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Instructions for companies

This is the template for submission of evidence to the National Institute for Health
and Care Excellence (NICE) as part of the single technology appraisal (STA)
process. Please note that the information requirements for submissions are
summarised in this template; full details of the requirements for pharmaceuticals and

devices are in the user guide.

This submission must not be longer than 150 pages, excluding appendices and the

pages covered by this template. If it is too long it will not be accepted.

Companies making evidence submissions to NICE should also refer to the NICE

quide to the methods of technology appraisal and the NICE guide to the processes

of technology appraisal.

In this template any information that should be provided in an appendix is listed in

a box.

Highlighting in the template (excluding the contents list)

Square brackets and grey highlighting are used in this template to indicate text that
should be replaced with your own text or deleted. These are set up as form fields, so
to replace the prompt text in [grey highlighting] with your own text, click anywhere

within the highlighted text and type. Your text will overwrite the highlighted section.
To delete grey highlighted text, click anywhere within the text and press DELETE.

Grey highlighted text in the footer does not work as an automatic form field, but
serves the same purpose — as prompt text to show where you need to fill in relevant
details. Replace the text highlighted in [grey] in the header and footer with
appropriate text. (To change the header and footer, double click over the header or
footer text. Double click back in the main body text when you have finished.)
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Definition
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B.1 Decision problem, description of the technology and clinical care pathway

B.1.1 Decision problem

The submission covers the full anticipated marketing authorisation for dapagliflozin in this indication; i.e. in

The decision problem addressed within this submission is consistent with the NICE final scope for this appraisal as outlined in Table 1.

Table 1: The decision problem

Final scope issued by NICE Decision problem addressed Rationale if different from the NICE final
in the company submission scope
. Adults with CKD who are receiving )
Population individually optimised standard care. As per NICE final scope. -
Dapagliflozin in combination with
Intervention optimised standard care (including Dapagliflozin + SOC Intervention aligned with NICE final scope.
treatment with an ACE inhibitor or ARB).
Comparator aligned with NICE final scope.
. - . Established clinical management without
Pl +
Comparator(s) EStab“.She(.j clinical management without acebo + SOC dapagliflozin comprises individually optimised SOC
dapagliflozin. o
alone, which is represented by the placebo arm of
the dapagliflozin clinical trial.
The outcome measures to be considered
include:
e Morbidity including CV outcomes,
disease progression (such as kidney ,
Outcomes replacement, kidney failure) and As per NICE final scope. N/A
markers of disease progression (such
as eGFR, albuminuria)
o Mortality
e Adverse effects of treatment
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Final scope issued by NICE

Decision problem addressed
in the company submission

Rationale if different from the NICE final
scope

e Health-related quality of life

e The reference case stipulates that the
cost effectiveness of treatments
should be expressed in terms of
incremental cost per quality-adjusted
life year

e The reference case stipulates that the
time horizon for estimating clinical and

be considered

e People with CVD
e People with other causes of CKD

e People without comorbid
T2DM and without comorbid
CVD

Er?gln(;?s“c cost effectiveness should be As per NICE final scope. N/A
y sufficiently long to reflect any
differences in costs or outcomes
between the technologies being
compared
e Costs will be considered from an NHS
and Personal Social Services
perspective
It is most relevant in clinical practice to group
o People with comorbid T2DM patients by comorbidity rather than by cause of
 People with diabetes . : CKD, as it is difficult to accurately establish the
Subgroups to P * People with comorbid CVD cause of CKD in most cases. The third subgroup

requested in the final scope has been clarified
during the decision problem meeting to be the
subgroup of patients without comorbid T2DM and
without comorbid CVD.

Special
considerations
including issues
related to equity
or equality

None stated.

Considerations related to current
use and availability of
dapagliflozin in primary and
secondary care for patients with
T2DM, T1DM and HFrEF.

Dapagliflozin is currently available across primary
and secondary treatment settings for patients with
T2DM, T1DM and HFrEF." A positive
recommendation for dapagliflozin in CKD is
expected to extend the benefits of dapagliflozin to
all eligible patients with CKD, including patients with
CKD but without T2DM or HFrEF. A NICE
recommendation that permitted the initiation of
dapagliflozin for the treatment of CKD in the
primary care setting is needed to deliver equitable
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Final scope issued by NICE

Decision problem addressed
in the company submission

Rationale if different from the NICE final
scope

access to treatment, given access to specialist CKD
care varies considerably by geography.

Abbreviations: ACE: angiotensin-converting enzyme; ARB: angiotensin Il receptor blockers; CKD: chronic kidney disease; CV: cardiovascular; CVD: cardiovascular disease;
eGFR: estimated glomerular filtration rate; ESKD: end-stage kidney disease; HF: heart failure; HFrEF: heart failure with reduced ejection fraction; HTN: hypertension; N/A: not
applicable; NICE: National Institute for Health and Care Excellence; T1DM: type 1 diabetes; T2DM: type 2 diabetes mellitus; SOC: standard of care.

Sources: Dapagliflozin NICE final scope [ID 3866].2
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B.1.2 Description of the technology being appraised

A description of the technology being appraised is summarised in Table 2. The SmPC for
dapagliflozin in this indication was not available at the time of writing this document; AstraZeneca
will share this with NICE when possible.

Table 2: Technology being appraised

UK approved name and - .
brand name Dapagliflozin (Forxiga®)

e Dapagliflozin is a highly potent, selective and reversible
SGLT2 inhibitor?

e SGLT2 is a co-transporter protein localised primarily in the
proximal tubule of the nephron in the kidney, which mediates
the active transport of glucose and sodium from the filtrate into
the blood, thereby controlling the level of sodium present in
the filtrate?

e In the context of CKD, inhibition of SGLT2 is anticipated to
improve renal outcomes independently of blood glucose, via
mechanisms relevant to disease processes common to
multiple CKD aetiologies

¢ In CKD, a progressive loss of nephrons triggers harmful
changes such as glomerular hypertension (high pressure),
single nephron hyperfiltration (abnormally high filtration rate)
and glomerular hypertrophy (swelling). Resulting increases in
Mechanism of action wall tension and shear stress promote a proinflammatory and
profibrotic state which together contribute to declining kidney
function and disease progression* 5

e SGLT2 inhibition reduces sodium reabsorption in the proximal
tubule, leading to increased sodium delivery to the macula
densa and altered glomerular haemodynamics, reducing
glomerular hypertension and hyperfiltration® 7

The reduction of glomerular pressure alleviates hypertension-
associated damage to the glomerulus, reduces urinary
albumin filtration and excretion, and reduces proinflammatory
pathway activation and direct tubular toxicity; these changes
may contribute to reduction of tubular interstitial fibrosis® °©

e SGLT2 inhibition also exerts a variety of additional systemic
effects which may modify risk factors for the progression of
CKD and thereby contribute to reduced kidney damage,
including reduced blood pressure, albuminuria and body

weight?8 10
Marketing The marketing authorisation for dapagliflozin in this indication is
authorisation/CE mark expected to be granted by the

status

1
The anticipated marketing authorisation for dapagliflozin in this
indication is for “

Dapagliflozin is also currently indicated for:!

e Treatment of adult patients with insufficiently controlled T2DM
as an adjunct to diet and exercise, either as a monotherapy
when metformin is considered inappropriate due to intolerance
or in addition to other medicinal products for treatment of
T2DM

e Treatment of adult patients with insufficiently controlled T1DM

Indications and any
restriction(s) as described
in the summary of product
characteristics (SmPC)

Company evidence submission template for dapagliflozin for treating chronic kidney disease [ID
3866]
© AstraZeneca (2021). All rights reserved Page 13 of 140



as an adjunct to insulin in patients with BMI 227 kg/m?2, when
insulin alone does not provide adequate glycaemic control
despite optimal insulin therapy

e Treatment of adult patients with symptomatic chronic HFrEF

Dapagliflozin has the following contraindications:"

e Hypersensitivity to the active substance or to any of the
excipients

A full list of special warnings and precautions for use is provided
in the current SmPC, available here:
https://www.ema.europa.eu/en/documents/product-
information/forxiga-epar-product-information _en.pdf.

Method of administration
and dosage

10 mg oral dapagliflozin once daily.

Additional tests or
investigations

No additional tests or investigations are required prior to the
administration of dapagliflozin.

List price and average
cost of a course of
treatment

The list price of dapagliflozin is £36.59 per pack of 28 x 10 mg
tablets.'": 12 The yearly cost of treatment with dapagliflozin is
£476.98. Dapagliflozin is a treatment for a chronic disease, and
therefore treatment is long-term (lifetime) or until the patient’s
clinician determines that treatment should be discontinued.

Patient access scheme (if
applicable)

No patient access scheme is included as part of this appraisal.

Abbreviations: BMI: body mass index; CKD; chronic kidney disease; EMA: European Medicines Agency; eGFR:
glomerular filtration rate; HFrEF: heart failure with reduced ejection fraction; MHRA: Medicines and Healthcare
products Regulatory Agency; SGLT2: sodium-glucose co-transporter 2; SmPC: Summary of Product
Characteristics; T1IDM: type 1 diabetes mellitus; T2DM: type 2 diabetes mellitus; UK: United Kingdom.

B.1.3 Health condition and position of the technology in the

treatment pathway

Summary of health condition and the position of the technology

e Chronic kidney disease (CKD) is a complex, progressive disorder which frequently co-
occurs with other conditions such as type 2 diabetes mellitus (T2DM), hypertension (HTN)
and cardiovascular disease (CVD) such as heart failure (HF)'3-15

e CKD is defined in national and international guidelines as abnormalities of kidney structure
or function present for at least three months with implications for health'3: 16

e Even in early stage CKD patients are at an increased risk of cardiovascular (CV) events,
end stage kidney disease (ESKD) and premature mortality compared to the general
population, and this risk increases with disease severity'”

e Health-related quality of life (HRQoL) also declines with disease progression, and is
particularly poor once ESKD is reached, with one study reporting greater decreases in
HRQoL compared with the general population in patients with ESKD than in patients with
other chronic diseases such as arthritis and cancer.® '® Renal replacement therapy for
ESKD also accounts for the majority of the cost burden of CKD (overall cost burden
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estimated to be £1.45 billion a year in the United Kingdom (UK) in 2009—10)2°: 21

e Timely diagnosis and treatment to slow the progression of CKD are key in reducing the
substantial clinical, HRQoL and economic burden associated with CKD, and particularly
late stage CKD??

e Prior to the development of sodium-glucose co-transporter 2 (SGLT2) inhibitors,
angiotensin-converting enzyme (ACE) inhibitors and angiotensin receptor blockers (ARBs)
were the only treatments to have demonstrated efficacy in slowing CKD progression to
ESKD in a clinical trial, with no clinical development in this area for several decades??

e The current treatment pathway for CKD in the UK focuses on CV risk management and
management of complications such as anaemia alongside delaying progression of CKD.
This involves a combination of treatment strategies individually adapted to a patient’s
specific characteristics, which may include ACE inhibitors and ARBs'®

e However, only one ACE inhibitor (ramipril) is licensed for the treatment of patients with
CKD without comorbid T2DM in Europe; the majority of ACE inhibitors and ARBs are
licenced for use in patients with CKD with comorbid T2DM and macroalbuminuria only?4-26

e A substantial residual risk of CKD progression and mortality remains despite treatment
with current standard of care (SOC), and ACE inhibitors and ARBs are also associated
with tolerability and dose titration challenges which can limit the ability to reach maximally
efficacious doses?’-°

e Dapagliflozin is already frequently prescribed in primary and secondary care for patients
with T2DM or HF, which are common comorbidities of CKD

e As the first novel treatment for two decades to slow progression of CKD in patients with
and without T2DM, as well as the only treatment to significantly reduce all-cause mortality
in patients with CKD, dapagliflozin is well positioned to address the significant unmet need
for additional treatment options for these patients?3

B.1.3.1 CKD overview

CKD is characterised by declining kidney function over time

CKD is a complex progressive disorder defined in national and international guidelines as
abnormalities of kidney structure or function present for at least three months with implications
for health.'3'5 The kidneys are composed of small functional units called nephrons and are
responsible for filtering the blood to remove waste products (e.g. urea) and excess water, which
are converted into urine and excreted.®® Nephrons contain a filtering unit called a glomerulus, a
unit of very small blood vessels within the nephron.®® In CKD, progressive loss of nephrons
triggers harmful changes which cause kidney function to decline over time, eventually leading to
kidney failure (ESKD) in some patients, at which point the kidneys no longer function sufficiently
to maintain health and homeostasis.'®

CKD is a heterogenous condition, but a common disease pathway is shared across
aetiologies

CKD occurs primarily in older individuals, and may result from:'3 31

o Systemic disease affecting the kidney such as type 2 diabetes mellitus (T2DM; CKD in
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patients with T2DM is often referred to as “diabetic kidney disease”) or hypertension (HTN)

¢ Primary kidney disease such as glomerulonephritis (inflammation of the glomeruli, often
caused by the immune system attacking healthy tissue)

A common disease pathway is shared across CKD aetiologies.* Progressive loss of nephrons
results in hypertrophy (swelling) and hyperfiltration (abnormally high filtration rates) in the
remaining functional nephrons as they compensate for reduced filtration ability.* Resulting
increases in wall tension and shear stress promote a proinflammatory and profibrotic state which
together contribute to and maintain a cycle of nephron loss, fibrosis (formation of scar tissue),
declining kidney function and disease progression.* 5

Conditions such as T2DM, HTN and CVD can be both a cause and a result of CKD

In addition to contributing to the development of CKD, as outlined above, conditions such as
T2DM, HTN and cardiovascular disease (CVD; including conditions such as heart failure [HF])
can also develop as a result of reduced kidney function.?? 33 T2DM and CVD therefore commonly
co-occur with CKD, as illustrated by the results of a 2021 analysis of the UK Clinical Practice
Research Datalink (CPRD) summarised in Figure 1.

Figure 1: Overview of commonly co-occurring conditions in UK patients with CKD

Abbreviations: CKD: chronic kidney disease; HF: heart failure; MIl: myocardial infarction; T2DM: type 2 diabetes
mellitus; UK: United Kingdom.
Sources: AstraZeneca Data on File 2021b: REF-109687 (CPRD Analysis).3*

CKD is often asymptomatic in earlier stages of disease, and the severity of CKD is
captured by a combination of eGFR and uACR categories

People with CKD do not usually have symptoms during the early stages of the disease, but
symptoms such as weight loss and poor appetite, swollen ankles, feet or hands, shortness of
breath, tiredness, feeling sick and itchy skin can develop as the disease progresses.'4 16.35
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Reduced kidney function can also result in abnormalities such as dyslipidaemia and electrolyte
imbalances, as well as complications such as anaemia, acute kidney injury (AKI) and
infections. 3. 15, 36-38

CKD is diagnosed based on laboratory measures of kidney function and kidney damage such as
estimated glomerular filtration rate (eGFR; an estimation of the volume of blood filtered through
the glomeruli each minute, which provides a measure of kidney function) and urine albumin-to-
creatinine ratio (UACR; a measure of albuminuria [the concentration of a protein called albumin in
the urine: high concentrations indicate that the kidney is damaged and too much protein is
“leaking” out of the blood]).#: 39 40

CKD varies in severity and can be characterised based on eGFR and uACR categories, which
can be used to predict the risk of adverse disease outcomes as shown in Table 3. eGFR can be
categorised into one of six categories: 6 4

e Normal (G1: 290 ml/min/1.73m?)

e Mild reduction (G2: 60—89 ml/min/1.73m?)

e Mild to moderate reduction (G3a: 45-59 ml/min/1.73m?)

e Moderate to severe reduction (G3b: 30—44 ml/min/1.73m?)

e Severe reduction (G4: 15-29 ml/min/1.73m?)

e Kidney failure (G5: <15 ml/min/1.73m?)

Albuminuria concentration (UACR) is divided into three categories:

¢ Normal to mildly increased, also referred to as normoalbuminuria (UACR <3 mg/mmol)

e Moderately increased, also referred to as microalbuminuria (UACR 3-30 mg/mmol)

e Severely increased, also referred to as macroalbuminuria (UACR >30 mg/mmol)

ESKD, the most severe stage of CKD, is defined as eGFR consistently <15 ml/min/1.73m?2."4
Increased UACR and decreased eGFR are independently associated with an increased risk of
adverse outcomes (Table 3), and these parameters are therefore used to guide decisions for
monitoring, treatment and referral to specialist care.'® 4

Table 3: Classification of CKD by risk of adverse outcomes, based on eGFR and uACR
categories

to normal range for a
young adult (60 to 89
ml/min/1.73m?2)

other markers of
kidney damage

N ormal tomidly | UACR category A2 | uACR category A3
increased y Moderately increased Severely increased
(<3 mg/mmol) (3 to 30 mg/mmol) (>30 mg/mmol)
Low risk
Eg::ﬁ;:ﬁ%gﬁgﬁ C(5>190 No CKD if there are no | Moderate risk High risk
ml/min/1.73m2) - other markers of
' kidney damage
K/ﬁgR gate:'gory IGtZ d Low risk
o e No CKD if there are no | Moderate risk High risk

eGFR category G3a

Moderate risk

High risk

Very high risk
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UuACR category A1
Normal to mildly
increased
(<3 mg/mmol)

uACR category A2
Moderately increased
(3 to 30 mg/mmol)

uACR category A3
Severely increased
(>30 mg/mmol)

Mild to moderate
reduction (45 to 59
ml/min/1.73m?)

eGFR category G3b
Moderate to severe
reduction (30 to 44
ml/min/1.73m?)

eGFR category G4
Severe reduction (15
to 29 ml/min/1.73m?)

eGFR category G5
Kidney failure (<15
ml/min/1.73m?)

Footnotes: Risk categories refer to risk of adverse outcomes.

Abbreviations: CKD: chronic kidney disease; e GFR: glomerular filtration rate; uUACR: urine albumin-creatinine
ratio.

Source: Draft NICE Guideline for Chronic Kidney Disease, 2021."

High risk Very high risk Very high risk

Very high risk Very high risk Very high risk

Very high risk Very high risk Very high risk

CKD is highly prevalent, and many patients with early-stage CKD may not be identified in
current clinical practice

Approximately 1.9 million adults in England are recorded in the NHS Quality and Outcomes
Framework (QoF) as having a diagnosis of CKD with an eGFR category of G3a—G5 (estimated
prevalence: 4.05%).4? A substantial proportion of patients may also remain undiagnosed; the
Kidney and Liver Disease Heath Survey for England in 2016 reported that while 13% of adults
surveyed had CKD (stages 1-5) based on eGFR and uACR measurements, only 2% of patients
self-reported having a formal diagnosis of CKD.#* One UK study further indicated that the
proportion of undiagnosed patients with stage 1-5 CKD could be approximately 44%.4*

Diagnosis of early-stage CKD (stage 1-2) is only possible using an assessment of uACR (as
eGFR remains within normal ranges [260 ml/min/1.73 m?]). However, rates of UACR testing for
patients at high risk of CKD are low in UK clinical practice and most patients with CKD in the UK
are therefore diagnosed at stage 3 or later.*> 46 Data from the UK National CKD Audit of patients
with CKD in primary care conducted in 2015/16 showed that only 54% of patients with comorbid
T2DM received annual uACR testing, whereas 86% received annual eGFR testing. 4° For other
groups, such as patients with comorbid HTN, annual UACR testing rates were lower than 30%.4°

B.1.3.2 Burden of CKD

CKD is associated with declining eGFR and progression to ESKD

Patients with CKD experience worsening kidney function over time, which can be observed as
declining eGFR, and this may eventually lead to ESKD and a requirement for dialysis or kidney
transplant (collectively termed renal replacement therapy) in some patients.'® A small proportion
of patients (approximately 5% in the UK) may also choose conservative management of their
ESKD, which entails supportive care only without dialysis or transplant, with the primary objective
of optimising quality of life.*”- ¢ eGFR may decline at different rates depending on patient
characteristics, and a proportion of patients may experience particularly rapid decline in kidney
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function: rapid progression has been defined in some studies as a loss of eGFR >3

ml/min/1.73m? per year.*°

Patients with CKD are at increased risk of CV events and premature mortality even in
early-stage disease, with the risk increasing as CKD progresses

CKD is also associated with a significant clinical burden outside of adverse renal outcomes,
encompassing an increased risk of CV events, CV and all-cause mortality, and also morbidity
resulting from complications such as anaemia. Despite the asymptomatic nature of early-stage
CKD, even patients with earlier stages of CKD have a significantly increased risk of these
adverse outcomes compared to patients without CKD. However, later stages of CKD and higher
albuminuria categories are associated with a particularly elevated risk compared with earlier

stages.'”

CKD is associated with up to a four times greater risk of CV events (e.g. HF, acute myocardial
infarction) compared to individuals without CKD.3” A 2021 systematic literature review (SLR)
which identified 29 studies quantifying the risk of mortality by CKD stage, of which one was
conducted in the UK, found that the risk of CV events (HF, coronary heart disease, myocardial
infarction and stroke) was significantly increased at later stages of disease and in higher
albuminuria categories, as shown in Table 4.7

In the same SLR, similar results were observed for all-cause mortality: stage 3 CKD with
microalbuminuria was associated with a ~3-fold increased risk of all-cause mortality (HR: 3.24;
95% Cl: 2.74, 3.84) compared to patients with stage 1 CKD and normoalbuminuria (UACR <3
mg/mmol), whereas stage 4 CKD with macroalbuminuria was associated with a ~6 fold increase
in risk (HR 6.03; 95% CI: 5.26, 6.91) as shown in Table 4. Furthermore, a 2004 UK study found
that CKD is associated with up to a five times greater risk of mortality compared to individuals
without CKD, and patients with microalbuminuria or macroalbuminuria were ~50% and ~300%
more likely to die over an average follow-up of 6.3 years than patients with normoalbuminuria
respectively, with age-adjusted hazard ratios (HRs) of 1.54 (95% CI: 1.27, 1.76) and 3.65 (95%

Cl: 2.53, 5.27).%°

Table 4: HRs for all-cause mortality and CV events by CKD stage and albuminuria

category
Normoalbuminuria Microalbuminuria Macroalbuminuria
(uUACR <3 (uACR 3-30 mg/ (uUACR >30 mg/
mg/mmol) mmol) mmol)
CV events
Stage 1 (or no) CKD Referent 2.23 (1.74-2.85) 3.20 (2.30-4.46)
Stage 2 CKD 1.25 (1.14-1.37) 2.15 (1.86-2.50) 3.10 (2.52-3.81)
Stage 3a CKD 1.69 (1.44-1.99) 2.96 (2.28-3.85) 3.76 (2.93-4.83)
Stage 3b CKD 2.46 (2.14-2.83) 4.03 (3.41-4.76) 5.67 (4.65-6.92)
Stage 4 CKD 5.24 (3.97-6.91) 5.34 (3.85-7.67) 7.83 (5.70-10.75)
Stage 5 CKD 14.31 (7.76-26.39) 8.46 (5.04-14.20) 12.46 (8.12-19.12)
All-cause mortality
Stage 1 (or no) CKD Referent 2.03 (1.74-2.38) 2.80 (2.24-3.51)
Stage 2 CKD 1.14 (1.07-1.21) 1.82 (1.69-1.97) 2.59 (2.40-2.81)
Stage 3a CKD 1.46 (1.30-1.64) 2.27 (1.90-2.71) 3.27 (2.84-3.77)
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Normoalbuminuria
(uUACR <3
mg/mmol)

Microalbuminuria
(uUACR 3-30 mg/
mmol)

Macroalbuminuria
(uUACR >30 mg/
mmol)

Stage 3b CKD

1.97 (1.76-2.20)

3.24 (2.74-3.84)

4.20 (3.71-4.75)

Stage 4 CKD

3.40 (3.03-3.81)

4.42 (3.615.42)

6.03 (5.26-6.91)

Stage 5 CKD

7.67 (6.18-9.51)

7.63 (5.68-10.25)

11.77 (9.66-14.36)

Footnotes: Data are median (IQR) hazard ratios for each CKD stage versus. Stage 1 (or no) CKD and
normoalbuminuria

Abbreviations: CKD: chronic kidney disease; CV: cardiovascular; IQR: interquartile range; uACR: urine albumin-
creatinine ratio.

Source: Darlington et al. 2021."7

CKD progression is also associated with reduced quality of life for patients and
caregivers, particularly once dialysis is required

CKD has a considerable impact on the HRQoL of patients and caregivers, including physical,
emotional and social wellbeing, and this impact increases as the disease progresses.'® Analysis
of data from the 2010 Health Survey for England indicate that patients with stage 4/5 CKD
reported significantly reduced EuroQol- 5 Dimension (EQ-5D) scores for mobility, usual activity
and pain/discomfort compared to those with normal kidney function and stage 1 CKD.?' This is
supported by a 2015 observational study conducted in England that reported EQ-5D utility scores
decreased from 0.85 in patients with stage 1/2 CKD to 0.73 in patients with stage 5 CKD not on
dialysis.5?

The requirement for dialysis for patients with ESKD can be distressing and further reduces
HRQoL, as patients may have to attend lengthy appointments three times a week and adhere to
strict dietary and fluid restrictions.%® 5 A population-based cross-sectional study conducted in
Wales in 2005 reported EQ-5D utility scores of 0.44 (SD 0.32) and 0.53 (SD 0.34) for patients
receiving haemodialysis and peritoneal dialysis, respectively.>® One study reported that patients
with ESKD experienced greater decreases in HRQoL compared with the general population than
patients with other chronic diseases such as arthritis and cancer.'®

CKD and the requirement for dialysis can also affect families and caregivers, who are often
responsible for providing transport to appointments and administering treatment including home
dialysis, which reduces their own HRQoL. For example, a 2019 SLR which identified 61 studies,
of which two were in a UK population, found that QoL for caregivers of CKD patients receiving
dialysis was poorer compared to the general population and was largely comparable to carers of
patients with other chronic conditions, such as cancer and frailty in old age.%

Healthcare resource use and costs increase rapidly once CKD progresses beyond stage
3: hospitalisation costs may be ~12x higher in patients with pre-dialysis stage 5 CKD
compared with stage 3%

CKD and related complications such as HF are associated with a high hospitalisation rate. A
matched cohort study of 242,349 pairs of patients in the primary care setting in the UK found that
patients with CKD (eGFR <60 ml/min/1.73 m? for 23 months) had an increased risk of
hospitalisation due to conditions such as AKI (HR: 4.90; 95% CI: 4.47, 5.38), HF (HR 1.66; 95%
Cl: 1.59, 1.75) and myocardial infarction (HR: 1.40; 95% CI: 1.34, 1.46) compared with
individuals without CKD.%® The relative risk for cause-specific hospitalisations between matched
patients with and without CKD are summarised in Table 5 below.%®
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Table 5: Relative risk of hospitalisation cause between matched patients with and without
CKD by fully adjusted hazard ratio

Cause of hospitalisation Hazard ratio (95% CI)?
AKI 4.90 (4.47, 5.38)
Heart failure 1.66 (1.59, 1.75)
Venous thromboembolism 1.55 (1.46, 1.64)
Myocardial infarction 1.40 (1.34, 1.46)
Urinary tract infection 1.39 (1.35, 1.43)
Gastrointestinal bleeding 1.34 (1.28, 1.40)
Cerebral infarction 1.27 (1.22, 1.33)
Pneumonia 1.24 (1.20, 1.29)
Hip fracture 1.11 (1.07, 1.15)
Intracranial bleeding 1.10 (1.02, 1.19)

Footnotes: @ Adjusted hazard ratio (patients with CKD versus those without) was estimated in a Cox regression
models: stratified by matched set to account for the matching on age, sex, general practice, and calendar time,
with adjustment for ethnicity, socioeconomic and smoking status, body mass index, and comorbidities such as
diabetes mellitus, chronic obstructive pulmonary disease, osteoporosis, stroke. Please refer to the reference for
full details.

Abbreviations: AKI: acute kidney injury; Cl: confidence interval.

Source: lwagami et al. 2018.%8

In addition, a 2020 analysis of the UK cohort of the DISCOVER CKD study (an international real-
world evidence study describing the characteristics of patients with CKD) found that, in the UK
CPROD, rates of all-cause hospitalisation and outpatient visits increased with declining eGFR and
were greater in patients with higher uACR (Figure 2).5°

Company evidence submission template for dapagliflozin for treating chronic kidney disease [ID
3866]
© AstraZeneca (2021). All rights reserved Page 21 of 140



Figure 2: Rates of all-cause hospitalisation and outpatient visits, stratified by eGFR, from
the UK CPRD cohort of DISCOVER CKD
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Claims and Electronic Health Record Database; PY: person years: uACR: urine albumin to creatine ratio; UK:
United Kingdom.

Source: Sanchez et al. 2020.%°

This high hospitalisation rate translates into a substantial economic burden, which is greatest in
later stages of disease.?® The median annual cost of hospitalisations for a patient with CKD was
estimated to be £1,342.0 (IQR: 446.4-3,340.4) in a 2020 analysis of patients with CKD included
in the UK CPRD (n=99,186), and one economic modelling study estimated that CKD stages 3-5
cost the NHS in England £1.44—1.45 billion in 2009-10.2"-%° A 2015 cost study based on the
SHARP cohort also reported increased costs in later stages of disease; the annual all-cause
hospital cost per person-year of follow-up was £1,055 for patients with CKD stage 1-3b, £3,694
for patients with CKD stage 4 and £12,952 for patients with CKD stage 5 not on dialysis,
representing an ~12x increase in hospitalisation costs between stage 3 and stage 5 CKD (pre-
dialysis).%’

ESKD is associated with the greatest economic burden

Although only a small proportion of patients with CKD reach ESKD overall, as the majority die
before reaching this stage, ESKD is associated with a substantial proportion of the total CKD-
related costs in the UK.'® Dialysis is estimated to cost £32,360 per patient per year, and in the
UK patients often require dialysis for between two and a half to three years while waiting for a
kidney transplant.®? 6" A substantial proportion of patients rely on dialysis rather than kidney
transplant: the UK Renal Registry Annual Report reported that, in 2017, only 10.2% of the patient
population receiving renal replacement therapy received a kidney transplant at day 90 of renal
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replacement therapy start.6? As a result, of the £1.45 billion spent on treatment of CKD stages 3—
5in England in 2009-10, >50% was spent on renal replacement therapy, which was required for
just 2% of the CKD population.?! This further emphasises the need to prevent or delay CKD
progression to reduce the economic burden associated with later stage disease.

CKD and COVID-19 in 2020

The 2020 COVID-19 pandemic has increased the burden on dialysis units due to the difficultly
in maintaining appropriate social distancing for in-centre dialysis patients and the need to
isolate COVID-positive patients requiring dialysis. Strict lockdowns, personal protective
equipment (PPE) supply chain interruptions and staffing issues have led to disruptions to
dialysis services for patients with CKD.53 Many patients have been offered fewer dialysis
sessions per week, and dialysis treatment has been delayed where possible in new incident
cases.® 8 Self-monitoring (including blood pressure monitoring) and home dialysis are
currently recommended where possible, to avoid exposing patients and healthcare
professionals to COVID risks unnecessarily.5* 65

Treating early stages of CKD to prevent or delay progression to ESKD may therefore be
particularly important during the COVID-19 pandemic, to alleviate the burden on dialysis
centres and prevent these potentially life-threatening interruptions to regular dialysis
treatments.®?

B.1.3.3 Current clinical pathway of care for CKD

The NICE guidelines for the assessment and management of CKD (CG182, published in 2014)
are currently under review, with revised guidelines due to be published in July 2021. The draft
2021 NICE guideline (GID-NG10118) defines patients with CKD as all people with markers of
kidney damage (UACR >3 mg/mmol) and/or those with a eGFR <60 ml/min/1.73 m?on at least
two occasions separated by a period of at least 90 days (with or without markers of kidney
damage).'® CKD is almost always diagnosed in a primary care setting; reduced eGFR or
albuminuria may be identified as an incidental finding, as part of a basic metabolic panel for
example, or may be observed as a result of routine eGFR and uACR testing as is recommended
for adults with key risk factors such as T2DM, CVD or HTN.'6. 66

Investigations to establish the most likely cause of CKD are also conducted as this is helpful to
evaluate prognosis. The risk of adverse disease outcomes and the need for renal replacement
therapy can be assessed using a patient’'s eGFR and uACR categories to inform the most
appropriate treatment strategy.

Management of CKD focuses on slowing disease progression and reducing CV risk

The primary goals of treatment for CKD are slowing disease progression, thus delaying ESKD,
reducing CV risk and reducing the risk of premature death. Management of patients with CKD
therefore encompasses a variety of treatment strategies to manage both the CKD itself and any
underlying conditions and complications.'® 36 Patients with CKD and comorbid T2DM, HTN or
CVD are at particular risk of CV events and other complications.'”

Patients with CKD also require regular monitoring to monitor progression of CKD and the
development of complications such as anaemia: the recommended minimum number of annual
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monitoring appointments per year increases with CKD stage. While the majority of patients with
CKD up to stage 3b can continue to be monitored and managed in primary care, GPs may
request advice from a nephrologist or refer patients for specialist assessment for reasons
including: a 5-year risk of needing renal replacement therapy of >5%, patient is at high risk of
rapid progression to ESKD, eGFR is rapidly deteriorating or if a patient without comorbid T2DM
has a uUACR 270 mg/mmol. A full list of referral criteria is provided in Figure 3.1667. 68

After specialist assessment, patients may be managed in either the primary care or nephrology
setting as appropriate for the individual, with routine follow up usually taking place at a GP
surgery rather than in a specialist clinic depending on the severity of the disease.'® 67 Analyses
of data derived from the UK QoF and CPRD and published sources indicate that ~Jf§% of
patients with stage 3—5 CKD are managed in primary care.®® General CKD management at a GP
surgery is encouraged wherever appropriate for increased patient convenience and to enable
specialists to focus on managing more complex patients at advanced disease stages, thereby
reducing the likelihood that nephrology clinics will be overwhelmed.'® %" There is also the
possibility for primary care providers to request initial advice and guidance on CKD management
from a specialist prior to referral. In some cases, appointments with a nephrologist can be
conducted virtually for advice and guidance, however the availability of virtual consultations
varies by region.®”

An overview of the treatment pathway for CKD in the UK is provided in Figure 3, with further
details on pharmacotherapy provided in the following section.

Figure 3: Summary of the current guideline-recommended treatment pathway for CKD in
the UK
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Footnotes: 2Abnormalities of kidney function or structure present for more than three months, with implications
for health. This includes all people with markers of kidney damage and those with an eGFR <60 ml/min/1.73 m2
on at least two occasions separated by a period of at least 90 days (with or without markers of kidney damage).
bThe 2021 draft NICE guidelines for the treatment of CKD also recommend the use of SGLT2 inhibitors in
patients with T2DM, if they meet the criteria in the relevant marketing authorisation. ®Measured using the 4-
variable Kidney Failure Risk Equation.

Abbreviations: ACE: angiotensin converting enzyme; ARB: angiotensin receptor blocker; CKD: chronic kidney
disease; CV: cardiovascular; eGFR: estimated glomerular filtration rate; ESA: erythropoietic stimulating agent;
ESKD: end-stage kidney disease; HTN: hypertension; NSAIDS: non-steroidal anti-inflammatory drugs; RRT:
renal replacement therapy; SOC: standard of care; T2DM: type 2 diabetes mellitus; uACR: urine albumin to
creatine ratio.

Source: NICE draft guidelines for CKD, 2021.1

Current SOC for CKD consists of a combination of therapies tailored to specific patient
characteristics

Current SOC for the management of CKD in England comprises individually optimised therapy
which may include a variety of treatment strategies. These include CV risk management using
statins and antiplatelets, management of underlying T2DM and/or HTN, ACE inhibitors or ARBs
for the management of disease progression and management of additional complications such
as anaemia or mineral and bone disorders as necessary.'3: 16,69, 70

Antiplatelets are recommended for the secondary prevention of CV disease in patients with
existing CV disease, but are avoided in patients with advanced stages of CKD. Statins are
recommended for the primary prevention of CV disease in patients who have 10% or greater risk
of developing CV disease within the next 10 years or for secondary prevention in patients with
established CV disease.'® CPRD data from 2019/20 indicate that [JJ|% of patients with CKD
may receive statins in UK clinical practice, and [JJJ|% may receive antiplatelet or anticoagulant
therapies.3*

Despite the investigation of many new treatments for CKD over the past two decades, ACE
inhibitors and ARBs remained the only treatments to demonstrate efficacy in slowing the
progression of CKD to ESKD in clinical trials for several decades, until the development of
SGLT2 inhibitors.?® In the UK, ACE inhibitors and ARBs are recommended only for patients in
higher uACR categories (Table 6): patients with a uACR of >70 mg/mmol regardless of
underlying comorbidities; patients with comorbid HTN and uACR>30 mg/mmol; or patients with
comorbid T2DM and uACR >3 mg/mmol."® There is currently a lack of treatments to modify
disease progression in patients with lower uACR categories; no specific pharmacotherapy
recommendations are made to minimise disease progression in these patients.' Moreover,
some patients are unable to tolerate ACE inhibitor or ARB therapy due to low blood pressure,
age, hyperkalaemia or angioedema, and therefore cannot benefit from these treatments.®”

The 2021 draft NICE guidelines for the treatment of CKD also recommend SGLT2 inhibitors for
patients with a UACR of >30 mg/mmol and T2DM, if they meet the criteria in the respective
marketing authorisation.'® However, uptake of the only SGLT2 inhibitor to include renal
outcomes trial data within its label in the UK (canagliflozin) has so far been limited in clinical
practice 8- 7" Due to low usage in clinical practice, canagliflozin is not considered part of SOC for
patients with CKD and comorbid T2DM. Therefore, canagliflozin is not a relevant comparator for
dapagliflozin in this submission, in line with the final scope.
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Table 6: NICE guidelines for pharmacotherapy in adults with CKD

uACR
Normal/mild Moderate Severe
(<3 mg/mmol) | (3-30 mg/mmol) | (>30 mg/mol) (270 mg/mol)
BP target <140/ 90 mmHg <130/ 80 mmHg

Follow the NICE recommendations
for treating HTN in adults:8°

Offer lifestyle advice and:
Patients with e An ACE inhibitor/ARB to adults L
HTN who are under 55 or have T2DM Offer ACE inhibitor or ARB

e A CCB to adults who are over 55,
without T2DM or are of African or
African-Caribbean family origin)

No specific
. . disease-

?ggt'awnts with modifying Offer ACE inhibitor or ARB?

treatment

recommended

Patients
without T2DM e . ACE inhibitor or
and without No specific disease-modifying treatment recommended ARB
HTN

Footnotes: The majority of ACE inhibitors and ARBs are licenced for use in patients with T2DM and
macroalbuminuria, and as such use in patients with CKD without comorbid T2DM or in patients with lower levels
of albuminuria is off-label.?426 aThe 2021 draft NICE guidelines for the treatment of CKD recommend SGLT2
inhibitors only in patients with comorbid T2DM and a uACR of 230 mg/mmol, if they meet the criteria in the
respective marketing authorisation. Patients treated with SGLT inhibitors should be monitored for volume
depletion and eGFR decline.

Abbreviations: ACE: angiotensin converting enzyme; ARB: angiotensin receptor blocker; BP: blood pressure;
CCB: calcium channel blocker; CKD: chronic kidney disease; eGFR: estimated glomerular filtration rate; HTN:
hypertension; NICE: National Institute of Health and Care Excellence; SGLT2: sodium glucose co-transporter 2;
T2DM: type 2 diabetes mellitus.

Source: NICE draft guidelines for CKD, 2021;'6 NICE NG136.%°

A variety of specific ACE inhibitors or ARBs may be prescribed in UK clinical practice as the
efficacy of these drugs is considered to be interchangeable between classes, and between
agents within each class.®” CPRD data from 2019/20 estimate that a higher proportion of patients
with CKD receive ACE inhibitors than ARBs in clinical practice (JJi%s versus %,
respectively).3* The majority of ACE inhibitors and ARBs are licenced for use in patients with
T2DM and macroalbuminuria, and as such use in patients with CKD without comorbid T2DM or
in patients with lower levels of albuminuria is off-label.?4-26

Overall, current SOC for patients with CKD in the UK comprises individually optimised therapy for
CV risk management, management of underlying T2DM or HTN, and ACE inhibitors or ARBs for
management of disease progression in some patients.

B.1.3.4 Limitations associated with current SOC for CKD and expected
positioning of dapagliflozin within the treatment pathway

There is a considerable residual risk of disease progression and mortality despite
treatment with ACE inhibitor or ARB therapy alone
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Current SOC for patients with CKD includes ACE inhibitors and ARBs for patients in higher
UACR categories, but a substantial residual risk of CKD progression remains despite treatment
with these therapies. This is demonstrated by the proportion of patients progressing to ESKD
despite treatment with SOC (the majority of patients received an ACE inhibitor or an ARB) in the
placebo arms of two large RCTs which enrolled patients with CKD, DAPA-CKD and
CREDENCE, in which 161/2,152 (7.5%) and 165/2,199 (7.5%) of patients progressed to ESKD
over a median follow up of 2.4 years and 2.62 years respectively.”? 3

Furthermore, meta-analyses of the effect of ACE inhibitors and ARBs alone on all-cause
mortality have also demonstrated mixed results. Some studies have suggested that ACE
inhibitors are able to reduce all-cause mortality compared with active controls (other anti-
hypertensive drugs; OR 0.72; 95% credible interval 0.53, 0.92), whereas ARBs are not (OR 0.81;
95% credible interval 0.61, 1.03), while others have found that neither ACE inhibitors nor ARBs
alone reduced the risk of all-cause mortality compared with placebo (ACE inhibitors OR 1.03,
95% C10.88, 1.21; ARBs OR 0.99, 95% CI 0.82, 1.20).2":7* OQverall, 40-45,000 premature
deaths occur in the UK every year due to CKD.#” The 2015/16 National Chronic Kidney Disease
Audit reported that for every 100 patients with stage 3 CKD there were 7 deaths per year, and for
every 100 patients with stage 4 CKD there were 19 deaths per year.*®

There is therefore a critical unmet need for patients receiving optimised SOC alone in the UK to
receive additional treatment options to address the residual risk of disease progression and
mortality.

There is limited clinical trial evidence on the efficacy of ACE inhibitors and ARBs in
patients without comorbid T2DM, and these therapies are associated with challenges in
attaining optimal dosing

The majority of ACE inhibitor and ARB therapy trials were conducted in patients with T2DM and
macroalbuminuria only, with the few trials that included patients without T2DM recruiting very
small numbers.”>®" As such, there is a paucity of trial evidence for the effectiveness of ACE
inhibitor and ARB therapy alone in non-diabetic patients with CKD and in microalbuminuric
patients, and only one ACE inhibitor is licensed for the treatment of patients with CKD without
comorbid T2DM in Europe (ramipril)." As such, use of other ACE inhibitors and ARBs in patients
with CKD without comorbid T2DM or in patients with lower levels of albuminuria is off-label.?4-26

Moreover, the beneficial treatment effect of ACE inhibitors and ARBs has been primarily
demonstrated in clinical studies of patients receiving high doses of study therapy.28 29 77, 79
However, ACE inhibitors and ARBs are associated with adverse events such as hyperkalaemia
and hypotension which may necessitate discontinuation or reduced doses of ACE inhibitor/ARB
therapy, preventing upward dose titration towards the doses used in clinical trials.®? As a result,
patients with CKD in UK clinical practice often receive lower doses of ACE inhibitors and ARBs
than those used in clinical trials, and are therefore unable to gain the full treatment benefit of
these therapies.

SGLT2 inhibitors are currently recommended only for patients with comorbid T2DM in the
2021 draft NICE guidelines for the treatment of CKD, and uptake has been limited in UK
clinical practice

Reimbursement of dapagliflozin for the treatment of adults with CKD would allow patients with
CKD without comorbid T2DM or HFrEF, and patients with comorbid T2DM and an eGFR of
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eGFR <45 ml/min/1.73m?, to benefit from the renal and CV-protective effects of SGLT2 inhibition.
The treatment landscape for CKD has evolved rapidly over the past few years, with the
introduction of SGLT2 inhibitors representing the first major clinical development in this
therapeutic area for several decades. The renal and CV-protective effects of SGLT2 inhibitors
have been demonstrated in both Cardiovascular Outcomes Trials (CVOTs) and dedicated renal
outcomes trials, and this has been recognised in global guidelines; the recently published KDIGO
guideline on T2DM management in CKD recommends SGLT2 inhibitors in combination with
metformin for all eligible patients with CKD and comorbid T2DM irrespective of baseline
albuminuria levels .4 72 73, 83-85

Prior to DAPA-CKD, the only completed SGLT2 inhibitor renal outcomes trial was CREDENCE,
which included only patients with CKD and T2DM.”? Consequently, until dapagliflozin is granted
marketing authorisation for the treatment of CKD in
I (- only SGLT2 inhibitor to include renal
outcomes trial data within its label in the UK (canagliflozin) is limited to the treatment of patients
with comorbid T2DM.”2 8 As such, the 2021 draft NICE guidelines for the treatment of CKD
recommend the use of SGLT2 inhibitors only in patients with T2DM and a uACR of 230 mg/mmol
who meet the criteria in the respective marketing authorisation.'® Patients with CKD without
comorbid T2DM are not currently included in the 2021 draft guideline as a population eligible to
benefit from the renal and CV-protective effects of SGLT2 inhibition, and uptake of canagliflozin
has been low in clinical practice for patients with CKD and comorbid T2DM."6. 7. 71 Finally,
CREDENCE did not demonstrate a significant reduction in all-cause mortality with canagliflozin,
and therefore there remains a high unmet need for new treatments for CKD, particularly in
patients without comorbid T2DM."?

Dapagliflozin will address a high unmet need as the first licensed therapy for the
treatment of CKD with or without comorbid T2DM

Dapagliflozin is expected to be used in line with its anticipated marketing authorisation, for

in patients with or without comorbid T2DM (as shown in
Figure 4). Based on UK clinical expert input from GPs and nephrologists, dapagliflozin is
expected to be used in addition to optimised SOC, which may include ACE inhibitors and ARBs,
in the primary or secondary care setting upon diagnosis of CKD to prevent disease
progression.®” The substantial margin of benefit observed in the DAPA-CKD study versus
placebo (as detailed in Section B.2.6) provides justification for the use of dapagliflozin in patients
with CKD, regardless of T2DM status.
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Figure 4: Suggested positioning of dapagliflozin within the guideline-recommended
treatment pathway for CKD in the UK

Lifestyle changes
- Stopping smoking « Exercise + Weight loss
« Improved diet » Limited alcohol + Avoidance of NSAIDs
+

Optimised SOC

Treatments directly )
Managem_t;;écn)nf HTN and modifying CKD progression? CV risk management
. » Statins
+ Antihypertensive drugs ACEis or ARBs + Antiplatelets
+ Antidiabetic drugs
Dapaglifiozin [ID 3866]
+/-
Management of complications
« Diuretics . Bisphosphonates +  Sodium bicarbonate
+ Dietary advice + Iron supplements SL_JpplgmentS
+ Phosphate binders + ESA therapy + Vitamin D supplements

Treatments to address specific causes of CKD may also be utilised, such as corticosteroids for glomerulonephritis

Footnotes: @The 2021 draft NICE guidelines for the treatment of CKD currently recommend SGLT2 inhibitors in
patients withT2DM only, in patients who meet the criteria in the relevant marketing authorisation.
Abbreviations: ACE: angiotensin converting enzyme; ARB: angiotensin receptor blocker; CKD: chronic kidney
disease; ESA: erythropoiesis stimulating agents; HTN: hypertension; NSAIDS: non-steroidal anti-inflammatory
drugs; T2DM: type 2 diabetes mellitus.

Source: Draft NICE Guideline for Chronic Kidney Disease 2021.16

A positive recommendation for dapagliflozin in this setting would allow patients with CKD to
benefit from improved outcomes compared with optimised SOC alone. This would also provide
the first novel therapeutic option to date to demonstrate a treatment benefit on all-cause mortality
in patients with CKD with and without comorbid T2DM. Preventing or delaying progression to
ESKD aligns with the prevention focussed NHS Long Term Plan, and represents a major
opportunity to reduce the economic burden of kidney disease.?”

Dapagliflozin is frequently initiated in primary care for the treatment of patients with T2DM
and HF, which often co-occur with CKD

As described above, many patients with CKD are also affected by comorbid conditions such as
T2DM, HTN and CVD (such as HF). CPRD data from 2019/20 reports that [JJ|% of patients with
CKD had comorbid T2DM, and [JJl1% had comorbid HF .3* Dapagliflozin is currently licensed in
patients with T2DM and an eGFR 245 ml/min/1.73 m?, in patients with T1DM, and in patients
with heart failure with reduced ejection fraction (HFrEF) with and without comorbid T2DM." A
proportion of patients with CKD in the UK may therefore already be receiving SGLT2 inhibitor
therapy for the management of their comorbid HFrEF or T2DM, and dapagliflozin is regularly
initiated in the primary care setting in the UK for the treatment of T2DM.

There is a therefore a wealth of experience with the prescription of dapagliflozin in primary care
from its use for over 7 years as an antidiabetic medication, primarily in primary care. CKD is also
a common comorbid condition of T2DM, and clinicians may already have experience in using
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dapagliflozin in patients with CKD who also have T2DM. In line with the draft NICE guidelines,
GPs are therefore the most appropriate HCPs to initiate treatment with dapagliflozin in the
majority of cases, especially given that most monitoring and CKD maintenance care in the UK is
offered by local GP practices (J|% of patients with stage 3-5 CKD are treated in primary
care).® 68 This is supported by feedback from UK GPs and nephrologists which suggests
dapagliflozin treatment should be initiated shortly after CKD diagnosis to enable patients to
receive treatment benefits as soon as possible to reduce disease progression.®” Expert clinical
opinion also indicates that dapagliflozin is simpler to prescribe than ACE inhibitors and ARBs as
it does not require dose titration and has a well-characterised tolerability profile.88

The introduction of SGLT2 inhibitors into the CKD disease space presents an opportunity for
collaborative treatment of these complex interrelated conditions, offering integrated care and
ensuring simplicity of management between specialisms. SGLT2 inhibitors, and dapagliflozin in
particular, represent a substantial step-change in the treatment of CKD for patients who have not
benefited from any advancements in pharmacotherapy for more than 20 years. This is especially
significant for CKD patients without T2DM as there are currently minimal treatment options
available for this patient population and the treatment options that are available are only
recommended once the disease has progressed to high uACR levels.

B.1.4 Equality considerations

Dapagliflozin is currently available across primary and secondary care treatment settings for
patients with T2DM, T1DM and HFrEF. A positive recommendation for dapagliflozin in CKD is
expected to extend the benefits of dapagliflozin to all eligible patients with CKD, including
patients with CKD who do not have comorbid T2DM or HFrEF. A NICE recommendation that
permits the initiation of dapagliflozin for the treatment of CKD in the primary care setting is
needed to deliver equitable access to treatment, given access to specialist CKD care varies
considerably by geography
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B.2 Clinical effectiveness

Summary of clinical effectiveness

e A clinical systematic literature review (SLR) was conducted to identify relevant clinical
evidence for dapagliflozin and the relevant comparators in adults with CKD. Four trials
investigating dapagliflozin were identified, which included the pivotal DAPA-CKD trial and
three smaller trials which provide only supporting data to this appraisal (as they were
conducted in small populations of patients with T2DM and comorbid CKD only, and
evaluated only surrogate markers of kidney disease)’? 8%-°1

e DAPA-CKD was a double-blind, placebo-controlled phase Il RCT, with a median follow up
of 2.4 years, that compared dapagliflozin (n=2,152) to placebo (n=2,152) alongside SOC in
both arms, for the treatment of CKD in patients with and without comorbid T2DM"3

o Dapagliflozin significantly reduced the risk of the primary composite endpoint of sustained
decline in eGFR 250%, ESKD or death from renal or CV causes compared with placebo
(9.2% versus 14.5%, respectively, HR 0.61;95% CI: 0.51, 0.72; p<0.001)"3

o Exploratory analyses showed that the event rates for each component of the
primary endpoint favoured dapagliflozin, including ESKD and chronic dialysis”

e Secondary efficacy endpoints were supportive of the treatment benefit observed in the
primary endpoint: dapagliflozin was superior to placebo for all secondary endpoints,
including all-cause mortality (HR 0.69 [95% CI: 0.53, 0.88; p=0.004]), a renal composite of
>50% sustained decline in eGFR, ESKD, or renal death (HR 0.56; 95% CI: 0.45, 0.68;
p=<0.001) and a composite endpoint of hospitalisation for HF or CV death(HR 0.71; 95%
Cl: 0.55, 0.92; p=0.0089)"3

e The KM curves for the composite primary outcome and the secondary outcomes
separated early and continued to separate throughout the study, indicating an early and
sustained treatment benefit for dapagliflozin”

e The effect of dapagliflozin was consistent across analysed subgroups, including patients
with or without comorbid T2DM, with or without prior CVD and in patients with no T2DM
and no CVD at baseline, as well as across the range of included eGFR and uACR
categories’®

o Dapagliflozin was generally well tolerated in patients with CKD, consistent with the known
safety profile. SAEs occurred less frequently in the dapagliflozin treatment group
compared with the placebo group (29.5% versus 33.9%, respectively), and AEs of special
interest were balanced across treatment groups:

o There were fewer occurrences of definite or probable diabetic ketoacidosis (0%
versus <0.1%), major hypoglycaemic events (0.7% versus 1.3%), amputations
(1.6% versus 1.8%) and renal adverse events (7.2% versus 8.7%) in patients who
received dapagliflozin compared with placebo.”® An increased number of patients
experienced volume depletion (5.9% versus 4.2%) and fractures (4.0% versus
3.2%) in the dapagliflozin group compared with the placebo group”
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B.2.1 Identification and selection of relevant studies

A systematic literature review (SLR) was conducted in March 2020 and subsequently updated in
November 2020 to identify published RCT evidence of pharmacological treatments for CKD. Full
details of the SLR search strategy, study selection process and results are presented in
Appendix D.

MEDLINE, Embase and the Cochrane library databases were searched, in addition to hand
searching of congresses and clinical trial registries. Records were eligible for inclusion if they
reported phase Ill or IV RCTs of adult (= 18 years old) patients with any stage of CKD receiving
any pharmacological agent for the treatment of CKD for at least 12 weeks, and where at least 50
patients were randomised per arm. Due to limitations in reporting, studies were included unless
explicitly stated as a phase | or Il trial. Studies without a baseline measurement of albuminuria or
in which patients with macroalbuminuria were explicitly excluded from the study were not eligible
for inclusion in the SLR.

Overall, 20,529 unique records were identified in the SLR searches, of which 20,263 were
excluded following abstract review and a further 167 records were excluded following full text
review. A total of 100 publications reporting on 89 clinical trials were therefore ultimately included
in the SLR.

The primary trials of interest for this appraisal were those of dapagliflozin in combination with
SOC, as specified in the decision problem. As such, in preparing for this appraisal, the included
studies were filtered to exclude trials of other therapies (such as ACE inhibitors and ARBSs).
These therapies are either used as background therapies (ACE inhibitors and ARBs) that would
be used in addition to dapagliflozin or are not SOC in England, and therefore do not represent
relevant comparators to dapagliflozin in this appraisal. As such, they are not included in the NICE
final scope for this appraisal.

The SLR included four relevant trials of dapagliflozin (DAPA-CKD,”® DERIVE,® DELIGHT,®® and
Kohan 2014°"). Of these, only one was a directly relevant RCT for the current appraisal of
dapagliflozin in the treatment of adults with CKD: the pivotal DAPA-CKD trial.”® The DERIVE,
DELIGHT and Kohan 2014 studies provide further supporting evidence of the efficacy of
dapagliflozin in patients with CKD, and a summary of these studies can be found in Appendix L.
It should also be noted that the DECLARE-TIMI 58 and DAPA-HF trials provide evidence for the
efficacy of dapagliflozin in patients with a wide range of eGFR and uACR categories, including a
proportion of patients with comorbid CKD, either with or at risk of atherosclerotic CVD
(DECLARE-TIMI 58) or with HF (DAPA-HF), as described in Section B.2.13.2.84 92 These studies
either did not include a requirement for a baseline measurement of albuminuria and/or did not
specify CKD as an enrolment criteria, and as such were not included in the SLR, but included a
proportion of patients with CKD relevant to the decision problem and provide important data that
is relevant to this appraisal.

Finally, as described in later in the submission, a comparison versus canagliflozin has been
conducted as a scenario analysis. As such, trials of canagliflozin that were included in the SLR
were also considered of interest in order to inform an indirect treatment comparison. Full details
of the indirect treatment comparison are presented in more detail in Appendix D and later in
Section B.2.9.
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B.2.2 List of relevant clinical effectiveness evidence

As highlighted above in Section B.2.1, the SLR included four trials investigating the efficacy of dapagliflozin in CKD. The pivotal trial for dapagliflozin in
this indication is DAPA-CKD, a double-blind, placebo-controlled phase Il RCT that compared dapagliflozin (n=2,152) to placebo (n=2,152) alongside
SOC in both arms, for the treatment of CKD in patients with and without comorbid T2DM. DAPA-CKD is described in full in the following sections.”

The three other trials (DERIVE, DELIGHT and Kohan 2014) also evaluated the efficacy of dapagliflozin. However, these trials were conducted in small
populations, exclusively in patients with T2DM and comorbid CKD. In addition, these trials evaluated only surrogate markers of kidney disease (eGFR

or UACR levels) rather than kidney disease outcomes such as ESKD, dialysis and kidney transplant, and both DERIVE and Kohan 2014 were
designed primarily to assess the effect of dapagliflozin on glycaemic control rather than outcomes of relevance to this appraisal. They therefore
provide only supporting data to this appraisal.8-°! A brief summary of these trials is provided in Table 7 and further detail is provided in Appendix L.

Table 7: Clinical effectiveness evidence

Study

DAPA-CKD
(NCT03036150)"

DERIVE (NCT02413398)%

DELIGHT (NCT02547935)°°

Kohan 2014
(NCT00663260)°"

Study design

Phase I, randomised,
double-blind, placebo-
controlled multicentre study

Phase I, randomised,
double-blind, placebo-
controlled multicentre study

Phase Il/lll, randomised,
double-blind, placebo-
controlled multicentre study

Phase Il/lll, randomised,
double-blind, placebo-
controlled multicentre study

Population

e Adults (=18 years) with
CKD

e With or without
comorbid T2DM

e eGFR 225 and <75
ml/min/1.73 m2

e UACR 2200 mg/g to
<5,000 mg/g (=22.6 to
<565 mg/mmol)

e Stable dose of ACE
inhibitor or ARB for 24
weeks before screening
(patients who were
documented to be
unable to take ACE
inhibitors or ARBs were

e Adults (18-75 years)
with T2DM for >12
months, inadequate
glycaemic control and
CKD Stage 3a

e eGFR 245 and <59
ml/min/1.73 m?

e Stable glucose-
lowering treatment
regimen

e Adults (=18 years) with
T2DM for >12 months

e eGFR 225 and <75
ml/min/1.73 m?2

e UACR 230 to 3,500
mg/g (23.4 to £395.5
mg/mmol)

e Stable glucose-
lowering and anti-
hypertensive
treatments for 212
weeks before
randomisation

e Adults (=18 years) with
T2DM and inadequate
glycaemic control
(HbA1c 27.0 and
<11.0%)

e eGFR 230 and <59
ml/min/1.73m?2

e Stable antidiabetic
regimen
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allowed to participate)

Intervention(s)

Dapagliflozin 10 mg, once
daily

Dapagliflozin 10 mg, once
daily

Dapagliflozin 10 mg, once
daily, or dapagliflozin 10 mg
plus saxagliptin 2.5 mg,
once daily

Dapagliflozin 5 mg once
daily, or dapagliflozin 10 mg
once daily

Comparator(s)

Matching placebo, once
daily

Matching placebo, once
daily

Matching placebo, once
daily

Matching placebo, once
daily

Indicate if trial supports

the economic model

application for marketing | Y©S No No No
authorisation
Indicate if trial used in

Yes No No No

Rationale for use/non-
use in the model

DAPA-CKD represents the
primary source of efficacy
and safety data for
dapagliflozin in this
indication. Data reported
from DAPA-CKD are
relevant to the decision
problem and have been
used in the model

DERIVE was conducted in a
small population, exclusively
in patients with CKD and
comorbid T2DM, and
evaluated only surrogate
markers of kidney disease.
As such, DERIVE does not
represent the primary source
of efficacy and safety data in
this indication, as outlined
above

DELIGHT was conducted in
a small population,
exclusively in patients with
CKD and comorbid T2DM,
and evaluated only
surrogate markers of kidney
disease. As such, DELIGHT
does not represent the
primary source of efficacy
and safety data in this
indication, as outlined above

Kohan 2014 was conducted
in a small population,
exclusively in patients with
CKD and comorbid T2DM,
and evaluated only
surrogate markers of kidney
disease. As such, Kohan
2014 does not represent the
primary source of efficacy
and safety data in this
indication, as outlined above

Reported outcomes
specified in the decision
problem

Outcomes incorporated
in the model are marked
in bold

e Morbidity including CV
outcomes
(hospitalisation for
HF)

e Disease progression
(such as renal
replacement, ESKD)

e Change from baseline
in UACR

e Change from baseline
in eGFR

e Change from baseline
in UACR

e Change from baseline
in eGFR

e Change from baseline
in eGFR and creatinine
clearance

e Change in uUACR
category
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and markers of disease
progression (such as
eGFR, albuminuria)

e All-cause mortality,
CV mortality, renal

mortality
e Adverse effects of
treatment
¢ HRQoL
Other outcomes reported e Doubling of serum N/A N/A N/A
in this submission creatinine (AKI)

Abbreviations: ACE: angiotensin-converting enzyme; AKI: acute kidney injury; ARB: angiotensin receptor blocker; CKD: chronic kidney disease; CV: cardiovascular; eGFR:
estimated glomerular filtration rate; ESKD: end-stage kidney disease; HbA1c: glycated haemoglobin; HF: heart failure; HRQoL: health related quality of life; N/A: not applicable;
T2DM; type 2 diabetes mellitus; uACR: urine albumin-to-creatinine ratio.

Sources: Heerspink et al. 2020b,”® Pollock et al. 2019,% Fioretto et al. 2018,8° and Kohan et al. 2014.9"
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B.2.3 Summary of methodology of the relevant clinical

effectiveness evidence

B.2.3.1 Trial design

DAPA-CKD was a large, multicentre, double-blind, placebo-controlled phase IIl RCT which
examined the effect of dapagliflozin, in addition to SOC, on renal and CV outcomes in a broad
range of patients with CKD, including those with and without comorbid T2DM. An overview of the
DAPA-CKD study design is shown in Figure 5.

Figure 5: DAPA-CKD study design

Dapaglifiozin 10 mg od
Added to current background therapy

Placebo od
Added to current background therapy

Visit 1 2 3 4 5 6 7,8,9 etc CSED SCV
Enrolment Randomization l
L | | I | I | I
| | | 1 | | | I
Day <-14 0 14 60 120 240 360 Site visits every 4th SCV within & weeks
(+7d) (£3d) (+7d) (+7d) (+14d) (=14d) month until CSED post CSED

Abbreviations: CSED: common study end date (date when the predetermined number of adjudicated primary
events are anticipated; E: enrolment; od: once daily; R: randomisation; SCV: study closure visit.
Source: Heerspink et al. 2020a.%3

Patients were randomised using an Interactive Voice/Web Response System, with the use of
balanced blocks to ensure an approximate 1:1 ratio between either dapagliflozin (10 mg once
daily) or matching placebo.”® Randomisation was stratified to ensure balance in the proportion of
patients with and without comorbid T2DM and patient baseline uACR (<1,000 or >1,000 mg/g
[113 mg/mmol]) between treatment groups. Recruitment was monitored to ensure a minimum of
30% of patients were recruited to either the diabetic or non-diabetic subpopulation and the
number of patients with an eGFR between 60—-75 ml/min/1.73m? at randomisation was capped
so that no more than 10% of patients started the trial with an eGFR range corresponding to stage
2 CKD. All patients and investigators were blinded to treatment allocation.%

Study visits were scheduled for 2 weeks, 2 months, 4 months and 8 months after randomisation
and at 4-month intervals thereafter. Information about potential trial outcomes, adverse events
(AEs), concomitant therapies and study drug adherence were obtained at each follow up visit, in
addition to recording of vital signs and collection of blood and urine. Within six weeks of the study
ending, a final study closeout visit was planned for when the primary outcome event was
experienced by 681 patients.%
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B.2.3.2 Eligibility criteria

Key inclusion and exclusion criteria for DAPA-CKD are listed in Table 8. Eligible participants
were adults with or without comorbid T2DM who had an eGFR of 225 to <75 ml/min/1.73 m? and
a UACR of 2200 mg/g (222.6 mg/mmol) to 5,000 mg/g (<565 mg/mmol).73 93, 94

Table 8: Inclusion and exclusion criteria of the DAPA-CKD study

Inclusion criteria

Exclusion criteria

e 218 years of age at the time of consent

e eGFR 225 to <75 ml/min/1.73 m? at
screening

e UACR 2200 mg/g (222.6 mg/mmol) to
<5,000 mg/g (<565 mg/mmol) at
screening

e Stable and, for the patient, maximum
tolerated labelled dose of an ACE
inhibitor or ARB for at least four weeks
before screening, if not medically
contraindicated

T1DM

Autosomal dominant or autosomal recessive
polycystic kidney disease, lupus nephritis or
ANCA-associated vasculitis

Receiving cytotoxic therapy,
immunosuppressive therapy or other
immunotherapy for primary or secondary
renal disease within six months prior to
enrolment

New York Heart Association Class IV
congestive HF at time of enrolment

Myocardial infarction, unstable angina, stroke
or transient ischaemic attack within 12 weeks
prior to enrolment

History of organ transplantation

Receiving therapy with an SGLT2 inhibitor
within eight weeks prior to enrolment or
previous intolerance of an SGLT2 inhibitor

Coronary revascularisation (percutaneous
coronary intervention or coronary artery
bypass grafting) or valvular
repair/replacement within 12 weeks prior to
enrolment or is planned to undergo any of
these procedures after randomisation

Any condition outside the renal and
cardiovascular study area with a life
expectancy of <2 years based on
investigator’s clinical judgement

Active malignancy requiring treatment at the
time of Visit 1 (with the exception of
successfully treated basal cell or treated
squamous cell carcinoma)

Known blood-borne diseases

Hepatic impairment (aspartate transaminase
or alanine transaminase >3 times the ULN or
total bilirubin >2 times the ULN at the time of
enrolment)

Abbreviations: ACE: angiotensin-converting enzyme; ANCA: anti-neutrophil cytoplasmic antibody; ARB:
angiotensin receptor blocker; eGFR: estimated glomerular filtration rate; HF: heart failure; SGLT2: sodium
glucose co-transporter 2; T1DM: type 1 diabetes mellitus; uACR: urine albumin-to-creatinine ratio; ULN: upper

limit of normal.

Sources: Heerspink et al. 2020b (Supplemental Methods).”

B.2.3.3 Settings and locations where the data were collected

DAPA-CKD was a multicentre study conducted in 386 study centres in 21 countries (Argentina,
Brazil, Canada, China, Denmark, Germany, Hungary, India, Japan, Korea, Mexico, Peru,
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Philippines, Poland, Russia, Spain, Sweden, Ukraine, United Kingdom, United States and
Vietnam).”

B.2.3.4 Trial drugs and concomitant medications

Trial drugs

Both dapagliflozin 10 mg and placebo were provided as film-coated tablets and were taken orally
once daily by the respective study populations at approximately the same time every day.%*

CKD medications

To be eligible for DAPA-CKD, patients needed to be on stable and, for the patient, maximum
tolerated labelled daily dose of an ACE inhibitor or ARB for at least 4 weeks before Visit 1, if not
medically contraindicated. Permitted CKD-related treatments included renin-angiotensin-
aldosterone system inhibitors (RAAS inhibitors: ACE inhibitors, ARBs, renin inhibitors,
mineralocorticoid antagonists), diuretics, phosphate binders, potassium binders and treatments
for underlying kidney disease (cytotoxic agents, immunosuppressive agents, other
immunotherapy).%

Concomitant treatments

All patients were treated for CV risk factors (e.g. blood pressure, lipids, and antithrombotic
treatment), T2DM and CKD complications (e.g. hyperphosphatemia, hyperparathyroidism,
hyperkalaemia, acidosis and renal anaemia).®

Diabetes treatment

The subset of patients with comorbid T2DM at randomisation continued their T2DM treatment,
based on established clinical guidelines and local laboratory values. Patients treated with insulin
or sulfonylurea have a higher risk of experiencing hypoglycaemic events compared with those
treated with other diabetic agents, therefore, lower doses of insulin and insulin secretagogues
could be required to minimise risk of hypoglycaemia when used in combination with study
medication. Reduction of insulin by 10% to 20% (total daily dose) and sulfonylurea by 25% to
50% and increased frequency of blood glucose monitoring could be considered in patients
receiving insulin and/or sulfonylurea and with baseline HbA1c <7% at randomisation. %

Other concomitant treatment

Other medications considered necessary for the patient’s safety and well-being could be given at
the discretion of the investigator.%

Concomitant treatment with open-label SGLT2 inhibitors and fixed-dose combinations containing
these drugs was not permitted. Treatment with non-steroidal anti-inflammatory drugs was also
restricted as much as possible during the study.%

B.2.3.5 Outcomes

The primary and secondary endpoints of the DAPA-CKD study are shown in Table 9. Definitions
for the components of the composite primary endpoint, and for CV death, renal death and
chronic dialysis, are provided in Table 10.
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Table 9: Summary of endpoints from the DAPA-CKD study

with placebo will result in a
reduction of the incidence

of the composite endpoint

of hospitalisation for HF or
CV death

Priority Objective Endpoint measure and assessment
To determine whether Time to first f .
dapagliflozin is superior to ime fo Tirst oceurrence ot any of:
placebo in reducing the e 250% sustained decline in eGFR

Pri a incidence of the primary from baseline

rimary composite endpoint of e Reaching ESKD
250% sustained decline in e CV death
eGFR, reaching ESKD, CV « Renal death
or renal death enal dea
To determine whether ) )
dapagliflozin compared Time to first occurrence of any of:
with placebo will result in a e >50% sustained decline in eGFR
reduction of the incidence from baseline
of the composite endpoints e Reaching ESKD
?Jr:/(\iﬁgsnemng of renal e Renal death
To determine whether

Secondary? dapagliflozin compared

Time to first occurrence of any of:
e CVdeath
e Hospitalisation for HF

To determine whether
dapagliflozin compared
with placebo will result in a
reduction of the incidence
of all-cause mortality

Time to death from any cause

Exploratory outcomes of
relevance to this
appraisal

To determine whether
dapagliflozin compared
with placebo will have an
effect on eGFR over time

The effect on eGFR over time:
e From baseline to end of treatment

e From first on treatment
measurement to end of treatment

To determine whether
dapagliflozin compared
with placebo will result in a
reduction of the incidence
of patients reaching CKD
stage 4 (eGFR <30
ml/min/1.73 m2)

Proportion of patients with eGFR >40
ml/min/1.73 m2 at baseline that enter
CKD stage 4 (eGFR <30 ml/min/1.73 m2)
during the study

To determine whether
dapagliflozin compared
with placebo will result in a
reduction of the incidence
of events of doubling of
serum creatinine

Time to the first occurrence of an event of
doubling of serum creatinine (compared
to the most recent central laboratory
measurement)

To compare the effect of
dapagliflozin versus
placebo on the KDQOL-36
questionnaire

Change from baseline in the overall
summary score of the KDQOL-36
questionnaire

To compare the effect of
dapagliflozin versus
placebo on health status
assessed by EQ-5D-5L
questionnaire to support

Changes in health status measured by
the EQ-5D-5L
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Priority Objective Endpoint measure and assessment
health economic analysis
and health technology
assessment
To determine whether
dapaglifiozin compared Time to the first occurrence of any of the
with placebo will resultin a | components of this composite:
reduction in the incidence o Chronic dialysis
of the composite endpoint .
of chronic dialysis, renal e Receiving renal transplant
death or receiving a renal e Renal death
transplant
To determine whether
\(/jviﬁaglgfcl:c()azblg \(;v(i)IrIan):vrgd Changes in UACR from baseline
effect on UACR
e Serious AEs
e Discontinuation of investigational
To eva!L_Jate the safgty apd product due to AEs
Safety tolerability of dapagliflozin o
in this patient population ¢ Changes in clinical
chemistry/haematology parameters
e AEs of special interest

Footnotes: 2Endpoints are listed in order of the hierarchical testing sequence.

Abbreviations: AE: adverse event; CKD: chronic kidney disease; CV: cardiovascular; eGFR: estimated
glomerular filtration rate; EQ-5D-5L: EuroQol 5-dimensional 5-level; ESKD: end-stage kidney disease; KDQOL-
36: Kidney Disease Quality of Life-36.

Sources: AstraZeneca Data on File 2020: DAPA-CKD Clinical Study Report Section 2% and Heerspink et al.
2020a.%3

Table 10: Definitions of primary composite endpoint components

Endpoint Definition

A 250% reduction in eGFR from baseline measured in two
consecutive central laboratory eGFR assessments at least
28 days apart, with eGFR calculated by central laboratory
creatinine measurements using the CKD-EPI formula

250% sustained decline in eGFR

e The need for maintenance dialysis (peritoneal or
haemodialysis) for at least 28 days, or
Reaching ESKD e Renal transplantation, or

e Sustained eGFR <15ml/min/1.73m? for at least 28
days

e Death due to MI, HF, cardiogenic shock, stroke,
cardiovascular procedures, cardiovascular
haemorrhage, or other cardiovascular causes

e Deaths adjudicated as “cause undetermined” with
regard to CV death or non-CV death were included in
the analyses as CV deaths

CV death

e Death due to ESKD when dialysis treatment was
deliberately withheld (dialysis was not started or
discontinued) for any reason

e Deaths adjudicated as “cause undetermined” with

regard to CV death or non-CV death were not
considered as renal deaths

Renal death

The treatment had been ongoing for at least 28 days, or

Chronic dialysis the dialysis treatment was stopped before Day 28 due to
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death, futility or patient electing to stop dialysis and the
renal deterioration was deemed irreversible

Abbreviations: AE: adverse event; CKD: chronic kidney disease; CKD-EPI: Chronic Kidney Disease
Epidemiology Collaboration; CV: cardiovascular; eGFR: estimated glomerular filtration rate; ESKD: end-stage
kidney disease; HF: heart failure; MI: myocardial infarction.

Sources: AstraZeneca Data on File 2020: DAPA-CKD Clinical Study Report Section 2% and Heerspink et al.
2020a.%

B.2.3.6 Pre-specified subgroups

Pre-planned subgroup analyses included: 73

e Age (<65 years, >65 years)

e Sex (male, female)

e Race (White, Black or African American, Asian, other)

e Geographical region (Asia, Europe, North America, Latin/South America)
e Comorbid T2DM at baseline (yes, no)

e UACR at baseline (1,000 mg/g, >1,000 mg/g [113 mg/mmol])

e eGFR at baseline (<45 ml/min/1.73m?, 245 ml/min/1.73m?)

e Systolic blood pressure at baseline (<130 mmHg, >130 mmHg)

Post hoc subgroup analyses conducted to address requests included in the NICE final scope
were:

e Comorbid CVD at baseline (yes, no)®

e People without comorbid T2DM and without comorbid CVD (yes, no)®

B.2.3.7 Duration of study and follow-up

The first participant was enrolled on 2" February 2017 and the first randomisation occurred on
13" February 2017. Recruitment closed in the majority of participating countries on 6™ July 2018.
Recruitment in India, the USA and Canada was open until 19t October 2018. Recruitment in
China opened on 2" December 2019 and was ongoing until the trial end date of 3™ April 2020.%

The trial was stopped early after recommendation by the Independent Data Monitoring
Committee because of clear efficacy based on 408 primary outcome events. At the end of the
trial, the median follow-up was 2.4 years (IQR 2.0-2.7).73

B.2.3.8 Baseline characteristics

A total of 4,304 patients with an eGFR 25-75 ml/min/1.73 m?and a uACR of 200-5,000 mg/g
(22.6-565 mg/mmol) were randomised in DAPA-CKD from February 2017 to October 2018.%
The DAPA-CKD study enrolled a representative patient cohort with a broad range of
comorbidities, including patients with and without comorbid T2DM. % An overview of baseline
demographics and clinical characteristics for the DAPA-CKD study population are shown in
Table 11.

Patients were well-balanced across the dapagliflozin and placebo treatment arms in terms of all
demographics and characteristics.”® The majority of patients had a baseline eGFR equivalent to
stage 3 CKD (30-59 ml/min/1.73 m?; 44.1% and 30.9% had an eGFR of 30—44 and 45-59
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ml/min/1.73m? respectively), with a smaller group falling into stages 2 (10.5%; eGFR 60-75
ml/min/1.73 m?) and 4 (14.5%; eGFR 25-30 ml/min/1.73 m?).° Mean eGFR at baseline was 43.2
+12.3 ml/min/1.73 m? for the dapagliflozin group and 43.0 £12.4 ml/min/1.73 m? for the placebo
group.” All patients had at least moderately increased albuminuria at baseline, as per the study
inclusion criteria (UACR =200 mg/g [22.6 mg/mmol]), but ~50% of patients in both treatment
groups had severely increased albuminuria (UACR >1,000 mg/g [113 mg/mmol).”> Median uACR
(IQR) at baseline was 965 mg/g (472—11,903 mg/g) (109.05 mg/mmol [53.34—1,345.04]) for the
dapagliflozin group and 934 mg/g (482—-1,868 mg/g) (105.54 mg/mmol [54.47—211.08]) for the

placebo group.”

Approximately two-thirds of patients had comorbid T2DM (dapagliflozin: 67.6%, placebo: 67.4%),
over a third of patients had comorbid CVD (dapagliflozin: 37.8%, placebo: 37.0%) and just over
10% had comorbid heart failure (dapagliflozin: 10.9%, placebo: 10.8%).”® The use of concomitant
medications was generally well balanced across treatment arms. The most common previous
medications were ARBs (dapagliflozin: 67.1%, placebo: 66.3%) and statins (dapagliflozin: 64.8%,

placebo: 65.0%).73

Table 11: Baseline patient demographics and clinical characteristics

.. Dapagliflozin Placebo
Characteristic (:=g’ 152) (n=2,152)
Age, years 61.8+12.1 61.9+12.1
Female sex, n (%) 709 (32.9) 716 (33.3)
Race, n (%)?

White 1,124 (52.2) 1,166 (54.2)
Black 104 (4.8) 87 (4.0)
Asian 749 (34.8) 718 (33.4)
Other 175 (8.1) 181 (8.4)
Weight, kg 81.5+20.1 82.0+£20.9
BMIb 29.446.0 29.646.3
Current smoker, n (%) 283 (13.2) 301 (14.0)
Blood pressure, mmHg
Systolic 136.7£17.5 137.4+17.3
Diastolic 77.5+£10.7 77.5+£10.3
Estimated GFR (ml/min/1.73 m?)
Mean 43.2412.3 43.0+12.4
260 234 (10.9) 220 (10.2)
245-<60 646 (30.0) 682 (31.7)
>30-<45 979 (45.5) 919 (42.7)
<30 293 (13.6) 331 (15.4)
Haemoglobin (g/l) 128.6+18.1 127.9+18.0
Serum potassium (mEqg/l) 4.61£0.5 4.61£0.6
uACR (mg/g)
Median (IQR) 965 (472—-1,903) 934 (482-1,868)
>1,000, n (%) 1,048 (48.7) 1,031 (47.9)
T2DM, n (%) 1,455 (67.6) 1,451 (67.4)
Cardiovascular disease, n (%)° 813 (37.8) 797 (37.0)
Heart failure, n (%) 235 (10.9) 233 (10.8)
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. L. Dapagliflozin Placebo
Characteristic (n=2,152) (n=2,152)
Background medication at
randomisation, n (%)

ACE inhibitors 673 (31.3) 681 (31.6)
ARB 1,444 (67.1) 1,426 (66.3)
Diuretic 928 (43.1) 954 (44.3)
Statin 1,395 (64.8) 1,399 (65.0)

Footnotes: Percentages may not total 100 because of rounding. uACR of 1,000 mg/g = 113 mg/mmol. 2Race
was reported by the investigators; the designation “other” includes Native Hawaiian or other Pacific Islander,
American Indian or Alaska Native, and other. °The body-mass index is the weight in kilograms divided by the
square of the height in meters. ¢ History of peripheral artery disease, angina pectoris, myocardial infarction,
percutaneous coronary intervention, coronary-artery bypass grafting, heart failure, valvular heart disease,
abdominal aorta aneurysm, atrial fibrillation, atrial flutter, ischemic stroke, transient ischemic attack,
haemorrhagic stroke, carotid artery stenosis, cardiac-pacemaker insertion, vascular stent, coronary-artery
stenosis, ventricular arrhythmia, implantable cardioverter—defibrillator, noncoronary revascularization, or surgical
amputation.

Abbreviations: ACE: angiotensin-converting enzyme; ARB: angiotensin receptor blocker; BMI: body mass index;
GFR: glomerular filtration rate; IQR: interquartile range; T2DM; type 2 diabetes mellitus; uACR: urine albumin-to-
creatinine ratio.

Source: Heerspink et al. 2020b.73

B.2.4 Statistical analysis and definition of study groups in the

relevant clinical effectiveness evidence

B.2.4.1 Statistical analyses and study populations

A summary of the analysis populations for efficacy and safety outcomes for the DAPA-CKD study
is presented in Table 12, while details of the statistical analyses conducted for DAPA-CKD are
presented in Table 13.

Table 12: Summary of analysis populations

Study population | Description

FAS e All patients who were randomised to the dapagliflozin (n=2,152) or
placebo (n=2,152) treatment arms, irrespective of their protocol
adherence and continued participation in the study (the ITT population)

e Patients were analysed according to their randomised therapy
assignment, irrespective of the treatment actually received

e The FAS was considered the primary analysis set for the primary and
secondary variables and for the exploratory efficacy variables

SAS e All patients who received at least one dose of dapagliflozin (n=2,149) or
placebo (n=2,149)

e Patients were analysed according to the treatment actually received?

e The SAS was considered the primary analysis set for all safety
variables

Footnotes: @For any patients given incorrect treatment, the treatment group was allocated as follows: patients
who received both the incorrect and correct treatment were allocated to their randomised treatment group; and
patients who received only the incorrect treatment were allocated to that treatment group.

Abbreviations: FAS: full analysis set; SAS: safety analysis set, ITT: intent-to-treat.

Source: AstraZeneca 2020: DAPA-CKD Clinical Study Report Section 9.8.2%
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Table 13: Summary of statistical analyses in DAPA-CKD

DAPA-CKD

Hypothesis
objective

Treatment with dapagliflozin was hypothesised to be superior to placebo in
reducing the risk of renal and cardiovascular events in patients with CKD
(with or without comorbid T2DM) already receiving a stable dose of an ACE
inhibitor or an ARB (unless ACE inhibitors/ARBs were contraindicated)

Statistical
analysis

The primary efficacy analysis was based on the FAS. In the analysis of
the primary composite endpoint, the treatments (dapagliflozin and
placebo) were compared using a Cox proportional hazards regression
model stratified by the factors used at randomisation (T2DM and uACR)
and adjusted for baseline eGFR. The analysis used each patient’s last
assessment as the censoring date for patients without any primary
outcome event. The contribution of each component of the primary
composite endpoint to the overall treatment effect were also examined
and no multiplicity adjustment was made to confidence intervals or p
values

The secondary efficacy outcomes were tested in a similar manner as
the primary efficacy outcomes using a closed testing procedure
including a pre-specified hierarchical order of the primary and
secondary outcomes. The secondary outcomes were tested in
hierarchical order as follows:

o Composite renal endpoint consisting of 50% eGFR decline,

ESKD or renal death

o Composite endpoint of hospitalisation for HF or CV death

o Time to death from any cause
The testing procedure continued down the hierarchy if the preceding
endpoint was rejected at a one-sided 0.025 level and stopped if the null
hypothesis for the preceding endpoint was not rejected
A mixed model for repeated measurements was used to analyse
changes in the eGFR in the on-treatment population
Cox proportional hazards models were used to examine treatment
effects within relevant subgroups separately
Safety data are summarised according to trial group and safety
analyses were performed on all AEs occurring before or at the trial

closure visit. All analyses were performed with SAS software, version
9.4 (SAS Institute)

Sample size,

DAPA-CKD was an event-driven trial

681 primary endpoint events were needed to provide 90% power to
detect a 22% lower relative risk in the dapagliflozin group compared

withdrawals

power with the placebo group (hazard ratio of 0.78) using a one-sided alpha
calculation level of 0.025. Assuming an annual event rate for the primary outcome
of 7.5% in the placebo group, 4,000 patients were estimated to provide
the required number of primary events
e Quality of study data was assured through monitoring of investigational
sites, provision of appropriate training for study personnel, and use of
Data data management procedures. The impact of missing data with respect
management and to the primary endpoint was assessed via a sensitivity analysis and a
patient descriptive summary

For any patient that withdrew, the rationale for withdrawal and presence
of any AE were recorded. The investigator followed up AEs reported
outside of the clinical study. If a patient was lost to follow-up, the
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measures taken to contact the patient and determine the reason for
discontinuation/withdrawal had to be documented

e Forincorrectly randomised patients, the study drug was discontinued in
all cases where continued treatment was deemed to pose a safety risk.
Where continuation with study drug was judged not to present a safety
concern, the rationale for continuing study therapy was documented.
Regardless of what was decided, all randomised patients were to
remain in the study and the patients were to be followed up in
accordance with the defined study procedures

Abbreviations: ACE: angiotensin-converting enzyme; AE: adverse event; ARB: angiotensin receptor blocker;
CV: cardiovascular; eGFR: estimated glomerular filtration rate; PTDV: premature treatment discontinuation visit;
T2DM: type 2 diabetes mellitus; UACR: urine albumin-to-creatinine ratio.

Source: AstraZeneca 2020: DAPA-CKD Clinical Study Report Section 9.8.%

B.2.4.2 Study population and patient disposition
Patient disposition

In total, 4,304 patients were randomised to dapagliflozin or placebo; of these patients 4,289
(99.7%) completed the study and ||l discontinued the study: 11 patients withdrew
consent during the study and [l were lost to follow-up.73 % A similar percentage of patients in
each treatment arm prematurely and permanently discontinued the investigational product
(dapagliflozin: n=274 [12.7%], placebo: n=309 [14.4%]).”® A similar percentage of patients in
each treatment arm discontinued due to AEs (dapagliflozin: n=118 [5.5%], placebo n=123
[5.7%]).7® The median time in study until the primary analysis censoring date was ] months

(range |l months) and the median time until last visit was [l months (range | R
months).%* Patient disposition is summarised in Figure 6.
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Figure 6: Patient disposition and study participation

[ 7,517 enrolled |
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2,152 randomised to
placebo

¢

¢

3 did not receive IP

3 did not receive IP

'

¢

274 discontinued IP:
142 subject decision

118 adverse event
10 discontinued 14 other reasons?

study:

309 discontinued IP:
160 subject decision

123 adverse event - -
26 other reasons? 5 discontinued

study:

8 withdrew <—¢

l—» 3 withdrew

consent
2,142 completed study
2 lost to follow-up Vital status at end of
study:
2,043 alive
107 dead
2 unknown

2,147 completed stud consent
Vital start?s at end of Y 2 lost to follow-up
study:
1,990 alive
159 dead
3 unknown

Footnotes: 2Severe non-compliance to protocol, development of study specific discontinuation criteria
(confirmed DKA, positive pregnancy test, other). PDefined as all randomised patients that did not discontinue

study.

Abbreviations: DKA: diabetic ketoacidosis; IP: investigational product.
Source: AstraZeneca Data on File 2020: DAPA-CKD Clinical Study Report Figure 2.9

B.2.5 Quality assessment of the relevant clinical effectiveness

evidence

A quality assessment for DAPA-CKD, in accordance with the NICE-recommended checklist for
assessment of bias in RCTs is provided in Table 14 and Appendix D.

Table 14: Overview of quality assessment

for DAPA-CKD

DAPA-CKD (NCT03036150)

Risk of bias

Was randomisation carried out
appropriately?

Yes. Patients were randomised in a 1:1 ratio
stratified by comorbid T2DM status and uACR at
baseline. Randomisation was performed based on a
sequestered, fixed randomisation schedule using
balanced blocks”

Was the concealment of treatment
allocation adequate?

Yes. An interactive voice/web-response system was
used to determine treatment assignment and
matching placebo was used”®

Were the groups similar at the outset of the
study in terms of prognostic factors?

Yes. The baseline characteristics, including
medications for comorbid T2DM and kidney disease,
were balanced between the dapagliflozin and
placebo groups™
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DAPA-CKD (NCT03036150) Risk of bias
Yes. This study had a double-blind design. No trial

Were the care providers, participants and personnel had access to the randomisation scheme.
outcome assessors blind to treatment Dapagliflozin and placebo were packaged identically,
allocation? with uniform tablet appearance, labelling, and

administration schedules®’

Were there any unexpected imbalances in No. Discontinuations of study medication were low
drop-outs between groups? and well-balanced between treatment arms”3

Is there any evidence to suggest that the
authors measured more outcomes than
they reported?

No. Based on the clinical study report all outcomes
are reported in detail®

Did the analysis include an ITT analysis? If
so, was this appropriate and were
appropriate methods used to account for
missing data?

Yes. Efficacy analysis was performed on the FAS™3

Yes, the DAPA-CKD trial was sponsored by
AstraZeneca. The sponsor was involved in the
design and write up of the trial®

Did the authors of the study publication
declare any conflicts of interest?

Abbreviations: FAS: full analysis set; ITT: intention-to-treat; uUACR: urine albumin-to-creatinine ratio; T2DM: type
2 diabetes mellitus.

B.2.5.1 Applicability to clinical practice

The patient population enrolled in the DAPA-CKD trial is considered broadly similar to the CKD
patient population seen in UK clinical practice. Minor differences are noted in the age and
ethnicity of the trial population and in the background therapies received by patients enrolled in
the trial compared to clinical practice, as described below. However, these differences are not
expected to significantly affect the applicability of the DAPA-CKD trial results to the UK setting. In
addition, considerable evidence outside of the DAPA-CKD trial population supports the use of
dapagliflozin

|
I This is discussed in detail in Section B.2.13.2.

Clinical expert feedback from UK GPs and nephrologists indicates the DAPA-CKD ftrial
population was slightly younger than patients typically seen in clinical practice; a small proportion
of patients in the trial were aged >75 years (n=|j |} ) 67 ¢ However, subgroup analyses of
DAPA-CKD (Section B.2.7) showed that the treatment benefit of dapagliflozin was consistent in
patients aged =65 and <65, suggesting that the results of DAPA-CKD are consistent in older
individuals and therefore are generalisable to the UK population with CKD."3

Representation of Black/African American || GGG DA FPA-CKD

was lower than would be expected in UK clinical practice.6” However, this is not expected to
significantly affect the generalisability of the trial results to UK clinical practice. Firstly, the
treatment benefit of dapagliflozin versus placebo was observed in White, Black/African American
and Asian subgroups in the DAPA-CKD study for the primary endpoint (Figure 14; p value for
interaction=|J i) and secondary endpoints.” % Secondly, feedback from UK GPs and
nephrologists indicates dapagliflozin may in fact be associated with a greater absolute treatment
benefit in a population with a higher proportion of Black/African American and Southern Asian
patients, as the rate of CKD progression, CV events, and renal events is expected to be higher
for Black/African American and Southern Asian patients compared with White patients.®” Finally,
NICE guidelines do not include specific recommendations for ACE inhibitor or ARB treatment for
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CKD in Black and Southern Asian patients, reflecting the suitability of a consistent treatment
approach across ethnicities."®

There are some differences in the specific ACE inhibitor and ARB therapies received in the
DAPA-CKD trial compared with UK clinical practice. However, there were no significant
differences in the proportion of patients receiving other important components of SOC compared
with clinical practice. For example, the proportions of patients receiving statins or antiplatelets at
baseline were 64.9% and 43.7% respectively, which are similar to the proportion of patients
receiving these medications in preliminary analyses of the UK CPRD database (statins: [JJ%:;
antiplatelets: [JJ%).34 % In terms of ACE inhibitors and ARBs, a higher proportion of patients
were receiving an ARB (66.7%) than an ACE inhibitor (31.5%) at baseline in the DAPA-CKD frial,
whereas CPRD data suggest that the inverse is true in UK clinical practice (JJill.versus [
respectively).34 % However, feedback from UK GPs and nephrologists suggests that the efficacy
of these drugs is seen as interchangeable between classes and therefore this is not expected to
affect the generalisability of the trial results.®”

In the DAPA-CKD ftrial, eligible patients were those receiving the maximum tolerated dose of an
ACE inhibitor or an ARB, unless this was medically contraindicated (at randomisation, 3.0% of
patients were not receiving an ACE inhibitor or an ARB).% As discussed in Section B.1.3.4, in UK
clinical practice, patients with CKD often receive lower doses of ACE inhibitors and ARBs than
those used in key clinical trials due to tolerability issues, and are therefore unable to gain the full
treatment benefit of these therapies. Dapagliflozin may therefore be associated with an even
greater absolute treatment benefit over and above SOC in clinical practice compared with the
DAPA-CKD trial; lower rates of ACE inhibitor and ARB use may result in higher overall event
rates than were observed in the DAPA-CKD trial population, so the absolute treatment effect of
dapagliflozin may be even more pronounced in clinical practice. There is also considerable
supporting data outside of the DAPA-CKD trial that demonstrates a consistent positive treatment
effect of dapagliflozin versus placebo in patients not currently receiving an ACE inhibitor or an
ARB, and this is discussed in Section B.2.13.2.

Overall, the minor differences in age, ethnicity and background therapies received by the DAPA-
CKOD trial population compared to clinical practice are not considered to significantly affect the
applicability of the trial results to UK clinical practice.

B.2.6 Clinical effectiveness results of the relevant trials

B.2.6.1 Primary endpoint (composite of sustained decline in eGFR 250%, ESKD

or death from renal or CV causes)

Dapagliflozin reduced the relative risk of the primary composite outcome by 39%
compared with placebo

Dapagliflozin significantly reduced the risk of a composite outcome of sustained decline in eGFR
=50%, ESKD or death from renal or CV causes, which occurred in 197 participants (9.2%) of the
dapagliflozin group and 312 participants (14.5%) of the placebo group (HR 0.61; 95% CI: 0.51,
0.72; p<0.001).”® The Kaplan-Meier plot in Figure 7 shows that the treatment curves for the
DAPA-CKD primary endpoint separated early, and continued to separate across the study,
indicating that patients treated with dapagliflozin gained an early and sustained treatment
benefit.”
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Figure 7: Kaplan-Meier plot of the composite of 250% eGFR decline, ESKD and renal or CV
death

24 Events N
ool —— Dapaglifiozin 10 mg 197 2,152
------- Placebo 312 2,152
201
18
< 167 K
2 14
S 12 '
8_ JRRLES -
N .
A Dapaglifiozin vs Placeho
5] HR (95% Cl): 0.61 (0.51, 0.72)
. p-value: <0.001
0 4 8 12 16 20 24 28 32
Months from randomisation
N at risk
Dapaglifiozin 2,152 2,001 1,955 1,898 1,841 1,701 1,288 831 309
Placebo 2152 1993 1936 1,868 1,791 1,664 1,232 774 270

Footnotes: N at risk is the number of patients at risk at the beginning of the period. One month corresponds to
30 days. 2-sided p value is displayed. HR, Cl and p value are from the Cox proportional hazard model.
Abbreviations: Cl: confidence interval; CV: cardiovascular; D: dapagliflozin 10 mg; eGFR: estimated glomerular
filtration rate; ESKD: end stage kidney disease; HR: hazard ratio; P: placebo.

Source: Heerspink et al 2020b.73

The event rates for each component of the primary endpoint favoured dapagliflozin (Table 15):
fewer patients in the dapagliflozin group experienced significant kidney decline than those in the
placebo group, and they were also less likely to reach ESKD.® Importantly, a 34% reduction in
the relative risk of chronic dialysis was observed with dapagliflozin compared with placebo.”
There was also a smaller number of renal deaths in the dapagliflozin group (n=2) compared with
placebo (n=6), and fewer CV deaths (n=65 and n=80 respectively).%
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Table 15: Primary composite outcome across dapagliflozin and placebo treatment groups

Outcome, n (%) Dapagliflozin Placebo Hazard ratio (95% CI) p value p value
(N=2,152) (N=2,152) (primary outcome) (exploratory
analysis)
Primary composite 197 (9.2) 312 (14.5) 0.61 (0.51, 0.72) <0.001 N/A
outcome
Exploratory analysis — individual components of the primary outcome
Sustained 250% decline 112 (5.2) 201 (9.3) 0.53 (0.42, 0.67) N/A ]
in eGFR
End-stage kidney disease 109 (5.1) 161 (7.5) 0.64 (0.50, 0.82) N/A I
eGFR of <15 84 (3.9) 120 (5.6) 0.67 (0.51, 0.88) N/A e
ml/min/1.73 m?2
Chronic dialysis 68 (3.2) 99 (4.6) 0.66 (0.48, 0.90) N/A e
Kidney transplantation 3(0.1) 8(0.4) N/A?2 N/A N/AP
Death from renal causes 2 (<0.1) 6 (0.3) N/A?2 N/A N/AP
Death from CV causes® 65 (3.0) 80 (3.7) 0.81(0.58, 1.12) N/A e

Footnotes: ?Not calculated for this endpoint due to an insufficient number of events, °N/A denotes not applicable because p values for efficacy outcomes are reported only for
outcomes that were included in the hierarchical testing strategy .© Deaths adjudicated as “cause undetermined” with regard to CV death or non-CV death were included in as
CV deaths in the analysis of the primary endpoint. Undetermined cause of death refers to a death not attributable to a CV or non-CV cause due to the lack of information or
insufficient supporting information to assign the cause of death.

Abbreviations: CI: confidence interval; GFR: glomerular filtration rate; N/A: not applicable.

Source: Heerspink et al. 2020b.”® and AstraZeneca Data on File 2020: DAPA-CKD Clinical Study Report Table 13.%4
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B.2.6.2 Secondary endpoints

B.2.6.2.1 Time to first event of the composite of 250% sustained decline in
eGFR, ESKD, and renal death

The positive renal treatment effect was confirmed by a significant reduction in the renal-
specific composite outcome compared with placebo

Dapagliflozin demonstrated a significant risk reduction of 44% in the renal-only composite
endpoint versus placebo (HR 0.56; 95% CI: 0.45, 0.68; p<0.001).73 % There were 142 (6.6%)
and 243 (11.3%) patients with any event of the composite endpoint in the dapagliflozin and
placebo groups, respectively.”

The KM treatment curves for the composite of 250% sustained decline in eGFR, ESKD, and
renal death separated early and continued to separate across the study, indicating patients
treated with dapagliflozin gained an early and sustained treatment benefit (Figure 8).73

Figure 8: Kaplan-Meier Plot of Composite 250% eGFR Decline, ESKD and Renal Death
(FAS)
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Footnotes: N at risk is the number of patients at risk at the beginning of the period. One month corresponds to
30 days. 2-sided p value is displayed. HR, Cl and p value are from the Cox proportional hazard model.
Abbreviations: Cl: confidence interval; FAS: Full Analysis Set; HR: hazard ratio.

Source: Heerspink et al. 2020b.73

B.2.6.2.2 Time to first event of the composite of CV death and hospitalisation
for heart failure

Dapagliflozin demonstrated a significant reduction in the composite risk of hospitalisation
for HF or CV death compared with placebo
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Treatment with dapagliflozin was associated with a 29% reduction in the risk of hospitalisation for
HF or CV death (HR 0.71; 95% CI: 0.55, 0.92; p=0.0089).7% % There were 100 (4.6%) and 138
(6.4%) patients with any event of the composite endpoint in the dapagliflozin and placebo
groups, respectively.”® The main driver of the effect on this composite endpoint was a 49%
reduction in the relative risk of hospitalisation for HF in the dapagliflozin group compared with
placebo (HR 0.51; 95% CI: 0.34, 0.76; | ) > °¢

The KM treatment curves for the composite of CV death and hospitalisation for HF separated
earlier than other endpoints and continued to separate across the study, indicating patients
treated with dapagliflozin gained an early and sustained treatment benefit (Figure 9).73

Figure 9: Kaplan-Meier plot of composite of hospitalisation for HF or CV Death (FAS)
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Placebo 2,152 2,023 1,989 1,957 1,927 1,853 1,451 976 360

Footnotes: N at risk is the number of patients at risk at the beginning of the period. One month corresponds to
30 days. 2-sided p value is displayed. HR, Cl and p value are from the Cox proportional hazard model.
Abbreviations: CI: confidence interval; FAS: Full Analysis Set; HR: hazard ratio.

Source: Heerspink et al. 2020b.73

B.2.6.2.3 Time to death from any cause

All-cause mortality was significantly reduced in patients treated with dapagliflozin
compared with placebo

Dapagliflozin demonstrated a 31% relative risk reduction in all-cause mortality compared with
placebo (HR 0.69; 95% Cl: 0.53, 0.88; p=0.004).7% °* There were 101 (4.7%) deaths in the
dapagliflozin group and 146 (6.8%) deaths in the placebo group. Reductions in both CV and non-
CV deaths contributed to this reduction in all-cause mortality, as shown in Table 16. %
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The Kaplan-Meier treatment curves for all-cause mortality separated early, and continued to

separate across the study, indicating that patients treated with dapagliflozin gained an early and
sustained treatment benefit (Figure 10).73

Table 16: Causes of death across dapagliflozin and placebo groups

Dapagliflozin Placebo Total
Cause of death n (%) (N=2,152) (N=2,152) (N=4304)
All deaths 101 (4.7) 146 (6.8) 247 (5.7)
CV death 41 (1.9) 50 (2.3) 91(2.1)
Non-CV death 36 (1.7) 66 (3.1) 102 (2.4)
Undetermined cause of
death 24 (1.1) 30 (1.4) 54 (1.3)

Footnotes: Undetermined cause of death refers to a death not attributable to a CV or non-CV cause due to the
lack of information or insufficient supporting information to assign the cause of death. Please note that deaths
adjudicated as “cause underdetermined” were included as CV deaths in the analysis of the primary endpoint, but
are presented separately here.

Abbreviations: CV: cardiovascular; SIRS: systemic inflammatory response syndrome.

Source: Heerspink et al. 2021.%°

Figure 10: Kaplan-Meier plot of death of any cause (FAS)
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Abbreviations: CI: confidence interval; FAS: Full Analysis Set; HR: hazard ratio.

Source: Heerspink et al. 2020b.73
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B.2.6.3 Exploratory analyses

B.2.6.3.1 Change in eGFR slope

The rate of declining renal function over time was reduced in patients treated with
dapagliflozin compared with placebo

As is consistently observed in trials of SGLT2 inhibitors, there was an initial drop in eGFR in
patients receiving dapagliflozin (Figure 11) followed by a stabilisation.”? 73 100-102 Qyerall, the rate
of decline in renal function was reduced in the dapagliflozin group compared with placebo. This
initial drop in eGFR is physiological and results from reduction in blood pressure within the
afferent arteriole of the glomerulus induced by SGLT2 inhibition. In the long term, this helps to
protect the glomerulus from damage caused by the high intra-glomerular pressure observed in
many patients with CKD.%3

The slope in eGFR (baseline to 30 months, LS mean + SE) was -2.86 + 0.11 and -3.79 + 0.11
ml/min/1.73 m? per year in the dapagliflozin and placebo groups, respectively, resulting in a
difference of 0.93 ml/min/1.73 m2 per year (95% CI: 0.61,1.25; |l between dapaglifiozin
and placebo.”® % This demonstrates that treatment with dapagliflozin reduced the speed of
declining renal function (corresponding to CKD progression) over time, compared with placebo.

Figure 11: Change from baseline in eGFR over time
oe
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Placebo 2,152 2,029 1,981 1,866 1,785 1,753 1,672 1,443 935 447
Dapagliflozin 2,152 2,031 2,001 1,896 1,832 1,785 1,705 1,482 978 496

Abbreviations: GFR: glomerular filtration rate.
Source: Heerspink et al. 2020b.73

B.2.6.3.2 Proportion of early-stage patients (eGFR >40 ml/min/1.73m? at
baseline) reaching stage 4 CKD

The proportion of early-stage patients progressing to stage 4 CKD was reduced in
patients treated with dapagliflozin compared with placebo
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In the dapagliflozin treatment group [JJlfof patients with early-stage CKD at baseline (eGFR
>40 ml/min/1.73 m2) reached stage 4 CKD (eGFR <30 ml/min/1.73 m2), compared with | Jllof

patients in the placebo group (Figure 12; NN 1

Figure 12: Proportion of early-stage CKD patients in the dapagliflozin and placebo groups
progressing to CKD stage 4

Abbreviations: Cl: confidence interval; CKD: chronic kidney disease; OR: odds ratio; SoC: standard of care.
Source: AstraZeneca Data on File 2020: DAPA-CKD Clinical Study Report.®*

B.2.6.3.3 Time to first event of the composite endpoint of chronic dialysis,
renal transplant and renal death

Dapagliflozin demonstrated a reduction in the risk of chronic dialysis, renal transplant and
renal death compared with placebo

Dapagliflozin demonstrated a risk reduction of- in the risk of chronic dialysis, renal transplant

and renal death versus placebo (| GGG 1hcrc were

and [ patients with any event of this composite endpoint in the dapagliflozin
and placebo groups, respectively. %

B.2.6.3.4 Health-related quality of life assessment

[(e] |

©
=

Patients with CKD are generally asymptomatic until they reach an advanced stage of disease.®>
104
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B.2.6.3.5 Doubling of serum creatinine (AKI)

The effect of dapagliflozin on AKI was evaluated as the doubling of serum creatinine compared
to the most recent laboratory measurement.

e Y crum

creatinine doubling occurred in ] of patients in the dapagliflozin group compared with i of
patients in the placebo group.®*

B.2.6.3.6 Change in uACR from baseline
[
|

Analysis of percentage change from baseline uACR over time demonstrated a
I i UACR for dapagliflozin compared with placebo.%

, a@s shown in Figure 13 below.
Albuminuria is a marker of kidney damage, and elevated albuminuria is strongly associated with
an increased risk of mortality and adverse renal and CV outcomes."” As such, reduction in uUACR
is considered a surrogate outcome for a reduction in renal outcomes;

—7

reducing the risk of adverse disease outcomes in treated patients.

Figure 13: Adjusted mean percentage change in uUACR from baseline (FAS)
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Footnotes: *p<0.0001. The repeated measures model includes terms for randomised treatment group, baseline
measurement, visit and visit by treatment group interaction. Data were log transformed for analysis.
Abbreviations: Cl: confidence interval; Dapa: dapagliflozin; FAS: full analysis set; uUACR: urine albumin
creatinine ratio.

Source: AstraZeneca Data on File 2020: DAPA-CKD Clinical Study Report Figure 12 and Table 14.2.7.5.%4

B.2.7 Subgroup analyses

Pre-specified subgroup analyses of the primary efficacy outcome were performed for the eight
subgroups listed in Section B.2.3.6, including patients with or without comorbid T2DM and across
the range of included eGFR and uACR measurements. Post hoc subgroup analyses were also
conducted to address the requests in the NICE final scope, for patients with comorbid CVD and
for patients without comorbid T2DM and without comorbid CVD.

The effect of dapagliflozin on the primary outcome was consistent across clinically
relevant subgroups

The effect of dapagliflozin on the primary outcome was consistent across all pre-specified
subgroups (Figure 14), demonstrating that dapagliflozin was an effective treatment for CKD
regardless of CKD severity or T2DM.”® Dapagliflozin displayed a positive treatment effect across
all key subgroups, although a difference in treatment effect was observed between systolic BP
subgroups (2130 mmHg versus >130 mmHg; ). with patients with systolic BP of <130
mmHg at baseline experiencing a greater treatment benefit.”®- % However, this p value for
interaction should be interpreted in the context of multiple testing across many different
subgroups, which increases the likelihood of a chance finding. The positive treatment effect of
dapagliflozin was also consistent in post hoc subgroup analyses of patients with or without
comorbid CVD (p value for interaction: [Jl]; Figure 15) and patients without comorbid T2DM and
without comorbid CVD versus those with comorbid CVD or T2DM (p value for interaction: ).
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Figure 14: Forest plot of the composite of 250% eGFR decline, ESKD and renal death or
CV death by subgroups

Characteristics n/N# HR (95% CI)

Composite of 250% eGFR decline, ESKD and Dapa Placebo

renal or CV death N=2,152 N=2,152

Overall e 197/2,152 312/2,152 0.61 (0.51,0.72)

Age

<65 ® 12211,247 191/1,239 0.64 (0.51, 0.80)

=65 —— 75/905 1211913 0.58 (0.43, 0.77)

Sex

Male —— 126/1,443 209/1,436 0.57 (0.46, 0.72)

Female —e— 71709 103/716 0.85 (048, 0.88)

Race

White 110/1,124 174/1,166 0.62 (0.49, 0.79)
_._

Blackor Afiican American o o 7104 14/87 0.33 (0.13, 0.81)

Asian — e | 53740 77718 0.66 (0.46, 0.93)

Other — 271175 47/181 0.54 (0.33, 0.86)

Geographical region

Asia

® 50/692 69/654 0.70 (0.48, 1.00)
Europe ° 57610 89/623 0.60 (0.43, 0.85)
North America E— a—— 35/401 69/412 0.51 (0.34,0.76)
Latin/South America —— 56/449 85463 0.61 (0.43, 0.86)
T2DM at BL=
Yes —— 152/1 455 229/1 451 0.84 (052, 079)
No —_—— 45/697 831701 0.50 (035, 072)

UACR (mg/g) at BL

<1000 —_——— 4411,104 84/1,121 0.54 (0.37,0.77)
=1000 —— 152/1,048 228/1,031 0.62 (0.50, 0.76)

eGFR (mlimin/1.73 m?) at BL®

<30 —e— 59203 87/331 0.73 (0.53, 1.02)

230 —— 138/1,859 22501821 0.58 (0.47,0.71)

<45 * 15211272 2171250 0,63 (0.51,0.78)
_._

245 45/880 95/902 0.49 (0.34, 0.69)

Systolic BP (mmHg) at BL

=130 —— 46/793 96/749 0.44 (0.31, 0.63)
=130 —— 151/1,359 216/1,403 0.68 (056, 0.84)

0.1 1 10

Footnotes: 2Defined as history of T2DM or HbA1c 26.5% at both visit 1 and visit 2. n/N#: number of patients with
event/number of patients in subgroups. ® This analysis does not adjust for baseline eGFR. Event rates are
presented as the number of patients with event per 100 patient-years of follow-up. Hazard ratio, Cl and p value
are calculated from Cox proportional hazards model stratified by randomisation stratification of T2DM status and
uACR, adjusting for baseline eGFR, with factors for treatment group, subgroup, and the interaction between
treatment group and the subgroup variable. Subgroup analyses for T2DM only use uACR as stratification variable
in the model and vice versa. Hazard ratio estimates are not presented for subgroups with less than 15 events in
total, both arms combined.

Abbreviations: Cl: confidence interval; CV: cardiovascular; eGFR: estimated glomerular filtration rate; ESKD:
end stage kidney disease; HbA1c: glycated haemoglobin; N: number of patients; n: number of patients included
in analysis; T2DM: type 2 diabetes mellitus; uUACR: urine albumin creatinine ratio.

Source: AstraZeneca Data on File 2020: DAPA-CKD Clinical Study Report Figure 5.9
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Figure 15: Post hoc subgroup analyses of the primary efficacy outcome for DAPA-CKD

Footnotes: 2CVD was defined as any of the following: coronary heart disease (angina pectoris, myocardial
infarction, coronary artery stenosis, percutaneous coronary intervention, coronary artery bypass surgery);
cerebrovascular disease (ischemic stroke, haemorrhagic stroke, carotid artery stenosis, transient ischemic
attack); peripheral artery disease (peripheral arterial occlusive disease, aneurysm of the abdominal aorta, non-
coronary revascularization, vascular stent); heart failure (heart failure, cardiac resynchronization therapy [CRT]);
valvular heart disease; atrial fibrillation or atrial flutter; ventricular arrhythmia; pulmonary embolism, and cardiac
devices other than CRT (cardiac pacemaker, implantable cardioverter defibrillator [ICD]).

Abbreviations: Cl: confidence interval; CVD: cardiovascular disease; HR: hazard ratio.

Source: AstraZeneca Data on File 2021d: Post-hoc analyses of DAPA-CKD.%

B.2.8 Meta-analysis

DAPA-CKD was designed based on a renal primary endpoint and represents the pivotal trial for
dapagliflozin in this indication. Additional trials (DERIVE, DELIGHT and Kohan 2014) were
identified in the SLR that investigated the efficacy of dapagliflozin in patients with T2DM and
comorbid CKD only, and evaluated only surrogate markers of kidney disease (eGFR or uACR
levels) rather than kidney disease outcomes such as ESKD, dialysis and kidney transplant.8%-°! In
addition, both DERIVE and Kohan 2014 were designed primarily to assess the effect of
dapagliflozin on glycaemic control rather than outcomes of relevance to this appraisal. These
substantial differences in the eligibility criteria and outcomes of these trials compared with DAPA-
CKD do not allow for the conduct of a robust meta-analysis, and therefore no meta-analyses of
dapagliflozin trials have been conducted as part of this appraisal.

B.2.9 Indirect and mixed treatment comparisons

Canagliflozin is not considered a relevant comparator for this appraisal, as is reflected in the
NICE final scope. However, as described in Section B.3.8.3, a comparison versus canagliflozin
has been conducted as a scenario analysis in the subgroup of patients with comorbid T2DM (as
canagliflozin is only licenced in patients with comorbid T2DM). As such, an indirect treatment
comparison of dapagliflozin versus canagliflozin has been conducted to inform this scenario
analysis.

e
0000000000009
N - u! deetails of the methodology

and results of the indirect treatment comparison are presented in Appendix D.
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B.2.10 Adverse reactions

Summary of safety of dapagliflozin

e The safety profile of dapagliflozin has been previously well reported in other indications. In
DAPA-CKD, data were collected on all SAEs and AEs of special interest

o Dapagliflozin was generally well tolerated in patients with CKD, consistent with the known
safety profile

e SAEs, including events with outcome of death, were less frequent with dapagliflozin
(29.5%) compared with placebo (33.9%)

e SAEs occurring in 20.5% of patients were less frequent with dapagliflozin (27.6%)
compared with placebo (34.1%)

e Rates of AEs of special interest (amputation, diabetic ketoacidosis, fracture, renal events,
major hypoglycaemia and volume depletion) and AEs leading to discontinuation were
generally low and balanced between treatment arms

Extensive safety data already exist for dapagliflozin in other indications, and the safety profile of
dapagliflozin has been previously well reported.! A summary of common and uncommon adverse
drug reactions which have been experienced in these indications is therefore provided in Section
B.2.10.3 based on the Summary of Product Characteristics for dapagliflozin.’
In DAPA-CKD, the AEs recorded were those that qualified as:"3 %4
e SAEs
e AE as a reason for permanent discontinuation from investigational product (IP)
e AE as a reason for IP interruption or dose reduction
e AEs of special interest
o Symptoms of volume depletion
o Renal events
o Major hypoglycaemic events
o Fractures
o Potential DKAs
o AEs leading to amputation
o AEs leading to a risk for lower limb amputations (“preceding events”)
o AE leading to a potential endpoint

Summaries of AEs, safety laboratory data and vital signs in the DAPA-CKD trial are primarily
based on the on-treatment period, which includes AEs with an onset date on or after date of first
dose and up to and including 30 days following last dose of study drug. Additional presentations
include all events with onset on or after first dose of study drug regardless of whether patients
were on study treatment or not at the time of the event (the on- and off- treatment period).%*
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The median duration of exposure during this study was [JJJff months (range: JJJlf months) in
the dapagliflozin group and [Jflf months (range: il months) in the placebo group.®* In total,
there were [l patient-years of exposure to dapagliflozin in the study.%

Dapagliflozin was generally well-tolerated by patients with CKD, consistent with the known safety
profile.”® An overview of AEs observed in the DAPA-CKD trial is presented in Table 17. The
numbers of patients with an AE with an outcome of death and of patients with SAEs were lower
in the dapagliflozin treatment group than in the placebo group.

OO
I \Es of special

interest (diabetic ketoacidosis, major hypoglycaemic events, renal events, and amputations)
were balanced between the treatment arms. Diabetic ketoacidosis, major hypoglycaemic events,
renal events and amputation were all reported by fewer patients in the dapagliflozin group than
the placebo group. Events of fracture and symptoms of volume depletion were reported by more
patients in the dapagliflozin group than the placebo group.

Table 17: Number of patients with AEs in any category

AE category, n (%)? Dapagliflozin Placebo
(N=2,149) (N=2,149)

Any AE with outcome of death
(on- treatment)

Any SAE, including events with
outcome of death (on-
treatment)

I I
Any AE with outcome of death
(on- and off- treatment) I [
| I

Any SAE, including events with
outcome of death (on- and off- 633 (29.5) 729 (33.9)
treatment)

Any AE leading to

discontinuation of dapagliflozin 118 (5.9) 123(5.7)

Any AE leading to dose
interruption

reduction

I L
Any AE Ieading to dose _ _
I L

Any AE possibly related to
dapagliflozin

AEs of special interest (on- and off- treatment)

Definite or probable

diabetic ketoacidosis® 0 2(<01)
gﬂvﬂﬁzchypog'ycaemic 14(0.7) 28 (1.3)
Volume depletion 127 (5.9) 90 (4.2)
Fracture 85 (4.0) 69 (3.2)
Renal-related AE¢ 155 (7.2) 188 (8.7)
Amputation® 35 (1.6) 39 (1.8)
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Footnotes: The on-treatment period includes events with onset on or after first dose of randomised study drug
and on or before 30 days after the last dose. Additional presentations include all events with onset on or after first
dose of study drug, regardless of whether patients were on study treatment at the time of the event (on- and off-
treatment period). Safety analyses included all the participants who had undergone randomisation and received
at least one dose of dapagliflozin or placebo. 2Patients with multiple events in the same category are counted
only once in that category. Patients with events in more than one category are counted once in each of those
categories. PEvents adjudicated as definite or probable diabetic ketoacidosis. °AE with the following criteria
confirmed by the investigator: i) Symptoms of severe impairment in consciousness or behaviour ii) need of
external assistance iii) intervention to treat hypoglycaemia iv) prompt recovery of acute symptoms following the
intervention. 9Based on predefined list of preferred terms. ®Surgical or spontaneous/non-surgical amputation,
excluding amputation due to trauma. Refer to Table 19 for AEs of special interest for on- treatment patients.
Abbreviations: AE: adverse event; SAE: serious AE.

Sources: AstraZeneca Data on File 2020: DAPA-CKD Clinical Study Report Table 17 % and Heerspink et al.
2020b.73

B.2.10.1 Serious AEs

During the on-treatment period, a total of ||| il patients in the dapagliflozin group and
I paticnts in the placebo group reported SAEs.®* This was similar when the on- and
off-treatment periods were both considered (dapagliflozin: n=633 [29.5%], placebo: n=729
[33.9%]).7°

The three most commonly reported SAEs for both treatment groups were

and
94 An

overview of SAEs is shown in Table 18.

Table 18: Number of patients with SAEs (occurring in 20.5% in either treatment group) by
preferred term (on treatment)

Dapagliflozin Placebo

0/ \a
AE category, n (%) (N=2,149)

T
N
=Y
-3
©

Patients with any SAE

Acute kidney injury

Pneumonia

Cardiac failure

Acute myocardial infarction

End stage renal disease

Ischaemic stroke

Urinary tract infection

Chronic kidney disease

Cellulitis

Angina unstable

Renal impairment

Transient ischaemic attack

Cardiac failure congestive

Cerebrovascular accident

Myocardial infarction
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Dapagliflozin Placebo

0/ \a
AE category, n (%) (N=2,149)

T
N
=N
f-N
(=)
~

Osteomyelitis

Prostate cancer

Hypoglycaemia

Sepsis

Atrial fibrillation

Death

Hyperkalaemia

Hyperglycaemia

Footnotes: @Number (%) of patients with SAEs, sorted by descending frequency of preferred term in the
dapagliflozin group. Patients with multiple events in the same preferred term are counted only once in that
preferred term. Patients with events in more than one preferred term are counted once in each of those preferred
terms. This table includes SAEs with an onset date on or after date of first dose and up to and including 30 days
following last dose of study drug, with a frequency 20.5% in either treatment group. Percentages are based on
the total numbers of patients in the treatment group (N). Refer to Section B.2.10.2 for AEs of special interest
(amputation, diabetic ketoacidosis, fracture, renal-related AEs, major hypoglycaemia and volume depletion).
Abbreviations: SAE: serious adverse event.

Source: AstraZeneca Data on File 2020: DAPA-CKD Clinical Study Report Table 28.%

B.2.10.2 AEs of special interest

Pre-specified AEs of special interest included amputation, diabetic ketoacidosis, fracture, renal
events, major hypoglycaemia and volume depletion.”® Diabetic ketoacidosis, major
hypoglycaemic events, renal events and amputation were all reported by fewer patients in the
dapagliflozin group than the placebo group, with no patients in the dapagliflozin group reporting
diabetic ketoacidosis.”® Conversely, events of fracture and symptoms of volume depletion were
reported by more patients in the dapagliflozin group than the placebo group.”® An overview of the
reported AEs of special interest for the on- and off- treatment period is presented above in Table
17 and an overview of on- treatment data are presented below in Table 19.

Table 19: AEs of special interest (on- treatment)

Number (%) of patients?

AE Dapagliflozin 10 mg Placebo
(N=2,149) (N=2,149)

Amputation®

Definite or probable diabetic
ketoacidosis®

Fractured

Renal-related AE¢

Major hypoglycaemic event®

Volume depletion?

Company evidence submission template for dapagliflozin for treating chronic kidney disease [ID
3866]
© AstraZeneca (2021). All rights reserved Page 63 of 140



Footnotes: The on-treatment period includes events with onset on or after the first dose of randomised study
drug and on or before 30 days after the last dose. 2 Patients with multiple events in the same category are
counted only once in that category. Patients with events in more than one category are counted once in each of
those categories. °Shown are cases of surgical amputation or spontaneous or nonsurgical amputation, excluding
amputation due to trauma. °Events adjudicated as definite or probable diabetic ketoacidosis. “Based on
predefined list of preferred terms. ¢AE with the following criteria confirmed by the investigator: i) Symptoms of
severe impairment in consciousness or behaviour ii) need of external assistance iii) intervention to treat
hypoglycaemia iv) prompt recovery of acute symptoms following the intervention. ®Surgical or spontaneous/non-
surgical amputation, excluding amputation due to trauma. Refer to Table 17 for AEs of special interest for on- and
off- treatment patients.

Abbreviations: AE: adverse event.

Source: AstraZeneca Data on File 2020: DAPA-CKD Clinical Study Report Table 14.3.2.1.94

B.2.10.3 Adverse drug reactions reported in the Summary of Product
Characteristics

A summary of common and uncommon adverse drug reactions which have been identified in the
placebo-controlled clinical studies and post-marketing surveillance of dapagliflozin is provided in
Table 20, based on the Summary of Product Characteristics for dapagliflozin.
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Table 20: Adverse drug reactions reported in the Summary of Product Characteristics for
dapagliflozin in TIDM and T2DM

System organ Very common Common Uncommon Rare Very rare
class
Vulvovaginitis, Necrotising
balanitis and fasciitis of
Infections and related genital Fungal the
infestations i infections infection ) perineum
Urinary tract (Fournier's
infection gangrene)
Metabolism and keltjc;:gsjtcl)csis Volume keltjc;zgsit:)c;is
nutrition Hypoglycaemia? . depletion -
. (when used in , (when used
disorders T1DM) Thirst in T2DM)
Nervous
system - Dizziness - - -
disorders
Gastrointestinal Constipation
disorders i i Dry mouth i i
Skin and
s_ubcutaneous - Rash - - Angioedema
tissue
disorders
Musculoskeleta
I and
connective - Back pain - - -
tissue
disorders
Renal and -
. Dysuria .
urinary - Polyuria Nocturia - -
disorders
Reproductive Vulvovaginal
system and i i pruritus ) )
breast Pruritus
disorders genital
Haematocrit Blood
increased creatinine
Creatinine increased
renal during initial
Investigations - clearance treatment - -
decreased Blood urea
during initial increased
treatment Weight
Dyslipidaemia | decreased

Footnotes: @When used with sulfonylurea or insulin. Frequency categories are defined according to the following
convention: very common (=1/10); common (=1/100 to <1/10); uncommon (=1/1,000 to <1/100); rare (= 1/10,000

to <1/1,000); very rare (<1/10,000), and not known (cannot be estimated from the available data).
Abbreviations: T1DM, type 1 diabetes mellitus; T2DM, type 2 diabetes mellitus.

Source: Dapagliflozin Summary of Product Characteristics.’

B.2.11 Ongoing studies

Other than DAPA-CKD, there are no ongoing studies relevant to this appraisal.
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B.2.12 Innovation

CKD is associated with a significant clinical and economic burden

CKD affects approximately 1.9 million adults in England.*? Premature mortality due to CKD is
responsible for 40-45,000 premature deaths in the UK every year.*” Patients with CKD also have
a significantly increased risk of CV events compared to the general population even in early-
stage CKD, with an even greater risk in the later stages of disease.'” 3"

Current SOC is inadequate for many patients with CKD, and is associated with clinically
relevant AEs which may limit upward dose titration

No treatments are currently able to reverse CKD. Current SOC includes a combination of
treatment strategies individually adapted to a patient’s specific characteristics (Section B.1.3.3).
Despite the investigation of many novel treatments for CKD over the past two decades, ACE
inhibitors and ARBs remain the only treatments to demonstrate efficacy in slowing the
progression of CKD to ESKD in a clinical trial, with no clinical development in this area until the
development of SGLT2 inhibitors.?> NICE guidelines for the management of CKD recommend
ACE inhibitors or ARBs to slow disease progression for patients in higher uUACR categories (i.e.
>3 mg/mol in patients with comorbid T2DM, >30 mg/mol in patients with comorbid HTN and
>70mg/mol in patients without comorbid T2DM or HTN). However, there is currently a lack of
disease-modifying treatments for patients in lower UACR categories and no specific
pharmacotherapy recommendations are made to minimise disease progression in these patients.

Moreover, as discussed in Section B.1, a proportion of patients with CKD may be unable to
tolerate ACE inhibitor or ARB therapy due to the associated risk of hyperkalaemia, hypotension
and angioedema, which may necessitate discontinuation or reduced doses of ACE inhibitor/ARB
therapy.8? Patients with CKD in UK clinical practice therefore often receive lower doses of ACE
inhibitors and ARBs than those used in clinical trials, and these suboptimal doses of ACE
inhibitors or ARBs are associated with increased CV events and mortality compared with higher
doses.57: 105

In addition, a substantial residual risk of CKD progression remains despite treatment with ACE
inhibitors and ARBs: 161/2,152 (7.5%) and 165/2,199 (7.5%) of patients with CKD enrolled in the
DAPA-CKD and CREDENCE RCTs respectively progressed to ESKD over a median follow up of
2.4 years and 2.62 years despite background therapy with ACE inhibitors or ARBs for the
majority of patients.”> 73 There is also a paucity of evidence for the effectiveness of ACE
inhibitors and ARBs in patients with CKD without comorbid T2DM or CKD patients with
normo/microalbuminuria, as the majority of relevant trials have been conducted in patients with
diabetic kidney disease and macroalbuminuria only.”5-79

Dapagliflozin is available as a single-dose, once-daily treatment and does not require dose
titration, making it easy to initiate and for patients to adhere to, and is not associated with the
hypotension and hyperkalaemia AEs which can limit use of current SOC.'

Dapagliflozin offers a substantial treatment benefit above current SOC

Dapagliflozin is an innovative treatment for patients with CKD with or without comorbid T2DM
and offers substantial clinical benefit over and above current SOC; an early and sustained
treatment benefit compared to current SOC was observed in the pivotal DAPA-CKD trial in both
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the primary composite outcome of sustained decline in eGFR =250%, ESKD or death from renal
or CV causes and a key secondary endpoint of all-cause mortality.”® Dapagliflozin is the only
treatment for CKD that has demonstrated a significant reduction in all-cause mortality in a renal
outcomes ftrial in patients with CKD with and without comorbid T2DM, and the DAPA-CKD trial
was stopped early due to evidence of overwhelming efficacy.” In light of this evidence,
dapagliflozin

I - vill be the first SGLT2 inhibitor licensed to treat patients with CKD with
or without comorbid T2DM. In addition, optimal management of CKD and reducing CV events
aligns with the prevention focussed NHS Long Term Plan; CKD is included in the CVDPREVENT
national primary care audit which aims to collate data on diagnosis and management of high-risk
conditions that cause stroke, heart attack and dementia in order to identify areas for
improvement.87. 106

B.2.13 Interpretation of clinical effectiveness and safety evidence

B.2.13.1 Principal findings from the clinical evidence highlighting the clinical

benefits and harms of the technology

DAPA-CKD is the first SGLT2 inhibitor renal outcomes trial to demonstrate renal
efficacy in CKD patients with or without comorbid T2DM

Dapagliflozin is the first SGLT2 inhibitor to be rigorously studied in patients with CKD receiving
the maximum tolerated dose of SOC with and without comorbid T2DM.”3 As discussed above in
Section B.2.12, current SOC for patients with CKD is inadequate; despite treatment with SOC,
many patients progress to ESKD and experience CV events, as well as premature mortality, and
there is a paucity of evidence for existing and novel treatments in patients with CKD but without
comorbid T2DM.?” The substantial treatment benefit of dapagliflozin over and above current SOC
in the randomised, double-blind DAPA-CKD RCT (n=4,304) demonstrates that dapagliflozin
presents a crucial opportunity to significantly improve outcomes for patients with CKD with and
without comorbid T2DM.”®

Dapagliflozin significantly reduced progression of CKD to ESKD and renal/CV death
compared with placebo, with a substantial margin of benefit (39% relative risk reduction)

In DAPA-CKD, the risk of the primary composite endpoint of sustained decline in eGFR =50%,
ESKD or death from renal or CV causes was significantly reduced in patients receiving
dapagliflozin compared with those receiving placebo (HR: 0.61; 95% CI: 0.51, 0.72; p<0.001).73
Moreover, the event rates for each component of the primary endpoint favoured dapagliflozin.
Importantly, the risk of the ESKD component (eGFR <15 ml/min/1.73m?, chronic dialysis or
kidney transplantation) was significantly reduced by treatment with dapagliflozin (HR: 0.64; 95%

cl:0.50, 0.82; IEIEGEIN).":

The chronic dialysis component of the ESKD component was also significantly reduced in the
dapagliflozin group (HR: 0.66; 95% CI: 0.48, 0.90; | l). 3 ¢ The substantial treatment
effect observed with dapagliflozin offers patients the opportunity to reduce CKD progression and
delay the onset of ESKD;
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Y " Furthermore, by reducing the

relative risk of dialysis by 34%, dapagliflozin may alleviate the burden of dialysis on patients and
healthcare facilities.”

The significant reduction in the secondary endpoint of all-cause mortality for dapagliflozin
compared with placebo (HR 0.69; 95% CI: 0.53, 0.88; p=0.004) is a highly relevant treatment
benefit to patients with CKD, who have a high mortality rate despite treatment with current
SOC." Dapagliflozin also represents the first novel therapeutic option to date to demonstrate a
reduction in all-cause mortality in a renal outcomes trial in patients with CKD.

The positive renal treatment effect of dapagliflozin compared with placebo was also
evident in the significant reduction of secondary renal endpoints, including a 44% relative
risk reduction in the kidney-composite secondary endpoint

Dapagliflozin was superior to placebo for all secondary endpoints in DAPA-CKD, including a
renal-specific composite of sustained decline in eGFR =50%, ESKD and renal death (HR 0.56;
95% Cl: 0.45, 0.68; p<0.001).” In addition, ] of patients with early-stage CKD at baseline
(eGFR >40 ml/min/1.73 m?) reached stage 4 CKD (eGFR <30 ml/min/1.73 m?) in the
dapagliflozin arm compared with [l of patients in the placebo arm

() Fin-lly, dapaglifiozin demonstrated a significant

reduction in the risk of chronic dialysis, renal transplant and renal death versus placebo
() > This substantial and highly clinically relevant
impact on progression of CKD emphasises the need for early treatment in patients with CKD in
order to minimise progression to later stages of disease, which are associated with increased risk
of adverse renal and CV outcomes, poorer HRQoL and increased costs, compared with earlier
stages. 17 18.58

Consistent with other phase Ill RCTs of dapagliflozin, a significant reduction in the risk of
hospitalisation for HF or CV death was observed for dapagliflozin compared with placebo
in DAPA-CKD

An important treatment goal in CKD is effective management of CV risk to reduce the incidence
of CV events. In the DAPA-CKD trial, dapagliflozin was associated with a significant 29%
reduction in the relative risk of hospitalisation for HF or CV death (HR 0.71; 95% CI: 0.55, 0.92;
p=0.009), and this positive treatment effect is consistent with the results of the DAPA-HF and
DECLARE-TIMI 58 study (discussed in more detail in Section B.2.13.2).73 8492 Dapagliflozin
therefore enables HCPs treating patients with CKD to manage CV risk effectively.

The efficacy of dapagliflozin was consistent across pre-specified and post hoc
subgroups, including patients with and without comorbid T2DM or comorbid CVD

The efficacy of dapagliflozin was consistent across clinically relevant pre-specified and post hoc
subgroups, including patients with comorbid T2DM, patients with comorbid CVD and patients
without comorbid T2DM and without comorbid CVD.”® % The treatment benefit of dapagliflozin
was also observed across the range of included eGFR and uACR measurements, demonstrating
the effectiveness of dapagliflozin for CKD regardless of CKD severity.”?

Dapagliflozin was generally well tolerated, consistent with its known safety profile

Dapagliflozin showed a favourable tolerability profile compared with placebo; SAEs were
numerically less frequent with dapagliflozin (29.5%) than with placebo (33.9%) and there was no
difference in AEs leading to discontinuation between dapagliflozin (5.5%) and placebo (5.7%).
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Rates of AEs of special interest (amputation, diabetic ketoacidosis, fracture, renal events, major
hypoglycaemia and volume depletion) were generally low and were balanced between treatment
groups.”®

Dapagliflozin is a vital new treatment option for patients with CKD, with the potential to
significantly reduce the burden of CKD on patients and the healthcare system

Overall, the results of the DAPA-CKD study demonstrate that dapagliflozin is an effective and
well tolerated treatment across a wide range of patients, including those with and without
comorbid T2DM and comorbid CVD. By delaying CKD progression, reducing the risk of chronic
dialysis and hospitalisation for HF and reducing all-cause mortality compared with current SOC,
dapagliflozin can reduce the burden of CKD to the NHS and improve outcomes for patients with
CKD. The impact of dapagliflozin on delaying dialysis is likely to have a particularly significant
effect on the healthcare system, as dialysis is associated with a substantial cost burden (Section
B.1.3.2). The treatment benefit of dapagliflozin was evident shortly after treatment initiation and
continued with prolonged treatment, as demonstrated by the early separation of the KM curves
for the primary and secondary endpoints. This supports the initiation of dapagliflozin in primary
care, which avoids patients missing out on this early treatment benefit as a result of delays to
treatment caused by waiting for an appointment with a specialist.

Given that the most appropriate care setting for the majority of patients with CKD is primary care
(I of patients with stage 3—5 CKD are treated in primary care, as discussed in Section
B.1.3.388), treatment with dapagliflozin is highly appropriate in the primary care setting. Initiation
in primary care would allow patients to gain the maximum possible treatment benefit to prevent
deterioration and prolong time to costly dialysis.

B.2.13.2 Supporting data outside of the DAPA-CKD trial

The efficacy of dapagliflozin in the broader population of patients with CKD, regardless of
uACR and eGFR category, is supported by DECLARE-TIMI 58 and DAPA-HF

The DAPA-CKD trial enrolled patients with an eGFR of 25-75 ml/min/1.73 m? and a uACR of
200-5,000 mg/g (22.6-565 mg/mmol),”®

N The extensive clinical trial

program for dapagliflozin in T2DM and HFrEF covers patients with a range of renal functions and
provides data supporting the efficacy of dapagliflozin in patients who were not eligible for
inclusion in DAPA-CKD with respect to uUACR and eGFR. Overall, these data demonstrate that
dapagliflozin is effective at reducing progression of CKD and the risk of CV events in patients
with a broad range of eGFR and uACR measurements.

The phase Ill DECLARE-TIMI 58 RCT (n=17,160) enrolled patients with T2DM who had or were
at risk for atherosclerotic CVD.84 11 The phase Ill DAPA-HF RCT (n=4,744) enrolled patients
with heart failure with reduced ejection fraction (HFrEF), regardless of the presence or absence
of comorbid T2DM.%2 %0 Both trials enrolled a proportion of patients with comorbid CKD, and are
therefore of relevance to this appraisal.

The majority of the DECLARE-TIMI 58 patient population had preserved renal function, but 1,265
patients (7%) had an eGFR of <60 ml/min/1.73m? at randomisation (CKD stage 3a-b; patients
discontinued treatment with dapagliflozin if creatinine clearance fell below 30 ml/min/1.73m?).84
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01 The DAPA-HF trial enrolled patients with a broad range of eGFR categories, with 41% of
patients having an eGFR of <60 ml/min/1.73m? (CKD stage 3a and above).% 100

Both trials enrolled patients with a range of albuminuria categories: in DECLARE-TIMI 58 the
majority of patients had normoalbuminuria (n=11,644 [69.1%]), but a substantial number of
patients had microalbuminuria (n=4,030 [23.9%]) or macroalbuminuria (n=1,169 [6.9%]).""
UACR was not measured during the DAPA-HF trial, but given the lack of UACR restriction it is
likely that the patients enrolled had a wide range of UACR categories.

Figure 16 below depicts the breadth of the patient population covered by these studies in terms
of eGFR and UACR ranges and highlights the evidence available for dapagliflozin in the broader
CKD population, [ INEEEG . . rther details of
specific supporting analyses from these trials are provided in the sections below, and further
information on the enrolled patient populations, methodology and overall results of the
DECLARE-TIMI 58 and DAPA-HF trials are presented in Appendix L.

Figure 16: Supporting data for the efficacy and safety of dapagliflozin within the full
anticipated marketing authorisation

Persistent albuminuria categories
Description and range
A1l A2 A3
Prognosis of CKD by GFR
and Albuminuria Categories: Normal to Moderately Severely
KDIGO 2012 ey increased increased
<30 mg/g 30-300 mg/g >300 mg/g
<3 mg/mmol 3-30mg/mmol | =30 mg/mmol
DECLARE-TIMI 58
(T2DM, +CKD, +HF)

& G1 | Normal or high 290

E DAPA-HF (HFIEF,
~

= °g” G2 | Mildly decreased 60-89 +T2DM, +CKD)
ES

EvT Mildly to moderately

LE" S | ® | decreased 45.50

- c

n o Moderately to

= o — severely decreased S

) E DAPA-CKD (CKD,
% 8 G4 Severely decreased 15-29 xT2DM, £HF)

o

o

é G5 Kidney failure <15

Footnote: Bold indicates primary trial population.

Abbreviations: CKD: chronic kidney disease; GFR: glomerular filtration rate; HFrEF: heart failure with reduced
ejection fraction; T2DM: type 2 diabetes mellitus.

Sources: KDIGO 2012a;'® Heerspink et al. 2020b;”® McMurray et al. 2019;%? Wiviott et al. 2018.84

The treatment effect observed in DAPA-CKD versus placebo is likely to be generalisable
to patients in lower uACR categories

Analyses from both DECLARE-TIMI 58 and DAPA-HF (which would have enrolled patients with a
wide range of UACR categories) suggest that the treatment effect observed in DAPA-CKD
extends to patients in lower uUACR categories than patients enrolled in DAPA-CKD (i.e. with a
UACR <200 mg/g [22.6 mg/mmol]: patients with less kidney damage), as summarised in Figure
17.
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Firstly, the treatment effect of dapagliflozin observed in the DECLARE-TIMI 58 trial on the co-
primary endpoint of hospitalisation for HF or CV death, and the renal endpoint without CV death
(eGFR 240%, ESKD, or death from renal causes) was consistent between patients with a uACR
<200 mg/g (<22.6 mg/mmol) or 2200 mg/g (=22.6 mg/mmol) (Figure 17). Although the p-value for
interaction fell below 0.05 for the cardiorenal endpoint of 240% eGFR decline, ESKD, renal death
or CV death endpoint, this is likely to be a chance finding as these analyses have not been
adjusted for multiple testing. Regardless of the p value for interaction, a clear treatment benefit
was observed for both uUACR subgroups, with 95% Cls below one.

Figure 17: Relevant subgroup analyses from the DECLARE-TIMI 58 study

Footnotes: Co-primary endpoint: hospitalisation for HF or CV death. Renal endpoint: 240% sustained eGFR
decline, ESKD, renal death. Cardiorenal endpoint: 240% sustained eGFR decline, renal death, ESKD, CV death.
Abbreviations: Cl: confidence interval; CV: cardiovascular; ESKD: end-stage kidney disease; eGFR: estimated
glomerular filtration rate; HF: heart failure; HR: hazard ratio; uACR: urine albumin creatinine ratio.

Sources: AstraZeneca Data on File 2021e: Post-hoc subgroup analyses of DECLARE-TIMI 58."%8

Although the DECLARE-TIMI 58 trial enrolled only patients with T2DM, the results of these
subgroup analyses are likely to also apply to patients with CKD without comorbid T2DM; the
clinical characteristics of CKD are similar irrespective of the presence of T2DM due to common
pathological processes in the kidneys. In addition, dapagliflozin is anticipated to improve renal
outcomes via mechanisms independent of blood glucose lowering and also confers benefits to
the entire cardiorenal system in the form of reduction of body weight and BP, both in patients
with CKD and comorbid T2DM and patients without diabetes.* ®> Subgroup analyses of the
DAPA-HF trial also support the consistency of the dapagliflozin treatment effect across patients
with and without T2DM: dapagliflozin significantly reduced the risk of the primary outcome of
worsening HF or CV death independently of diabetes status.'%®

Overall, dapagliflozin was associated with significant reductions in the primary endpoint of
worsening HF or CV death (HR: 0.74; 95% ClI: 0.65, 0.85; p<0.001) in the DAPA-HF trial, which
enrolled patients across a wide range of UACR categories.?? Overall, the consistent treatment
effect of dapagliflozin observed in the subset of patients with lower severity of kidney damage
than those enrolled in DAPA-CKD (measured as uACR) indicate that dapagliflozin would be
beneficial to these patients in lower uACR categories.

The evidence shows that the treatment benefit of dapagliflozin versus placebo is also
generalisable to patients with higher eGFR levels
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Analyses from both DECLARE-TIMI 58 and DAPA-HF provide evidence that the treatment effect
observed in DAPA-CKD extends to patients within higher e GFR categories (i.e. patients with
better kidney function) than patients enrolled in DAPA-CKD, as summarised in Figure 18.

In DECLARE-TIMI 58, the treatment benefit of dapagliflozin on the co-primary endpoint of
hospitalisation for HF or CV death was consistent across eGFR categories (=90 ml/min/1.73 m?,
260 to <90 ml/min/1.73 m? or <60 ml/min/1.73 m?; p value for interaction=0.37; Figure 18).8 The
positive treatment effect of dapagliflozin on the renal-specific composite endpoint of a sustained
decline in eGFR 240%, ESKD, or death from renal causes was also consistent across eGFR
categories (p value for interaction=0.87), as was the reduction in the cardiorenal composite
endpoint of a sustained decline in eGFR 240%, ESKD, or death from renal or CV causes (p
value for interaction=0.97).'%" These results demonstrate that the treatment benefit of
dapagliflozin on renal and CV events extends to patients in higher eGFR categories than those
enrolled in DAPA-CKD.

Figure 18: Relevant subgroup analyses from the DECLARE-TIMI 58 study

Patient subgroup Dapagliflozin Placebo HR p-value
niN n/N (95% CI) (interaction)
Co-primary endpoint
eGFR = 90 ml/min/1.73m? 163/4137 163/4025 — 0.96 (0.77-1.19)
eGFR 260 to <90 ml/min/1.73m? 199/3838 252/3894 — 0.79 (0.66-0.95) 0.37
eGFR < 60 ml/min/1.73m? 55/606 81/659 — 0.78 (0.55-1.09)
Overall 417/8581 496/8578 — 0.84 (0.74-0.96)
Renal endpoint
eGFR = 90 ml/min/1.73m? 41/4137 79/4025 e — 0.50 (0.34-0.73)
eGFR 260 to <90 ml/min/1.73m? 65/3838 121/3894 —_— 0.54 (0.40-0.73) 0.87
eGFR < 60 ml/min/1.73m? 21/606 38/659 —_— 0.60 (0.35-1.02)
Overall 127/8581 238/8578 —— 0.53 (0.43-0.66)
Cardiorenal endpoint
eGFR = 90 ml/min/1.73m? 135/4137 164/4025 —a— 0.79 (0.63-0.99)
eGFR =60 to <90 ml/min/1.73m? 182/3838 240/3894 —— 0.76 (0.63-0.93) 0.97
eGFR < 60 ml/min/1.73m? 53/606 76/659 —_— 0.77 (0.54-1.09)
Overall 370/8581 480/8578 —— 0.77 (0.68-0.89)
I T T 1
0.25 0.50 1.0 2.0

Footnotes: Co-primary endpoint: hospitalisation for HF or CV death. Renal endpoint: 240% sustained eGFR
decline, ESKD, renal death. Cardiorenal endpoint: 240% sustained eGFR decline, renal death, ESKD, CV death.
Abbreviations: Cl: confidence interval; CV: cardiovascular; ESKD: end-stage kidney disease; eGFR: estimated
glomerular filtration rate; HF: heart failure; HR: hazard ratio.

Sources: Mosenzon et al. 2019;°" Wiviott et al. 2018.84

Subgroup analyses of the DAPA-HF trial also demonstrate the consistency of the treatment
effect of dapagliflozin across eGFR categories (p value for interaction=|Jjj). The significant
reduction in the secondary endpoint of hospitalisation for HF or CV death observed in the overall
population was consistent across eGFR categories, with point estimates indicating treatment
benefit in all subgroups (Figure 19). This provides further evidence of the positive CV treatment
effect of dapagliflozin across a wide range of eGFR levels.
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Figure 19: Subgroup analyses by eGFR classification from the DAPA-HF study

Footnotes: Primary endpoint: hospitalisation for HF, urgent HF visit or CV death.

Abbreviations: Cl: confidence interval; CV: cardiovascular; eGFR: estimated glomerular filtration rate; HF: heart
failure; HR: hazard ratio.

Sources: AstraZeneca Data on File 2021f: Post-hoc subgroup analysis of DAPA-HF .10

The treatment effect of dapagliflozin is consistent regardless of background therapy

The DAPA-CKD trial enrolled patients who were receiving an optimised dose of an ACE inhibitor
or ARB unless contraindicated (at randomisation, 3.0% of patients were not receiving an ACE
inhibitor or an ARB).%8 In clinical practice, dapagliflozin is expected to be used in addition to
optimised SOC, which may or may not include an ACE inhibitor or ARB, as these medications
are not recommended in all patients with CKD and may not be tolerated by some patients.®”
Given that the haemodynamic mechanisms by which SGLT2 inhibitors act are thought to be both
distinct and complementary to ACE inhibitors or ARBs (i.e. RAAS inhibition), the treatment effect
of dapagliflozin is likely to be similar irrespective of background therapy with ACE inhibitors or
ARBs.” The significant treatment benefit observed in the DAPA-CKD ftrial is therefore expected to
extend to patients who are not receiving ACE inhibitor or ARB therapy, and this is supported by
subgroup analyses of the DECLARE-TIMI 58 and DAPA-HF trials.

In DECLARE-TIMI 58, the treatment effect of dapagliflozin on the co-primary endpoint, renal-

specific composite endpoint and cardiorenal composite endpoint was consistent in patients
receiving or not receiving ACE inhibitor or ARB therapy at baseline, as shown in Figure 20.

Figure 20: Relevant subgroup analyses from the DECLARE-TIMI 58 study

Footnotes: Co-primary endpoint: hospitalisation for HF or CV death. Renal endpoint: 240% sustained eGFR
decline, ESKD, renal death. Cardiorenal endpoint: 240% sustained eGFR decline, renal death, ESKD, CV death.
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Abbreviations: ACE: angiotensin converting enzyme; ARB: angiotensin receptor blocker; CV: cardiovascular;
ESKD: end-stage kidney disease; eGFR: estimated glomerular filtration rate; HF: heart failure; HR: hazard ratio.
Sources: AstraZeneca Data on File 2021e: Post-hoc subgroup analyses of DECLARE-TIMI 58108

The positive treatment effect of dapagliflozin versus placebo observed in the DAPA-HF trial on
the secondary composite endpoint of hospitalisation for HF or CV death was also consistent
regardless of background therapy. Treatment benefit was observed in subgroups of patients
receiving or not receiving ACE inhibitor or ARB therapy at baseline (Figure 21; p value for

interaction=|Jji).""°

Figure 21: Subgroup analyses by background therapy from the DAPA-HF study

Footnotes: Primary endpoint: hospitalisation for HF, urgent HF visit or CV death.

Abbreviations: ACE: angiotensin converting enzyme; ARB: angiotensin receptor blocker; CV: cardiovascular;
ESKD: end-stage kidney disease; eGFR: estimated glomerular filtration rate; HF: heart failure; HR: hazard ratio.
Source: AstraZeneca Data on File 2021f: Post-hoc subgroup analysis of DAPA-HF.'10

There is a wealth of evidence that supports the use of dapagliflozin in the full population
specified by the expected marketing authorisation: adults with CKD

In summary, there is considerable evidence for the effectiveness of dapagliflozin in reducing
progression of CKD, hospitalisation for HF and CV and renal mortality in patients with CKD
outside of the DAPA-CKD study eligibility criteria. Treatment with dapagliflozin is likely to benefit
patients with CKD across a broad range of eGFR and uACR categories, and regardless of ACE

inhibitor or ARB background therapy. [N

B.2.13.3 Strengths and limitations of the clinical evidence base for the

technology

DAPA-CKD was a well-conducted trial which enrolled patients with a range of
comorbidities

DAPA-CKD was a large (n=4,304), phase lll, double-blind, placebo-controlled RCT which
enrolled a patient population with a broad range of comorbidities (including patients with and
without comorbid T2DM). Patient characteristics were generally balanced between treatment
groups for demographics, disease severity and background therapy.”

The outcome measures selected were those most relevant to CKD, including CKD progression,
CV and renal death, with a composite of these outcomes selected as the primary efficacy
measure. This composite primary outcome was based on guidance from the EMA, who have
previously described a composite endpoint of a sustained decline of 250% in eGFR, onset of
ESKD and death from renal causes as an acceptable outcome measure. CV mortality was also
included in the primary endpoint due to the high risk of CV death in this population and the
correlation between CV death and risk of developing ESKD; CV mortality is therefore a
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competitive risk component and dapagliflozin was expected to have a beneficial effect on both
CV death and renal outcomes.®”- 1"

The trial was stopped early due to overwhelming efficacy associated with dapagliflozin

As discussed in Section B.2.3.7, the DAPA-CKD trial was stopped early based on a
determination of overwhelming efficacy by the independent data monitoring committee. This may
have reduced the power of the trial; there were a total of 509 primary endpoint events versus the
originally planned 681 primary endpoint events. However, the treatment effect of dapagliflozin on
the primary endpoint was unequivocal and had clearly been established over a period of time; a
post hoc sensitivity analysis of the primary endpoint using an earlier censoring date (26
February 2020, compared with 3™ April 2020 for the primary analysis) demonstrated consistent

results with the primary analysis (HR: || GKcNGTEEE ).
[N
TN

Differences between background therapies administered during the DAPA-CKD trial
compared with UK clinical practice are unlikely to influence the generalisability of the trial
results

As discussed in Section B.2.5.1 and Section B.2.13.2, the higher proportion of patients enrolled
in the DAPA-CKD trial receiving ACE inhibitor or ARB background therapy compared with UK
clinical practice is not anticipated to affect the generalisability of the DAPA-CKD ftrial results.
SGLT2 inhibition acts through distinct and complementary mechanisms to ACE inhibitors or
ARBs (i.e. RAAS inhibition), and as such the treatment effect of dapagliflozin is likely to be
similar irrespective of background therapy with ACE inhibitors or ARBs.” This is supported by
subgroup analyses of the DECLARE-TIMI 58 and DAPA-HF trials, which indicate that the
treatment effect of dapagliflozin is consistent regardless of ACE inhibitor or ARB background
therapy.8+ 112 Dapagliflozin may be associated with an even greater absolute treatment benefit
over and above SOC in clinical practice compared with the DAPA-CKD trial, as lower rates of
ACE inhibitor and ARB use may result in higher overall event rates than were observed in the
DAPA-CKD trial population (Section B.2.5.1).

In addition, UK clinical GPs and nephrologists also indicated that the higher proportion of patients
in DAPA-CKD receiving an ARB rather than an ACE inhibitor compared with UK clinical practice
is unlikely to affect the generalisability of the results, as the efficacy of these therapies is seen as
interchangeable between classes (Section B.2.5.1). The use of statins and antiplatelets in DAPA-
CKD was generally aligned to that seen in UK clinical practice.3* %

The efficacy of dapagliflozin is not expected to differ in populations of different ethnicities

Analysis of the UK CPRD found that amongst patients with CKD in the UK, [JJl|% were White,
2 were Black or African American, and [J]% were listed as “Other” ethnicity.3* Feedback
from UK clinical GPs and nephrologists indicated that the proportion of the DAPA-CKD frial
population that was Black or South Asian (Indian) was smaller than would be expected in UK
clinical practice (4.0-4.8% and [JJl%. respectively).6” However subgroup analyses of DAPA-
CKD by race demonstrated a consistent treatment effect for dapagliflozin across ethnicities, and
feedback from UK clinical experts indicates that this would not result in a significantly different
treatment effect in clinical practice, as discussed in Section B.2.5.1.67. 73
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Considerable evidence outside of the DAPA-CKD trial population supports the use of

dapaglifiozin

The DAPA-CKD trial provides strong evidence that patients with CKD with an eGFR of 25-75
ml/min/1.73 m? and a uACR of 200-5,000 mg/g (22.6—-565 mg/mmol) receiving a stable dose of
an ACE inhibitor or ARB (unless contraindicated) would receive a significant treatment benefit
from dapagliflozin. There is also considerable evidence that a broader population of patients with
CKD who fall outside of these criteria would benefit from treatment with dapagliflozin (please
refer to Section B.2.13.2). The evidence available to support the use of dapagliflozin is therefore

aligned with the anticipated | IENEESEE—

Company evidence submission template for dapagliflozin for treating chronic kidney disease [ID
3866]
© AstraZeneca (2021). All rights reserved Page 76 of 140



B.3 Cost effectiveness

Summary of cost-effectiveness

A cost-utility model was developed to estimate the cost-effectiveness of dapagliflozin in
addition to SOC versus SOC alone for the treatment of adult patients with CKD

The model was a Markov cohort model with health states based on CKD stages 1, 2, 3a, 3b,
4 and 5 and need for dialysis or kidney transplant (renal replacement therapy)

Baseline characteristics were informed by data from the CPRD to reflect the CKD population
in UK clinical practice. Clinical evidence for the efficacy of dapagliflozin plus SOC and
placebo plus SOC were derived directly from the DAPA-CKD trial, and applied in the cost-
effectiveness model as transition probabilities, survival equations and risk equations

Health state utility values and clinical event disutility values were predominantly derived from
the DAPA-CKD trial and supplemented with values from the literature

The analysis was consistent with the NICE reference case and took a National Health
Service (NHS) and Personal Social Services (PSS) perspective. Costs and benefits were
discounted at a rate of 3.5% and a lifetime time horizon was adopted

In the deterministic base case economic analysis, treatment with dapagliflozin, compared
with placebo, as an add-on therapy to SOC was associated with increased life years (+1.007
per patient), increased QALY's (+0.769 per patient), at an incremental cost of £5,118 per
patient. As a result, dapagliflozin as add-on therapy to SOC was highly cost-effective
compared with placebo, with an ICER of £6,655/QALY gained

The probabilistic cost-effectiveness analysis results were similar to the deterministic base
case results, demonstrating that the cost-effectiveness of dapagliflozin is robust to any
uncertainties associated with model input parameters. The probabilistic sensitivity analysis
(PSA) showed that the probabilities of cost-effectiveness for dapagliflozin at willingness-to-
pay thresholds of £20,000/QALY and £30,000/QALY gained were 99.9% and 100%,
respectively

The key drivers of the deterministic sensitivity analysis were the model time horizon and the
discount factor for costs, but overall dapagliflozin remained highly cost-effective compared
with placebo with ICERs below £11,000/QALY gained in all deterministic sensitivity analysis
scenarios

The scenario analyses also demonstrated the cost-effectiveness analysis to be robust and
dapagliflozin consistently remained highly cost-effective in all scenarios. Specifically,
scenario analyses in patient subgroups with comorbid T2DM, with comorbid CVD, and
without comorbid T2DM and without comorbid CVD, and patient subgroups by uACR levels
showed the cost-effectiveness of dapagliflozin to be consistent across all subgroups, with the
ICERSs in all subgroups and scenario analyses remaining below £7,000/QALY gained

In summary, the cost-effectiveness analysis showed dapagliflozin to represent a highly cost-
effective use of NHS resources, as an add-on therapy to SOC for the treatment of adults with
CKD
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B.3.1 Published cost-effectiveness studies

An SLR was conducted in October 2020 to identify published UK economic evaluations
assessing the cost-effectiveness of CKD treatments for stage 2—4 CKD. A PRISMA flow diagram
detailing studies that were included and excluded at each stage of the SLR is provided in Figure
6 in Appendix G. Full details of the SLR search strategy, study selection process and results are
presented in Appendix G.

MEDLINE, Embase, the Health Technology Assessment Database (HTAD), and NHS Economic
Evaluation Database (NHS EED) were searched, in addition to hand searching of relevant Health
Technology Assessment (HTA) body websites, economic websites and conference records.
Records were eligible for inclusion if they reported a novel economic evaluation assessing the
cost-effectiveness of a treatment for stage 2—-4 CKD, or the cost-effectiveness of treatment for a
complication of CKD, in which the economic evaluation also modelled the progression of CKD.
All included economic evaluations took a UK payer perspective.

Overall, 5,592 unique records were identified in the SLR database searches, of which 5,501 were
excluded following abstract review and a further 82 records were excluded following full text
review. Hand-searching found an additional 3,502 records, of which 3,494 records were excluded
following review, meaning 8 records were ultimately included from hand-search results. A total of
17 publications reporting on 16 unique economic evaluations were ultimately included in the SLR
as relevant to UK clinical practice.

B.3.1.1 Summary of the cost-effectiveness studies relevant to UK clinical
practice

A full list of the included economic evaluations studies can be found in Tables 28 and 30 of
Appendix G. Of the 16 economic evaluations included in the SLR as relevant to UK clinical
practice, eight were Markov models, 3120 four were patient simulation models,'?'-'?5 three were
decision trees followed by Markov models, 26128 and in one study the model type was not
reported.'?® Seven studies included in the SLR directly assessed the cost-effectiveness of a
treatment for stages 2—4 CKD, including one assessing dapagliflozin for the treatment of patients
with CKD, '3 and another assessing canagliflozin for the treatment of patients with diabetic
kidney disease.'?! Two further studies identified assessed the use of tolvaptan in patients with
autosomal dominant polycystic kidney disease and CKD.''* 124 One identified study assessed
the value of enabling the use of RAAS inhibitor therapy by maintaining normokalaemia in CKD
patients.'?® Additionally, two of the identified studies assessed the cost-effectiveness of
hypertensive therapies in patients with nephropathy and hypertension, including losartan-based
regimens, irbesartan, and amlodipine, assessing how the use of these therapies may delay
progression to ESKD. 7. 129

The remaining nine studies included in the SLR modelled CKD progression, but assessed the
cost-effectiveness of treatments for complications of CKD. These studies are of relevance to this
submission, although the evaluations do not consider the full population of the decision problem.
Three included studies assessed a treatment for hyperkalaemia in patients with CKD, evaluating
the enablement of RAAS inhibitor therapy through the use of potassium binders.'15 118,125 Three
of the identified studies assessed the cost-effectiveness of a treatment for hyperphosphataemia,
with two evaluating lanthanum carbonate, and one assessing sevelamer.'20. 127,128
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A further study included in the SLR assessed the cost-effectiveness of the DyeVert™ PLUS EZ
system to avoid AKI in patients with stage 3 or 4 CKD, undergoing diagnostic coronary
angiography (DAG) and/or percutaneous coronary intervention (PCl).'26 Another study assessed
the costs of cholesterol lowering agents statin/ezetimibe in patients with CKD,''%; and finally one
study compared the cost-effectiveness of paricalcitol to alfacalcidol in patients with CKD and
secondary hyperparathyroidism.'6. 119

As mentioned above, only one economic evaluation identified by the SLR evaluated the cost-
effectiveness of dapagliflozin in patients with CKD in the UK."'3 This model was developed by
AstraZeneca and was therefore further adapted to address the decision problem of the current
appraisal, as described in Sections B.3.2-B.3.6.

B.3.2 Economic analysis

As described above, the economic evaluation of dapagliflozin in patients with CKD identified in
the SLR and originally developed by AstraZeneca was adapted to address the decision problem
of the current appraisal.'™® The modelling approach and model structures of other previously
published cost-effectiveness models, the majority of which were Markov models, were
considered during the adaptation of the dapagliflozin cost-effectiveness model for this appraisal.

A Markov model approach was considered appropriate for this appraisal, as a Markov model is
able to sufficiently account for the patient heterogeneity of CKD patients using mutually exclusive
health states. The decision to use a Markov model for this appraisal is in line with the ISPOR
State-Transition Modelling Task Force report, which states that Markov cohort models are
preferred over individual patient simulation models for their transparency, efficiency, ease of
debugging, and the ability to conduct value-of-information analyses, when a manageable number
of health states are able to incorporate all the characteristics relevant to the decision problem.30

A model validation exercise was carried out by independent health economists to critically
appraise the model conceptualisation, alignment with the NICE reference case, and the
transparency of the model.”®' As part of this model validation, a model replication exercise was
carried out, which concluded that a Markov model was sufficient to account for patient
heterogeneity and generated results that were comparable to a microsimulation model."3"

Finally, the model was conceptualised and developed in close collaboration with

N 1o provided clinical expert input on

the model design and modelled outcomes (see Section B.3.10.1).

I orovided health economic guidance on the model design.

B.3.2.1 Patient population

The base case cost-effectiveness analysis evaluated the cost-effectiveness of dapagliflozin in
adult patients with CKD, | R i line with
the NICE final scope of this appraisal. Subgroup analyses were also conducted, including
subgroups of patients with comorbid T2DM at baseline, with comorbid CVD at baseline, without
comorbid T2DM and without comorbid CVD at baseline, and subgroups by uACR levels at
baseline (see Section B.3.8.3), to demonstrate the consistency in cost-effectiveness of
dapagliflozin across the full CKD population.
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B.3.2.2 Model structure

The dapagliflozin cost-effectiveness model is a cohort Markov model (Figure 22), with disease
progression modelled as transitions between mutually exclusive and exhaustive health states
based on CKD stage and need for dialysis or kidney transplant (collectively termed renal
replacement therapy). The CKD stages 1, 2, 3a, 3b, 4 and 5 were defined by eGFR levels, using
the same thresholds as in NICE clinical guidelines for the management of CKD (see Table 3 in
Section B.1.3.1)."* ¢ Time-variant transitions between CKD stages were derived from DAPA-
CKOD, the pivotal trial for dapagliflozin in this indication, and supplemented by transition
probabilities from the literature for transitions between dialysis and kidney transplant (see Section
B.3.3.1.2).

The model captured the incidence of hospitalisation for HF and AKI in each of the health states
as transient clinical events, using generalised estimated equations derived from individual
patient-level data (IPD) from DAPA-CKD (see Sections B.3.3.1.4 and B.3.3.1.5). All-cause
mortality in each of the health states was estimated using a parametric survival equation, derived
from IPD from DAPA-CKD (see Section B.3.3.1.3). Annual probabilities of AEs were applied to
estimate the number of AEs in the model.

Patients receiving dapagliflozin within the model had a per-cycle probability of discontinuing
treatment with dapagliflozin due to tolerability or other reasons, based on rates of treatment
discontinuation observed in the DAPA-CKD trial (see Section B.3.3.1.7). Patients discontinuing
treatment with dapagliflozin experienced the same transient clinical event rates, AE rates,
mortality rates and transition probabilities as patients receiving placebo.

CKD is a chronic disease associated with an increased risk of mortality. As such, the model

incorporated a lifetime time horizon in line with the NICE Methods Guide, in order to capture all
relevant costs and outcomes. The cycle length of the model was 1 month, to provide sufficient
granularity to capture all relevant costs and outcomes, and a half-cycle correction was applied.

Figure 22: Markov model structure, health states and events

Transient
Events

Absorbing
Health State

Health States

CKD 1
CKD 2 Dialysis

CKD 3a (RRT)

CKD 3b Kidney
transplant

CKD 4 RRT)
CKD 5 (pre-RRT)

All-cause
mortality

)

Abbreviations: AE: adverse event; AKI: acute kidney injury; CKD: chronic kidney disease; hHF: hospitalisation
for, heart failure; RRT: renal replacement therapy.

The key features of the cost-effectiveness analysis are summarised in Table 21. As NICE have
not previously conducted any appraisals in CKD, Table 21 summarises the economic analysis for
dapagliflozin only.
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Table 21: Features of the economic analysis

Factor

Current appraisal

Chosen approach

Justification

Model structure

Cohort Markov model, with health states
by CKD stages

Cohort Markov models have
frequently been used in previous
CKD cost-effectiveness studies. 3
120 The mutually exclusive health
states are sufficient in capturing
the heterogeneity between CKD
patients as distinct health states.

Cohort Markov models also have
the advantage of being more
transparent and having short run-
times compared to individual
patient simulations.

Time horizon

Lifetime

CKD is a chronic disease;
treatments for CKD have an impact
on costs and outcomes over a
patient’s lifetime.

Treatment waning
effect?

No

No treatment waning effect was
identified in the DAPA-CKD trial
and a sustained treatment effect is
supported by the continual
separation of the KM curves from
the trial. Similarly, no treatment
waning effect has been identified in
previous trials of dapagliflozin for
the treatment of T2DM, T1DM and
HF.

Source of utilities

DAPA-CKD trial

As per NICE Methods Guide

Source of costs

Costs related to NHS and PSS
resources were valued using prices
relevant to the NHS and PSS; other cost
inputs were informed by systematic and
targeted literature reviews

As per NICE Methods Guide

Discounting

3.5% per annum for costs, QALYs and
life years

As per NICE Methods Guide

Perspective on
outcomes

All direct health effects

As per NICE Methods Guide

Perspective on
costs

NHS and PSS

As per NICE Methods Guide

Abbreviations: CKD: chronic kidney disease; HF: heart failure; KM: Kaplan Meier; NHS: National Health

Service; NICE: National Institute For Health And Care Excellence; T1DM: type 1 diabetes mellitus; T2DM: type 2
diabetes mellitus; PSS: personal social services; QALY quality adjusted life-year.

B.3.2.3 Intervention technology and comparators

This cost-effectiveness model evaluates the use of dapagliflozin in addition to optimised SOC for
the treatment of patients with CKD, [ llGEGzGNGNGzGzGzGNGNNEEEEEEEEEEEEE
in line with the NICE final scope. The relevant comparator to dapagliflozin as add-on therapy to
SOC is established clinical management without dapagliflozin (i.e. optimised SOC alone) in line
with the NICE final scope and based on the DAPA-CKD trial design where dapagliflozin was
compared with placebo as add-on therapy to SOC.
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As discussed in Section B.1.3.3, canagliflozin is not widely used for the treatment of CKD in
patients with comorbid T2DM in UK clinical practice.®”- 7! As such, canagliflozin has not been
included as a comparator in the base case cost-effectiveness analysis. This approach is in line
with the NICE final scope, which does not include canagliflozin as a comparator. However, for
completeness, canagliflozin has been included as a comparator in a scenario analysis (see
Section B.3.8.3).

B.3.3 Clinical parameters and variables

B.3.3.1 Incorporation of clinical data into the model

B.3.3.1.1 Baseline characteristics

As discussed in Section B.2.5.1, UK GPs and nephrologists stated that the DAPA-CKD trial was
generally representative of UK clinical practice, with the exception of the proportion of
Black/African American and South Asian (Indian) patients in the study, which was considered to
be lower than in UK clinical practice in certain regions.®” However, the clinical experts did not
expect the relative treatment effect of dapagliflozin versus placebo to be different in these
patients, based on the subgroup analysis by ethnicity. Moreover, the UK clinical experts
explained that Afro-Caribbean and Southern Asian patients typically have faster disease
progression and higher clinical event rates compared to Caucasian patients.®” This means that
the absolute risk reduction associated with dapagliflozin in these patients is likely to be greater.
Some clinical experts also commented on the slightly younger age and better controlled blood
pressure in the DAPA-CKD trial compared with UK clinical practice.®” This also suggests that the
clinical event rates in UK clinical practice are likely to be higher than those observed in the
DAPA-CKD trial, further supporting a greater absolute risk reduction in clinical practice.

To improve the generalisability of the cost-effectiveness results to UK clinical practice, the
baseline characteristics of the base case analysis were based on patient characteristics from
patients with stage 1-4 CKD in the CPRD (Table 22).3* The use of these baseline characteristics
with the fully adjusted survival and risk equations, which incorporate patient characteristics as
covariables, aims to address the slight discrepancies in baseline characteristics between the
DAPA-CKD trial and UK clinical practice, as identified by UK clinical GPs and nephrologists, and
to ensure the modelled events rates are representative of CKD patients in UK clinical practice.

The baseline characteristics include the proportion of patients in each of the CKD, dialysis and
transplant health states, and therefore determined the initial distribution of patients in the Markov
model.

Scenario analyses were conducted using alternative baseline characteristics, including those
from the DAPA-CKD overall population, subgroups of DAPA-CKD, and subgroups of the CPRD
dataset. The baseline characteristics used for these scenario analyses are presented in Section
B.3.8.3.

Table 22: Patient baseline characteristics

Overall CKD population (CPRD)

Characteristic
Mean | SE

Patient characteristics

Age (years) I ‘ I

Company evidence submission template for dapagliflozin for treating chronic kidney disease [ID
3866]
© AstraZeneca (2021). All rights reserved Page 82 of 140



Female

BMI (kg/m2)

Race: White

Race: Black or African American

Race: Other

Smoker

Clinical characteristics

CKD 1

CKD 2

CKD 3a

CKD 3b

CKD 4

CKD 5 (pre-RRT)

Dialysis

Transplant

UuACR: <30 mg/g (3.39 mg/mmol)

uACR: 30-300 mg/g (3.39-33.9
mg/mmol)

uACR: 2300 mg/g (33.9 mg/mmol)

T2DM

Glomerulonephritis

ACE inhibitor

ARB

MRA

Diuretic

Potassium (mmol/L)

Systolic blood pressure (mmHg)

Haemoglobin (g/dL)

History

Prior HF

Prior Ml

Prior stroke

Footnote: Variables reported in the table are proportions unless otherwise stated.

Abbreviations: ACE: angiotensin converting enzyme; ARB: angiotensin Il receptor blocker; BMI: body mass
index; CKD: chronic kidney disease; CPRD: clinical practice research datalink; HF: heart failure; MI: myocardial
infarction; MRA: mineralocorticoid receptor antagonist; RRT: renal replacement therapy; UACR: urine albumin
creatinine ratio; SE: standard error; T2DM: type 2 diabetes mellitus.

Source: AstraZeneca Data on File 2021b: REF-109687 (CPRD Analysis).®*

B.3.3.1.2 Health state transitions

Treatment-specific transition probabilities between CKD stages and progression from CKD
stages to dialysis or kidney transplant were derived from the DAPA-CKD ftrial, using monthly
transition count data, assuming last observation carried forward (i.e. patients were assumed to
remain in a CKD stage until an observation indicating that they had moved). The use of
treatment-specific transition probabilities is justified by the statistically significant difference in the
endpoint of sustained decline in eGFR of 250% (component of primary endpoint) between the
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dapagliflozin arm and the placebo arm of the DAPA-CKD ftrial, which provides direct evidence on
the treatment effect of dapagliflozin on disease progression (see Section B.2.6.1).

Based on the eGFR trajectories observed in the DAPA-CKD trial, two sets of treatment-specific
transition probability matrices were derived per treatment arm to represent the initial eGFR drop
followed by a nominal increase in eGFR associated with dapagliflozin initiation (see Section
B.2.6.3.1 for details), and to represent the long-term eGFR trajectory with a roughly linear eGFR
decline over time (Figure 11). The initial set of transition probability matrices were applied to
cycles 0 to 4 in the model, and the long-term set of transition probability matrices were applied
from cycle 5 onwards in the model.

The transition probabilities between dialysis and kidney transplant were sourced from Sugrue et
al. 2019 as there were not enough observed events in the DAPA-CKD trial to reliably derive
these transition probabilities de novo.'32

The transition probabilities used for dapagliflozin and placebo are shown in Table 23 and Table
24, respectively.
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Table 23: Health state transition matrix — dapagliflozin

Mean (SE) CKD 1 CKD 2 CKD3a | CKD 3b CKD 4 CKD 5 Bislyasis il D ic oy R ReleiSnes
transplant
Months 0-4
CKD 1 0.586 (0.076) | 0.219 (0.064) | 0.049 (0.033) | 0.049 (0.033) | 0.024 (0.024) | 0.024 (0.024) | 0.024 (0.024) | 0.025 (0.024)
CKD 2 0.018 (0.005) | 0.709 (0.016) | 0.246 (0.015) | 0.019 (0.005) | 0.003 (0.002) | 0.003 (0.002) | 0.001 (0.001) | 0.001 (0.001)
CKD 3a 0.001 (0.001) | 0.079 (0.006) | 0.749 (0.009) | 0.162 (0.008) | 0.008 (0.002) | 0.000 (0.000) | 0.000(0.000) [ 0.0000000) | . . .,
_ [cKo3 0.001 (0.000) | 0.005 (0.001) | 0.079 (0.004) | 0.812 (0.006) | 0.102 (0.005) | 0.001 (0.000) | 0.000 (0.000) | 0.000 (0.000)
S [ ckp4 0.001 (0.001) | 0.003 (0.001) | 0.006 (0.002) | 0.143 (0.008) | 0.843 (0.008) | 0.004 (0.001) | 0.001 (0.001) | 0.001 (0.000)
CKD 5 0.063 (0.060) | 0.125 (0.080) | 0.062 (0.058) | 0.124 (0.080) | 0.375(0.118) | 0.125 (0.080) | 0.063 (0.059) | 0.062 (0.059)
Dialysis 0000 (0.000) | 0.000(0.000) | 0.000(0.000) | 0.000 (0.000) | 0.000(0.000) | 0.000(0.000) | 0995 (0100) | 0.005(0.000) | '
{f;dnns‘?}{am 0.000 (0.000) | 0.000 (0.000) | 0.000 (0.000) | 0.000 (0.000) | 0.000 (0.000) | 0.000 (0.000) | 0.007 (0.001) | 0.993 (0.099) 201932
Months 5 and onwards
CKD 1 0.891 (0.017) | 0.070 (0.014) | 0.009 (0.005) | 0.015 (0.007) | 0.006 (0.004) | 0.003 (0.003) | 0.003 (0.003) | 0.003 (0.003)
CKD 2 0.005 (0.001) | 0.909 (0.004) | 0.078 (0.004) | 0.006 (0.001) | 0.002 (0.001) | 0.000 (0.000) | 0.000 (0.000) | 0.000 (0.000)
CKD 3a 0.001(0.000) | 0.025(0.001) | 0.913(0.003) [ 0.059 (0.002) | 0.002 (0.000) | 0.000 (0.000) | 0.000 (0.000) [ 0.000(0:000) | _ . .,
_ [ croao 0.000 (0.000) | 0.001 (0.000) | 0.025 (0.001) | 0.938 (0.002) | 0.035 (0.001) | 0.000 (0.000) | 0.000 (0.000) | 0.000 (0.000)
u% CKD 4 0.000 (0.000) | 0.000 (0.000) | 0.001 (0.000) | 0.035(0.002) | 0.952(0.002) | 0.010 (0.001) | 0.001 (0.000) | 0.000 (0.000)
CKD 5 0.001 (0.001) | 0.002 (0.001) | 0.002 (0.001) | 0.001 (0.001) | 0.027 (0.005) | 0.920 (0.008) | 0.045 (0.006) | 0.002 (0.001)
Dialysis 0.000 (0.000) | 0.000 (0.000) | 0.000 (0.000) | 0.000 (0.000) | 0.000 (0.000) | 0.000 (0.000) | 0.995 (0.100) | 0.005 (0.000) Sugrue et al.
t’:;dn”gant 0.000 (0.000) | 0.000 (0.000) | 0.000 (0.000) | 0.000 (0.000) | 0.000 (0.000) | 0.000 (0.000) | 0.007 (0.001) | 0.993 (0.099) 20192

Abbreviations: CKD: chronic kidney disease; SE: standard error.
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Table 24: Health state transition matrix — placebo

Mean (SE) CKD 1 CKD 2 CKD 3a CKD 3b CKD 4 CKD 5 Dialysis tr:;i:fgnt Reference
Months 0-4
CKD 1 0.375(0.084) | 0.313(0.081) | 0.156 (0.064) | 0.031(0.030) | 0.031(0.030) | 0.031(0.030) | 0.031(0.030) | 0.031 (0.030)
CKD 2 0.009 (0.003) | 0.770(0.014) | 0.195(0.013) | 0.016 (0.004) | 0.004 (0.002) | 0.002(0.002) | 0.002 (0.002) | 0.001 (0.001)
CKD3a | 0.002(0.001) | 0.070(0.005) | 0.774(0.009) | 0.149 (0.007) | 0.004 (0.001) | 0.000 (0.000) | 0.000 (0.000) | 0.000 (0.000) | pAPA.
_ [ cKkD3b | 0.002(0.001) [ 0.004(0.001) | 0.084(0.005) | 0.626 (0.006) | 0.082(0.005) | 0.001(0.001) | 0.001(0.000) | 0.000(0.000) | ~ CKD™
S [ckpa4 0.001 (0.001) | 0.002(0.001) | 0.005(0.002) | 0.127 (0.008) | 0.856 (0.009) | 0.007 (0.002) | 0.001 (0.001) | 0.001 (0.001)
CKD 5 0.043 (0.041) | 0.174(0.077) | 0.043 (0.042) | 0.044 (0.042) | 0.175(0.077) | 0.348(0.097) | 0.130 (0.068) | 0.043 (0.041)
Dialysis | 0000 (0.000) | 0.000(0.000) | 0.000 0.000) [ 0.000(0.000) | 0.000(0.000) | 0.000 0.000) | 0995(0.100) | 0.005(0.000) | (-
tﬁ;dn”si{am 0.000 (0.000) | 0.000 (0.000) | 0.000 (0.000) | 0.000(0.000) | 0.000 (0.000) | 0.000(0.000) | 0.007 (0.001) | 0.993 (0.099) | al.2019%
Months 5 and onwards
CKD 1 0.884 (0.020) | 0.075(0.016) | 0.015(0.007) | 0.011(0.006) | 0.004 (0.004) | 0.004 (0.004) | 0.004 (0.004) | 0.004 (0.004)
CKD 2 0.004 (0.001) | 0.915(0.004) | 0.072(0.004) | 0.008 (0.001) | 0.002 (0.001) | 0.000 (0.000) | 0.000 (0.000) | 0.000 (0.000)
CKD3a | 0.000(0.000) | 0.023(0.001) | 0.910(0.003) | 0.064 (0.002) | 0.003 (0.001) | 0.000 (0.000) | 0.000 (0.000) | 0.000 (0.000) | pAPA.
_ [ CcKkD3b [ 0.000(0.000) | 0.001(0.000) | 0.026(0.001) | 0.931(0.002) | 0.041(0.001) | 0.000(0.000) | 0.001(0.000) | 0.000(0.000) | ~ CKD*
UE_’ CKD 4 0.000 (0.000) 0.001 (0.000) 0.001 (0.000) 0.028 (0.001) 0.954 (0.002) 0.014 (0.001) 0.002 (0.000) 0.000 (0.000)
CKD 5 0.001 (0.001) 0.001 (0.001) 0.001 (0.001) 0.002 (0.001) 0.038 (0.005) 0.910 (0.008) 0.044 (0.005) 0.003 (0.002)
Dialysis 0.000 (0.000) 0.000 (0.000) 0.000 (0.000) 0.000 (0.000) 0.000 (0.000) 0.000 (0.000) 0.995 (0.100) 0.005 (0.000) Sugrue et
E;dn”;{am 0.000 (0.000) | 0.000 (0.000) | 0.000 (0.000) | 0.000 (0.000) | 0.000 (0.000) | 0.000 (0.000) | 0.007 (0.001) | 0.993 (0.099) | al.2019%

Abbreviations: CKD: chronic kidney disease; SE: standard error.
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B.3.3.1.3 All-cause mortality

All-cause mortality was modelled based on methods advocated by NICE for the analysis of
survival data alongside clinical trials and equation fitting and selection was carried out in line with
published guidelines.33-136 The exponential, Weibull, log-logistic, log-normal, Gompertz,
generalised gamma and gamma distributions were explored.

Pre-defined subgroups of DAPA-CKD (see Section B.2.3.6 for a full list of pre-specified
subgroups) were selected as candidate covariables and tested in univariable analyses to identify
covariables that were likely to be predictive of all-cause mortality in the DAPA-CKD overall
population. Multivariable analysis was then carried out using all covariables to assess which
covariables were still influential after multivariable adjustment, the effect size of each covariable,
and the clinical face validity of the directionality of the effects. Following these assessments,
stepwise backward elimination based on Akaike information criterion (AIC) and p values was
used to remove covariables from the fully-adjusted model that did not improve model fit. CKD
stages 3a and 3b (eGFR 30-60 mL/min/1.73m?) were pooled for analysis to increase statistical
power, as there was little differentiation observed in mortality outcomes between patients with
stage 3a and 3b CKD in the DAPA-CKD ftrial.

The survival estimates based on the Gompertz distribution had the most plausible estimates of
long-term survival (Figure 23) based on clinical expert opinion and when compared with
published life expectancy tables for patients with CKD from a widely-cited study in a large
population-based registry in Canada.'”- % The goodness of fit of all survival distributions
evaluated were comparable based on AIC and BIC, with the exception of the gamma distribution
which had higher AIC and BIC values (Table 25). Therefore, the choice of the survival distribution
for all-cause mortality was guided by long-term plausibility, and as such the Gompertz distribution
was used to extrapolate long-term all-cause mortality in the base case cost-effectiveness
analysis. The parameterisation of the adjusted Gompertz survival equation is summarised in
Table 26.

The adjusted all-cause mortality survival equation was applied to each of the health states at the
end of each model cycle to estimate the proportion of patients from each health state that
transition to the absorbing dead health state.

The impact of applying the exponential, Weibull, log-logistic, log-normal and generalised gamma
distributions based on the extrapolation of data from DAPA-CKD were explored in scenario
analyses and the parameters for these alternative survival equations are presented in Section
B.3.8.3. The gamma distribution was not explored as it had a much worse goodness of fit to the
trial data compared to the other survival distributions evaluated (Table 25).

Table 25: All-cause mortality survival equations goodness of fit

Distribution AlIC BIC

Exponential 5061.10 5,236.01
Weibull 5057.33 5,241.96
Gompertz 5061.78 5,246.42
Log-logistic 5056.32 5,240.96
Log-normal 5066.77 5,251.40
Generalised gamma 5144.07 5,338.42
Gamma 5495.05 5,679.69
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Abbreviations: AlC: Akaike information criterion; BIC: Bayesian information criterion.

Figure 23: KM curve from DAPA-CKD and survival equation distributions explored
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Footnote: The effect of disease progression, including the increased mortality associated with progression to
dialysis and renal transplant have been captured in the survival plots above, by using CKD progression rates
from the trial and mortality estimates from the literature for patients who progress to dialysis and renal transplant.

Abbreviations: KM: Kaplan Meier.

Table 26: Parameterisations of adjusted all-cause mortality survival equation — Gompertz

distribution (base case)

Covariate Coefficient SE p value
Shape 0.00026 0.00 0.216
Rate 0.00069 0.00 0.357
Dapagliflozin -0.36597 0.13 0.005
Age 0.03436 0.01 <0.001
Female -0.36049 0.14 0.012
Race: Black or African 0.63375 0.34 0.064
Race: White 0.81962 0.20 <0.001
Race: Other 0.84351 0.25 0.001
BMI (kg/m?) -0.02235 0.01 0.065
eGFR <15 ml/min/1.73 m? 1.47894 0.37 <0.001
eGFR 15-30 ml/min/1.73 m?2 0.53771 0.30 0.069
eGFR 30-60 ml/min/1.73 m? 0.28160 0.28 0.322
Haemoglobin (g/dL) -0.22982 0.04 <0.001
Glomerulonephritis -0.45994 0.29 0.112
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(Srzf;ﬂg)b'“’d pressure -0.00930 0.00 0.011
Potassium (mmol/L) -0.16838 0.11 0.136
Prior HF 0.81752 0.16 <0.001
Prior M| 0.37557 0.17 0.031
Prior stroke 0.47429 0.20 0.018

Footnote: Reference category for eGFR was 260 ml/min/1.73m?2.
Abbreviations: BMI: body mass index; eGFR: estimated glomerular filtration rate; HF: heart failure; Ml:
myocardial infarction; SE: standard error.

B.3.3.1.4 Hospitalisation for heart failure

The incidence of hospitalisation for HF events were modelled using generalised estimating
equations assuming that these events were Poisson-distributed in order to capture first and
recurrent hospitalisation for HF events.

Pre-defined subgroups of DAPA-CKD (see Section B.2.3.6 for a full list of pre-specified
subgroups) were selected as candidate covariables and tested in univariable analyses to identify
covariables that were likely to be predictive of hospitalisation for HF events. Multivariable
analysis was then carried out using all covariables to assess which covariables were still
influential after multivariable adjustment, the effect size of each covariable, and the clinical face
validity of the directionality of the effects. Following these assessments, stepwise backward
elimination based on quasi-information criterion (QIC) and p values was used to remove
covariables from the fully-adjusted model that did not improve model fit. As for the incorporation
of all-cause mortality, CKD stages 3a and 3b (eGFR 30-60 mL/min/1.73m?) were pooled for
analysis to increase statistical power, as there was little differentiation observed in hospitalisation
for HF outcomes between patients with stage 3a and 3b CKD in the DAPA-CKD trial.

The parameterisation of the adjusted generalised estimating equation for hospitalisation for HF
applied in model is summarised in Table 27.

Table 27: Adjusted generalised estimating equations predicting hospitalisation for HF
events

Covariate Coefficient SE p value
Intercept -11.41542 1.76 <0.001
Dapagliflozin -0.64716 0.21 0.002
Age 0.04654 0.01 <0.001
T2DM 0.81195 0.33 0.013
BMI (kg/m?) 0.05873 0.02 0.001
i;‘;}cz'r?‘;k or African 0.41411 0.50 0.405
Race: White 0.65848 0.33 0.047
Race: Other -0.35959 0.58 0.536
Smoking 0.48239 0.15 0.002
eGFR <15 ml/min/1.73 mZ 0.87720 0.77 0.257
eGFR 15-30 ml/min/1.73 m?2 0.85811 0.62 0.166
eGFR 30-60 ml/min/1.73 m? 0.33567 0.59 0.573
g/;gF:nz(/J;?:(g)mg/ 9(3.39- 1.32207 1.03 0.199
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UACR 2300 mg/g (33.9 1.63788 1.01 0.106
mg/mmol)

Potassium -0.43026 0.17 0.012
Haemoglobin -0.15531 0.07 0.032
Prior HF 1.75096 0.23 <0.001

Footnote: Reference category for eGFR was 260 ml/min/1.73m?; reference category for uUACR was <30 mg/g
(3.39 mg/mmol).

Abbreviations: BMI: body mass index; eGFR: estimated glomerular filtration rate; HF: heart failure; T2DM: type
2 diabetes mellitus; UACR: urine albumin creatinine ratio.

B.3.3.1.5 Acute kidney injury

The effect of dapagliflozin on AKI was evaluated in the DAPA-CKD trial as an exploratory
endpoint, based on adjudicated doubling of serum creatinine compared to the most recent
central laboratory measurement (see Section B.2.6.3.5). The incidence of AKI events in the cost-
effectiveness model were modelled using generalised estimating equations assuming that these
events were Poisson-distributed in order to capture first and recurrent AKI events.

Pre-defined subgroups of DAPA-CKD (see Section B.2.3.6 for a full list of pre-specified
subgroups) were selected as candidate covariables and tested in univariable analyses to identify
covariables that were likely to be predictive of AKI. Multivariable analysis was then carried out
using all covariables to assess which covariables were still influential after multivariable
adjustment, the effect size of each covariable, and the clinical face validity of the directionality of
the effects. Following these assessments, stepwise backward elimination based on QIC and p
values was used to remove covariables from the fully-adjusted model that did not improve model
fit. As for all-cause mortality and hospitalisation for HF, stage 3a and 3b CKD (eGFR 30-60
mL/min/1.73m?) were pooled for analysis to increase statistical power, as there was little
differentiation observed in AK| outcomes between patients with stage 3a and 3b CKD in the
DAPA-CKD trial.

The parameterisation of the adjusted generalised estimating equation for AKI applied to the
model is summarised in Table 28.

Table 28: Adjusted generalised estimating equations predicting AKI events

Covariate Coefficient SE p value
Intercept -6.81785 1.10 <0.001
Dapagliflozin -0.30783 0.16 0.054
Race: Black or African 0.55403 0.37 0.136
Race: White 0.54789 0.21 0.010
Race: Other 0.32357 0.30 0.277
eGFR <15 ml/min/1.73 m? 2.12615 0.40 <0.001
eGFR 15-30 ml/min/1.73 m?2 0.61858 0.37 0.091
eGFR 30-60 ml/min/1.73 m?2 0.01084 0.35 0.976
Glomerulonephritis -0.59022 0.30 0.050
Prior Ml 0.32089 0.22 0.143
Potassium 0.25111 0.14 0.081
Haemoglobin -0.14558 0.05 0.006
Prior HF 0.76177 0.19 <0.001
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Footnote: Reference category for eGFR was 260 ml/min/1.73m?
Abbreviations: eGFR: estimated glomerular filtration rate; HF: heart failure; MI: myocardial infarction.

B.3.3.1.6 Adverse events

The modelled probability of AEs were informed by the most common serious AEs reported in the
DAPA-CKD trial and by the genital infections and urinary tract infections (UTls) reported in
DECLARE-TIMI 58 trial.” 8 Genital infection and UTI occurrences were not routinely collected in
the DAPA-CKD trial, as genital infections and UTls were not an AE of special interest. However,
the incidences of genital infection and UTI were nevertheless included in the cost-effectiveness
model for the proportion of patients with comorbid T2DM at baseline, based on the incidences of
these AEs observed in the dapagliflozin and placebo arms of the cardiovascular outcomes trial of
dapagliflozin in T2DM patients (DECLARE-TIMI 58).84

The annual probability of AEs modelled is summarised in Table 29. These annual probabilities
were converted to monthly probabilities in the model before being applied to the monthly model
cycles.

Table 29: Annual probability of AEs

AE ‘ Mean ‘ SE ‘

Dapagliflozin

Volume depletion - -

Major hypoglycaemic events [ ] [ ]

Bone fractures [ ] [ ] DAPA-CKD?%

Diabetic ketoacidosis - -

Amputation [ [

o . Calculated based on the event

Genital infections | I incidence rate in DECLARE-TIMI

58 and proportion of patients with
comorbid T2DM in the base case3*

UTI - - 139

Placebo

Volume depletion [ [ ]

Major hypoglycaemic events [ ] [ ]

Bone fractures [ ] [ ] DAPA-CKD%

Diabetic ketoacidosis [ ] [

Amputation [ ] [ ]

o . Calculated based on the event

Genital infections I L incidence rate in DECLARE-TIMI

58 and proportion of patients with
comorbid T2DM in the base case®*
UTI - - 139

Footnote: The annual probabilities presented in this table were converted to monthly probabilities in the model
before being applied to the monthly model cycles.
Abbreviations: SE: standard error; T2DM: type 2 diabetes mellitus; UTI: urinary tract infection.

B.3.3.1.7 Treatment discontinuation

The modelled rate of treatment discontinuation was derived from the DAPA-CKD trial, with a
constant rate of discontinuation applied to all patients receiving treatment with dapagliflozin in
each modelled cycle. Following discontinuation of dapagliflozin, patients were modelled as per
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placebo-treated patients i.e. discontinued patients were subject to the same transition
probabilities, event risks, mortality, costs, and utility decrements as patients in the control arm.
The default annual probability of dapagliflozin treatment discontinuation was
). his annual probability of discontinuation was converted to a
monthly probability in the model before being applied to the monthly cycles. Additionally, it was
assumed that patients discontinued dapagliflozin when they received a kidney transplant. Once a
patient discontinued dapagliflozin, it was assumed that they would not re-initiate treatment with
dapagliflozin and therefore they would continue to be modelled as per placebo-treated patients
until death. In the base case cost-effectiveness analysis, patients continued to receive
dapagliflozin in the dialysis health state, in line with the DAPA-CKD trial protocol which allowed
the use of dapagliflozin to continue after initiation of dialysis. A scenario analysis was conducted
with the alternative assumption that patients discontinue dapagliflozin when they move to the
dialysis health state (see Section B.3.8.3). No treatment discontinuation was modelled in the
SOC arm.

B.3.4 Measurement and valuation of health effects

B.3.4.1 Health-related quality-of-life data from clinical trials

Health-state utility values and disutilities associated with AEs and clinical events were derived
from a pooled analysis of IPD from patients in both arms of the DAPA-CKD trial.

Linear mixed effects regression models were fitted to predict patient-reported utility values
derived from EQ-5D-5L questionnaires, which were collected at randomisation, Day 120, Day
240, Day 360 and thereafter every 12 months and at study closure visit or a premature treatment
discontinuation visit.

Mixed effects models were used to account for repeated measures and within-patient correlation
adjusted for age, sex, T2DM status, CKD stage, UACR category, hospitalisation for HF (event
and history), hyperkalaemia, AKI, volume depletion, hypoglycaemia, fracture, amputation, genital
infection and UTI. EQ-5D-5L responses were mapped to EQ-5D-3L applying the mapping
function developed by van Hout et al. 2012,"% in line with the NICE position statement,' and
assuming that reported domain scores within individual questionnaires were uncorrelated.
Responses were then converted to utility index scores using published UK utility values for EQ-
5D health states, derived using the time trade-off method described in Dolan 1997."42 The utility
model used to inform the base case health state utilities and utility decrements associated with
AEs and clinical events is presented in Table 30.
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Table 30: Summary of mixed effects model used to derive patient utility decrements from
DAPA-CKD

Variable Coefficient SE p value
Intercept - - -
Age - - -
Sex: Male - - -
T2DM [ N I
CKD stage 3 - - -

CKD stage 4 [ ] I
CKD stage 5 [ ] ]
Dialysis [ ] ] I

>

umz?rrl?mcjl,)ooo mg/g (113 O O O

sfjr?tltahsatlon for HF - - -
rI;|i2tsc§3r|}t/al|sat|on for HF - - -

Hyperkalaemia - - -

AKI [ I I
Volume depletion - - -
Hypoglycaemia - - -
Fracture - - -
Amputation - - -
Genital infection - - -

uTl [ [ I

Footnote: The coefficients represent utility decrements, therefore, a value >0 represents and deterioration in
HRQoL, and a value <0 represent an improvement in HRQoL.

Abbreviations: AKI: acute kidney injury; CKD: chronic kidney disease; HF: heart failure; HRQoL: health-related
quality of life; SE: standard error; T2DM: type 2 diabetes mellitus; uUACR: urine albumin creatinine ratio; UTI:
urinary tract infection.

Source: AstraZeneca Data on File; DAPA-CKD Clinical Study Report.%*

B.3.4.2 Mapping

As described above, EQ-5D-5L responses from the DAPA-CKD trial were mapped to EQ-5D-3L
by applying the mapping function developed by van Hout et al. 2012,'4° in line with the NICE
position statement,'#' and assuming that reported domain scores within individual questionnaires
were uncorrelated.

B.3.4.3 Health-related quality-of-life studies

An SLR was conducted in October 2020 to identify published studies reporting health state utility
values for adult patients with any stage of CKD, with or without T2DM. Full details of the SLR
search strategy, study selection process and results are presented in Appendix H.

MEDLINE, Embase, the HTAD, and NHS EED were searched, in addition to hand searching of
relevant HTA body websites, economic websites and conference records. Records were eligible
for inclusion if they reported novel health state utility data in patients with CKD, using the EQ-5D
questionnaire, and used a UK value set or were set in the UK.
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A total of 32 publications representing 30 unique studies and reporting health state utility values
for adult patients with any stage of CKD, with or without T2DM, were ultimately included in the
SLR. A full list of the included heath-state utility studies can be found in Table 36 in Appendix H.
Health state utility values for the dialysis and transplant health states in the cost-effectiveness
model were informed by Lee et al. 2005%° which was identified in the SLR. Utility values identified
in the SLR for pre-RRT health states were broadly in line with the health state utility values
derived from DAPA-CKD, supporting the use of the health state utility values from DAPA-CKD to
inform the cost-effectiveness analysis.

B.3.4.4 Adverse reactions

The DAPA-CKD trial collected data on serious AEs, AEs resulting in discontinuation of
dapagliflozin and AEs of special interest, which included symptoms of volume depletion, renal
events, major hypoglycaemia, bone fractures, amputations and potential DKA.”® There were
fewer renal events in the dapagliflozin arm (7.2%) compared to the placebo arm (8.7%);”® as a
conservative approach with respect to dapagliflozin, these differences in renal AEs were not
modelled, to avoid double-counting with the renal efficacy endpoints and AKI endpoint already
modelled.

In the base case cost-effectiveness analysis, the proportion of the cohort that was modelled to
experience an AE in any given cycle incurred the relevant AE-related utility decrements. AE-
related utility decrements were applied to health state utilities multiplicatively in accordance with
NICE technical support document (TSD) 12.143

B.3.4.4.1 Volume depletion

The results from the mixed effect model of patient utilities from the DAPA-CKD trial suggested
volume depletion to be associated with improved HRQoL (Table 30). Given the lack of face
validity of these results, the impact of volume depletion on HRQoL in the cost-effectiveness
model was instead based on the disutility of volume depletion derived from the dapagliflozin trial
in patients with HFrEF (DAPA-HF, disutility: 0.051).#4 No disutility value for volume depletion
could be identified from the literature. Volume depletion is the sustained reduction of extracellular
volume. The impact on HRQolL is likely to be limited with mild volume depletion, as clinical
symptoms only become evident with large fluid losses, potentially leading to postural dizziness,
postural hypotension, fatigue, confusion, muscle cramps and chest pain.'4®

B.3.4.4.2 Major hypoglycaemic events

The results from the mixed effect model of patient utilities from the DAPA-CKD trial also
suggested hypoglycaemic events to be associated with improved HRQoL (Table 30). Given the
lack of face validity of these results, disutility values from the literature were used to inform the
disutility associated with hypoglycaemic events in the base case cost-effectiveness analysis.

An SLR of utility values for economic modelling in T2DM by Beaudet et al. 201446 identified a
study by Currie et al. 2006,'#” which provided disutility estimates for hypoglycaemia events.
Using this study, the impact of major hypoglycaemic events was captured in the base case cost-
effectiveness analysis as the disutility associated with symptomatic hypoglycaemia from Currie et
al. 2006."#" This study used a multivariate model to predict the impact of severity and frequency
of hypoglycaemic events on utility values as measured by EQ-5D. The analysis was from a UK
population of 1,305 patients with diabetes and a symptomatic hypoglycaemic episode was found
to be associated with a 0.014 utility decrement.
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Exploratory analyses in Currie et al. 2006 revealed the Hypoglycaemia Fear Survey (HFS) score
to be a major predictor of EQ-5D, and the number of prior hypoglycaemic events was found to be
a predictor of the HFS score. As such, as a scenario analysis (see Section B.3.8.3), the disutility
associated with a change in the HFS score corresponding to a severe hypoglycaemic event
(0.047) was applied to test the impact of taking fear-related disutilities for hypoglycaemia into
account.

B.3.4.4.3 Bone fractures

The HRQoL decrement associated with bone fracture (JJlf) from the mixed effect model of
patient utility from the DAPA-CKD trial was applied in the base case analysis. This value is
aligned with the disutility for bone fractures in the literature of 0.078 from Sullivan et al. 2016."48
This publication provided a catalogue of disutility values for the UK, based on EQ-5D scores for
diabetes-related chronic conditions, derived from a nationally representative SF-12 survey
response (n=20,705) from the US which were mapped to EQ-5D-3L, and subsequently valued
using UK-specific EQ-5D tariffs. The multivariate regression model included all diabetes-related
comorbidities as independent variables and was controlled for two comorbidity indexes, region,
age, sex, race, ethnicity, education, insurance coverage, family income and body mass index
(BMI) category.

B.3.4.4.4 Diabetic ketoacidosis

There were too few DKA events in the DAPA-CKD trial for a disutility value associated with DKA
events to be derived from the mixed effect model of patient utility. Instead, the literature was
searched in an attempt to find an estimate of the disutility associated with DKA.

No disutility value could be identified for DKA in patients with CKD or patients with T2DM in the
literature. Therefore, no disutility was applied in the base case cost-effectiveness analysis for
DKA. This approach was also taken by NICE in the cost-effectiveness model informing the T1DM
clinical guideline (NG17).149

As a scenario analysis (see Section B.3.8.3), a disutility of 0.0091 was applied for DKA, based on
a study by Peasgood et al. 2016 (random-effects model).'° This disutility value was not applied
in the base case cost-effectiveness analysis, because the study did not find DKA to be a
statistically significant predictor of EQ-5D in either the fixed- or random-effects models and the
study reported a positive coefficient in the fixed-effects model (i.e. DKA was found to be
associated with a numerical improvement in EQ-5D).

B.3.4.4.5 Amputation

The HRQoL decrement associated with amputation (i) from the mixed effect model of
patient utility from the DAPA-CKD trial was applied to the base case cost-effectiveness analysis.
This disutility value for amputation is comparable to the disutility for amputation in the literature.
An SLR of utility values for economic modelling in T2DM by Beaudet et al. 201446 identified the
United Kingdom Prospective Diabetes Study Group 62 (UKPDS 62) publication (Clarke et al.
2002) to provide disutility estimates for complications.’®! Data from 3,192 UKPDS respondents to
the EQ-5D questionnaire were analysed using Tobit and censored least absolute deviations
regression analyses to estimate the utility impact of major complications. Amputation was found
to be associated with a 0.28 utility decrement. The alternative disutility value from Clarke et al.
2002 was applied to the cost-effectiveness analysis in a scenario analysis (see Section B.3.8.3).
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B.3.4.4.6 Genital infections

The disutility associated with genital infection as derived from the DAPA-CKD trial was |l
however, this coefficient was not significant in the mixed effect model. Therefore, the literature
was searched and Sullivan et al. 2016'%® (see description of study above) was identified to report
a disutility value associated with genital infections of 0.049. As such, this value was used to
inform the disutility associated with genital infections in the base case cost-effectiveness
analysis.

B.3.4.4.7 Urinary tract infection

The disutility associated with UTI as derived from the DAPA-CKD mixed effect mode! ([l
was applied in the base case cost-effectiveness analysis. In previous NICE appraisals of
dapagliflozin in HF, T2DM and T1DM,49. 152-156 g disutility value for UTI of 0.003 was applied
based on a published economic evaluation of interventions for UTIs in women, by Barry et al.
1997.157 As such, this alternative disutility value from Barry et al. 1997 was applied in a scenario
analysis (see Section B.3.8.3).

B.3.4.5 Health-related quality-of-life (HRQOL) data used in the cost-

effectiveness analysis

B.3.4.5.1 HRQoL experienced in each health state and HRQoL decrements
associated with event incidence

In the base case cost-effectiveness analysis, each of the CKD stage health states and each of
the dialysis or transplant health states were associated with a utility weighting. The proportion of
patients residing within each heath state in each cycle informed the accrual of QALYs over time.
The impacts of hospitalisation for HF and AKI events were captured as one-off utility decrements
to the proportion of patients who experienced the event, and the decrement was multiplicatively
applied to the relevant CKD stage or dialysis or transplant health state utility value. Similarly, the
impact of AEs was captured as one-off utility decrements to the proportion of patients who
experienced the AE, in a multiplicative manner in line with NICE TSD 12.143

The CKD stage health state utility values were derived using a mixed effect model of patient
utilities from DAPA-CKD (Table 30). It was not possible to derive health state utility values for the
dialysis and transplant health states from any of the dapagliflozin clinical trials due to the small
numbers of patients reaching dialysis or kidney transplant, and therefore these health state utility
values were sourced from the literature. Lee et al. 2005 was identified in the HRQoL SLR (see
Section B.3.4.3 and Appendix H) to provide health state utility values for peritoneal dialysis
patients (0.53), haemodialysis patients (0.44), and kidney transplant patients (0.71).5% Using
these values, a weighted average health state utility value for dialysis (0.46) was calculated
based on the estimated proportions of dialysis patients on peritoneal dialysis (24%) and
haemodialysis (76%), and applied in the base case cost-effectiveness analysis. '8

The disutilities associated with hospitalisation for HF (JJl]) and AKI (Jil]) events in the base
case cost-effectiveness analysis were informed by disutility values derived from the DAPA-CKD
mixed effect model of patient utilities.
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B.3.4.5.2 Health effects excluded from the analysis

The base case cost-effectiveness analysis included the impact of hospitalisation for HF, AKI and
AEs. No disutility value could be identified for DKA, and therefore no disutility value was included
for DKA in the base case cost-effectiveness analysis. Scenario analyses were conducted with
assumed disutility values for DKA, to test the sensitivity of the model to this AE disutility
assumption. In addition, renal AEs were not directly modelled to avoid potential double-counting
with renal efficacy endpoints and the AKI endpoint modelled, as a conservative approach with
respect to dapagliflozin.

B.3.4.5.3 Cost-effectiveness model inputs

The health state utility values and the clinical event disutilities applied in the base case cost-
effectiveness analysis are summarised in Table 31 alongside the source for each value.

Table 31: Summary of utility values applied to the cost-effectiveness model

Mean SE Source Refere.nc_e n
submission
Health state utility values
CKD 1 [ ] [ ] B.3.4.5.1
CKD 2 [ [ B.3.4.5.1
CKD 3a [ [ DAPA.CKD B.3.4.5.1
CKD 3b [ ] [ ] B.3.4.5.1
CKD 4 [ [ B.3.4.5.1
CKD 5 (pre-RRT) [ ] [ ] B.3.4.5.1
Lee et al. 2005.55
Dialysis 0.462 0.0462 —NHS Blood and Transplant B.3.4.5.1
2009158

Transplant 0.710 0.071a Lee et al. 2005.% B.3.4.5.1
Event disutility
Hospitalisation for HF [ I DAPA-CKD® B.3.4.5.1
AKI [ [ DAPA-CKD® B.3.4.5.1
AEs
Volume depletion 0.051 0.012 DAPA-HF 144 B.3.4.4.1
Major hypoglycaemic 0.014 | 0.0012 Currie et al. 200647 B.3.4.4.2
events
Bone fractures [ ] [ ] DAPA-CKD® B.3.4.4.3

Assumed; no evidence B.3.4.4.4
DKA 0 0 identified
Amputation [ ] [ ] B.3.4.4.5
Genital infection [ [ DAPA-CKD% B.3.4.4.6
UTI [ [ B.3.4.4.7

Footnote: 2SE assumed to be 10% of the mean value.
Abbreviations: AKI: acute kidney injury; DKA: diabetic ketoacidosis; CKD: chronic kidney disease; HF: heart
failure; RRT: renal replacement therapy; SE: standard error; UTI: urinary tract infection.
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B.3.5 Cost and healthcare resource use identification,
measurement, and valuation

An SLR was conducted in October 2020 to identify published UK studies reporting cost and
resource use data for adult patients with any stage of CKD, with or without T2DM. Full details of
the SLR search strategy, study selection process and results are presented in Appendix |.

MEDLINE, Embase, the HTAD, and NHS EED were searched, in addition to hand searching of
relevant HTA bodies, economic websites and conference records. Records were eligible for
inclusion if they reported direct cost or resource use data relevant to a model of dapagliflozin in
CKD, were published since 2015, and presented cost data specific to the UK.

A total of 34 publications on 29 unique studies were ultimately included in the SLR. A full list of
the included heath-state utility studies can be found in Table 43 in Appendix |. Kent et al. 2015
was identified in the SLR and used to inform the health state costs in the cost-effectiveness
analysis, as this was the only study that reported CKD management costs for CKD stages 1-5
(pre-RRT).%7

All costs applied in the model were inflated to a 2019/20 cost-year, based on the Hospital and
Community Health Services (HCHS) pay and price inflation index (up to and including 2007/08),
the HCHS index (between 2008/09 and 2013/14), the New Health Services index using the
consumer price index (2014/15), and the NHS Cost Inflation Index (from 2015/2016 onwards), as
reported in the relevant Personal Social Services Research Unit (PSSRU) publications (Unit
Costs of Health and Social Care).'®® Please see Appendix M for details of the inflation indices
used.

B.3.5.1 Intervention and comparators’ costs and resource use

In the base case cost-effectiveness analysis, dapagliflozin was compared with placebo as add-on
therapy to SOC. As discussed in Section B.1.3.3, SOC for CKD differs by patient characteristics
and comprises a range of therapies, with ACE inhibitors/ARBs recommended for patients with
UACR >70 mg/mmol regardless of underlying comorbidities, and for patients with lower levels of
albuminuria who have comorbidities such as HTN (recommended if UACR is >30 mg/mmol) or
T2DM (recommended if uUACR is >3 mg/mmol) (see Section B.1.3.3 for details).

The average annual cost for background SOC applied to the model was estimated based on data
from CPRD, clinician opinion of most commonly used ACE inhibitors and ARBs, and costs from
eMIT. Analyses of the UK CPRD were used to inform the proportion of patients with CKD treated
with each drug class (ACE inhibitors, ARBs, statins, antiplatelets) in clinical practice.3* The
annual costs of ACE inhibitors and ARBs were calculated based on clinician opinion of the most
frequently used ACE inhibitor (ramipril) and ARBs (irbesartan and losartan) in clinical practice.®”
The cost of atorvastatin was used as a representative cost for statins to calculate the annual cost
of statins, and the cost of aspirin was used to calculate the annual cost of antiplatelets, as aspirin
is the most commonly used antiplatelet.

The annual costs of dapagliflozin, placebo and background SOC are summarised in Table 32
and Table 33. The annual cost of canagliflozin is also included in Table 33, as canagliflozin was
considered as a comparator in one of the scenario analyses.
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Table 32: Calculation of weighted average cost for SOC

Therapy Maximum | Pack size | Pack | Annual | % patients with Weighted
daily cost cost | CKD treated with | annual cost
dose, mg® this therapy
. 10 mg, 28
Ramipril 10 tablets | £0-33 | £4.30 [
Losartan 100 100mg, | 0575 | £9.39
28 tablets
300 - Weighted
Irbesartan 300 08 tablots | £265 | £34.54 average cost:
ablets £15.28
. 40 mg, 28
Atorvastatin 80 tablets £0.57 | £14.86 [ ]
75 mg,
Aspirin 150 100 £0.47 | £3.43 [
tablets

Footnotes: 2Based on the respective Summary of Product Characteristics. ® Assumes a 50/50 split for irbesartan
and losartan.

Abbreviations: CKD: chronic kidney disease; SOC: standard of care.

Sources: Ramipril SmPC,?* losartan SmPC,? irbesartan SmPC,?¢ atorvastatin SmPC,'6? aspirin SmPC,'®" eMIT
2021,'82 AstraZeneca Data on File 2021b: REF-109687 (CPRD Analysis),3* AstraZeneca Data on File: Clinical
Expert Opinion.®”

Table 33: Annual drug costs of intervention, comparator and background SOC

Items Annual cost Source
Dapagliflozin (intervention) £476.98 MIMS12
Placebo (comparator) £0 Assumption
Background SOC £15.28 See Table 32
Corsgoznycomprelrn | gaross

Footnote: The annual drug costs were converted to monthly costs in the model before being applied to the
monthly model cycles.

Abbreviations: CKD: chronic kidney disease; MIMS: Monthly Index of Medical Specialities; SOC: standard of
care.

B.3.5.2 Health-state unit costs and resource use

The annual health state costs and per-clinical event costs applied in the cost-effectiveness model
are summarised in Table 34. These annual costs were converted to monthly costs in the model
before being applied to the monthly model cycles.

The annual health state costs of each of the CKD stages were sourced from Kent et al. 2015,
which evaluated the impact of CKD stage on the annual cost of hospital care.5” The annual cost
per patient was estimated by CKD stage (1-3b, stage 4 and stage 5 [pre-dialysis]).

The annual cost of dialysis was sourced from the health economics report of NICE guideline
NG107 for renal replacement therapy and conservative management, which estimated the cost
of dialysis to be £30,591 per patient in 2016/17.5°

The costs associated with a kidney transplant in the first year following transplant were based on
NHS reference costs 2018/19. The sum of the weighted average costs for the total Healthcare
Resource Groups (HRG) for pre-transplant workup, transplant and post-transplant examination
was used as the initial cost of kidney transplant. A maintenance cost for kidney transplant in
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subsequent years was applied based on the cost for immune suppression reported by the NHS
Blood and Transplant factsheet.'%8

The per-clinical event costs for hospitalisation for HF and AKI were calculated based on relevant
NHS reference costs 2018/19.64

Based on interviews with UK nephrologists and GPs, the initiation and use of dapagliflozin for the
treatment of CKD are not expected to require any additional appointments or tests beyond those
already associated with the current management of CKD.®” Therefore, no additional tests or
appointment costs for dapagliflozin were modelled.

Table 34: Annual health state costs and per-event costs

Mean SE Source
Annual health state cost
CKD 1 £1,211.41 £52.82
CKD 2 £1,211.41 £52.82
CKD 3a £1,211.41 £52.82
Kent et al. 201557
CKD 3b £1,211.41 £52.82
CKD 4 £4,241.65 £96.45
CKD 5 (pre-RRT) £14,872.17 £212.43
Dialysis £32,360.41 £3,236.042 NICE NG10760
NHS Reference Costs
2018/19:164
Transplant (initial cost) £27,032.64 £2,703.262 Total HRG LAO1A, LAO2A,
LAO3A, LA12A, LA13A,
LA11Z, LA14Z
Transplant NHS Blood and Transplant
(maintenance cost) £5,948.98 £594.90 fact sheet 7158
Per-clinical event costs
National Schedule of NHS
Costs Year 2018/19:164
Hospitalisation for HF £2,005.28 £200.532 Non-Elective Long Stay and
Non-Elective Short Stay:
EBO3A-E
National Schedule of NHS
Costs Year 2018/19:164
AKI £1,875.63 £187.562 Total HRG:
LAO7H/J/K/L/M/N/P,
LEO1A/B, LE0O2A/B

Footnote: The annual costs were converted to monthly costs in the model before being applied to the monthly
model cycles. @Where SEs were not reported in the literature, SEs were assumed to be 10% of the mean value
Abbreviations: AKI: acute kidney injury; CKD: chronic kidney disease; HF: heart failure; NHS: National Health
Service; RRT: renal replacement therapy; SE: standard error.

B.3.5.3 Adverse reaction unit costs and resource use

The per-event costs applied for AEs in the base case cost-effectiveness analysis are
summarised in Table 35.
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The costs of treating volume depletion, UTI, and genital infection were represented by the cost of
a GP visit, as it was assumed the majority of these AEs could be treated by oral rehydration
therapy, antibiotics, and topical antifungals, respectively.

The cost of hypoglycaemic events was informed by Hammer et al. 2009, which surveyed the
healthcare resource used by patients with T1DM and T2DM who had experienced a severe
hypoglycaemic event. In UK patients with T2DM, the estimated average cost per serious
hypoglycaemic event was €537. This value was converted to pounds using a conversion rate of
£1.00 = €1.473 provided in the paper.'6°

The cost of bone fractures was estimated by calculating the weighted average NHS national
reference cost, total HRG, for fractures in various parts of the body (HE11, HE21, HE41, HE31,
HE51, and HE71).

The cost of a DKA event was estimated from Dhatariya et al. 2017, a costing study based on a
national survey of UK hospitals on aspects of their care during acute hospital admissions of DKA.
166 The total cost per DKA estimated by Dhatariya et al. 2017 included costs for diagnostic and
laboratory assessments, nurse and physician contacts, drug usage during the acute phase of
DKA admission, and daily ward costs following resolution of DKA. 166

The cost of amputation was informed by Alva et al. 2015, which accounted for inpatient care
costs and outpatient care costs associated with amputation in the UKPDS T2DM study.'®” The
study found amputation to be associated with inpatient and outpatient care costs of £9,546 and
£2,699, respectively. The inpatient and outpatient care costs were summed to inform the cost of
amputation in the base case cost-effectiveness analysis."®”

Table 35: AE per-event costs

AE Mean SE Source
. PSSRU 2020°
a
Volume depletion £40.10 £4.01 Assume one GP visit
Hammer et al. (2009)'65
; : Severe hypoglycaemic events, €537,
g/lvaejgzshypoglycaemlc £450.67 £45.072 conversion to Euros at rate of 1.473,
uplifted from 2007 cost year to
2019/20
NHS Reference Costs'64
a Total HRG, weighted average of
Bone fractures £2,362.87 £236.29 HE11, HE21, HE41, HE31, HE51 and
HET71
Dhatariya et al. 2017166
DKA £2,237.47 £211.00 £2,064 in 2014, uplifted to 2019/20
cost year
Alva et al. 201567
Amputation £13,540.96 £2,130.61 Inpatient care cost and outpatient care
cost, uplifted to 2019/20 cost year
159
Genital infections £40.10 £4.012 PSSRU 2020 .
Assume one GP visit
PSSRU 20201"%°
uTl £40.10 £4.01 Assume one GP visit

Footnote: 2Where SEs were not reported in the literature, SEs were assumed to be 10% of the mean value.
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Abbreviations: DKA: diabetic ketoacidosis; PSSRU: Personal Social Services Research Unit; UTI: urinary tract
infection; SE: standard error.

B.3.5.4 Miscellaneous unit costs and resource use

All relevant costs have been captured in the above sections.

B.3.6 Summary of base case analysis inputs and assumptions

B.3.6.1 Summary of base case analysis inputs

An overview of the base case cost-effectiveness analysis inputs is provided in Table 36.

Table 36: Base case model inputs

Variable ‘ Mean ‘ SE ‘ Distribution Reference
Baseline characteristics
Age (years) - - Normal
Female [ ] [ ] Beta
BMI (kg/m?) e [ Normal
Race: White - - Beta
Er?]cei.iczlr?ck or African - - Beta
Race: Other - - Beta
Smoker - - Beta
CKD 1 [ [ Beta
CKD 2 [ ] [ ] Beta
CKD 3a [ ] [ ] Beta
CKD 3b [ ] [ ] Beta
CKD 4 [ ] [ ] Beta
CKD 5 (pre-RRT) [ ] [ ] Beta
Dialysis ] I Beta Table 22
Transplant [ ] [ ] Beta
FejA. 553%99323/2%%0 - - Beta
2>
umﬁé?rsmg I';?»00 mg/g (33.9 N N Beta
T2DM [ [ Beta
Glomerulonephritis - - Beta
ACE inhibitor [ [ Beta
ARB [ [ Beta
MRA [ [ Beta
Diuretic [ ] [ ] Beta
Potassium (mmol/L) [ ] [ ] Normal
(Srzi:clill;:)blood pressure - - Normal
Haemoglobin (g/dL) e [ ] Normal
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Prior HF - - Beta
Prior MI [ ] [ ] Beta
Prior Stroke [ [ Beta
Health state transition probabilities — dapagliflozin (months 0—4)
CKD 1->CKD 1 0.586 0.076 Beta
CKD 1->CKD 2 0.219 0.064 Beta
CKD 1 ->CKD 3a 0.049 0.033 Beta
CKD 1 ->CKD 3b 0.049 0.033 Beta
CKD 1->CKD 4 0.024 0.024 Beta
CKD 1->CKD 5 0.024 0.024 Beta
CKD 1 ->Dialysis 0.024 0.024 Beta
CKD 1 ->Transplant 0.025 0.024 Beta
CKD2->CKD 1 0.018 0.005 Beta
CKD 2 ->CKD 2 0.709 0.016 Beta
CKD 2 ->CKD 3a 0.246 0.015 Beta
CKD 2 ->CKD 3b 0.019 0.005 Beta
CKD 2 ->CKD 4 0.003 0.002 Beta
CKD 2 ->CKD 5 0.003 0.002 Beta
CKD 2 ->Dialysis 0.001 0.001 Beta
CKD 2 ->Transplant 0.001 0.001 Beta
CKD3a->CKD 1 0.001 0.001 Beta
CKD 3a ->CKD 2 0.079 0.006 Beta fable 23
CKD 3a ->CKD 3a 0.749 0.009 Beta
CKD 3a ->CKD 3b 0.162 0.008 Beta
CKD 3a->CKD 4 0.008 0.002 Beta
CKD 3a->CKD 5 0.000 0.000 Beta
CKD 3a ->Dialysis 0.000 0.000 Beta
CKD 3a ->Transplant 0.000 0.000 Beta
CKD 3b ->CKD 1 0.001 0.000 Beta
CKD 3b ->CKD 2 0.005 0.001 Beta
CKD 3b ->CKD 3a 0.079 0.004 Beta
CKD 3b ->CKD 3b 0.812 0.006 Beta
CKD 3b ->CKD 4 0.102 0.005 Beta
CKD 3b ->CKD 5 0.001 0.000 Beta
CKD 3b ->Dialysis 0.000 0.000 Beta
CKD 3b ->Transplant 0.000 0.000 Beta
CKD 4 ->CKD 1 0.001 0.001 Beta
CKD 4 ->CKD 2 0.003 0.001 Beta
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CKD 4 ->CKD 3a 0.006 0.002 Beta
CKD 4->CKD 3b 0.143 0.008 Beta
CKD 4 ->CKD 4 0.843 0.008 Beta
CKD 4 ->CKD 5 0.004 0.001 Beta
CKD 4 ->Dialysis 0.001 0.001 Beta
CKD 4 ->Transplant 0.001 0.000 Beta
CKD 5 ->CKD 1 0.063 0.060 Beta
CKD 5 ->CKD 2 0.125 0.080 Beta
CKD 5 ->CKD 3a 0.062 0.058 Beta
CKD 5 ->CKD 3b 0.124 0.080 Beta
CKD 5 ->CKD 4 0.375 0.118 Beta
CKD 5 ->CKD 5 0.125 0.080 Beta
CKD 5 ->Dialysis 0.063 0.059 Beta
CKD 5 ->Transplant 0.062 0.059 Beta
Dialysis ->CKD 1 0.000 0.000 Beta
Dialysis ->CKD 2 0.000 0.000 Beta
Dialysis ->CKD 3a 0.000 0.000 Beta
Dialysis->CKD 3b 0.000 0.000 Beta
Dialysis ->CKD 4 0.000 0.000 Beta
Dialysis ->CKD 5 0.000 0.000 Beta
Dialysis ->Dialysis 0.995 0.100 Beta
Dialysis ->Transplant 0.005 0.000 Beta
Transplant ->CKD 1 0.000 0.000 Beta
Transplant ->CKD 2 0.000 0.000 Beta
Transplant ->CKD 3a 0.000 0.000 Beta
Transplant ->CKD 3b 0.000 0.000 Beta
Transplant ->CKD 4 0.000 0.000 Beta
Transplant ->CKD 5 0.000 0.000 Beta
Transplant ->Dialysis 0.007 0.001 Beta
Transplant ->Transplant 0.993 0.099 Beta
Health state transition probabilities — placebo (months 0-4)
CKD1->CKD1 0.375 0.084 Beta
CKD 1 ->CKD 2 0.313 0.081 Beta
CKD 1 ->CKD 3a 0.156 0.064 Beta
CKD 1 ->CKD 3b 0.031 0.030 Beta Table 24
CKD 1 ->CKD 4 0.031 0.030 Beta
CKD 1->CKD 5 0.031 0.030 Beta
CKD 1 ->Dialysis 0.031 0.030 Beta

Company evidence submission template for dapagliflozin for treating chronic kidney disease [ID
3866]
© AstraZeneca (2021). All rights reserved Page 104 of 140



CKD 1 ->Transplant 0.031 0.030 Beta
CKD 2 ->CKD 1 0.009 0.003 Beta
CKD 2 ->CKD 2 0.770 0.014 Beta
CKD 2 ->CKD 3a 0.195 0.013 Beta
CKD 2 ->CKD 3b 0.016 0.004 Beta
CKD 2 ->CKD 4 0.004 0.002 Beta
CKD 2 ->CKD 5 0.002 0.002 Beta
CKD 2 ->Dialysis 0.002 0.002 Beta
CKD 2 ->Transplant 0.001 0.001 Beta
CKD 3a->CKD 1 0.002 0.001 Beta
CKD 3a ->CKD 2 0.070 0.005 Beta
CKD 3a ->CKD 3a 0.774 0.009 Beta
CKD 3a ->CKD 3b 0.149 0.007 Beta
CKD 3a ->CKD 4 0.004 0.001 Beta
CKD 3a->CKD 5 0.000 0.000 Beta
CKD 3a ->Dialysis 0.000 0.000 Beta
CKD 3a ->Transplant 0.000 0.000 Beta
CKD 3b ->CKD 1 0.002 0.001 Beta
CKD 3b ->CKD 2 0.004 0.001 Beta
CKD 3b ->CKD 3a 0.084 0.005 Beta
CKD 3b ->CKD 3b 0.826 0.006 Beta
CKD 3b ->CKD 4 0.082 0.005 Beta
CKD 3b ->CKD 5 0.001 0.001 Beta
CKD 3b ->Dialysis 0.001 0.000 Beta
CKD 3b ->Transplant 0.000 0.000 Beta
CKD 4 ->CKD 1 0.001 0.001 Beta
CKD 4 ->CKD 2 0.002 0.001 Beta
CKD 4 ->CKD 3a 0.005 0.002 Beta
CKD 4->CKD 3b 0.127 0.008 Beta
CKD 4 ->CKD 4 0.856 0.009 Beta
CKD 4 ->CKD 5 0.007 0.002 Beta
CKD 4 ->Dialysis 0.001 0.001 Beta
CKD 4 ->Transplant 0.001 0.001 Beta
CKD5->CKD 1 0.043 0.041 Beta
CKD 5 ->CKD 2 0.174 0.077 Beta
CKD 5 ->CKD 3a 0.043 0.042 Beta
CKD 5 ->CKD 3b 0.044 0.042 Beta
CKD5->CKD 4 0.175 0.077 Beta

Company evidence submission template for dapagliflozin for treating chronic kidney disease [ID
3866]
© AstraZeneca (2021). All rights reserved Page 105 of 140



CKD 5 ->CKD 5 0.348 0.097 Beta

CKD 5 ->Dialysis 0.130 0.068 Beta
CKD 5 ->Transplant 0.043 0.041 Beta
Dialysis ->CKD 1 0.000 0.000 Beta
Dialysis ->CKD 2 0.000 0.000 Beta
Dialysis ->CKD 3a 0.000 0.000 Beta
Dialysis->CKD 3b 0.000 0.000 Beta
Dialysis ->CKD 4 0.000 0.000 Beta
Dialysis ->CKD 5 0.000 0.000 Beta
Dialysis ->Dialysis 0.995 0.100 Beta
Dialysis ->Transplant 0.005 0.000 Beta
Transplant ->CKD 1 0.000 0.000 Beta
Transplant ->CKD 2 0.000 0.000 Beta
Transplant ->CKD 3a 0.000 0.000 Beta
Transplant ->CKD 3b 0.000 0.000 Beta
Transplant ->CKD 4 0.000 0.000 Beta
Transplant ->CKD 5 0.000 0.000 Beta
Transplant ->Dialysis 0.007 0.001 Beta
Transplant ->Transplant 0.993 0.099 Beta
Health state transition probabilities — dapagliflozin (month 5 onwards)
CKD 1 ->CKD 1 0.891 0.017 Beta
CKD 1 ->CKD 2 0.070 0.014 Beta
CKD 1 ->CKD 3a 0.009 0.005 Beta
CKD 1 ->CKD 3b 0.015 0.007 Beta
CKD 1 ->CKD 4 0.006 0.004 Beta
CKD 1 ->CKD 5 0.003 0.003 Beta
CKD 1 ->Dialysis 0.003 0.003 Beta
CKD 1 ->Transplant 0.003 0.003 Beta
CKD 2 ->CKD 1 0.005 0.001 Beta
CKD 2 ->CKD 2 0.909 0.004 Beta
CKD 2 ->CKD 3a 0.078 0.004 Beta Table 23
CKD 2 ->CKD 3b 0.006 0.001 Beta
CKD 2 ->CKD 4 0.002 0.001 Beta
CKD 2 ->CKD 5 0.000 0.000 Beta
CKD 2 ->Dialysis 0.000 0.000 Beta
CKD 2 ->Transplant 0.000 0.000 Beta
CKD 3a ->CKD 1 0.001 0.000 Beta
CKD 3a ->CKD 2 0.025 0.001 Beta
CKD 3a ->CKD 3a 0.913 0.003 Beta
CKD 3a ->CKD 3b 0.059 0.002 Beta
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CKD 3a ->CKD 4 0.002 0.000 Beta
CKD 3a ->CKD 5 0.000 0.000 Beta
CKD 3a ->Dialysis 0.000 0.000 Beta
CKD 3a ->Transplant 0.000 0.000 Beta
CKD 3b ->CKD 1 0.000 0.000 Beta
CKD 3b ->CKD 2 0.001 0.000 Beta
CKD 3b ->CKD 3a 0.025 0.001 Beta
CKD 3b ->CKD 3b 0.938 0.002 Beta
CKD 3b ->CKD 4 0.035 0.001 Beta
CKD 3b ->CKD 5 0.000 0.000 Beta
CKD 3b ->Dialysis 0.000 0.000 Beta
CKD 3b ->Transplant 0.000 0.000 Beta
CKD 4 ->CKD 1 0.000 0.000 Beta
CKD 4 ->CKD 2 0.000 0.000 Beta
CKD 4 ->CKD 3a 0.001 0.000 Beta
CKD 4->CKD 3b 0.035 0.002 Beta
CKD 4 ->CKD 4 0.952 0.002 Beta
CKD 4 ->CKD 5 0.010 0.001 Beta
CKD 4 ->Dialysis 0.001 0.000 Beta
CKD 4 ->Transplant 0.000 0.000 Beta
CKD 5 ->CKD 1 0.001 0.001 Beta
CKD 5 ->CKD 2 0.002 0.001 Beta
CKD 5 ->CKD 3a 0.002 0.001 Beta
CKD 5 ->CKD 3b 0.001 0.001 Beta
CKD 5 ->CKD 4 0.027 0.005 Beta
CKD 5 ->CKD 5 0.920 0.008 Beta
CKD 5 ->Dialysis 0.045 0.006 Beta
CKD 5 ->Transplant 0.002 0.001 Beta
Dialysis ->CKD 1 0.000 0.000 Beta
Dialysis ->CKD 2 0.000 0.000 Beta
Dialysis ->CKD 3a 0.000 0.000 Beta
Dialysis->CKD 3b 0.000 0.000 Beta
Dialysis ->CKD 4 0.000 0.000 Beta
Dialysis ->CKD 5 0.000 0.000 Beta
Dialysis ->Dialysis 0.995 0.100 Beta
Dialysis ->Transplant 0.005 0.000 Beta
Transplant ->CKD 1 0.000 0.000 Beta
Transplant ->CKD 2 0.000 0.000 Beta
Transplant ->CKD 3a 0.000 0.000 Beta
Transplant ->CKD 3b 0.000 0.000 Beta
Transplant ->CKD 4 0.000 0.000 Beta
Transplant ->CKD 5 0.000 0.000 Beta
Transplant ->Dialysis 0.007 0.001 Beta
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Transplant ->Transplant 0.993 0.099 Beta
Health state transition probabilities — placebo (month 5 onwards)
CKD 1 ->CKD 1 0.884 0.020 Beta
CKD 1 ->CKD 2 0.075 0.016 Beta
CKD 1 ->CKD 3a 0.015 0.007 Beta
CKD 1 ->CKD 3b 0.011 0.006 Beta
CKD 1 ->CKD 4 0.004 0.004 Beta
CKD 1 ->CKD 5 0.004 0.004 Beta
CKD 1 ->Dialysis 0.004 0.004 Beta
CKD 1 ->Transplant 0.004 0.004 Beta
CKD 2 ->CKD 1 0.004 0.001 Beta
CKD 2 ->CKD 2 0.915 0.004 Beta
CKD 2 ->CKD 3a 0.072 0.004 Beta
CKD 2 ->CKD 3b 0.008 0.001 Beta
CKD 2 ->CKD 4 0.002 0.001 Beta
CKD 2 ->CKD 5 0.000 0.000 Beta
CKD 2 ->Dialysis 0.000 0.000 Beta
CKD 2 ->Transplant 0.000 0.000 Beta
CKD 3a ->CKD 1 0.000 0.000 Beta
CKD 3a ->CKD 2 0.023 0.001 Beta
CKD 3a ->CKD 3a 0.910 0.003 Beta
CKD 3a ->CKD 3b 0.064 0.002 Beta
CKD 3a ->CKD 4 0.003 0.001 Beta Table 24
CKD 3a ->CKD 5 0.000 0.000 Beta
CKD 3a ->Dialysis 0.000 0.000 Beta
CKD 3a ->Transplant 0.000 0.000 Beta
CKD 3b ->CKD 1 0.000 0.000 Beta
CKD 3b ->CKD 2 0.001 0.000 Beta
CKD 3b ->CKD 3a 0.026 0.001 Beta
CKD 3b ->CKD 3b 0.931 0.002 Beta
CKD 3b ->CKD 4 0.041 0.001 Beta
CKD 3b ->CKD 5 0.000 0.000 Beta
CKD 3b ->Dialysis 0.001 0.000 Beta
CKD 3b ->Transplant 0.000 0.000 Beta
CKD 4 ->CKD 1 0.000 0.000 Beta
CKD 4 ->CKD 2 0.001 0.000 Beta
CKD 4 ->CKD 3a 0.001 0.000 Beta
CKD 4->CKD 3b 0.028 0.001 Beta
CKD 4 ->CKD 4 0.954 0.002 Beta
CKD 4 ->CKD 5 0.014 0.001 Beta
CKD 4 ->Dialysis 0.002 0.000 Beta
CKD 4 ->Transplant 0.000 0.000 Beta
CKD 5 ->CKD 1 0.001 0.001 Beta
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CKD 5 ->CKD 2 0.001 0.001 Beta
CKD 5 ->CKD 3a 0.001 0.001 Beta
CKD 5 ->CKD 3b 0.002 0.001 Beta
CKD 5 ->CKD 4 0.038 0.005 Beta
CKD 5 ->CKD 5 0.910 0.008 Beta
CKD 5 ->Dialysis 0.044 0.005 Beta
CKD 5 ->Transplant 0.003 0.002 Beta
Dialysis ->CKD 1 0.000 0.000 Beta
Dialysis ->CKD 2 0.000 0.000 Beta
Dialysis ->CKD 3a 0.000 0.000 Beta
Dialysis->CKD 3b 0.000 0.000 Beta
Dialysis ->CKD 4 0.000 0.000 Beta
Dialysis ->CKD 5 0.000 0.000 Beta
Dialysis ->Dialysis 0.995 0.100 Beta
Dialysis ->Transplant 0.005 0.000 Beta
Transplant ->CKD 1 0.000 0.000 Beta
Transplant ->CKD 2 0.000 0.000 Beta
Transplant ->CKD 3a 0.000 0.000 Beta
Transplant ->CKD 3b 0.000 0.000 Beta
Transplant ->CKD 4 0.000 0.000 Beta
Transplant ->CKD 5 0.000 0.000 Beta
Transplant ->Dialysis 0.007 0.001 Beta
Transplant ->Transplant 0.993 0.099 Beta
Annual probability of discontinuation

Dapagliflozin [ ] [ ] Beta BS§C§|<1)n7
All-cause mortality survival equation — Gompertz

Shape 0.00026 0.00 Normal
Rate 0.00069 0.00 Normal
Dapagliflozin -0.36597 0.13 Normal
Age 0.03436 0.01 Normal
Female -0.36049 0.14 Normal
;{;‘;‘i}gs‘:k or African 0.63375 0.34 Normal
Race: White 0.81962 0.20 Normal
Race: Other 0.84351 0.25 Normal Table 26
BMI (kg/m?) -0.02235 0.01 Normal
eGFR <15 ml/min/1.73 m? 1.47894 0.37 Normal
SOPR 1530 mi/min/t.73 0.53771 0.30 Normal
eOFR 30-60 mimin/1.73 0.28160 0.28 Normal
Haemoglobin (g/dL) -0.22982 0.04 Normal
Glomerulonephritis -0.45994 0.29 Normal
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(Srzf;ﬂg)b'“’d pressure -0.00930 0.00 Normal
Potassium (mmol/L) -0.16838 0.11 Normal
Prior HF 0.81752 0.16 Normal
Prior Ml 0.37557 0.17 Normal
Prior Stroke 0.47429 0.20 Normal
Hospitalisation for HF risk equation — generalised estimating equation
Intercept -11.41542 1.76 Normal
Dapagliflozin -0.64716 0.21 Normal
Age 0.04654 0.01 Normal
T2DM 0.81195 0.33 Normal
BMI (kg/m?2) 0.05873 0.02 Normal
Race: Black or African 0.41411 0.50 Normal
Race: White 0.65848 0.33 Normal
Race: Other -0.35959 0.58 Normal
Smoking 0.48239 0.15 Normal
eGFR <15 ml/min/1.73 m? 0.87720 0.77 Normal Table 27
eOFR 15-30 mi/min/1.73 0.85811 0.62 Normal
SOFR 30-60 ml/min/t.73 0.33567 0.59 Normal
;’?;f_:s%(_’; ?FSS/Q%/SD 1.32207 1.03 Normal
;’Z(/:n'f%i‘?’)oo mg/g (33.9 1.63788 1.01 Normal
Potassium -0.43026 0.17 Normal
Haemoglobin -0.15531 0.07 Normal
Prior HF 1.75096 0.23 Normal
AKI risk equation — generalised estimating equation

Intercept -6.81785 1.10 Normal
Dapagliflozin -0.30783 0.16 Normal
/Fir?]‘;er}CZ'ﬁCk or African 0.55403 0.37 Normal
Race: White 0.54789 0.21 Normal
Race: Other 0.32357 0.30 Normal
eGFR <15 ml/min/1.73 m? 212615 0.40 Normal
eOPR 15-30 miimin/1.73 0.61858 0.37 Normal Table 28
SOFR 30-60 mi/min/t.73 0.01084 0.35 Normal
Glomerulonephritis -0.59022 0.30 Normal
Prior Ml 0.32089 0.22 Normal
Potassium 0.25111 0.14 Normal
Haemoglobin -0.14558 0.05 Normal
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Prior HF | o7e177 | o049 Normal

Annual probability of AEs — dapagliflozin

Volume depletion - - Beta
(Il/lvaégishypoglycaemlc | | Beta

Bone fractures [ ] [ ] Beta

Diabetic ketoacidosis [ ] [ ] Beta Table 29
Amputation [ ] [ ] Beta

Genital infections [ ] [ ] Beta

UTI [ [ Beta

Annual probability of AEs — placebo

Volume depletion [ ] [ ] Beta
(I\a/lvﬂgtrshypoglycaemlc N I Beta

Bone fractures [ ] [ ] Beta

Diabetic ketoacidosis [ ] [ ] Beta Table 29
Amputation - - Beta

Genital infections [ [ Beta

UTI [ [ Beta

Health states utility values

CKD 1 [ ] [ ] Beta

CKD 2 [ [ Beta

CKD 3a [ ] [ ] Beta

CKD 3b [ [ Beta

CKD 4 [ ] [ Beta Table 31
CKD 5 (pre-RRT) [ [ Beta

Dialysis 0.462 0.046 Beta

Transplant 0.710 0.071 Beta

Event disutility

Hospitalisation for HF [ [ Beta Table 31
AKI [ ] [ ] Beta

Adverse event disutility

Volume depletion 0.051 0.012 Beta
('\aﬂvaé;’trshypog'ycaemic 0.014 0.001 Beta

Bone fractures [ ] [ ] Beta

DKA 0 0 Beta Table 31
Amputation [ ] [ ] Beta

Genital infection [ ] [ ] Beta

UTI [ ] [ ] Beta

Annual drug costs

Qg;:;'iffgzsitn"f £476.98 N/A N/A bl 33
Placebo (comparator) £0 N/A N/A
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Background SOC £15.28 £1.53 Gamma
Qanagliflgzin (comparator £476.98 N/A N/A
in scenario analysis)
Annual health state cost
CKD 1 £1,211.41 £52.82 Gamma
CKD 2 £1,211.41 £52.82 Gamma
CKD 3a £1,211.41 £52.82 Gamma
CKD 3b £1,211.41 £52.82 Gamma
CKD 4 £4,241.65 £96.45 Gamma Table 34
CKD 5 (pre-RRT) £14,872.17 £212.43 Gamma
Dialysis £32,360.41 £3,236.04 Gamma
Transplant (initial cost) £27,032.64 £2,703.26 Gamma
Transplant (maintenance £5,048.98 £594 90 Gamma
cost)
Per event costs
Hospitalisation for HF £2,005.28 £200.53 Gamma
Table 34
AKI £1,875.63 £187.56 Gamma
AE per event costs
Volume depletion £40.10 £4.01 Gamma
Major hypoglycaemic £450.67 £45.07 Gamma
events
Bone fractures £2,362.87 £236.29 Gamma
Table 34
DKA £2,237.47 £211.00 Gamma
Amputation £13,540.96 £2,130.61 Gamma
Genital infections £40.10 £4.01 Gamma
UTI £40.10 £4.01 Gamma

Footnote: All annual probabilities and costs were converted to monthly probabilities and costs in the model
before being applied to the monthly model cycles.

Abbreviations: ACE: angiotensin converting enzyme; AE: adverse event; AKI: acute kidney injury; ARB:
angiotensin Il receptor blocker; BMI: body mass index; CKD: chronic kidney disease; DKA: diabetic ketoacidosis;
eGFR: estimated glomerular filtration rate; HF: heart failure; MI: myocardial infarction; MRA: mineralocorticoid
receptor antagonist; RRT: renal replacement therapy; T2DM: type 2 diabetes mellitus; uACR: urine albumin
creatinine ratio; UTI: urinary tract infection.

B.3.6.2 Assumptions

The base case cost-effectiveness analysis estimates the cost-effectiveness of dapagliflozin
versus placebo as add-on therapy to SOC in patients with CKD, based on transition probabilities,
adjusted survival equations and adjusted risk equations derived from the DAPA-CKD trial.

The endpoint of 250% sustained eGFR decline which was a component of the composite primary
endpoint was captured through treatment-specific transition probabilities. These transition
probabilities were derived from IPD from DAPA-CKD, based on eGFR measurements from the
trial. Similarly, the treatment effect of dapagliflozin on time to ESKD and dialysis (also
components of the primary endpoint) were captured through these treatment-specific transition
probabilities which results in a delayed progression to ESKD and dialysis in the dapagliflozin arm
compared with placebo.
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Changes in uUACR were not captured in the model, and as such uACR could not be modelled as
a time-updated covariable for the survival equations and risk equations in the model, despite the
prognostic value of uUACR."” Change from baseline uACR was observed in the DAPA-CKD trial

as an exploratory endpoint

B.2.6.3.6.%* As such, the omission of explicit UACR modelling is likely to be

conservative with respect to dapagliflozin, as consequences of UACR improvements beyond the
trial duration would not be accounted for by the clinical endpoints modelled from the trial data,
and therefore these benefits of dapagliflozin would not be captured in the current model.

Changes in patients’ T2DM status overtime were not modelled, and therefore, any benefits of
dapagliflozin on new onset T2DM could not be captured. Exploratory analyses of the DAPA-CKD
trial show dapagliflozin

I > Similarly, the well-established benefit of

dapagliflozin on glycaemic control in patients with comorbid T2DM is not captured in the current
mode|_152, 154, 155

The model assumed health state utility values to be constant with age. The coefficient for age in
the mixed effects model of patient utilities from DAPA-CKD was very small (JJJl] decrement per
additional year of age), and therefore was considered unlikely to have an impact on the cost-
effectiveness results, especially given the relatively few total life years modelled.

The cost-effectiveness model assumed that patients continue to receive dapagliflozin as they
progress to dialysis. This is in line with the DAPA-CKD trial protocol, which allowed the use of
dapagliflozin to continue after initiation of dialysis. This may not be fully representative of clinical
practice, as a proportion of patients may discontinue dapagliflozin at dialysis, despite the CV
benefits associated with dapagliflozin. A scenario analysis was conducted to test the impact on
cost-effectiveness of dapagliflozin whereby the model assumes patients discontinue dapagliflozin
at initiation of dialysis.

The cost-effectiveness analysis does not model the conservative management of CKD, whereby
ESKD is managed without dialysis or transplant, with the primary objective of optimising HRQoL.
In UK clinical practice, only a small proportion of patients with ESKD (approximately 5%) choose
conservative management.*” Therefore, the impact of omitting conservative management from
the model is unlikely to have a substantial impact on the cost-effectiveness results.

Finally, genital infections and UTIs were only modelled for the proportion of patients in the cost-
effectiveness model with comorbid T2DM. This modelling approach was taken because patients
with T2DM are more susceptible to these AEs, due to glucosuria and hyperglycaemia-related
impairment of the immune response, leading to higher prevalence and recurrence of genital
infections and UTIs in adults with T2DM compared to those without T2DM. %8 16° Genital
infections and UTls have a negligible impact on the cost-effectiveness results, and the ICER is
not expected to substantially change, even if these AEs are applied to the whole CKD patient
population including those without T2DM.

B.3.7 Base case results

The deterministic base case cost-effectiveness analysis results of dapagliflozin compared with
placebo over a lifetime horizon are summarised in Table 37. Dapagliflozin as an add-on therapy
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to SOC was associated with 6.8 total QALY's and £56,526 total costs. In comparison, placebo as
an add-on therapy to SOC was associated with 6.0 total QALY's and £51,408 total costs.
Treatment with dapagliflozin, compared with placebo, as an add-on therapy to SOC was
associated with increased life years (+1.007 per patient), increased QALY's (+0.769 per patient),
at an incremental cost of £5,118 per patient. Dapagliflozin as add-on therapy to SOC was highly
cost-effective compared with placebo, with an ICER of £6,655/QALY gained.

The incremental QALY's were driven by increased life years and longer duration spent in the
earlier stages of CKD (stages 1—4) (Table 38). The reduction in hospitalisation for HF and AKI
incidence associated with dapagliflozin versus placebo did not have a substantial impact on the
incremental QALYSs.

The additional costs associated with the dapagliflozin plus SOC arm were due to additional costs
associated with dapagliflozin treatment (these were the main driver of the difference in costs),
and additional CKD background SOC and dialysis costs due to increased life years (Table 39).
There was also a small incremental cost associated with AEs with dapagliflozin. However, these
additional costs were partially offset by cost-savings from reduced transplant, hospitalisation for
HF and AKI costs.

Details of clinical outcomes from the base case analysis and the health state distribution over
time are provided in Appendix J.

Table 37: Base case deterministic results

Dapagliflozin +
soc P(':gr‘;b‘;:atso?)c Incremental | ICER (£/QALY)
(intervention) P
Life years 9.260 8.254 1.007
QALYs 6.800 6.031 0.769 £6,655
Costs (£) £56,526 £51,408 £5,118

Abbreviations: ICER: incremental cost-effectiveness ratio; LYG: life years gained; QALYs: quality-adjusted life
years; SOC: standard of care.

Table 38: Base case deterministic results — disaggregated QALYs

Dapagliofg) LS Placebo + SOC I
ncremental
(intervention) (B EEEED)
QALYs from health states
CKD 1 0.041 0.026 0.015
CKD 2 0.524 0.470 0.054
CKD 3a 1.433 1.250 0.183
CKD 3b 2.277 1.852 0.424
CKD 4 1.690 1.593 0.097
CKD 5 (pre-RRT) 0.185 0.194 -0.009
Dialysis 0.405 0.397 0.008
Transplant 0.252 0.254 -0.003
Event disutility
Hospitalisation for HF 0.000 0.000 0.000
AKI -0.002 -0.003 0.000
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PEm———
Dapaglloflg o P(I:g;l:):\:atsoor)c Incremental
(intervention)

AE related disutility -0.004 -0.003 -0.001

Total QALYs

Total QALYs | 6.800 | 6.031 | 0.769

Abbreviations: AE: adverse event; AKI: acute kidney injury; CKD: chronic kidney disease; HF: heart failure;
QALY: quality-adjusted life year; RRT: renal replacement therapy; SOC: standard of care.

Table 39: Base case deterministic results — disaggregated costs

Dap?gliflozin_+ SOC Placebo + SOC Incremental
(intervention) (comparator)

Management costs
Drug acquisition costs £3,212 £126 £3,086
E(')sz:z‘:xrgﬁgﬁ%egs% £19,926 £18,498 £1,428
Clinical event costs
Dialysis £28,395 £27,858 £537
Transplant £2,932 £2,939 -£7
Hospitalisation for HF £41 £54 -£13
AKI £382 £424 -£42
AEs £1,637 £1,509 £128
Total costs
Total costs | £56,526 £51,408 £5,118

Abbreviations: AE: adverse event; AKI: acute kidney injury; HF: heart failure; RRT: renal replacement therapy;
SOC: standard of care.

B.3.8 Sensitivity analyses

B.3.8.1 Probabilistic sensitivity analysis

A PSA was performed to explore the effect of uncertainty associated with all model inputs. One
thousand PSA iterations were run to obtain stable estimates of the mean model results, and the
mean total costs and mean total QALY's were calculated to estimate the probabilistic ICER.

In the PSA, all values were drawn from a distribution at the beginning of each simulated cohort in
order to vary parameters that would otherwise remain fixed in the deterministic base case. Model
input values were sampled from distributions around the mean (used in the deterministic
analysis), based on the SE associated with the input parameter. In general, beta distributions
were used for utilities, proportions and probability estimates, gamma distributions were used for
costs, and normal distributions were used for the other parameters. Details on the parameters,
SEs, and assumptions are provided throughout Section B.3 and summarised in Section B.3.6.1.

The probabilistic results (Table 40) were highly comparable with the deterministic results (see
Section B.3.7). The incremental life years, QALYs and costs in the probabilistic analysis results
were 1.001 life years, 0.764 QALYs and £5,134, compared to 1.007 life years, 0.769 QALY's and
£5,118 in the deterministic analysis results. The ICER in the probabilistic analysis remained
highly cost-effective at £6,717/QALY gained. The probabilities of cost-effectiveness at
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willingness-to-pay thresholds of £20,000/QALY and £30,000/QALY were 99.9% and 100%,
respectively (Figure 24). The PSA scatterplot, cost-effectiveness acceptability curve and the

ICER convergence curve from the PSA are shown in Figure 24—Figure 26.

Table 40: Base case probabilistic results

i+
Dapaglglc? " Placebo + SOC | o omental | ICER (£/QALY)
(intervention) (DR CELED)

Life years 9.305 8.304 1.001

QALYs 6.832 6.068 0.764 £6,717

Costs (£) £56,839 £51,706 £5,134

Abbreviations: ICER: incremental cost-effectiveness ratio; QALYs: quality-adjusted life years: SOC, standard of
care.

Figure 24: Cost-effectiveness scatter plot from PSA
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Abbreviations: CE: cost-effectiveness; PSA: probabilistic sensitivity analysis; QALY quality-adjusted life year;
WTP: willingness to pay.

Figure 25: Cost-effectiveness acceptability curve from PSA
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Abbreviations: CE: cost-effectiveness; PSA: probabilistic sensitivity analysis; WTP: willingness to pay.
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Figure 26: ICER convergence curve from PSA
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Abbreviations: ICER: incremental cost-effectiveness ratio; PSA: probabilistic sensitivity analysis; QALY: quality-
adjusted life year.

B.3.8.2 Deterministic sensitivity analysis

Deterministic sensitivity analyses were performed to explore the effect of uncertainty associated
with varying individual model inputs or groups of individual model inputs. Model inputs were
varied by 20% from baseline, or to 0% or 6% for the discounting factor, or to 5 years and 10
years for the time horizon. The results are presented as a tornado plot in Figure 27.

In the deterministic sensitivity analyses, a reduction in the time horizon to 10 years had the
largest impact on reducing the ICER (by -£3,039/QALY gained to an ICER of £3,616/QALY
gained), whereas a decrease in the discount factor for costs to 0% had the largest impact on
increasing the ICER (by +£3,873/QALY gained to an ICER of £10,527/QALY gained).

These results can be explained by the longer duration patients in the dapagliflozin arm spend in
the dialysis health state versus the placebo arm, which is associated with low HRQoL and high
costs towards the end of a patient’s life. The truncation of the time horizon from lifetime to 10
years, means that some of the longer-term dialysis costs are excluded from the analysis, which
decreases the total costs, more so in the dapagliflozin arm than in the placebo arm, and makes
dapagliflozin more cost-effective (lower ICER) compared with the base case. On the other hand,
a reduction in the discount factor for costs has the effect of increasing the total costs, more so in
the dapagliflozin arm than in the placebo arm, which in turn makes dapagliflozin less cost-
effective (higher ICER) compared with the base case.

Dapagliflozin remained highly cost-effective compared with placebo with ICERs below
£11,000/QALY gained in all scenarios of the deterministic sensitivity analysis.
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Figure 27: Tornado plot of deterministic sensitivity analysis results
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Abbreviations: ICER: incremental cost-effectiveness ratio; QALY quality-adjusted life year.

B.3.8.3 Scenario analyses

B.3.8.3.1 Overview

A range of scenario analyses were conducted to test the robustness of the model to alternative
model inputs and assumptions. The scenarios are summarised in Table 41, with details of model
inputs provided in Section B.3.8.3.1.

Table 41: Summary of scenario analyses

. Base case . .
Scenario | . . Scenario input/assumption
input/assumption
#1. DAPA-CKD overall trial population
#2. Baseline Subgroup of CPRD patients with comorbid T2DM
characteristics:
#3. Subgroup of CPRD patients without comorbid T2DM
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CPRD CKD overall | Subgroup of CPRD patients with UACR <200 mg/g (22.6
#4. t' t
patients mg/mmol)
45 Subgroup of CPRD patients with uACR =200 mg/g (22.6
' mg/mmol)
46 Subgroup of DAPA-CKD patients with comorbid T2DM
' (dapagliflozin versus placebo)
47 Subgroup of DAPA-CKD patients with comorbid T2DM
' (dapagliflozin versus canagliflozin)
#8. Subgroup of DAPA-CKD patients without comorbid T2DM
#9. Subgroup of DAPA-CKD patients with comorbid CVD
#10. Subgroup of DAPA-CKD patients without comorbid CVD
#11 Subgroup of DAPA-CKD patients without comorbid T2DM and
' without comorbid CVD
#12. Exponential
#13. All-cause mortality Weibull
#14. survival distribution: | Lognormal
#15. Gompertz Log-logistic
#16. Generalised gamma
Patient continue
#17. dapaglllflo.z|_n. . Patients discontinue dapagliflozin following initiation of dialysis
following initiation of
dialysis
Patients continue to
#18. be modelled after Patients exit model at RRT
RRT
Alternative disutility values for major hypoglycaemic event (to
#19 Disutility values as include impact of fear Currie et al. 2006'47), DKA (Peasgood et
: per Table 31 al. 2016'%%) and amputation (Clarke et al. 2002'%), see Section
B.3.4.4

Abbreviations: CKD: chronic kidney disease;; CPRD: Clinical Practice Research Datalink; CVD: cardiovascular
disease; DKA: diabetic ketoacidosis; RRT: renal replacement therapy; T2DM: type 2 diabetes mellitus; uACR:
urine albumin creatinine ratio.
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B.3.8.3.2 Scenario analyses inputs

Baseline characteristics

Table 42: Patient baseline characteristics — scenario analyses (1/2)

Characteristic

DAPA-CKD
(scenario #1)

CPRD subgroup with

comorbid T2DM
(scenario #2)

CPRD subgroup
without comorbid
T2DM (scenario #3)

CPRD subgroup
with uACR <200
mg/g® (scenario #4)

CPRD subgroup
with uACR 2200
mg/g® (scenario #5)

Mean ‘ SE Mean ‘ SE Mean ’ SE Mean ‘ SE Mean ‘ SE

Patient characteristics

Age (years) 61.841 0.184 I ] ] ] I ] I ]
Female 0.331 0.007 ] [ ] ] [ ] ] ] ] I
BMI (kg/m?) 29.518 0.094 I ] I ] [ ] [ ]
Race: White 0.532 0.008 [ ] [ [ [ ] ] [ I ]
face.DackorAfean | o044 | ocos | HEN | HEN | HEl | EHE BHE BHE BN BN
Race: Other 0.083 0.004 ] [ ] ] [ ] [ ] ] I
Smoker 0.136 0.005 [ [ [ [ [ [ [ [
Clinical characteristics

CKD 1 0.000 0.000 [ [ [ [ [ [ [ [
CKD 2 0.105 0.005 N N N N N N I N
CKD 3a 0.309 0.007 N N [ [ [ [ [ [
CKD 3b 0.441 0.008 [ [ [ [ [ [ [ [
CKD 4 0.145 0.005 I I N [ [ [ [ N
CKD 5 (pre-RRT) 0.000 0.000 L L L L L L L L
Dialysis 0.000 0.000 ] ] I ] I ] ] I
Transplant 0.000 0.000 ] [ ] ] [ ] ] ] ] ]
VACRi<S0mg0(339 | ggoo | ooc0 | NEN | NEN | HE | EE = | =m B
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DAPA-CKD CPRD subgroup with CPRD subgroup CPRD subgroup CPRD subgroup

e T e comorbid T2DM without comorbid with uACR <200 with uACR 2200

Characteristic (scenario #2) T2DM (scenario #3) | mg/g? (scenario #4) | mg/g? (scenario #5)
Mean SE Mean SE Mean SE Mean SE Mean SE

uACR: 30-300 mg/g
e ayoomgg | ot03 | ocos | HEE | HEE | HE  EE  EHE BEE | BN BN
gy OO oge7 | ocos | HEE | NSl | HE | EE @ BHE BN | BN | BN
T2DM 0.675 0.007 | | | | | | | |
Glomerulonephritis 0.161 0.006 - - - - - - - -
ACE inhibitor 0.274 0.007 - - - - - - H -
ARB 0.556 0.008 | | | | | | | |
MRA 0.045 0.003 - - - - - - H -
Diuretic 0.371 0.007 - - - - - - H -
Potassium (mmol/L) 4.647 0.008 I I | | | ___ ___ ___
o pleodPressie | qg708s | 025 | NEEEN | NEN | HEEE | EEN | NN | BN @ BN BN
Haemoglobin (g/dL) 12.825 0.028 [ [ [ [ I | I |
History
Prior HF 0.109 0.005 - - - - - - - -
Prior M| 0.091 0.004 - - - - - - H -
Prior stroke 0.069 0.004 | | H | | | | |

Footnote: Variables reported in the table are proportions unless otherwise stated. 2uACR of 200 mg/g = 22.6 mg/mmol.

Abbreviations: ACE: angiotensin converting enzyme; ARB: angiotensin Il receptor blocker; BMI: body mass index; CKD: chronic kidney disease; CPRD: clinical practice
research datalink; HF: heart failure, MIl: myocardial infarction; MRA: mineralocorticoid receptor antagonist; RRT: renal replacement therapy; uACR: urine albumin creatinine
ratio; SE: standard error; T2DM: type 2 diabetes mellitus.
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Table 43: Patient baseline characteristics — scenario analyses (2/2)

DAPA-CKD DAPA-CKD DAPA-CKD DAPA-CKD DAPA-CKD
subgroup with subgroup without subgroup with subgroup without subgroup without
L comorbid T2DM comorbid T2DM comorbid CVD comorbid CVD comorbid T2DM and
Characteristic (scenario #6 and #7) (scenario #8) (scenario #9) (scenario #10) without comorbid
CVD (scenario #11)
Mean | SE Mean ‘ SE Mean | SE Mean | SE Mean | SE
Patient characteristics
Age (years) 64.436 0.180 56.447 0.390 66.350 0.239 59.263 0.242 53.766 0.435
Female 0.332 0.009 0.329 0.013 0.292 0.011 0.354 0.009 0.352 0.015
BMI (kg/m?2) 30.296 0.116 27.904 0.149 30.708 0.160 28.837 0.113 27.469 0.166
Race: White 0.530 0.009 0.536 0.013 0.670 0.012 0.453 0.010 0.480 0.015
Eace:. Black or African 0.047 0.004 0.039 0.005 0.052 0.006 0.040 0.004 0.040 0.006
merican

Race: Other 0.102 0.006 0.043 0.005 0.072 0.007 0.089 0.005 0.044 0.006
Smoker 0.136 0.006 0.135 0.009 0.130 0.009 0.139 0.007 0.137 0.010
Clinical characteristics
CKD 1 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
CKD 2 0.120 0.006 0.076 0.007 0.115 0.008 0.100 0.006 0.081 0.008
CKD 3a 0.316 0.009 0.293 0.012 0.300 0.012 0.313 0.009 0.302 0.014
CKD 3b 0.426 0.009 0.471 0.013 0.442 0.013 0.440 0.009 0.458 0.015
CKD 4 0.138 0.006 0.160 0.010 0.143 0.009 0.146 0.007 0.159 0.011
CKD 5 (pre-RRT) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Dialysis 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Transplant 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
UACR: 30-300 mg/g 0.106 0.006 0.097 0.008 0.107 0.008 0.101 0.006 0.094 0.009
(3.39-33.9 mg/mmol)
UACR: 2300 mg/g (33.9 | ) g9, 0.006 0.903 0.008 0.893 0.008 0.899 0.006 0.906 0.009
mg/mmol)
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DAPA-CKD DAPA-CKD DAPA-CKD DAPA-CKD DAPA-CKD
subgroup with subgroup without subgroup with subgroup without subgroup without
L. comorbid T2DM comorbid T2DM comorbid CVD comorbid CVD comorbid T2DM and
Characteristic (scenario #6 and #7) (scenario #8) (scenario #9) (scenario #10) without comorbid
CVD (scenario #11)
Mean SE Mean SE Mean SE Mean SE Mean SE
T2DM 1.000 0.000 0.000 0.000 0.793 0.010 0.608 0.009 0.000 0.000
Glomerulonephritis 0.033 0.003 0.428 0.013 0.060 0.006 0.220 0.008 0.490 0.015
ACE inhibitor 0.269 0.008 0.285 0.012 0.333 0.012 0.240 0.008 0.277 0.014
ARB 0.554 0.009 0.558 0.013 0.513 0.013 0.580 0.009 0.564 0.015
MRA 0.050 0.004 0.036 0.005 0.078 0.007 0.026 0.003 0.023 0.005
Diuretic 0.426 0.009 0.255 0.012 0.482 0.013 0.307 0.009 0.209 0.012
Potassium (mmol/L) 4.674 0.011 4.591 0.014 4.651 0.014 4.645 0.010 4.581 0.015
f’%ﬁﬂ;b'o"d Pressure | 139207 | 0322 | 132625 | 0445 | 139160 | 0443 | 135894 | 0329 | 131.331 | 0.504
Haemoglobin (g/dL) 12.594 0.033 13.307 0.047 12.921 0.046 12.770 0.034 13.220 0.053
History
Prior HF 0.124 0.006 0.077 0.007 0.299 0.012 0.000 0.000 0.000 0.000
Prior Ml 0.110 0.006 0.051 0.006 0.250 0.011 0.000 0.000 0.000 0.000
Prior stroke 0.079 0.005 0.049 0.006 0.190 0.010 0.000 0.000 0.000 0.000

Footnote: Variables reported in the table are proportions unless otherwise stated.
Abbreviations: ACE: angiotensin converting enzyme; ARB: angiotensin Il receptor blocker; BMI: body mass index; CKD: chronic kidney disease; CPRD: clinical practice

research datalink; HF: heart failure; MIl: myocardial infarction; MRA: mineralocorticoid receptor antagonist; RRT: renal replacement therapy; uACR: urine albumin creatinine
ratio; SE: standard error; T2DM: type 2 diabetes mellitus.
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Alternative survival distributions

Table 44: Parameterisations of adjusted all-cause mortality survival equation from DAPA-

CKD
. Exponential Weibull
Covariate
Coeff SE p value Coeff SE p value
Shape 0.00074 | 000 | 0357 | 117351 | 008 | <0.001
1,168.70
Scale - - - 559 1083.92 0.281
Dapaglifozin 036422 | 013 | 0005 | 031282 | 011 0.006
Age 0.03422 | 001 | <0001 | -002935 | 001 | <0.001
Female 035585 | 0.14 | 0014 | 031055 | 012 0.012
Race: Black or African 0.64387 | 0.34 0.06 | -053414 | 0.29 0.069
American
Race: White 0.82620 | 020 | <0001 | -069485 | 017 | <0.001
Race: Other 0.85086 | 025 | 0.001 | -071578 | 022 0.001
BMI (kg/m?) 002231 | 0.01 0.066 | 0.01900 | 0.01 0.068
eGFR <15 mi/min/1.73 m2° | 154779 | 036 | <0.001 | -1.21826 | 033 | <0.001
COTRIS-30mIMINLTS | 055027 | 030 | 0.063 | 044659 | 0.25 0.08
OOTRI0-COmIMINITS | 027684 | 028 | 0331 |-024227 | 024 | 0318
Haemoglobin (g/dL) 022637 | 004 | <0001 | 019797 | 004 | <0.001
Glomerulonephritis 046686 | 029 | 0106 | 038809 | 0.25 0.117
Systolic blood pressure -0.00927 | 0.00 0.011 | 0.00795 | 0.00 0.011
(mmHg)
Potassium (mmol/L) 016721 | 0.1 0.139 | 014672 | 0.10 0.128
Prior HF 081223 | 016 | <0.001 | -0.70021 | 014 | <0.001
Prior MI 0.37464 | 017 | 0031 | -032012 | 015 0.033
Prior stroke 047554 | 020 | 0018 | -040348 | 017 0.019

Footnote: ?Reference category for eGFR was 260 ml/min/1.73m?
Abbreviations: BM: body mass index; coeff: coefficient; eGFR: estimated glomerular filtration rate; HF: heart
failure; MI: myocardial infarction; SE: standard error.

Table 45: Parameterisations of adjusted all-cause mortality survival equation from DAPA-

CKD
. Lognormal Log-logistic
Covariate
Coeff SE p value Coeff SE p value

Shape 7.24036 1.05 <0.001 1.21378 0.08 <0.001
Scale 1.91192 0.11 <0.001 974'2104 929.14 0.294
Dapagliflozin 0.35851 0.13 0.006 0.31486 0.12 0.007
Age -0.03168 0.01 <0.001 -0.03054 0.01 <0.001
Female 0.30453 0.14 0.033 0.30871 0.13 0.016
Race: Black or African -0.53588 | 0.33 0.105 | -0.53281 | 0.30 0.078
American

Race: White -0.67939 0.18 <0.001 -0.70185 0.18 <0.001
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Race: Other -0.72118 0.25 0.003 -0.71081 0.22 0.001

BMI (kg/m?) 001156 | 001 | 0301 | 001654 | 001 | 0.117
eGFR <15 mimin/1.73 m22 | 191609 | 046 | <0.001 | -1.40696 | 037 | <0.001
OOTRIS=S0mIMINATS 1 043705 | 027 | 0105 | -0.42351 | % | 0009
eOPR30-0mIMIn.73 1 019079 | 025 | 0449 | -021600 | %% | 0373
Haemoglobin (g/dL) 022121 | 004 | <0.001 | 020575 | 004 | <0.001
Glomerulonephritis 033756 | 0.5 017 | 0.39785 | 025 | 04107
Systolic blood pressure 0.01046 | 000 | 0005 | 000854 | 000 | 0.009
(mmHg)

Potassium (mmol/L) 016731 | 0.1 | 0.124 | 015359 | 0.0 | 0.118
Prior HF 079404 | 047 | <0.001 | -0.71206 | 0.5 | <0.001
Prior MI 042197 | 019 | 0024 | -031924 | 016 | 0.045
Prior stroke 049814 | 021 | 0019 | -045348 | 018 | 0.013

Footnote: ?Reference category for eGFR was 260 ml/min/1.73m?
Abbreviations: BMI: body mass index; coeff: coefficient; eGFR: estimated glomerular filtration rate; HF: heart
failure; MI: myocardial infarction; SE: standard error.

Table 46: Parameterisations of adjusted all-cause mortality survival equation from DAPA-
CKD

. Generalised gamma
Covariate
Coeff SE p value

Mu 9.76631 1.17 <0.001
Sigma 1.75932 0.40 <0.001
Q 0.14190 0.29 0.620
Dapagliflozin 0.41133 0.13 0.001
Age -0.00376 0.01 0.553
Female -0.12457 0.15 0.397
Race: Black or African -0.18891 0.564
American 0.33

Race: White -0.42463 0.17 0.012
Race: Other -0.17745 0.25 0.470
BMI (kg/m?) 0.01269 0.01 0.240
eGFR <15 ml/min/1.73 m2a -0.99549 0.40 0.012
eGFR 15-30 ml/min/1.73 m?22 0.17715 0.24 0.455
eGFR 30-60 ml/min/1.73 m2a 0.36236 0.22 0.105
Haemoglobin (g/dL) 0.02997 0.04 0.463
Glomerulonephritis 0.76796 0.26 0.003
Systolic blood pressure 0.00017 0.962
(mmHg) 0.00

Potassium (mmol/L) -0.11880 0.1 0.284
Prior HF -0.65073 0.17 <0.001
Prior Ml -0.56307 0.19 0.003
Prior stroke -0.19508 0.21 0.362

Footnote: 2 Reference category for eGFR was 260 ml/min/1.73m?
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Abbreviations: BMI: body mass index; coeff: coefficient; eGFR: estimated glomerular filtration rate; HF: heart
failure; MI: myocardial infarction; SE: standard error.

B.3.8.3.3 Scenario analysis results

Table 47: Summary of scenario analyses results

Scenario Scenario input/assumption ACosts (£) | AQALYs ICER
- Base case £5,118 0.769 £6,655
#1. DAPA-CKD overall trial population £4,563 0.836 £5,457
Subgroup of CPRD patients with

#2. comorbid T2DM £5,110 0.766 £6,671
Subgroup of CPRD patients without

#3. comorbid T2DM £5,096 0.770 £6,619
Subgroup of CPRD patients with uACR

#4. <200 mglg (22.6 mg/mmol) £5,054 0.765 £6,608
Subgroup of CPRD patients with uACR

#5. >200 mg/g (22.6 mg/mmol) £5,137 0.783 £6,558
Subgroup of DAPA-CKD patients with

#6. comorbid T2DM (dapagliflozin versus £4,675 0.828 £5,648
placebo)
Subgroup of DAPA-CKD patients with

#7. comorbid T2DM (dapagliflozin versus £0 0.000 Parity
canagliflozin)
Subgroup of DAPA-CKD patients without

#8. comorbid T2DM £4,357 0.855 £5,098

49, Subgrogp of DAPA-CKD patients with £4.891 0.819 £5.971
comorbid CVD

#10. Subgrogp of DAPA-CKD patients without £4.405 0.845 £5213
comorbid CVD
Subgroup of DAPA-CKD patients without

#11. comorbid T2DM and without comorbid £4,287 0.861 £4,979
CVvD

#12. AII—cause_mortaIity survival distribution: £5.864 0.910 £6.447
exponential

#13. All-gause mortality survival distribution: £519 0.765 Dominant
Weibull

#14. All-cause mortality survival distribution: £3,087 0675 Dominant
log-normal

#15. AII—cau_se. mortality survival distribution: £1,540 0715 Dominant
log-logistic

#16. AII-caus_e mortality survival distribution: £3.675 0.708 Dominant
generalised gamma

417 | Patients discontinue dapaglifiozin £1,672 0.708 £2,361
following initiation of dialysis

#18. Patients exit model at RRT £4,398 0.764 £5,756
Alternative disutility values for major
hypoglycaemic event (to include impact
of fear Currie et al. 2006'47), DKA

#19. (Peasgood et al. 2016'5%) and £5,118 0.769 £6,655
amputation (Clarke et al. 2002'5"), see
Section B.3.4.4
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Abbreviations: CPRD: Clinical Practice Research Datalink; CVD: cardiovascular disease; DKA: diabetic
ketoacidosis; ICER: incremental cost-effectiveness ratio; QALY quality-adjusted life year; RRT: renal
replacement therapy; T2DM: type 2 diabetes mellitus; uACR: urine albumin creatinine ratio.

B.3.8.4 Summary of sensitivity analyses results

The probabilistic cost-effectiveness analysis results were similar to the deterministic base case
results, showing the deterministic ICER to be an appropriate estimate of the cost-effectiveness of
dapagliflozin as an add-on therapy to SOC for the treatment of CKD in UK clinical practice. The
PSA showed that the probabilities of cost-effectiveness for dapagliflozin at willingness-to-pay
thresholds of £20,000/QALY and £30,000/QALY gained were 99.8% and 100%, respectively,
demonstrating that the cost-effectiveness of dapagliflozin is robust to any uncertainties
associated with model input parameters. Additionally, the cost-effectiveness conclusions of the
base case analysis remained unchanged in the deterministic sensitivity analyses and scenario
analyses, further demonstrating the robustness of the base case cost-effectiveness results to
variations in model inputs and assumptions.

The scenario analyses showed that the cost-effectiveness analysis is very robust and
dapagliflozin consistently remained highly cost-effective in all patient subgroups, regardless of
patients’ UACR levels or comorbidities, with all ICERs remaining below £6,671/QALY gained.

The results from scenario analysis #17 (discontinuation of dapagliflozin following initiation of
dialysis) and #18 (patients exit the model at dialysis or kidney transplant [RRT]) can be explained
by the dynamics in the model involving the treatment effect of dapagliflozin on delayed
progression to dialysis, the treatment effect of dapagliflozin on all-cause mortality pre-dialysis
(influencing the competing risks of all-cause mortality and dialysis initiation), and the treatment
effect of dapagliflozin on all-cause mortality in the dialysis health state. In the base case analysis,
the balance of these three factors means the total costs of dialysis are similar in the two
treatment arms (incremental dialysis costs in the dapagliflozin arm versus placebo arm: +£537).
In scenario analysis #17, patients are assumed to discontinue dapagliflozin following the initiation
of dialysis, which means that there is no longer a treatment effect on all-cause mortality in the
dialysis health state. This leads to an overall decrease in the duration of dialysis in the
dapagliflozin arm, compared with the base case, which substantially decreases the costs
associated with dialysis (incremental dialysis costs in the dapagliflozin arm versus placebo arm: -
£2,469). In scenario analysis #18, when all patients exit the model at entry to the dialysis or
kidney transplant health states, all dialysis costs are removed, with slightly more dialysis costs
removed (vs the base case) from the dapagliflozin arm compared with the placebo arm
(incremental dialysis costs in the dapagliflozin arm versus placebo arm: £0).

Dapagliflozin remained cost-effective versus placebo or became dominant over placebo when
alternative survival distributions were used to model all-cause mortality. The shift between highly
cost-effective and dominant results with the different survival distributions is also a result of the
competing risks between dialysis initiation and all-cause mortality. When the overall life-
expectancy is longer due to the survival distribution chosen, a larger proportion of patients
progress to dialysis, more so in the placebo arm than in the dapagliflozin arm, leading to higher
total costs in the placebo arm compared with the dapagliflozin arm.

B.3.9 Subgroup analysis

Please see scenario analyses in Section B.3.8.3. No further exploration of subgroups was
considered in the cost-effectiveness analysis.
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B.3.10 Validation

B.3.10.1 Validation of cost-effectiveness analysis

N orovided clinical expert

input throughout the model development process and provided external validation of the
modelled outcomes.

Internal validation of the model was carried out to ensure the model was able to reproduce the
results of the trial. The predicted incidence of all-cause mortality and clinical events for the
DAPA-CKD overall population was compared with the observed incidence from the DAPA-CKD
trial, with model performance assessed statistically and by inspection. Validation plots showing
the observed and predicted outcomes from the unadjusted model results are presented for all-
cause mortality, and AKI and hospitalisation for HF event incidence in Figure 28—Figure 30. The
modelled incidences of clinical events, AEs and mortality at 27 months in a DAPA-CKD-like
population (scenario #1) were compared versus the incidence of events observed in DAPA-CKD
(median follow-up of 27 months) (Appendix J, Table 48). These results show that the model
generally predicts a smaller incremental reduction in clinical event incidences, and a slightly
larger incremental increase in AEs incidences, associated with dapagliflozin, when compared to
the incremental incidences observed in the DAPA-CKD trial, suggesting that the model is
conservative with respect to dapagliflozin. In particular, the incremental reduction in ESKD at 27
months is underestimated in the model (-2.0% in model vs -2.4% in trial), which means that
additional cost-savings from mitigated dialysis would be expected in clinical practice beyond the
cost-savings predicted by the cost-effectiveness model.

Figure 28: Observed and predicted incidence of all-cause mortality

Gompertz

100%
S8%
S95%
94%
S2%

Survival

S0%

3% A
85%

24% T T T
0 1 2 3 4 ]

Time (years)

Key: purple — placebo arm; dark blue — dapagliflozin arm; solid line — observed; dotted line - predicted
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Figure 29: Observed and predicted incidence of hospitalisation for HF
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Footnotes: Observed event rates of hospitalisation for HF for the DAPA-CKD subgroup without comorbid T2DM
and without comorbid CVD have not been plotted in this figure, as only one event was observed in the
dapagliflozin arm of this subgroup, and no events were observed for the placebo arm of this subgroup. The
model applied the modelled incidence event rates from the overall DAPA-CKD population for this subgroup.
Abbreviations: CKD: chronic kidney disease; CVD: cardiovascular disease; HF: heart failure; T2DM: type 2
diabetes mellitus.

Figure 30: Observed and predicted incidence of AKI
50 -

45 +
40 A
35 1
30 A+
25 4
20 4
15 4
10 4
5 -
0 T T T T T \
DAPA-CKD DAPA-CKD DAPA-CKD DAPA-CKD DAPA-CKD DAPA-CKD
subgroup with  subgroup without subgroup with  subgroup without subgroup without
comorbid T2DM  comorbid T2DM  comorbid CVD  comorbid CVD  comorbid T2DM

and without
comorbid CVD

Event rate per 1,000 patient years

® Dapagliflozin [Model] © Dapagliflozin [DAPA-CKDI]

® Placebo [Model] < Placebo [DAPA-CKD]

Abbreviations: AKI: acute kidney injury; CKD: chronic kidney disease; CVD: cardiovascular disease; T2DM: type
2 diabetes mellitus.
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B.3.11 Interpretation and conclusions of economic evidence

The cost-effectiveness model of dapagliflozin as an add-on therapy to SOC for the treatment of
CKD identified from the SLR and originally developed by AstraZeneca (see Section B.3.1) was
adapted to address the current decision problem. The treatment effect of dapagliflozin and health
state utility values were derived from the DAPA-CKD trial and supplemented with values from the
literature where relevant. Costs were identified from UK sources, including NHS reference costs,
the eMIT, the PSSRU, and the literature.

Model inputs for baseline characteristics were derived from a CPRD analysis to represent CKD
patients in UK clinical practice that will
- The all-cause
mortality survival equation, hospitalisation for HF risk equation and AKI risk equation were fully
adjusted to account for the baseline characteristics from the CPRD analysis, to generate event
rates adjusted to the characteristics of CKD patients in UK clinical practice. The results
demonstrated that dapagliflozin is highly cost-effective versus placebo as an add-on therapy to
SOC for the treatment of CKD, with an ICER of £6,655/QALY gained.

Extensive scenario analyses demonstrated the base case cost-effectiveness results to be robust
to variation in model inputs and assumptions. Additionally, scenario analyses in patient
subgroups with comorbid T2DM, with comorbid CVD, and without comorbid T2DM and without
comorbid CVD, and patient subgroups by uUACR levels showed the cost-effectiveness of
dapagliflozin to be consistent across all subgroups, with the ICERSs in all subgroups remaining
below £7,000/QALY gained.

In summary, the cost-effectiveness analysis showed dapagliflozin to represent a highly cost-
effective use of NHS resources, as an add-on therapy to SOC for the treatment of adults with
CKD.
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Appendices

The following sections will be provided to support the submission as separate appendices.

e Appendix C: Summary of product characteristics (SmPC) and European public assessment
report (EPAR)

e Appendix D: Identification, selection and synthesis of clinical evidence

e Appendix E: Subgroup analysis

e Appendix F: Adverse reactions

e Appendix G: Published cost-effectiveness studies

e Appendix H: Health-related quality-of-life studies

e Appendix I: Cost and healthcare resource identification, measurement and valuation

e Appendix J: Clinical outcomes and disaggregated results from the model

e Appendix K: Checklist of confidential information

e Appendix L: Additional clinical data

e Appendix M: Inflation factors
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Notes for company

Highlighting in the template

Square brackets and grey highlighting are used in this template to indicate text that should be
replaced with your own text or deleted. These are set up as form fields, so to replace the
prompt text in [grey highlighting] with your own text, click anywhere within the highlighted text
and type. Your text will overwrite the highlighted section.

To delete grey highlighted text, click anywhere within the text and press
DELETE.

Section A: Clarification on effectiveness data

Literature searching

A1. Company’s submission (CS) Appendix D, Section D.1.1, page 5. Appendix D
reports three phases of searching (in March, August and November 2020) with the
searches from August onwards amended based on consultation. Please provide
more detail of this consultation process and at what point in the screening process

this took place.

The consultation was initiated after the searches were initially conducted (in March 2020) and the
abstract review was ongoing. The consultation was performed by an independent systematic
review team critically appraised the search strategy for the systematic literature review (SLR)
using the following pre-defined criteria:

1. Critical review of the eligibility criteria to ensure that the SLR was designed to allow
identification of all studies that might be relevant to the anticipated decision problem,
particularly in relation to the potential comparators

2. Critical review of the search terms to confirm that they were suitably sensitive and
specific

3. Literature searching in PubMed, Google and Google Scholar to ensure that the SLR
search strategy and record review process did not miss any relevant articles

The searches conducted in August 2020 and November 2020 implemented the suggested
amendments to the search strategy (highlighted in the response to A5). The eligibility criteria
remained unchanged.

A2. CS Appendix D, Section D.1.1, Tables 1 to 3, pages 6 to 8. The ERG notes that
on each occasion, MEDLINE and Embase were searched simultaneously with a
single strategy. What attempts were made to identify and include appropriate subject

headings for optimal retrieval in each database? For example, “chronic kidney
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failure” in Embase can be mapped to either "Kidney Failure, Chronic" or "Renal
Insufficiency, Chronic" in MEDLINE.

No additional work was done to identify and include appropriate subject headings for optimal
retrieval in each database, as standard mapping of MeSH to Elsevier indexing should retrieve all
relevant results, as per the Embase.com indexing guide (copied below)." Free-text terms were
also generated from both MeSH and Emtree terms to ensure a comprehensive search.

From the Embase indexing guide:"

“More than 3,300 of the 5,200 journal titles currently indexed for MEDLINE are independently
indexed for Embase by Elsevier, using the guidelines described in this Indexing Guide.

For articles from another 1,800 MEDLINE titles (with a focus on basic biomedicine, Allied Health
and other topics that are peripheral to the core topics of Embase), MeSH index terms are
mapped to Emtree to provide an index that is compatible with the Elsevier indexing.

e MeSH terms and check tags (all MeSH terms are included in Emtree)

e MeSH subheadings (many are also found in Emtree; where this is not the case, or when
the definition is slightly different, an appropriate translation is made)

e Publication types

e Numerical codes (molecular sequence numbers, clinical trial numbers): these are used to
generate the corresponding Embase code

Records licensed from MEDLINE are not indexed with Embase-specific indexing such as trade
names and manufacturer names, or with Embase classifications.”

A3. CS Appendix D, Section D.1.1, Tables 1 to 3, pages 6 to 8. Why were subject
headings searched as “mj” (major heading) only? This strategy is typically used for
high specificity searches and seems inconsistent when also searching for the same
terms in titles/abstracts. Would the presence of a term as a subject heading, even a

minor one, not be more indicative of relevance than its occurrence in an abstract?

The SLR was designed to identify phase 3 or phase 4 randomised controlled trials in CKD,
therefore it was considered highly unlikely that such a trial would not be indexed as a major
heading. However, as noted, the approach to searching free-text terms was broader, this was by
design to capture any studies where the major heading had not been used.

A4. CS Appendix D, Section D.1.1, page 6. When searching trials registers, the
searches (in 2020) were limited to studies updated since 2018, "assuming studies
that have not been updated since 2018 would have published data and therefore
would be identified in the search of peer-reviewed publications or conference
proceedings”. Was any attempt made to identify trials completed by 2018 but never
published or reported at conferences?

The Cochrane Handbook for Systematic Reviews of Interventions does not require individuals to
seek unpublished data, for example by contacting organisations, and so no attempt was made.?
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A5. Appendix D, Section D.1.1.1, page 5. The CS Appendix states that “Initial
database searches were conducted on the 25th March 2020 before being amended,

updated and re-run on the 7th August 2020 following further consultation.” Please

state what was amended and why?

Table 1 below shows the searches run from August 2020 onwards, based on the critical
appraisal described in A1. To increase the sensitivity of the search, the terms highlighted below
were added. To further increase sensitivity, a line item to focus only on studies in adults (using
the prespecified limits in Embase.com ([young adult}/lim OR [adult)/lim OR [middle aged]/lim OR
[aged]/lim OR [very elderly[/lim OR adult:tiab OR 'middle age'ti,ab OR 'aged'ti,ab OR 'very
elderly'ti,ab)), which was implemented in the March 2020 search, was also removed from the
searches run from August 2020 onwards.

Table 1: Search strategy for MEDLINE and Embase (August 2020 onwards)

No. Query

#2 'kidney disease'/exp/mj

#3 chronic:ti,ab

#4 #1 OR (#2 AND #3)

#5 iichronic OR progressivei NEAR/2 (renal OR kidney) NEAR/2 (insufficien* OR disease* OR f@il§

ti,ab

#6 | ckd:tiab OR BKiilaDIORICHNAPIORICIstian

#7 'diabetic nephropathy'/exp/mj

#8 idiabetic NEXT/1 (kidney OR renal) NEXT/1 (ISUffiGieNIOR disease* OR fail* ORIMpar IOR

ti,ab

#9 nephropath*:ti,ab

#10 | #4 OR #5 OR #6 OR #7 OR #8 OR #9

#11 | 'clinical trial'/de OR 'randomized controlled trial'/de OR 'randomization'/de OR 'single blind
procedure'/de OR 'double blind procedure'/de OR 'crossover procedure'/de OR 'placebo'/de OR
'prospective study'/de OR ('randomi?ed controlled' NEXT/1 trial*) OR rct OR 'randomly allocated'
OR 'allocated randomly' OR 'random allocation' OR (allocated NEAR/2 random) OR (single NEXT/1
blind*) OR (double NEXT/1 blind*) OR ((treble OR triple) NEAR/1 blind*) OR placebo*

#12 | #10 AND #11

#13 | 'chapter'/it OR 'editorial'/it OR 'letter'/it OR 'note'/it OR 'review'/it OR 'short survey'/it

#14 | 'case report' OR 'case report*:ti,ab OR 'case study' OR 'case stud*"ti,ab

#15 | #13 OR #14

#16 | #12 NOT #15

#17 | #16 NOT (‘conference abstract'/it OR 'conference paper'/it OR 'conference review'/it)

#18 | #17 NOT (‘animal'/de NOT 'human'/de)

#19 | #18 AND [1990-2020]/py

#20 | #19 AND [english]/lim

#21 | #20 AND ([medline]/lim OR [pubmed-not-medline]/lim)

#22 | #20 AND [embase]/lim
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Clinical effectiveness data

AG6. Please provide the draft Summary of Product Characteristics (SmPC) for
dapagliflozin including the chronic kidney disease (CKD) indication.

A copy of the draft SmPC has been provided separately.

A7. CS, Section B.2.3.8, Table 11, page 42 and Section B.3.3.1.1, Table 22, page
81 to 82. The proportion of patients who were female in DAPA-CKD is approximately
32.9%, whereas in the Clinical Practice Research Datalink (CPRD) dataset, the
proportion of patients who were female is - Please comment on this difference

and whether sex is prognostic of outcome.

The patient population enrolled in the DAPA-CKD trial is considered broadly similar to the CKD
patient population seen in UK clinical practice, and UK GPs and nephrologists did not comment
on sex when discussing the generalisability of the trial to UK clinical practice.® In addition,
subgroup analyses from DAPA-CKD (Table 2), DECLARE (Table 3) and DAPA-HF (Table 4)
suggest that the beneficial treatment effect of dapagliflozin was consistent across male and
female patients; sex was not a treatment effect modifier in these trials.

Table 2: Subgroup analysis of DAPA-CKD primary endpoint

Dapagliflozin, Placebo, n/N HR (95% CI) p-value
n/N interaction

Primary endpoint (sustained decline in eGFR 250%, ESKD or death from renal or CV
causes)

Male 126/1,443 209/1,436 0.57 (0.46, 0.72) [
Female 71/709 103/716 0.65 (0.48, 0.88)

Abbreviations: CI: confidence interval; CV: cardiovascular; eGFR: estimated glomerular filtration rate; ESKD:
end-stage kidney disease; HF: heart failure.

Sources: Heerspink et al. 2020* and AstraZeneca Data on File 2020: DAPA-CKD Clinical Study Report Figure
5.5

Table 3: Subgroup analysis of DECLARE-TIMI 58 co-primary endpoint

Dapagliflozin, Placebo, n/N HR (95% CI) p-value
n/N interaction

Co-Primary Endpoint (hospitalisation for HF or CV death)

0.90

Female 124/3,171 152/3,251

Male 293/5,411 344/5,327 ]
I

Abbreviations: CI: confidence interval; CV: cardiovascular; eGFR: estimated glomerular filtration rate; ESKD:
end-stage kidney disease; HF: heart failure.
Sources: Wiviott et al. 2018% and AstraZeneca Data on File 2020: DECLARE Clinical Study Report Figures 12.7

Table 4: Subgroup analysis of DAPA-HF primary endpoint

Dapagliflozin, Placebo, n/N HR (95% CI) p-value
n/N interaction

DAPA-HF Primary Endpoint (worsening heart failure or death from CV causes)
Male 307/1,809 |  406/1,826 | 0.73(0.63,0.85) | ]
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Dapagliflozin, Placebo, n/N HR (95% CI) p-value
n/N interaction

Female 79/564 96/545 0.79 (0.59, 1.06)

Abbreviations: Cl: confidence interval; CV: cardiovascular.
Source: McMurray et al. 20192 and AstraZeneca Data on File 2019: DAPA-HF Clinical Study Report.®

A8. CS, Section B.1.3.3, page 25. The CS states “..uptake of the only SGLT2
inhibitor to include renal outcomes trial data within its label in the UK (canagliflozin)
has so far been limited in clinical practice.” Please suggest reasons why uptake is
believed to be low.

As stated in the CS, according to monthly prescription data, the uptake of canagliflozin in patients
with T2DM and concomitant CKD has been limited since the EMA licence for canagliflozin was
amended in July 2020 allowing initiation in these patients.'® The proportion of UK patients with
T2DM and CKD stages 3a or 3b (eGFR 30 — 59 mL/min/1.73 m?) who were prescribed
canagliflozin increased slightly from 4.7% in June 2020 before the licence change to 8.5% in
April 2021, representing a modest increase in uptake for the newly licenced population (Figure
1).10

Figure 1: Uptake of canagliflozin amongst all UK patients with DKD stage 3a and b (eGFR
30 — 59 mL/min/1.73 m?)
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Source: AstraZeneca Data on File: IQVIA Ltd, incorporating data derived from THIN, A Cegedim Database,
Monthly, April 2021.1°

The canagliflozin renal outcomes trial, CREDENCE, only included patients with CKD and
concomitant T2DM."" Consequently, the EMA did not grant a new therapeutic indication for
canagliflozin in CKD, since canagliflozin already had an existing licence for the treatment of
insufficiently controlled T2DM.'? Instead, in July 2020 the SmPC was updated allowing initiation
of canagliflozin in patients with T2DM and an eGFR of <45 — 230 mL/min/1.73 m?and a UACR of
>300 mg/g, and continuation of treatment in those with an eGFR <30 mL/min/1.73 mZ.
Consequently, NICE determined that the label update for canagliflozin did not represent a
significant new therapeutic indication and therefore a standard technology appraisal process
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wasn’t appropriate and the evidence from the CREDENCE trial would instead be assessed as
part of the NICE CKD guidelines update process.

The absence of a new therapeutic indication and a NICE recommendation may have resulted in
a lack of awareness about the broader population now licenced for treatment with canagliflozin.
This is especially true amongst primary care physicians who typically consider SGLT2 inhibitors
as T2DM drugs and may be less familiar than specialists with their cardiorenal benefits in
patients with an eGFR <45 mL/min/1.73 m?2. Given that the majority of patients with DKD are
treated in primary care, this lack of awareness and incomplete understanding of the appropriate
use of canagliflozin is expected to have contributed to its limited uptake in the UK so far.

A9. CS, Section B.2.3.8, page 41. Is a later data-cut of DAPA-CKD expected? If so,

please provide details of the date at which further analyses will be undertaken?

There will be no further data-cuts from DAPA-CKD. The DAPA-CKD trial was stopped early after
recommendation by the Independent Data Monitoring Committee due to overwhelming efficacy
associated with dapagliflozin.

A10. CS, Section B.2.3.2, page 37. The DAPA-CKD trial excluded patients with type

1 diabetes mellitus (T1DM). Please explain why this exclusion criterion was applied.

=y
[é%]
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A11. CS, Section B.2.1, page 32. The CS indicates that studies were eligible for
inclusion in the review if they were randomised controlled trials (RCTs) and if at least

50 patients were included in each trial arm:

(a) What was the basis for selecting a threshold of 50 patients? Were any otherwise

eligible studies rejected because of this criterion?

(b) Given that the comparison of dapagliflozin versus canagliflozin in the scenario
analyses is based on a matching adjusted indirect comparison (MAIC), why were

includable studies required to be RCTs?

a) The eligibility criteria specified that only phase 3 or phase 4 studies would be included.
However, as the reporting of study phase, particularly in older studies, was inconsistent, the limit
of >50 patients per study arm was concurrently implemented to remove smaller studies which
were unlikely to be a phase 3 or 4 study. We assessed the possibility of excluding relevant phase
3 or 4 studies because of the patient threshold is very low.

b) The MAIC of dapagliflozin versus canagliflozin was an anchored MAIC, which requires
common comparator arms in the intervention trial and the comparator trial. The focus of the
clinical SLR on RCTs is consistent with the “anchored” MAIC approach which required
comparator trials to have a control arm that could be used to anchor the MAIC. The anchored
approach is preferred when possible, as this methodology does not rely on the assumption that
all prognostic factors, in addition to treatment effect modifiers, are accounted for in the matching-
adjustment process. This is in line with TSD14 which recommends that only “anchored” forms of
population adjustment should be used when a common comparator is available.*

A12. CS, Section 2.3.1, page 36. The CS states that in DAPA-CKD “randomisation
was capped so that no more than 10% of patients started the trial with an e GFR
range corresponding to stage 2 CKD.” Please clarify why this cap was applied and
why it was set equal to 10%.

The prevalence of CKD is greater at the less advanced stages, however individuals with CKD
stage 2 (eGFR 60-75 mL/min/1.73 m?) were at a very low risk of entering end stage kidney
disease (ESKD) (dialysis or transplantation) during the study period. Given the importance of
these ‘hard’ renal endpoints for both decision makers and patients, capping was required to
ensure that the trial population included a range of risk profiles which could adequately
demonstrate the impact of dapagliflozin on these outcomes.

A13. CS, Section B.2.3.3, page 37. Please clarify how many UK sites and how many
UK patients were included in DAPA-CKD.

The DAPA-CKD trial recruited a total of ||l patients from nine UK sites.5 15 Of these ||
patients, |l were randomised to the dapagliflozin arm and ||l were randomised to
the placebo arm.®

A14. CS, Section B.2.4.1, Table 13, page 44. With respect to the primary endpoint

and its component parts, the CS states that “The contribution of each component of
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the primary composite endpoint to the overall treatment effect were also examined
and no multiplicity adjustment was made to confidence intervals or p values.” Please
comment on why no adjustment was made to these analyses and whether such an
adjustment would likely change the conclusions drawn from the results presented in
CS Table 15, page 50.

As pre-specified in the statistical analysis plan, no multiplicity adjustment was made to
confidence intervals as they should be interpreted descriptively and used as a measure of
precision. No p-values were adjusted, and p-values for variables not included in the confirmatory
testing sequence or following a non-significant test in the sequence are regarded as nominal.

Adjustment does not change the 95% confidence internals but alters the interpretation of the p-
values, i.e. whether a given p-value can be deemed statistically significant or not. However, the
individual components of the primary endpoint are exploratory analysis and not part of the
hierarchy testing, and are hence presented descriptively in Table 15 of the CS.

A15. CS, Section B.2.6.3.4, page 55. The CS presents only a brief summary of
health-related quality of life (HRQoL) outcomes in DAPA-CKD, stating that a
clinically significant difference in KDQOL-36 and EQ-5D |} observed. Please

briefly provide the results of the statistical analyses from which this conclusion was

drawn.

Change from baseline in KDQOL-36 and EQ-5D-5L was analysed in the DAPA-CKD trial using a
repeated measures model including terms for randomised treatment group, visit, visit*treatment
group and baseline score.® The model was used to derive a least squares estimate of the
treatment difference with a 95% CI and corresponding two-sided p-value at given time points.
Missing data was not imputed.

KDQOL-36 results
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Table 5: Analysis of KDQOL-36 scores by subscale

Subscale/
treatment group

Absolute values

Repeated measures analysis

Change from baseline

Difference between dapagliflozin and

placebo

Dapagliflozin | Placebo Dapagliflozin Placebo LS Mean 95% CI p-value

(N=2,013), (N=2,019), Difference (SE)

Mean (SD) Mean (SD) LS Mean | 95% ClI LS Mean | 95% ClI

(SE) (SE)

Symptom/problem
Baseline I e - - - - - - -
12 months et wike ol bk b el
24 months I I S BN I Gy I | -
36 months I * * * ' I * I
Effects of kidney disease
Baseline I e - - - - - - -
12 months I * * * ' I * I
24 months el ik al ddhk el el
36 months e ik wlle wike wlhk el el
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Subscale/
treatment group

Absolute values

Repeated measures analysis

Change from baseline

Difference between dapagliflozin and

placebo
Dapagliflozin | Placebo Dapagliflozin Placebo LS Mean 95% CI p-value
(N=2,013), (N=2,019), Difference (SE)
Mean (SD) Mean (SD) LS Mean | 95% ClI LS Mean | 95% ClI
(SE) (SE)
Burden of kidney disease
Baseline .. 1= : : : : : :
12 months W]
24 months L]
36 months W]
SF-12 Physical health composite
Baseline I | . : : : : : :
12 months
24 months
36 months
B | B D L, (.,
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Subscale/

treatment group

Absolute values

Repeated measures analysis

Change from baseline

Difference between dapagliflozin and

placebo
Dapagliflozin | Placebo Dapagliflozin Placebo LS Mean 95% CI p-value
(N=2,013), (N=2,019), Difference (SE)
Mean (SD) Mean (SD) LS Mean | 95% ClI LS Mean | 95% ClI
(SE) (SE)
SF-12 Mental health composite
Baseline I | . : : : : : :
12 months
24 months
36 months I |
e e -,

Footnotes: The repeated measures model includes terms for randomised treatment group, baseline scores, visit and visit by treatment group interaction.
Abbreviations: Cl: confidence interval; LS: least squares; SD: standard deviation; SE: standard error; SF-12:12-ltem Short Form Survey.

Source: AstraZeneca Data on File 2020: DAPA-CKD Clinical Study Report Table 14.2.7.14.5
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EQ-5D results

The mean baseline EQ-5D-5L utility score was [} in both the dapagliflozin and placebo arms.
The difference in mean change from baseline in EQ-5D-5L utility scores between dapagliflozin
and placebo at 4, 8, 12, 24 and 36 months is presented in Table 6.

Table 6: Difference in change from baseline EQ-5D-5L utility scores between dapagliflozin
and placebo treatment arms

Characteristic and timepoint Difference in LS mean change from baseline between
dapagliflozin 10 mg and placebo
LS Mean difference o

(SE) 95% CI p-value
4 months I I I
8 months I I -
12 months I I I
24 months I E—— —
36 months I I ]

Footnotes: The EQ-5D-5L health states were converted to utility scores using the UK-specific value set. Utility
scores range in the interval [-0.594,1] where 1 corresponds to the full health (the health state 11111) and -0.594
corresponds to the worst health (the health state 55555).

Abbreviations: Cl: confidence interval; LS: least squares; SE: standard error.

Source: AstraZeneca Data on File 2020: DAPA-CKD Clinical Study Report Table 14.2.7.16.°

A16. CS, Section B.2.3.5, Table 9, pages 39 to 40. Options for dialysis may include
haemodialysis, peritoneal dialysis and continuous ambulatory dialysis. Please clarify

what the outcome of “chronic dialysis” in DAPA-CKD refers to.

Chronic dialysis included haemodialysis, peritoneal dialysis and continuous ambulatory dialysis
and was met if either of the following was true:®

e the treatment had been ongoing for at least 28 days
e the dialysis treatment was stopped before Day 28 due to death, futility or patient electing
to stop dialysis and the renal deterioration was deemed irreversible

Section B: Clarification on cost-effectiveness data

The original company base case and the revised company base case are summarised in Table
7. The revised company base case is based on the amendments described in response to B7,
B17, B24, B25, B27 and B29. Results of other scenario analyses conducted in response to
questions in Section B have been presented as amendments to both the original company base
case and the revised company base case in the responses provided in this section. Explanations
for how to set the model to generate each scenario can be found in the ‘ERG Scenarios’ sheet of
the revised model.
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Table 7: Original company base case and revised company base case

Dapagliflozin +
° gOC P(I:g;bpc;:atso%c Incremental ICER (£/QALY)
(intervention)
Original company base case
Life years 9.260 8.254 1.007
QALYs 6.800 6.031 0.769 £6,655
Costs (£) £56,526 £51,408 £5,118

Revised company base case, based on amendments described in B7, B17, B24, B25,
B27 and B29

Life years 8.785 8.096 0.689
QALYs 6.209 5.706 0.503 £6,158
Costs (£) £53,366 £50,271 £3,095

Abbreviations: ICER: incremental cost-effectiveness ratio; LYG: life years gained; QALYs: quality-adjusted life
years; SOC: standard of care.

Baseline models and relative treatment effectiveness

B1. Priority question. CS, Section B.3.5.1, Table 32, page 98. The economic model
assumes that - of patients are not on ACE inhibitors or ARBs. The inclusion
criteria in DAPA-CKD required patients to be on a maximum tolerated labelled dose
of an ACE inhibitor or ARB, unless contraindicated. Please comment on the
apparent disconnect between the population included in the trial and the target

population represented by the model.

According to CPRD analysis from 2019/20, |} of the CKD population (CKD stages 1 —4) in
clinical practice in England are on an ACE inhibitor (i) or an ARB (JJll}).'® This relatively
low uptake is likely to be due to a number of factors. Some of the patients included in this
analysis with earlier stages of CKD may not meet the threshold for ACE inhibitor/ARB therapy
initiation recommended in the NICE CKD guidelines.'® ACE inhibitors and ARBs are also
associated with adverse events such as hyperkalaemia and hypotension which may necessitate
their discontinuation and treatment may not always be reinitiated.

The DAPA-CKD trial population is part of the target population represented by the model. The
patients enrolled had relatively advanced stage CKD (eGFR <75 — 225 mL/min/1.73m? and
UACR 2200 — <5000 mg/g) and 97% were receiving an optimised dose of an ACE inhibitor or
ARB unless contraindicated.? In clinical practice, patients with more severe stages of CKD are
more likely to be on an ACE inhibitor or ARB, however the proportion is still expected to be
considerably lower than in the DAPA-CKD trial.® 2" Consequently, renal and CV outcomes of
these patients in current clinical practice are likely to be worse than those observed in the DAPA-
CKOD trial and therefore the outcomes observed in the DAPA-CKD trial are likely to be
conservative.

In clinical practice, dapagliflozin is expected to be used in addition to optimised SOC, which may
or may not include an ACE inhibitor or ARB, as these medications are not recommended in all
patients with CKD and may not be tolerated by some patients.® As discussed in Section B.1 of
the CS, the haemodynamic mechanisms by which SGLT2 inhibitors act are thought to be both
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distinct and complementary to ACE inhibitors or ARBs (i.e. RAAS inhibition), therefore the
relative treatment effect of dapagliflozin as add-on therapy to standard care is likely to be similar
irrespective of background therapy with ACE inhibitors or ARBs.?? The significant treatment
benefit observed in the DAPA-CKD trial is therefore expected to extend to patients who are not
receiving ACE inhibitor or ARB therapy, and this is supported by subgroup analyses of the
DECLARE-TIMI 58 and DAPA-HF trials and presented in Section B.2.13.2 (pages 73 and 74) of
the CS, as well as by clinical experts consulted by the company.3

In summary, whilst a greater proportion of the DAPA-CKD cohort were treated with an ACE
inhibitor or ARB compared with the treatment rates observed in clinical practice for the modelled
population, the treatment effect with dapagliflozin is expected to be consistent regardless of
background therapy.

B2. Priority question. CS, Section B.3.3.1.2, pages 82 to 85. Last observation
carried forward (LOCF) imputation has been applied to generate the transition

matrices from patient-level count data in DAPA-CKD.

(a) Please clarify if any cell corrections or priors have been applied to account for

blank cells (missing transitions) in the matrices.

(b) Please provide more information on the process used to convert the imputed data

to monthly transition matrices.

(c) Please provide an alternative “complete case” analysis in which the CKD stage
count data are generated using consecutive pairs of CKD observations (missing data

excluded).

(d) Please consider generating the matrices using alternative imputation rules e.g.,

using multiple imputation by chained equations (MICE).

a) Data informing the transition matrices was obtained by dividing eGFR observations into
windows of length 365.25/12 days (corresponding to one month, and one model cycle), with the
last observation before or at the window opening informing the “from” state, and the last
observation before or at the window close informing the “to” state. These windows corresponded
to the highest frequency of eGFR measurement available during the DAPA-CKD trial, but not all
patients had measurements within each window. During the main phase of the trial, the majority
of patients would be expected to have no updated eGFR measurements in the majority of
windows as regular central laboratory assessment was only scheduled every 4 months as per
the study protocol, with crossing of critical outcome thresholds triggering a confirmatory
measurement after 4 weeks. As such, the data were neither fully regular nor of a sufficiently high
frequency that direct observations at the window boundaries could be relied upon to inform
unbiased transition rates over the whole population. However, by using the last available
measurement to inform the status of patients unmeasured at the start and/or end of the interval,
state transitions were generated which corresponded to the information available by which
clinical decisions were made and the information by which the utility values of health states in the
economic model were valued. Patients ceased informing further transition counts after their
death, or after discontinuation from trial. Counts of these completely informed transitions were
then used to derived the transition matrices.
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Two sets of transition matrices were generated: one to govern the period from 0—4 months and a
second set for the period 5 months and onwards. This split was applied due to the observation in
Heerspink et al. 2020* that eGFR function showed a different trend for the dapagliflozin arm
compared to the placebo arm (initial eGFR decline) but that after 4 months, the trend was stable.
Entries for the observed transitions represent the total number of patients experiencing a given
transition over one of the two intervals (0—4 months or 5+ months).

The patient counts for each state transition followed a multinomial probability since there is a
total of 8 possible states (CKD 1, 2, 3a, 3b, 4, 5 [pre-renal replacement], dialysis and transplant).
For prior probabilities, a flat Dirichlet probability distribution was applied, where each transition
had a value of “1” (as the lowest whole number, non-zero count for each from/to state
combination). Transition probabilities were calculated using the Bayesian inference Using Gibbs
Sampling (BUGS) framework with the WinBUGS v1.4.3 software from the Medical Research
Council Biostatistics Unit of the University of Cambridge. The model code is shown below:

model {
for (i in 1:8){
r[{i,1:8] ~ dmulti(pif[i,1:8],n[i])
pifi,1:8] ~ ddirch(prior[i,1:8])
}
for (1 in 1:8){
for (j in 1:8){
rhat[i,j]<-pili,j]l*n[i]
dev([i,jl<-2*r[i,j]*log(r[i,]j]/rhat[i,]])
}
resdev[i]<-sum(dev[i,1:8])
}
resdevtot<-sum(resdev[1:8])

}

A sample of the data structure (DAPA-CKD data for the first interval from 0-4 months) is shown
here:

list(r =
structure(.Data=c(23,8,1,1,0,0,0,0,13,549,1%90,14,1,1,0,0,1,164,1562,
337,15,0,0,0,1,19,291,3002,375,1,0,0,1,4,10,284,1678,6,1,0,0,1,0,1,5
,1,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0), .Dim = c(8,8)), n =

c(33,768,2079,3689,1984,8,1,0),prior =

structure (.Data=c(1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,
1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,
1,1,1,1,1), .Dim = c(8,8)))

The model was run with 3 chains and 10,000 updates with the result checked for convergence.
The resulting matrices were therefore adjusted during this process, but some cells may retain a 0
probability as can be seen in the first interval dapagliflozin transition matrix.

b) The matrices generated according to section a) above were applied according to time point in
the model, such that one set of matrices (dapagliflozin, placebo) were used for cycles up to
month 4 and a separate pair of matrices was used after that point. Within a time period (i.e. 0—4
months, 5+ months) the matrices do not change month to month.

To clarify, the Last Observation Carried Forward (LOCF) approach does not refer to an
imputation of missing data. It represents the maintenance of the last clinical assessment of a
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patient in the absence of updated evidence of patient state. From the source trial data, no
observations were missing; every patient had an observation of eGFR that could be assigned to
one of the two transition matrix intervals of 0—4 months or 5+ months and thus no imputation was
required. The first interval set of matrices (separate for dapagliflozin and placebo) was applied for
each of the months up to month 4, after which a different pair of matrices was used for all
subsequent months.

c) A “complete case” analysis is not appropriate when using the DAPA-CKD trial data, as the
eGFR assessments become desynchronised with the timestep of the economic model, and
assessment frequency increased per study protocol as patients crossed critical thresholds,
thereby biasing observed transition data in favour of changing state as opposed to remaining in
state. The appropriate transition data is based upon the extant clinical status of the patients by
which health state utility was associated and clinical decisions were made, which is known at the
boundaries of each interval in the absence of evidence to the contrary.

d) Imputing missing data in the trial would be useful only in determining the unmeasured status of
patients. No relevant measures for the economic model are dependent upon these unmeasured
statuses. Health state utility values are dependent upon observed state (per last observation);
clinical decisions were made dependent upon observed clinical status; event rates and survival
equations are dependent upon the observed states. In addition, the company considers post-hoc
specification of an imputation model for these data to be potentially specious. The company
therefore believes that an analysis using MICE would not support the economic evaluation of
dapagliflozin for CKD in clinical practice, as the frequency of patient assessment within the
DAPA-CKD trial is a good representation of the varying frequency at which clinical assessments
and decisions would be made in clinical practice.

B3. Priority question. CS, Section B.3.3.1.2, Tables 23 and 24, pages 84 and 85.
The generated transition probabilities suggest some findings which might be
considered unexpected: (a) patients with CKD1 have a higher probability of
undergoing dialysis or kidney transplant compared with patients with CKD2-4; (b)
patients can transition from CKD5 to CKD1 in a single 1-month cycle. Please

comment on these two findings.

The cause of the transitions identified above being slightly higher than expected was due to the
use of uninformative priors of 1 for all transitions. The use of this prior has the effect of slightly
increasing the estimates where there are few or no transitions e.g. from CKD 5 to CKD 1 and
from CKD 1 to dialysis where there were zero observed transitions for either dapagliflozin or SoC
at 0—4 or 5+ months). Alternative priors were attempted to resolve this issue, however, using
priors less than 1 had an adverse effect on the estimates for the other categories, hence the
decision to retain the prior of 1. To test how sensitive the model is to these transition
probabilities, we have created an alternative model version with all of the unexpected transitions
specified in this question set to zero. The results show that with the updated transition
probabilities there would be a small reduction in incremental QALY's alongside a small reduction
in incremental costs, leading to a broadly similar ICER (Table 8). The analysis illustrates that
although these transitions may be unexpected, their inclusion did not have a meaningful impact
on the ICER due to the low probabilities of these transitions.
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Table 8: Scenario analysis B3 — updated transition probabilities without unexpected

transitions

Dapagliflozin +

Placebo + SOC

SOC Incremental ICER (£/QALY)
(intervention) (comparator)
Scenario when implemented to original company base case
Life years 9.265 8.256 1.009
QALYs 6.807 6.035 0.772 £6,538
Costs (£) £56,169 £51,125 £5,044
Scenario when implemented to revised company base case'
Life years 8.791 8.100 0.691
QALYs 6.217 5.712 0.505 £5,974
Costs (£) £53,003 £49,988 £3,015

Footnote: T The revised company base case includes amendments described in response to B7, B17, B24, B25,
B27 and B29 have been applied.
Abbreviations: ICER: incremental cost-effectiveness ratio; LYG: life years gained; QALYs: quality-adjusted life
years; SOC: standard of care.

B4. Priority question. CS, Section B.3.3.1.3, pages 86 to 88. Please clarify why

only standard parametric survival models were fitted to the survival data from DAPA-

CKD.

(a) Were more flexible parametric models considered?

(b) Did model selection include consideration of the assumptions regarding the

underlying hazard function for each model and whether this was consistent with the

observed survival data?

(c) The CS states that the Gompertz model produced the most plausible estimates of

long-term survival and refers to external registry data and clinical input. Please

provide more detail about what you asked the clinical experts.

(d) Please provide further information to support the assumption of a constant

treatment effect (a hazard ratio (HR) applied to proportional hazards (PH) models, or

a constant acceleration factor applied to accelerated failure time models) between

CKD stages and between treatment groups.

a) To determine appropriate survival models in a robust and transparent manner, the
recommendations of the NICE Decision Support Unit in Technical Support Document 14 were
followed.?® In this guidance, an algorithm is specified which requires the rejection of the standard
models prior to investigation of alternative modelling techniques:??

“Exponential, Weibull, Gompertz, Log-logistic, log normal and Generalised Gamma models
should be considered and if these appear unsuitable due to poor fit or implausible extrapolation,
the use of piecewise modelling and other novel survival modelling methods such as those
demonstrated by Royston and Parmar and Jackson et al should be considered’.
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As the Gompertz model was selected as a credible model based upon these criteria, it was
inconsistent with the provided guidance to continue investigating more flexible methods; scenario
analysis considering other models of all-cause mortality was provided in the company
submission to evaluate the sensitivity of the decision problem to this modelling decision.
Therefore, there was no reason to further explore additional modelling approaches.

b) Model selection was undertaken using the guidance provided by TSD 14, including
consideration of both internal goodness of fit (visually and per information criteria) and clinical
plausibility. Given the hazard of mortality observed in the DAPA-CKD trial, models that predicted
marginally constant or long-term monotonically decreasing hazard would result in survival rates
in excess of the matched general population in extrapolation, and so these models (e.g.
exponential, log-logistic, lognormal) were considered to have poor clinical face validity. The
Gompertz model was considered to have good marginal properties as a monotonically increasing
hazard function eponymously proposed as a model of human mortality which, possessing the
proportional hazards property, had statistical face validity in a model incorporating time-varying
covariates (in opposition to accelerated failure models, whose accelerative property is not
intuitively linked to the time-varying hazards experienced by an individual or sub-cohort).?* The
clinical expert elicitation exercise to obtain long-term survival estimated for CKD patients
provided confirmation about the clinical validity of the Gompertz model (see response to question
B4 c below).

c) A remote clinical expert elicitation survey was conducted to obtain long-term survival estimates
for placebo in a patient population similar to the DAPA-CKD trial.

Six clinical experts were first provided with a data book that summarised 13 publications
reporting all-cause mortality or Kaplan—Meier survival curves for non-dialysis-dependent patients
aged 218 years with CKD and elevated albuminuria identified as part of a systematic literature
review. Randomised control trials, observational studies and national CKD registry reports were
included in the data book.?®

As part of the Excel-based formal expert elicitation survey, experts were trained on the impact of
common cognitive biases and heuristics on decision making. Experts were then asked 10
calibration questions with known answers and 3 survey questions about long-term survival of
patients enrolled in the DAPA-CKD trial (Table 9), which they answered using their expertise and
knowledge of the field with support from the data book. Answers to the calibration questions were
used to assess the quality of each participant’s response to the survey questions.?®

Table 9: Calibration and survey questions used in the expert elicitation survey

Calibration questions

1

2

Clarification questions Page 19 of 65



Calibration questions

7

8

9

1
0

Survey questions

1

3

Abbreviations: CKD: chronic kidney disease; ESKD: end-stage kidney disease; RRT: renal replacement
therapy; UK: United Kingdom; US: United States of America.
Source: Willigers et al. 2021.%5

For each survey question, experts provided low, high and median estimates for survival (%).
e Low: P10, expert is 90% confident that the true value is higher
e High: P90, expert is 90% confident that the true value is lower
e Median: P50, expert believes the true value is equally likely to be higher/lower that this
number

Responses to the survey questions were weighted using the calibration question responses and
then averaged to generate group estimates for % survival of patients at 10 and 20 years. Overall
survival predictions for the patient population enrolled in the DAPA-CKD trial at 10 and 20 years
were 1% (%) and 1% (%), respectively (presented as P50 [P10-P90]). These
values were in line with survival curves generated from the literature using standard mortality
ratios with mortality data from an age- and sex-adjusted general population. The expert elicited
values fell within the survival range defined by the highest and lowest literature survival data.?®

Risk equation-based survival modelling of data from DAPA-CKD was then conducted using the
following seven distributions: exponential, gamma, generalised gamma, Gompertz, loglogistic,
lognormal or Weibull. An overview of the survival extrapolations produced by each distribution is
presented in Figure 1, alongside the clinical expert elicited survival estimates at 10 and 20 years.
Based on the results of the clinical expert elicitation survey, the Gompertz model produced the
best match to the experts P50 survival estimates (Figure 2).25

Figure 2: Risk equation-based overall survival predictions for patients in the placebo arm
of the DAPA-CKD trial
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Source: Willigers et al. 2021.%5

d) A simple cox proportional hazards model was fitted to the DAPA-CKD data, conditional upon
treatment with dapagliflozin and eGFR strata (<15; 15-30; 30-60, reference 260). The scaled
Schoenfeld residuals for each term of this model are shown in Figure 3. A test for proportionality
of hazards per Grambsch and Thernau was performed.?® No terms rejected the assumption of
constant proportionality at the 5% level.

Figure 3: Schoenfeld residuals of simple models of OS conditional upon treatment and
eGFR category
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Footnotes: Blue lines and shaded confidence intervals are LOESS smoothers of the residuals. Time
dependence of the value of the smoothed line (e.g. positive/negative gradient) would be indicative of time-
dependent hazard ratios.

Abbreviations: eGFR: estimated glomerular filtration rate; OS: overall survival

B5. Priority question. Model, Visual Basic for Applications (VBA), Module
“‘modRiskEq”, user-defined function “fncProbDeath”. Survival in the dialysis and
transplant states is assumed to follow an exponential distribution (constant hazard),
based on Sugrue et al. Please explain how this study was identified, why it was

selected to inform these parameters, and whether other potentially relevant
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alternative sources exist. Please also justify the assumption that the hazard of death
is constant in each of these health states.

The modelling team for the DAPA-CKD cost-effectiveness model conducted a systematic
literature review of modelling approaches in CKD as part of the model conceptualisation and
development process (published as Sugrue et al. 2019). Survival in dialysis and transplant states
was modelled using a fixed probability (exponential distribution) based on the findings of this
systematic literature review. This review included 101 studies, and the values applied in the
model represent the mean transition probabilities from 56 and 12 observations of the probability
of transitions from dialysis and transplant to death, respectively. We have subsequently also
searched for other systematic reviews published in this area, however, most of these studies
focus on the estimation of state specific utilities.?”?° Only one study looked at cost-effectiveness
studies more generally, and this focussed on phosphate binders, only included 27 studies and
did not report modelled transition probabilities between states.30

B6. Priority question. Model, VBA, Module “modRiskEq”, user-defined function
“fncProbDeath”. The economic model applies the treatment effect covariate from the
survival analysis of DAPA-CKD to the survival model for patients in dialysis based on

Sugrue et al. Please justify this approach.

The model assumes that treatment effect continues into the dialysis phase in line with previous
modelling approaches found through a systematic literature review of cost-effectiveness models
in CKD.3' However, a scenario analysis has been provided in which the treatment effect
covariate from the survival analysis of DAPA-CKD is not applied to the survival model for patients
in dialysis (i.e. there is assumed to be no different in survival between treatment and control).
The ICER of this scenario analysis was £2,571/QALY gained when applied to the original
submission base case and £696/QALY gained when applied to the revised submission, which is
lower than the company original base case (Table 10). This can be explained by the high cost
and low HRQoL associated with the dialysis and transplant health states, which meant that the
removal of the dapagliflozin survival benefits in these health states led to a reduction in the
incremental costs which more than offset the reduction in incremental QALYs in this scenario
compared with the company original base case.
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Table 10: Scenario analysis B6 — no coefficient for dapagliflozin in the survival equations
for the dialysis and transplant states

Dapaglglc? @M% | Placeborsoc | o | IcER (E/QALY)
(intervention) (DR CELED)
Scenario when implemented to original company base case
Life years 9.142 8.254 0.889
QALYs 6.739 6.031 0.708 £2,571
Costs (£) £53,230 £51,408 £1,821
Scenario when implemented to revised company base case’
Life years 8.690 8.096 0.594
QALYs 6.164 5.706 0.458 £645
Costs (£) £50,566 £50,271 £295

Footnote: T The revised company base case includes amendments described in response to B7, B17, B24, B25,
B27 and B29 have been applied.

Abbreviations: ICER: incremental cost-effectiveness ratio; LYG: life years gained; QALYs: quality-adjusted life
years; SOC: standard.

B7. Priority question. Model, worksheets “Treatment Trace” and “Control Trace”.
The model predicts cumulative survival probabilities which are better than those in
the general population at later ages. Please amend the model to assume that per
cycle mortality risk is at least as high as that for the age- and sex-matched general
population in England. For the base case model, this should be done using a
weighted survival model for the general population derived from life tables for a
population with initial age [Jl|j years and in whom i} of patients are female at

baseline.

As requested, the model has been amended to ensure that the per cycle mortality risk is at least
as high as that for the age- and sex-matched general population in England. The weighted
survival model can be found in the worksheets entitled: ‘Life Tables’ and ‘ACM Calculation’. The
per cycle risk of general population mortality is compared to the risk of mortality generated using
the survival equation derived from DAPA-CKD and the greatest of the two transition probabilities
is used in the model.

When this modelling approach was implemented to the company original base case, the general
population all-cause mortality cap only affected the all-cause mortality risks in the transplant and
dialysis states, as the all-cause mortality risk estimated from the survival equations based on
DAPA-CKD were higher than the general population mortality in all other health states.

The ICER associated with this scenario analysis was £5,645, which is lower than the ICER of the
original company base case (Table 11). Similarly to scenario analysis B6, the alternative
modelling approach used in scenario analysis B7 meant that patients in the dapagliflozin arm
spent fewer life years in the dialysis and transplant health states, which led to a reduction in the
incremental costs which more than offset the reduction in incremental QALY in this scenario
compared with the original company base case.

Clarification questions Page 23 of 65



The change made to the model in this scenario analysis has also been implemented in the
updated company base case.

Table 11: Scenario analysis B7 — all-cause mortality in model assumed to be at least as
great as the general population morality risk

Dapagliflozin +
soc Placebo + SOC |\ omental | ICER (£/QALY)
. . (comparator)

(intervention)
Scenario when implemented to original company base case
Life years 8.798 8.108 0.690
QALYs 6.472 5.934 0.538 £5,645
Costs (£) £52,875 £49,838 £3,037

Abbreviations: ICER: incremental cost-effectiveness ratio; LYG: life years gained; QALYs: quality-adjusted life
years; SOC: standard

B8. Priority question. CS, Section B.3.3.1.3, pages 86 to 88. Please justify the
assumption that treatment effects on mortality risk are maintained indefinitely whilst
patients remain on treatment. Please provide the results of a scenario analysis in

which this is not assumed.

There is no evidence to suggest that the treatment effect of dapagliflozin is associated with any
treatment waning. The treatment effect of dapagliflozin was stable over the duration of the
DAPA-CKD trial (median follow-up 2.4 years), as well as over the duration of previous trials in
patients with T2DM, including the DECLARE-TIMI 58 trial (median follow-up 4.2 years).

00O
I . Furthermore, the Committee-preferred

assumptions in prior NICE appraisals of dapagliflozin in type 2 diabetes (T2DM [TA390, TA418
and TA288]) and heart failure with reduced ejection fraction (HFrEF [TA679]) did not include
treatment waning.32-3°

In the DECLARE-TIMI 58 trial, a sustained reduction in uUACR (Figure 4) and a sustained
reduction in the decline of eGFR (Figure 5) was observed over a median follow-up of 4.2 years.®
By slowing the progression of CKD (i.e. progression to higher uUACR and lower eGFR levels),
dapagliflozin reduces the risk of mortality due to the association between higher eGFR and lower
UACR with reduced risk of all-cause mortality.® It is also likely that dapagliflozin contributes to
reduced risk of mortality through a mechanism independent of its effect on CKD progression, as
the treatment effect of dapagliflozin extends to other endpoints such as hospitalisation for heart
failure (hHF), which is also associated with an increased mortality risk.3”- 3 Therefore, the
benefits of dapagliflozin on reducing risk of mortality are expected to persist over a patient’s
lifetime.
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Figure 4: Mean percentage change from baseline in uACR over time in the DECLARE-TIMI
58 trial

Abbreviations: UACR: urine albumin-to-creatinine ratio.
Sources: AstraZeneca Data on File 2020: DECLARE Clinical Study Report Figure 16.7

Figure 5: Mean percentage change from baseline in eGFR over time in the DECLARE-TIMI
58 trial

Abbreviations: eGFR: estimated glomerular filtration rate.
Sources: AstraZeneca Data on File 2020: DECLARE Clinical Study Report Figure 19.7

To investigate the impact of treatment waning on the ICER, a conservative scenario analysis has
been provided in which the treatment effects on mortality risk are removed after 29 cycles (based
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on the median follow-up of 2.4 years in the DAPA-CKD trial). The functionality to modify this time
point has been provided in the updated model (see ‘ERG Scenarios’ sheet of the revised model).

The results of this scenario analysis can be found in Table 12 for both the scenario applied to the
original company base case and the revised company base case. As expected, the total number
of life years accrued in the dapagliflozin arm was reduced in these scenarios compared to the
base case, however, the additional mortality resulted in lower costs from fewer life years spent in
the more expensive later stage health states. Consequently, dapagliflozin was associated with
cost-savings and QALY gains in this scenario analysis.

Table 12: Scenario analysis B8 — mortality benefits of dapagliflozin assumed to stop after
2.4 years

Dapaglglg “nt HEEEHID S0 Incremental ICER (£/QALY)
(intervention) {Sop el
Scenario when implemented to original company base case
Life years 8.604 8.254 0.350
QALYs 6.346 6.031 0.315 Dominant
Costs (£) £49,615 £51,408 -£1,794
Scenario when implemented to revised company base case’
Life years 8.398 8.096 0.302
QALYs 5.968 5.706 0.262 Dominant
Costs (£) £48,325 £50,271 -£1,945

Footnote: T The revised company base case includes amendments described in response to B7, B17, B24, B25,
B27 and B29 have been applied.

Abbreviations: ICER: incremental cost-effectiveness ratio; LYG: life years gained; QALYs: quality-adjusted life
years; SOC: standard

B9. CS, Section B.3.3.1, pages 81 to 82. Survival, hospitalisation for heart failure
(hHF) risks and acute kidney injury (AKI) risks have been adjusted to reflect the
CPRD population. However, the CKD transition probabilities are unadjusted and
reflect the DAPA-CKD trial population. Please justify not adjusting the transition
probabilities.

To the company’s knowledge, there are no methods for the derivation of adjusted transition
probabilities that are equivalent to those used to generate the adjusted survival equations and
risk equations used in the dapagliflozin cost-effectiveness model. The only alternative approach
would be to subset the health state transition data by subgroups of interest. This approach is
severely limited due to the loss of power and is not considered necessary to use subgroup-
specific transition probabilities, given the generalisability of the DAPA-CKD ftrial, as discussed in
our response to B32.

As discussed in the CS, UK nephrologists and GPs from 1:1 interviews and a clinical advisory
board considered the DAPA-CKD trial to be generally representative of UK clinical practice.? 39

To further ensure the generalisability of the cost-effectiveness estimates to UK clinical practice,
the baseline characteristics of the base case cost-effectiveness analysis were derived from
patients with stage 1—4 CKD from the CPRD. A higher proportion of patients had CKD stage 1-3a
in this CPRD population compared with the trial population. Current CKD status is used as a
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predictor of future CKD status by applying the baseline CKD characteristics of this CPRD
population. The change in CKD stage distribution over time in the modelled population, through
the application of transition probabilities, impacts the survival, hHF and AKI risk profiles of the
population. These outcomes are modelled through adjusted survival and risk equations which
include time-varying CKD stage distribution as one of the covariables. The CKD transitions,
being dependent upon current CKD stage are intrinsically appropriate to the modelled population,
and therefore the transition probabilities derived from DAPA-CKD are expected to be
generalisable to CKD patients in UK clinical practice.

B10. CS, Section B.3.3.1.2, pages 83. The CS states “The transition probabilities
between dialysis and kidney transplant were sourced from Sugrue et al. 2019 as
there were not enough observed events in the DAPA-CKD trial to reliably derive
these transition probabilities de novo.” How many of these events were observed in
DAPA-CKD? How many events would be considered to be “enough™?

Across both treatment arms and the full duration of the trial, 121,734 patient transitions were
observed. Of these, 6 involved patients moving from dialysis to transplant (2 in the dapagliflozin
arm and 4 in the placebo arm) representing 0.005% of the recorded patient transitions. This
count was deemed insufficiently informative for modelling purposes.

B11. CS, Sections B.3.3.1.2 and B.3.3.1.3, pages 82 to 88. Treatment effects are
applied as covariates in the parametric survival model and separate matrices are
applied to transition probabilities in each treatment group. Please justify this
approach and comment on whether assuming treatment effects on both mortality risk
conditional on CKD state and on CKD transitions might be double-counting the
benefits of dapagliflozin. Please present a scenario in which treatment effects are

applied to transitions but not survival.

The DAPA-CKD trial demonstrated that dapagliflozin is associated with a reduction in the risk of
disease progression (HR for sustained 250% decline in eGFR: 0.53, 95% CI: 0.42, 0.67, p-
value<0.0001, see Table 15 of company submission) as well as a reduction in all-cause mortality
even after controlling for dapagliflozin’s effect on reducing the population rate of disease
progression (HR 0.69; 95% CI: 0.53, 0.88; p=0.004, see Section B.2.6.2.3 of company
submission). As such, the application of treatment-specific transition probabilities and a
dapagliflozin coefficient in the parametric survival equations can be justified.

Importantly, the multivariable survival equation was derived in the context of the observed delay
in CKD progression associated with dapagliflozin over time, where CKD stages were covariables
in the survival equation. As such, a proportion of the treatment effect of dapagliflozin on all-cause
mortality is mediated through the delay in CKD progression and a proportion of the benefits is
mediated directly through the dapagliflozin coefficient of the all-cause mortality survival equation.
The AIC and BIC of the parametric survival equations evaluated were calculated based on
comparison of the fitted survival equation, when taking treatment-specific CKD state
observations into account, and the all-cause mortality observed in the DAPA-CKD trial.
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Therefore, the removal of either the dapagliflozin coefficient from the all-cause mortality survival
equation, or the use of treatment-independent transition probabilities would systematically
underestimate the treatment effect associated with dapagliflozin.

B12. CS, Section B.3.3.1.3, pages 86 to 88. The CS states that “Multivariable
analysis was then carried out using all covariables to assess which covariables were
still influential after multivariable adjustment, the effect size of each covariable, and
the clinical face validity of the directionality of the effects.” Please clarify who made

these decisions about clinical face validity?

The cost-effectiveness model was developed in close collaboration with

Y o provided clinical expert input and

validation of the survival equation for all-cause mortality and risk equations for hHF and AKI
derived from DAPA-CKD. Additionally, a clinical expert elicitation exercise was carried out in
collaboration with 6 clinical experts (see response to B4c). This elicitation study confirmed that
the Gompertz survival equation for all-cause mortality selected for the cost-effectiveness model
has clinical validity.?®

B13. CS, Section B.3.3.1.4 and B.3.3.1.5, pages 88 to 89. hHF and AKI are
modelled using generalised estimating equations (GEE). Please provide more detail
regarding the data used to inform the analysis and the model selection process for

each of these two models.

hHF is defined as a recurrent event, with one event per patient per hospital visit at date of entry
to hospital. This event is classified and adjudicated as per the definition within the DAPA-CKD
study analysis plan. A longitudinal dataset was created with 30 day slices for time updated
covariates. In each slice for each patient, an hHF event flag is set to 1 when at least one event
was observed to occur and 0 otherwise. Poisson family GEE models with a log link conditional
upon baseline and time-updated covariates were fitted to these data, using patient ID as a cluster
term and using an “independence” correlation structure. The selected model was determined by
stepwise selection from a set of potential covariates. The superset of covariates to select from
was:

Age, Sex, Type 2 Diabetes Mellitus at baseline, Race (Asian, Black or African American, Other,
White), Smoking Status (Current, former), Prior HF, prior MI, Prior Stroke, Glomerulonephritis,
UACR, baseline Haemoglobin, BMI, Potassium, eGFR, systolic BP.

The model structure described for hHF was repeated for AKI. AKI was a recurrent event,
measured as a doubling in serum creatinine, between subsequent measurements.
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B14. CS Appendix D.3, pages 49 to 67. To inform sensitivity analysis 7, an anchored
MAIC was conducted between DAPA-CKD and CREDENCE.

(a) CS Appendix D.3.2.2 lists 21 variables that were available in CREDENCE and
considered to be either treatment effect modifiers of prognostic variables. Please
clarify which of these were considered by the clinical experts to be potential

treatment effect modifiers (rather than prognostic variables).

(b) Please clarify whether there were any potential treatment effect modifiers that
were not available in CREDENCE.

(c) CS Appendix D.3.2.5 details the selection of covariates. Six adjustment sets were

determined. Please clarify which of the variables were included in each of these.

(d) CS Appendix D.3.4 states

|
I P icasc provide details of the PH testing. Given that

there is evidence to suggest non-proportional hazards for at least some outcomes,
comment on the applicability of the Cox PH model. Were other methods (not

assuming PH) considered?

a) The variables that made up the “Clinical unranked” matching set were the complete set of all
covariates indicated at any time by the two clinical experts involved to be a potential treatment
effect modifier on either a relative or absolute scale. These were:

e Race (Black or African American)
e History of heart failure

e Duration of diabetes

e Baseline BMI

e Baseline SBP

e Baseline eGFR

e Baseline UACR

e Insulin treatment

e RAASI treatment

b) During the feasibility assessment of the MAIC and development of the indirect treatment
comparison protocol, clinical experts were consulted. As part of this process, as well as
nominating which of the reported covariates they considered to be potential treatment effect
modifiers, they were asked if there were any other potential treatment effect modifiers that may
have been unreported by either trial. No additional treatment effect modifiers were identified.

c) Please see Table 13 below. Where a variable is represented as both a continuous and a
categorised measure (e.g. eGFR), the representation used in the reduced sets was used in the
“All” matching set.
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Table 13: Variables included in adjustment sets

Matching Set

2 s o Olo O 0
v | 2| § |Se|2B8| 2| 5| m | 2 |§22|358 ;%2
s | % | : |23 30| § | & | B | % |555|3:0|z4n
Aggregate 2 :é % 2= ‘zltfl) 5 : “ g'a‘g %_5:_2'5
Variable Data : : =
Age Mean, SD
Sex Proportion
Race (white) Proportion
Race (black) Proportion v v
Race (Asian) Proportion
(Sc:rSrc;Z:tg)] st Proportion Y v
Hx HTN Proportion v v
Hx HF Proportion v v v v
Hx Ml Proportion v v
Hx Stroke Proportion
Hx Amputation Proportion
Duration of diabetes|Mean, SD v v v v v v v v
BMI Mean, SD v
SBP Mean, SD v v 4 v v
DBP Mean, SD
HbA1c Mean, SD
EGFR Mean, SD
EGFR < 45 Proportion v v v v v
60 <= EGFR Proportion v v v v v
UACR <= 1000 Proportion v v v
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Matching Set

o 2]
= 5 (@) O (2] o0
5 = = (9] o o X
? = (] 3 0 Er?l < > m a‘”g g-:l';g -t-gl';g
3 2 - 85 | 30 o o n T |82/ 58%0 (800
8 | = | ;|38 |82 )8 | 5 | 8 | 7 |253|8:%|nED
o D = =] = 3 o
Variable AggDI;gate € % = % ; Y r<?| = rc'?'
BLCM — Insulin Proportion v
BLCM -
Sulfonylurea Proportion
BLCM — Biguanides [Proportion
BLCM — GLP1RA |Proportion
BLCM — DPP4i Proportion
BLCM — Statin Proportion
BLCM —
Antithrombotic Proportion
BLCM — RAASI Proportion v v v v v v
BLCM — Beta-
blocker Proportion
BCLM — Diuretic Proportion

Footnotes: * No treatment effect modifying covariates identified — duration of diabetes used as a placeholder.

Abbreviations: ACM: all-cause mortality; BLCM: Baseline concomitant medication; BMI: body mass index; CV Death: cardiovascular death; DBP: diastolic blood pressure;
DPP4i: dipeptidyl peptidase-4 inhibitor; EGFR: estimated glomerular filtration rate; ESRD: end-stage renal disease; GLP1RA: glucagon-like peptide-1 receptor agonists;
HbA1c: glycated haemoglobin; HF: heart failure; HHF: hospitalisation for heart failure; HTN: hypertension; Hx: history of; MI: myocardial infarction; RAASI: renin-angiotensin-
aldosterone system inhibitor; SBP: systolic blood pressure; SD: standard deviation; UACR: urine albumin to creatinine ratio.
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d) The only available data for the treatment effect of canagliflozin plus SoC versus SoC was
expressed in terms of constant hazard ratio, and thus this was the measure used to accomplish
an anchored MAIC. The constancy of the hazard ratio in the weighted and unweighted DAPA-
CKD data for some outcomes was considered to be in potential violation of proportional hazards
when inspecting divergent-convergent empirical cumulative hazard functions. However, these
data were still preferred as providing representative information, whereas alternative methods of
establishing a treatment effect given the available aggregate data would be subject to a greater
risk of residual bias.

In the absence of a well-established treatment effect measure, determination of treatment effect
modifiers would be challenging, and the fallback would be to undertake adjustment upon all
prognostic variables in order to predict absolute outcomes in the matched population (at which
point an unanchored comparison would be unbiased) and form some more complex measure of
treatment effect, e.g. using fractional polynomial models or independent models of the outcomes.
Formation of these models would require digitisation and reconstruction of pseudo-individual-
patient-data from the comparator trial, further increasing uncertainty. It is unclear whether, given
the data reported, complete adjustment for all differences in prognostic variables is possible. In
addition, the assumption of continuity in the case of extrapolation of a fractional polynomial
based treatment effect is not well justified, and may be as inaccurate as the assumption of the
extrapolation of the approximate mean hazard ratio over log time, as determined by Cox
modelling.

Despite its limitations, the constant hazard ratio has the advantage of being available,
understood, and easily measured. It is representative of an average measure over trial follow-up,
and so can be compared between trials of similar follow-up even if the true hazard ratio varies
with time.

Discontinuation

B15. CS, Section B.3.3.1.7, pages 90 to 91. Please justify the assumption that the
probability of discontinuing dapagliflozin is constant in every cycle over the model
time horizon. Please also comment on the plausibility of assuming an ongoing risk of
discontinuation given the lack of effective alternative treatments which can slow
progression of CKD. Please explore scenarios in which the risk of discontinuation

plateaus over time.

Clinical trials are not generally designed to estimate long term outcomes such as discontinuation,
so even with the DAPA-CKD trial which observes patients for a median duration of 2.4 years,
there is a lack of evidence on which to base assumptions of long-term treatment discontinuation.
However, the treatment discontinuation probability was derived from the trial and assumed to be
constant in the long term. This value can be altered in the model for scenario analysis to
determine the impact and was tested within the DSA with lower and upper bounds of 0% and
10%, leading to ICER shifts of approximately £1,000.

An additional scenario analysis has been undertaken in response to this question, in which the
dapagliflozin discontinuation rate linearly tapers to 0% over a four-year period from the start of
the model. The functionality to specify different annual discontinuation rates for the first four
years and all subsequent years of the modelled horizon has been provided in the updated model.
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The results of this scenario analysis can be found in Table 14 for the scenario applied to the
original company base case and to the revised company base case and show this scenario has a
modest effect on the ICER..

Table 14: Scenario analysis B15 — dapagliflozin discontinuation assumed to linearly taper
over the first 4 years of model

Dapaglcl;‘:? “ns FEESTD © El0]e Incremental ICER (£/QALY)
(intervention) (B ELELED)
Scenario when implemented to original company base case
Life years 9.611 8.254 1.357
QALYs 7.058 6.031 1.027 £7,486
Costs (£) £59,099 £51,408 £7,691
Scenario when implemented to revised company base case’
Life years 8.950 8.096 0.854
QALYs 6.323 5.706 0.616 £6,841
Costs (£) £54,488 £50,271 £4,217

Footnote: T The revised company base case includes amendments described in response to B7, B17, B24, B25,
B27 and B29 have been applied.

Abbreviations: ICER: incremental cost-effectiveness ratio; LYG: life years gained; QALYs: quality-adjusted life
years; SOC: standard

B16. CS, Section B.3.3.1.7, pages 90 to 91. Please present a survival analysis of
time to treatment discontinuation in DAPA-CKD. Please describe which parametric
survival models have been fitted and report goodness-of-fit statistics (Akaike
Information Criterion and Bayesian Information Criterion) for each fitted model.
Please include functionality to include any of these distributions in the economic
model. Please also present the empirical hazard function and the Kaplan-Meier

survival function for time to discontinuation in DAPA-CKD.

The seven standard unimodal survival distributions investigated for modelling of all-cause
mortality were investigated for use in modelling discontinuation of treatment in DAPA-CKD. The
results of the model fit are shown in Table 15. The Gamma, Weibull and log-logistic models had
similar goodness of fit, and displayed an initially sharply decreasing hazard profile, followed by a
more gradual decrease in the long term (Figure 6). These models were made available to use in
the economic model and a scenario was run using the gamma model as the model with best
statistical fit and consistent following of the empirical hazard profile over the whole trial. The
results of this scenario analysis can be found in Table 16 for the scenario applied to the original
company base case and to the revised company base case and show that although the impact of
this change to discontinuation does increase the ICER, the overall result it still highly cost-
effective for dapagliflozin. The changes are comparable to those seen in the scenario of question
B15.
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Table 15. Parameters and goodness of fit of models of discontinuation to DAPA-CKD data

Model Parameter AlIC BIC
1 2 3
Weibull 7.582E-01 3.555E+02 N/A 3439.14 3450.49
Log-logistic 7.855E-01 2.979E+02 N/A 3441.24 3452.59
Lognormal 7.054E+00 3.293E+00 N/A 3510.08 3521.43
Gompertz -1.945E-02 6.813E-03 N/A 3456.81 3468.16
Exponential 5.266E-03 N/A N/A 3462.59 3468.27
Gamma 7.393E-01 2.205E-03 N/A 3438.06 3449.41
Generalised Gamma 5.730E+00 6.537E-01 2.093E+00 3439.35 3456.37

Abbreviations: AIC: Akaike information criterion; BIC: Bayesian information criterion; N/A, not applicable.
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Figure 6. Cumulative incidence and hazard function of models of discontinuation to
DAPA-CKD data
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Footnotes: The black line on the grey area on the hazard plot is a B-spline based estimator of hazard of
discontinuation and associated 95% confidence interval. The domain of this estimator is limited by the first and
last events of the dataset.
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Table 16: Scenario analysis B16 — dapagliflozin discontinuation assumed to have Gamma
hazard function

Dapaglglc? @M% | Placeborsoc | o | IcER (E/QALY)
(intervention) (DR CELED)
Scenario when implemented to original company base case
Life years 9.365 8.254 1.111
QALYs 6.877 6.031 0.846 £6,970
Costs (£) £57,306 £51,408 £5,898
Scenario when implemented to revised company base case’
Life years 8.834 8.096 0.738
QALYs 6.242 5.706 0.536 £6,414
Costs (£) £53,710 £50,271 £3,439

Footnote: T The revised company base case includes amendments described in response to B7, B17, B24, B25,
B27 and B29 have been applied.

Abbreviations: ICER: incremental cost-effectiveness ratio; LYG: life years gained; QALYs: quality-adjusted life
years; SOC: standard.

Health utilities

B17. Priority question. Model, VBA, module “ModMarkov”, sub-routine “RunTrace”.
Please amend the model to include the adjustment of utilities for increasing age,
using the linear model of EQ-5D-3L by age reported by Ara and Brazier (Value in
Health, 2010;13(5)), assuming adjustment weights are applied multiplicatively.

As requested, the model has been amended to include the impact of age on utility. With this
approach, we first defined the baseline age-dependent utility of patients initiated in the model
using the general population utility model described in Ara and Brazier and the baseline patient
age.*® We then estimated the general population utility for each cycle thereafter in a similar way
and divided through by the baseline utility to derive an age-dependent multiplication factor. This
factor was then applied to all utility estimates in the model in the given cycle. The age-dependent
utility adjustment factors may be found in the ‘Age-dependent Utility’ worksheet and the ability to
turn off the adjustment is provided on the ‘Model Interface’ worksheet in cell K10.

The impact of this change in isolation is described in Error! Reference source not found..
There is a small increase in the ICER associated with this scenario analysis compared to the
original company base case, due to the slightly diminished QALY gains as patients age.
Nevertheless, dapagliflozin remain highly cost-effective with an ICER well below the cost-
effectiveness threshold. The change made to the model in this scenario analysis has also been
implemented in the updated company base case.

Table 17: Scenario analysis B17 — age-adjusted utility values

Dapagliflozin +
Placebo + SOC
(intef\ggtion) (comparator) Incremental ICER (£/QALY)

Scenario when implemented to original company base case
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D liflozin +
Pesoc Placebo +SOC |\ o mental | ICER (£/QALY)
(intervention) (el e
Life years 9.260 8.254 1.007
QALYs 6.518 5.803 0.716 £7,151
Costs (£) £56,526 £51,408 £5,118

Abbreviations: ICER: incremental cost-effectiveness ratio; LYG: life years gained; QALYs: quality-adjusted life
years; SOC: standard

B18. CS, Section B.3.4.1, pages 91 to 92. Health state utility values have been
derived from a linear mixed effects regression model fitted to EQ-5D data collected
in DAPA-CKD. EQ-5D response data are known not to be normally distributed.
Please comment on the appropriateness of this approach, and clarify why alternative
models, such as Adjusted Limited Dependent Variable Mixture Models (ALDVMM),

have not been used.

The Setting International Standards in Analyzing Patient-Reported Outcomes and Quality of Life
Endpoints Data (SISAQOL) Consortium reported in 2020 upon recommendations for the analysis
of quality-of-life outcome endpoints in cancer randomised controlled trials, concluding that linear
mixed models were recommended to describe response trajectories.*' The derived HSUVs
provide plausible estimates and the use of linear mixed models informed by a large cohort is
consistent with NICE Decision Support Unit guidance in Technical Support Document 12, which
states that “in the majority of cases, the uncertainty in the mean can be adequately described by
sampling from a normal distribution.”#?

B19. CS, Section 3.4.5.3, page 96, Table 31. The utility values for all CKD health
states, including people with CKD 5 pre-dialysis/transplant, appear to be [JJjij and
are - to EQ-5D estimates for the age- and sex-matched general population.
Please comment on the face validity of the predictions of the linear mixed effects

model for EQ-5D.

The utility values predicted by the linear mixed effects model for EQ-5D are aligned with those
observed in the literature for patients with CKD in the UK (Table 18).
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Table 18: Utility values observed in studies conducted in the UK of patients with pre-
dialysis CKD in the HRQoL SLR (Company Submission, Appendix H)

Study

Population

EQ-5D utility scores at
baseline

Submission values

DAPA-CKD?® DAPA-CKD trial CKD 1: 0.770

CKD 2: 0.770

CKD 3:0.770

CKD 4: 0.760

CKD 5 (pre-RTT): 0.730
UK studies
BiCARB study group, 202043 Advanced CKD (eGFR <30 | 0.73-0.74

mL/min/1.73 m?2)

Blakeman 20144 Stage 3 CKD 0.67

Dharmarartnam 201945

Pre-dialysis CKD with mean | 0.70
eGFR: 40.6 (SD: 26.6)
ml/min/1.73m?2)

Fraser 202046 Stage 3 CKD Karnofsky score of 902: 0.94
Karnofsky score of 602: 0.45
Jesky 201647 Pre-dialysis CKD G1/G2: 0.85 (0.70, 1.00)

G3a: 0.80 (0.69, 1.00)
G3b: 0.80 (0.68, 1.00)
G4: 0.74 (0.62, 0.85)
G5: 0.73 (0.62, 1.00)

Munyombwe 202048 Chronic renal failure, 12- 0.60
months following
hospitalisation for an acute

coronary syndrome

Schlackow 20174 Moderate-to-advanced 0.86°

CKD

Footnotes: 2 The Karnofsky Performance Status scale defines functional impairment as a score of <70. °
Intercept (60-year-old white female not on dialysis, non-smoker, A-levels or above, BMI >25 <30 kg/m?, without
previously failed transplant, diabetic nephropathy or history of vascular disease).

Furthermore, the utility values derived for CKD in a previous NICE appraisal (TA599) are
presented in Table 19 below. The values proposed by the ERG were ultimately preferred by the
Committee and these values are in line with those used in the present company submission.>®
Table 20 shows the results of a scenario analysis using the ERG-preferred values from TA599,
with the additional assumption that the utility values for CKD stage 1 and 2 are the same as CKD
stage 3a/3b (because stage 1 and 2 were not discussed in TA599). This scenario analysis was
associated with a lower ICER compared to the original company base case for the current
appraisal.

Table 19: Utility values for patients with CKD from the ERG review for TA599

Study
ERG estimates (SE)

Sodium zirconium cyclosilicate NICE appraisal (TA599)

3a/3b 0.80 (0.02)
4 0.74 (0.02)
5 (pre RRT) 0.71 (0.02)

Abbreviations: ERG: evidence review group; RRT: renal replacement therapy; SD: standard deviation; SE:
standard error.
Source: NICE TA599: Committee papers.®°
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Table 20: Scenario analysis B19 — Committee preferred CKD health state utility values
from TA599

Dapagliflozin +
Sp% ° _ z:zf::;;fgc Incremental [ICER (£/QALY)
(intervention)
Scenario when implemented to original company base case
Life years 9.260 8.254 1.007
QALYs 6.916 6.123 0.793 £6,453
Costs (£) £56,526 £51,408 £5,118
Scenario when implemented to revised company base case’
Life years 8.785 8.096 0.689
QALYs 6.316 5.795 0.521 £5,941
Costs (£) £53,366 £50,271 £3,095

Footnote: T The revised company base case includes amendments described in response to B7, B17, B24, B25,
B27 and B29 have been applied.
Abbreviations: ERG: evidence review group; ICER: incremental cost-effectiveness ratio; QALY quality adjusted
life year; SOC: standard of care.

Costs

B20. Priority question. CS, Section B.3.5.2, pages 98 to 99. The study reported by
Kent et al which is used to inform CKD-specific health state costs does not include
costs associated with (i) drugs, (ii) primary care, (iii) prescribing or (iv) outpatient
attendances because these were not collected in the SHARP trial. Given that
dapagliflozin is predicted to extend survival, excluding these costs may
underestimate the ICER. Please amend the model to include plausible assumptions
regarding these missing cost components, with explicit consideration of the costs of
managing both CKD and comorbid conditions (Type 2 diabetes mellitus,

hypertension [HTN] and cardiovascular disease [CVD]).

To address this question, alternative estimates of the costs for the management of CKD were
generated using data from the CPRD cohort of the DISCOVER CKD study, an observational
study in patients with CKD, aged 218 years, with 21 uACR measure and two eGFR measures of
0-75ml/min/1.73m? recorded at least 90 days apart between January 2008 and September 2018.

Annual costs for the management of CKD were estimated based on the healthcare resource use
from the CPRD cohort of the DISCOVER CKD study, including GP visits, outpatient visits, clinical
care visits and ambulance use, and costed using unit costs from PSSRU and NHS reference
costs, and inflated where relevant to a 2019 cost year. Inpatient hospitalisation costs were not
included in these analysis to avoid double-counting with the HF hospitalisation and AKI
hospitalisation events in the model. The omission of cost of hospitalisation for other causes is
likely to be conservative with respect to dapagliflozin, as it is expected that dapagliflozin would be
associated with a reduction in the risk of hospitalisation also for other causes, especially those
related to CKD. Drug costs were also excluded from the disease management costs to avoid
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double-counting in the model, as drug costs are captured as part of background therapy costs
(see B21).

The results from the analysis of the CPRD cohort of the DISCOVER CKD study are shown in
Table 21. Because CKD stage 1 patients were not included in DISCOVER CKD, it was not
possible to estimate the cost of managing CKD stage 1 based on these data.
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Table 21: Annual health state costs and per-event costs

CPRD cohort of DISCOVER CKD CS base case (Kent
GP visit Outpatient visit | Clinical care visit | Ambulance use Total et al. 2015%")
CKD 1 N/A N/A N/A N/A N/A £1,211.41
CKD 2 £515.89 £1,012.60 £169.07 £264.24 £1,961.80 £1,211.41
CKD 3a £525.34 £1,167.21 £163.46 £263.32 £2,119.33 £1,211.41
CKD 3b £594.52 £1,133.46 £199.07 £314.75 £2,241.79 £1,211.41
CKD 4 £684.22 £1,864.10 £220.03 £348.94 £3,117.29 £4,241.65
gg%s (pre- £796.04 £4,611.27 £222.66 £314.71 £5,044.68 £14,872.17

Footnote: The annual costs were converted to monthly costs in the model before being applied to the monthly model cycles. @Where SEs were not reported in the literature,

SEs were assumed to be 10% of the mean value

Abbreviations: CKD: chronic kidney disease; CPRD, Clinical Practice Research Datalink; CS, company submission; N/A, not available

Source: Kent et al. 20155!
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The results from a scenario analysis using these alternative health state costs for CKD stage 2,
3, 4 and 5 (pre-RRT) are shown in Table 22. Because the annual health state costs for CKD
stage 1 could not be estimated from the CPRD cohort of DISCOVER CKD, this cost was
assumed to be £1,211.41 based on Kent et al. 2015.5" The ICER of this scenario analysis is
somewhat higher than in the CS base case, but still well below the £20,000—£30,000/QALY
gained ICER threshold.

Table 22: Scenario analysis B20 — alternative annual health state costs based on CPRD

cohort of DISCOVER CKD study

Dapag"oﬂc? “M* | Placebo+soc | | icER (E/QALY)
(intervention) (DR CELED)
Scenario when implemented to original company base case
Life years 9.260 8.254 1.007
QALYs 6.800 6.031 0.769 £7,693
Costs (£) £57,009 £51,093 £5917
Scenario when implemented to revised company base caset
Life years 8.785 8.096 0.689
QALYs 6.209 5.706 0.503 £7,621
Costs (£) £53,736 £49,905 £3,830

Footnote: T The revised company base case includes amendments described in response to B7, B17, B24, B25,
B27 and B29 have been applied.

Abbreviations: ICER: incremental cost-effectiveness ratio; LYG: life years gained; QALYs: quality-adjusted life
years; SOC: standard of care.

Explicit costs of managing comorbid conditions have not been included, as they should be
considered as unrelated costs and therefore not part of the NICE reference case.?? Some of
these comorbidities may be associated with an increased risk of CKD-related events, such as
hHF and faster CKD disease progression, which are intrinsically captured as part of the CKD
management costs as patients in the CPRD cohort of the DISCOVER CKD study have a range
of comorbidities which contribute to non-CKD related healthcare resource use and costs.

B21. Priority question. CS, Section B.3.5.2, Table 32, page 98. The standard care
drug costs applied in the model do not include antidiabetic drugs or other drugs for
the management of complications arising from CKD or comorbid conditions. Please
amend the model to include these missing costs. Please also comment on whether
DAPA-CKD suggests that dapagliflozin reduces the need for other standard care
drugs. Please also comment on the assumption that the standard care drug costs
are the same across all CKD stages.

Additional background therapy costs

The cost of background therapy applied in the original company base case captured standard
care medications for CKD, including ACEis, ARBs, statins and antiplatelets. The cost of
additional medications for the management of comorbid conditions should be considered as
unrelated costs and should not be included, as per the NICE reference case (also see response
to B20), and as such the cost of antidiabetic drugs were not included in the base case.5? The
cost of medications used to manage complications of CKD may be considered as related costs,
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and these costs have therefore been included in a scenario analysis (scenario B21a). In this
scenario analysis, an additional annual cost of £51.17 (uplifted from £50.06, 2018/19 cost year)
was added to the background therapy cost, based on the CKD concomitant medication cost in
NICE TA623 to cover the costs of vitamin D, EPOs/ESAs, and phosphate binders, used to treat
complications of CKD.

As an additional scenario analysis (B21b), an annual cost of £335.02 (uplifted from £327.78,
2018/2019 cost year) was added to the proportion of patients with comorbid T2DM to account for
the cost of diabetes management, even though this cost should be considered as unrelated and
therefore excluded from the cost-effectiveness analysis. This annual cost was based on
prescribing costs for diabetes, covering the cost of insulin, testing strips and medicines taken to
control blood sugar levels.5® The average total background therapy cost in this scenario was
£159.92 (£15.28 [ACEIi, ARB, statin, antiplatelet] + £51.17 [vitamin D, EPOs/ESAs, and
phosphate binders] + £335.02 x 27.9% comorbid T2DM [antidiabetic drugs]).

These scenarios with additional drug costs do not substantially increase the ICER compared with
the base case and dapagliflozin remains highly cost-effective (Table 23 and Table 24).

Table 23: Scenario analysis B21a — drug costs for the management of CKD complications
added

Dapagllofg “ant HEEHDD S0 Incremental ICER (£/QALY)
(intervention) (BEITPEELCL;
Scenario when implemented to original company base case
Life years 9.260 8.254 1.007
QALYs 6.800 6.031 0.769 £6,722
Costs (£) £57,000 £51,831 £5,169
Scenario when implemented to revised company base caset
Life years 8.785 8.096 0.689
QALYs 6.209 5.706 0.503 £6,229
Costs (£) £53,815 £50,685 £3,131

Footnote: T The revised company base case includes amendments described in response to B7, B17, B24, B25,
B27 and B29 have been applied.

Abbreviations: ICER: incremental cost-effectiveness ratio; LYG: life years gained; QALYs: quality-adjusted life
years; SOC: standard of care.
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Table 24: Scenario analysis B21b - drug costs for the management of CKD complications
and for the management of T2DM added

Dapagliflozin +

socC Placebo + SOC | =\ omental | ICER (£/QALY)
(intervention) (EEIREETC,

Scenario when implemented to original company base case

Life years 9.260 8.254 1.007

QALYs 6.800 6.031 0.769 £6,844
Costs (£) £57,866 £52,602 £5,264

Scenario when implemented to revised company base case’

Life years 8.785 8.096 0.689

QALYs 6.209 5.706 0.503 £6,357
Costs (£) £54,637 £51,442 £3,195

Footnote: T The revised company base case includes amendments described in response to B7, B17, B24, B25,
B27 and B29 have been applied.
Abbreviations: ICER: incremental cost-effectiveness ratio; LYG: life years gained; QALYs: quality-adjusted life
years; SOC: standard of care.

Use of medication during study

Data on the use of CKD and CV medications were collected at baseline, 4 months, 8 months, 12
months and 24 months in the DAPA-CKD trial. There were no substantial differences in the use

of CKD and CV medications during the study (Table 25).
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Table 25: CKD and CV medication during DAPA-CKD

Treatments

Number (%) of subjects

Baseline (N=4,304)

4 months (N=4,254)

8 months (N=4,042)

12 months (N=4,005)

24 months (N=3,778)

Dapagliflo
zin
(N=2,152)

Placebo
(N=2,152)

Dapagliflo
zin
(N=2,152)

Placebo
(N=2,152)

Dapagliflo
zin
(N=2,152)

Placebo
(N=2,152)

Dapaglifio
zin
(N=2,152)

Placebo
(N=2,152)

Dapaglifio
zin
(N=2,152)

Placebo
(N=2,152)

ACE
inhibitor

ARB

Beta
Blocker

Calcium
channel
blockers

Antiplatelet
s

Diuretics

Loop
diuretics

Thiazide
diuretics

MRAs

Other
diuretics

Statins

1111114141
1 11441 4144
101 H141 ]
1 114444 4144
1HIHI41H]

1 1H441 114
1lllHI1H]

1lllHI1H]

{1 H]

1 lHH1 4141

Abbreviations: ACE: angiotensin converting enzyme; ARB: angiotensin receptor blocker; CKD: chronic kidney disease; CV: cardiovascular; MRA: mineralocorticoid receptor

antagonists.

Source: AstraZeneca Data on File 2020: DAPA-CKD Clinical Study Report Figure 14.1.5.5.°
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Data on the use of T2DM medications during the DAPA-CKD trial were not collected. No
substantial differences in the use of T2DM medications between the dapagliflozin and placebo
arms during the DAPA-CKD trial are expected.

The DAPA-CKD trial protocol suggested that patients treated with insulin or sulfonylurea could
require lower doses to minimise risk of hypoglycaemic events, with a suggestion to consider a
dose reduction of insulin by 10% to 20% (total daily dose) and sulfonylurea by 25% to 50% in
patients with baseline HbA1c <7% at randomisation. Given the double-blind design of the DAPA-
CKOD trial, it is expected that similar dose reductions would have been applied in both treatment
arms. In clinical practice, it is possible that CKD patients with comorbid T2DM treated may
require lower doses of concomitant insulin and/or sulfonylurea when treated with dapagliflozin
compared with patients not treated with dapagliflozin, and as such, it is possible that the overall
background treatment costs could be lower when dapagliflozin is used. The assumption of equal
therapy costs for the treatment of concomitant T2DM is therefore conservative with respect to
dapagliflozin.

Drug costs associated with management of CKD stages

Drug costs associated with the management of CKD is likely to increase with later stages of
CKD, as complications of CKD become increasingly prevalent. The annual background therapy
cost applied in the cost-effectiveness model is an estimate of the average cost of CKD
management across CKD stages, and therefore likely to be an overestimate of the cost for the
management of earlier stages of CKD and an underestimate of the costs for later stages of CKD.
In the cost-effectiveness model, the background therapy costs are therefore initial overestimated,
when discounting has a smaller effect, and subsequently underestimated for later stage CKD,
when the effect of discounting reduces the potential discrepancy in costs. As such, the approach
to apply the average annual background therapy for all stages of CKD is conservative with
respect to dapagliflozin.

The biggest change in costs for the management of CKD occurs when patients reach ESKD and
require dialysis or transplantation. The cost of these therapies are explicitly captured within the
cost-effectiveness model.

B22. CS, Section B.3.5.2, pages 98 to 99. The CS indicates that the costs of dialysis
were intended to be modelled as an initial cost (£27,032.64 per transplant), with
health state costs (£5,948.98 per year) applied in subsequent years. However, the
model uses a monthly cycle length:

(a) Are health state costs applied in the cycle immediately after the transplant
procedure occurs? In order to be consistent with the description in the CS, should
these costs be delayed until after 12 model cycles have elapsed?

(b) How does the model apply these costs?

The dialysis costs are applied in the year of dialysis initiation and in all subsequent year. This is
applied in the cost-effectiveness model as 1/12 of the annual dialysis cost (£32,360.41) in each
of the relevant cycles.
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The initial transplant costs (£27,032.64) are only applied in the cycle in which patients transition
into the transplant health state. These initial transplant costs cover the cost of transplant surgery,
the cost of pre- and post-surgery activities for recipient, and the cost of pre- and post-surgery
activities for live donors in the proportion of transplant for which this is relevant. As such, there is
no reason why these initial costs of transplant should be delayed for 12 model cycles. The
transplant maintenance cost covers the cost associated with immune suppression treatments, a
requirement for all kidney transplants. Immunosuppressive therapy is used to reduce the risk of
rejection of the transplanted kidney and prolong its survival and is recommended for use
immediately and for the lifetime of the transplanted organ.>* In all model cycles subsequent to the
cycle in which the patient transition into the transplant health state, 1/12 of the annual transplant
maintenance cost is applied (£5,948.98) whilst the patient resides within the transplant health
state.

During the NICE clarifications TC, the ERG asked for details of how the initial transplant costs
applied in the cost-effectiveness model were calculated from the NICE Reference costs. The
inputs and calculations used to derive the initial transplantation cost are outlined in Table 26.

Table 26: Inputs and calculations used to derive the initial transplantation costs

Currency
Step | Description codes / Calculation
inputs
Calculate weighted average cost | LAO1A,
) 722 x £12,605 + 1,196 x £12,989 + 713

1 for kidney transplant HRG LAQ2A, ( ’ X "
calculated LAO3A x £12,292) [ (772+1,196+713) = £12,693
Calculate weighted average pre- LA12A
transplantation and post- LA13A’

2 transplantation of recipient costs, LA01A’ (10,380 x £408 + 110,124 x £275) /
when distributed across the LAOZA, (772+1,196+713) = £12,888
transplantation events that LA03A,
actually go ahead
Calculate weighted average pre-

. LA11Z,
transplantation and post- LA147

3 transplantation of live donor LA01A, (3,780 x £388 + 3,489 x £245) /
costs, when distributed across LA02A, (772+1,196+713) = £867
the transplantation events that ’

LAO3A
actually go ahead
Calculate the total weighted cost
of transplantation, pre- and post- | Weighted

4 trar)s_plantatlon activities in averages £12,693 + £12,888 + £867 = £26.448
recipient, and pre- and post- from steps
transplantation activities in live 1-3
donor

. . Inflation

5 | Upliftthe total weighted costtoa | ) wiotier | £26,448 x 1.0221 = £27,033

2019/2020 cost year 1.0221

Abbreviations: HRG, healthcare resource group.
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Model implementation

B23. Priority question. The model has been written entirely in VBA with minimal

annotation. Please improve the annotation of the VBA sub-routine “RunTrace”

An updated version of the model has been provided with additional annotation as requested.

B24. Priority question. The ERG found it difficult to understand the logic of the
model based on the brief description contained in the CS and the limited annotation
of the VBA code. The ERG has rebuilt the company’s model using Excel
spreadsheet formulae for transparency. There are two areas in which the models
appear to be slightly discrepant, which may reflect a misunderstanding on the part of

the ERG, or an error in one of the models:

(a) Model trace. The ERG’s model trace for the standard care group is identical to
the company’s. However, there is a small difference in the dapagliflozin group trace
which may relate to when the event of discontinuation is applied. Please look at the
ERG’s trace calculations in worksheet “Model_dapa” (columns E:Bl) and explain

what the company’s model is doing differently.

(b) Transplant costs. The ERG’s estimates of lifetime transplant costs are higher
than the company’s. The ERG has calculated this cost as the incident number of
new patients undergoing transplant multiplied by the cost of the initial transplant
procedure, plus the number of surviving patients who underwent transplant in
previous cycles multiplied by the monthly health state cost. Please look at the ERG’s
formula in worksheet “Model_SC” cell BN6 and explain why the company’s estimates

are different.

a) ERG’s model and compared traces - We considered that the difference in ordering of events
between the two models may explain the small differences between the traces (company
ordering: transient events, mortality, transition, discontinuation; ERG ordering: transient events,
mortality, discontinuation, transition) — however, we have been unable to exactly replicate the
traces between the models in order to validate this. Given that the differences between the traces
are very small and the ICERs obtained between the models are very similar (£6,671 compared to
£6,655) we are satisfied that the ERGs model closely replicates the company’s submitted model.

b) Transplant costs - The difference is due to the assumption applied within the VBA code that
initial transplant costs should deduct one year’s maintenance transplant costs. However, given
the input costs for transplant (initial and maintenance) do not include any double counting, we
have provided an updated base case where both costs are applied additively in the first year.
Table 27 shows the impact of including this change on the original submitted base case.
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Table 27: Scenario analysis B24 — initial transplant costs and maintenance transplant
costs both applied in year of transplant

Dapagliflozin +
soc Placebo +SOC |\ o mental | ICER (£/QALY)
. . (comparator)

(intervention)
Scenario when implemented to original company base case
Life years 9.260 8.254 1.007
QALYs 6.800 6.031 0.769 £6,661
Costs (£) £56,759 £51,636 £5,122

Abbreviations: ICER: incremental cost-effectiveness ratio; LYG: life years gained; QALYs: quality-adjusted life
years; SOC: standard of care.

B25. Model, VBA, module “ModMarkov”, sub-routine “RunTrace”. The transition
matrices for the second period (5 months plus) are applied in the fourth model cycle
(at the end of month 3). This appears to be one cycle too early. Please confirm this is

an error and amend the model accordingly.

We can confirm that this is an error and have amended accordingly. The following piece of VBA
code was amended:

Original: If IngCyclelndex = 4 Then
Amended: If IngCyclelndex = 5 Then

The impact of this change on the ICER was minor (+£125/QALY gained compared with the base
case, Table 28). The results show that with the updated transition probabilities there would be a
small reduction in incremental QALYs alongside a small reduction in incremental costs, leading
to a broadly similar ICER. The analysis illustrates that although these transitions may be
unexpected, their inclusion did not have a meaningful impact on the ICER due to the low
probabilities of these transitions. The change made to the model in this scenario analysis has
also been implemented in the updated company base case.

Table 28: Scenario analysis B25 — 2"d set of transition probabilities implemented in cycle 5

Dapagliflozin +
soc Placebo + SOC | 0 omental | ICER (£/QALY)
. . (comparator)

(intervention)
Scenario when implemented to original company base case
Life years 9.251 8.246 1.005
QALYs 6.790 6.023 0.767 £6,780
Costs (£) £56,860 £51,659 £5,201

Abbreviations: ICER: incremental cost-effectiveness ratio; LYG: life years gained; QALYs: quality-adjusted life

years; SOC: standard of care.

B26. Model, VBA, module “ModMarkov”, sub-routine “RunTrace”. The standard care
group model determines health state occupancy as a function of CKD transitions and
CKD stage-specific survival distributions. The dapagliflozin group also includes

discontinuation in this function. Please clarify the order in which calculations relating
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to transitions, mortality and discontinuation are applied in each cycle (see also
question B25).

Calculations are undertaken in the following order:

1. Transient event incidence (HF hospitalisation, AKI, adverse events)
2. Mortality

3. CKD transitions
4. Discontinuation

It is not anticipated that changing the order of evaluation would significantly impact results and
conclusions.
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B27. Model, worksheet “Treatment Trace”. The model does not seem to apply any
discontinuation in the first model cycle. This can be seen by setting the probability of
discontinuation equal to 1.0 in worksheet “Model Interface”, cell range “rngDSA21”
and then viewing column N in worksheet “Treatment Trace”. Please confirm that this
is the case and explain why this approach has been taken. If appropriate, consider

amending the model.

In light of the ERG comments, we have opted to amend the model functionality such that
discontinuation is assumed to be applied from the end of each cycle. As such in the hypothetical
scenario where a per-cycle discontinuation rate of 100% is applied, it is assumed that all patients
are initiated on treatment at model initiation, and subsequently receive one cycle of treatment,
with discontinuation conceptually applied at the end of the cycle. Consistent with this, we assume
one cycle of treatment effect and one cycle of treatment cost.

To achieve this amendment the following pieces of VBA code have been added or moved:

Code added: mitxOnTreatment.At(IngCycleindex, 0) = mtxOnTreatment.At(IngCyclelndex, 0) -
mixHold.RowSum.ColSum.Value

Code moved:
mixCostsTreat. At(IngCyclelndex, 0) = mtxCostsTreat. At(IngCyclelndex, 0) + _

mtxMarkovCKD_Current. RowSum.ColSum.Value *
dbiCostTreatment / 12

If IngCycleindex = 12 Then

mixCostsTreat. At(IngCyclelndex, 0) = mtxCostsTreat.At(IngCycleindex, 0) +
(mtxMarkovCKD _Current.RowSum.ColSum.Value * dblCostMonitorVisit)

End If

The impact of this change on the ICER was minor (-£23/QALY gained compared with the base
case, see Table 29).

The changes made to the model in this scenario analysis have also been implemented in the
updated company base case.
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Table 29: Scenario analysis B27 — discontinuation applied from first model cycle

Dapagliflozin +
soc Placebo + SOC |\ omental | ICER (£/QALY)
. . (comparator)

(intervention)
Scenario when implemented to original company base case
Life years 9.260 8.254 1.007
QALYs 6.800 6.031 0.769 £6,632
Costs (£) £56,509 £51,408 £5,100

Abbreviations: ICER: incremental cost-effectiveness ratio; LYG: life years gained; QALYs: quality-adjusted life
years; SOC: standard of care.

B28. CS, Section B.3.2.2., page 79. The ERG has rebuilt the company’s model using
spreadsheet formulae. Whilst the CS states that a half-cycle correction has been
applied, this does not appear to be the case. Please confirm whether half-cycle
correction has been applied and explain where this features in the VBA code. Please
also clarify whether the correction is applied to the Markov trace, or to costs and

QALYs generated from the uncorrected trace.

It was incorrectly stated in the CS that there was a half cycle correction. A half cycle correction
was not applied in the model, however, given the cycle length of one month, we do not consider
that this is likely to change the results considerably.

B29. Model, worksheets “Treatment Trace” and “Control Trace”. The “lifetime”
horizon applied in the model runs for 304 monthly cycles. Given a mean starting age
of i}, this means that patients are aged [l years in the final cycle. Was this
intentional? If not, please amend the model to use a lower final age (e.g. age=100
years).

As suggested, the VBA code has been amended so that the maximum modelled age is 100
years. The following piece of VBA code was amended:

Original: IngNumCycles = Application.Min((101 - dblAge) * 12, 50 * 12) + 1
Amended: IngNumCycles = Application.Min((100 - dblAge) * 12, 50 * 12) + 1

The impact of this change on the ICER was minor (+£18/QALY gained compared with the base
case,
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Table 30).

The change made to the model in this scenario analysis has also been implemented in the
updated company base case.
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Table 30: Scenario analysis B29 - lifetime time horizon restricted to 100 years of age

Dapagliflozin +
SOoC HEEHID S0 Incremental ICER (£/QALY)
. . (comparator)

(intervention)
Scenario when implemented to original company base case
Life years 9.238 8.238 1.000
QALYs 6.786 6.021 0.765 £6,572
Costs (£) £56,180 £51,154 £5,025

Abbreviations: ICER: incremental cost-effectiveness ratio; LYG: life years gained; QALYs: quality-adjusted life
years; SOC: standard of care.

Model validation

B30. CS, Section B.3.10, pages 127 to 128. Please provide a plot of the distribution
of observed CKD health state in DAPA-CKD versus modelled CKD health state

occupancy over time, based on the unadjusted population.

The requested plots are shown as overlays in Figure 7, where the observed patient data are
compared to the modelled results using the DAPA-CKD patient baseline characteristics. These
observed health states were based upon the allowable transitions in the cost effectiveness
model; i.e. once a patient was observed to have entered the dialysis or transplant state, they
were ineligible to return to the CKD states.

The model was able to recreate the trial CKD distribution very satisfactorily considering that only
four independent transition matrices were used throughout the period. As well as supporting the
use of constant transition intensities, this was also supportive of the assumption of proportional
hazards between CKD stages in the modelling of all-cause mortality, as patients were being
appropriately moved from the CKD stages to the death state according to the hazard ratio
associated with their CKD stage.
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Figure 7: Health state occupancy, observed patient data versus modelled results using
DAPA-CKD patient profile

Health state occupancy, patient data versus model (DAPA-CKD)
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B31. Please provide a plot of observed overall survival in DAPA-CKD versus
modelled overall survival with and without adjustment for baseline covariates. Please

do not break the axes in the plots.

The requested plot of the observed overall survival in DAPA-CKD, the modelled overall survival
without adjustment to patient baseline characteristics, and the modelled overall survival with
adjustment to patient baseline characteristics (as in the company base case) is provided in
Figure 8.

The “unadjusted”/’uncontrolled” overall survival model was fitted as a new Gompertz parametric
model of all-cause mortality, which is conditional upon treatment and time-updated CKD stage
only. This model predicts overall survival whilst disaggregating mortality risk among the CKD
states and uses the CKD stage distribution from the cost-effectiveness model. This survival
model can be selected in the cost-effectiveness model by selecting “Gompertz Simple” in cell
K29 of the ‘Model Interface’ sheet.

The “adjusted”/”controlled” overall survival model is the parametric survival model applied in the
company base case, which adjusts for time-updated CKD stage as well as baseline patient
characteristics. In Figure 8, this model is applied to the patient baseline characteristics from
DAPA-CKD.

Figure 8 shows that the “unadjusted” model reconstructed the observed data better than the fully
“adjusted” model. However, predictions for overall survival on both the placebo and dapagliflozin
arms were reduced in the “unadjusted” model compared to the “adjusted” and therefore there
was no substantial difference in incremental survival in the two model. Whilst the reduced model
(“unadjusted”) does provide better calibration to the DAPA-CKD population, it is considered
necessary for face validity that age and sex at least are included as controlling variables when
applying this model to alternative populations due to the dependence of overall survival
prognosis on these measures.
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Results from scenario analyses using the “unadjusted” model are outlined in Table 31, based on
implementation of the “unadjusted” model to scenario #1 of the company submission, which
represents the DAPA-CKD overall population. Scenario analyses have been implemented in both
the original company model and in the revised company model.

Figure 8: Observed survival in DAPA-CKD versus model OS, controlling for multiple
baseline covariates and for time-varying CKD stage alone

1.0 4 Model
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Footnotes: “Observed” — Kaplan-Meier estimator of OS from DAPA-CKD; “Uncontrolled” — Gompertz model of
OS dependent only upon time, eGFR and treatment status (i.e. without baseline adjustment). “Controlled” —
Company base case Gompertz model with adjustment cofactors, configured for the DAPA-CKD population. OS
predictions from models are economic model outputs and are dependent upon the time-varying CKD state
occupation predicted by CKD health state transition matrices in the cost-effectiveness model.

Abbreviations: OS, overall survival.
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Table 31: Scenario analysis B31 — all-cause mortality model without adjustment for
baseline covariates (company submission scenario analysis #1: DAPA-CKD overall

population)

Dapagliflozin +
SOocC
(intervention)

Placebo + SOC
(comparator)

Incremental

ICER (E/QALY)

Company submission scenario analysis #1 (DAPA-CKD overall population) — fully
adjusted survival model

Life years 11.587 10.505 1.082
QALYs 8.437 7.601 0.836 £5,457
Costs (£) £78,758 £74,195 £4,563

Scenario when implemented to scenario analysis #1 (DAPA-CKD overall population) —
“unadjusted” survival model

Life years 11.073 9.906 1.166
QALYs 8.070 7477 0.894 £6,072
Costs (£) £74,385 £68,958 £5,427

Company submission scenario analysis #1 (DAPA-CKD overall population) in revised
modelt - fully adjusted survival model

Life years 11.529 10.461 1.068
QALYs 8.057 7.288 0.768 £5,841
Costs (£) £78,399 £73,910 £4,489

Scenario when implemented to scenario analysis #1 (DAPA-CKD overall population) in
revised modelt — “unadjusted” survival model

Life years 11.011 9.866 1.145
QALYs 7.708 6.889 0.819 £6,493
Costs (£) £74,015 £68,698 £5,317

Footnote: T The revised model refers to the cost-effectiveness model in which the requests from B7, B17, B24,
B25, B27 and B29 have been applied.

Abbreviations: ICER: incremental cost-effectiveness ratio; LYG: life years gained; QALYs: quality-adjusted life
years; SOC: standard of care.

Subgroup analyses

B32. Priority question. CS, Section B.3.8.3.2, pages 119 to 122. The CS includes a
number of economic subgroup analyses which involve adjusting the baseline
characteristics of the model population. However, the same unadjusted transition

matrices are applied in every subgroup analysis:

(a) Please comment on whether transition rates would be expected to vary between

the subgroups.
(b) If possible, update the model to include subgroup-specific transition matrices.

The treatment effect of dapagliflozin on the primary endpoint was positive and consistent across
all pre-specified subgroup of DAPA-CKD. The only subgroup with a p-value of interaction <0.05
was the subgroup by systolic BP, although these results are likely to be a chance finding (see
Section B.2.7 of company submission). As such, the transition probabilities generated from the
overall DAPA-CKD population is expected to be generalisable across all subgroups.
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The approach used in the company base case to derive transition probabilities from the overall
DAPA-CKD trial population (4,304 patients in overall trial population) provides the greatest power
to most accurately define the transition probabilities and to reduce uncertainty. The transition
probabilities were then supplemented by adjusted risk equations and survival equations to allow
for adjustment to any variables expected to significantly impact outcomes.

To the company’s knowledge, there are no methods for the derivation of adjusted transition
probabilities that are equivalent to those used to generate the adjusted survival equations. The
only alternative would be to generate transition probabilities using a subset of the data available
for subgroups of interest. The exact transition probability matrix generated using this approach is
expected to differ slightly compared with the base case transition probabilities, predominantly
due to chance, and be associated with greater uncertainty.

To demonstrate this point, alternative transition probabilities have been derived for the three
subgroups specified within the final scope for this appraisal:

e People in T2DM subgroup (2,906 patients)
e People with comorbid CVD (1,625 patients)
o People without comorbid T2DM and without comorbid CVD (1,064 patients)

The cost-effectiveness results of these subgroups when using the transition probabilities from the
original company base case and when using the subgroup-specific transition probabilities are
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summarised in Table 32: Scenario analysis B32 — subgroup-specific transition

probabilities
Dapagliflozin | Placebo + ICER
i SOC _ SOC Incremental (E/QALY)
(intervention) | (comparator)
. Original company submission scenario
E Life years 11.042 9.968 1.074
E QALYs 8.048 7.221 0.828 £5,648
e Costs (£) £74,225 £69,550 £4,675
g Scenario analysis B32 when implemented to original company model
= Life years 11.017 9.936 1.081
£ | QALYs 8.016 7.184 0.832 £5,619
% Costs (£) £75,313 £70,639 £4,674
4; Scenario analysis B32 when implemented to revised company modelt
E Life years 10.944 9.879 1.064
3 QALYs 7.646 6.881 0.764 £5,929
@ Costs (£) £74,794 £70,262 £4,532
- Original company submission scenario
g Life years 10.090 9.023 1.067
2 |oaLvs 7.364 6.545 0.819 £5,971
'-g Costs (£) £66,894 £62,003 £4,891
= Scenario analysis B32 when implemented to original company model
8 | Life years 10.104 9.021 1.084
% QALYs 7.357 6.512 0.845 £4,411
g Costs (£) £68,307 £64,581 £3,726
z Scenario analysis B32 when implemented to revised company modelt
§ Life years 10.023 8.953 1.070
3 QALYs 7.022 6.240 0.782 £4,560
@ Costs (£) £67,825 £64,258 £3,567
~ | Original company submission scenario
E g Life years 13.159 12.050 1.109
g © | QALYs 9.559 8.698 0.861 £4,979
S € | cCosts (£) £91,785 £87,498 £4.287
§ g Scenario analysis B32 when implemented to original company model
§ 3 Life years 13.018 12.074 0.944
23 [oALvs 9.424 8.713 0.710 £8,683
= "é Costs (£) £93,399 £87,232 £6,167
2 T | Scenario analysis B32 when implemented to revised company modelt
= ; Life years 12.958 12.032 0.926
§ Q QALYs 8.997 8.351 0.646 £9,706
= | Costs (£) £93,729 £87,454 £6,275

Footnote: T The revised model refers to the cost-effectiveness model in which the requests from B7, B17, B24,
B25, B27 and B29 have been applied.

Abbreviations: ICER: incremental cost-effectiveness ratio; LYG: life years gained; QALYs: quality-adjusted life
years; SOC: standard of care.
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. The ICERs for these subgroups are comparable to the subgroup analyses using the transition
probabilities from the company base case, with the ICERs remaining highly cost-effective and
below £10,000/QALY gained for all subgroups.
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Table 32: Scenario analysis B32 — subgroup-specific transition probabilities

Dapagliflozin | Placebo + ICER
i SOC _ SOC Incremental (E/QALY)
(intervention) | (comparator)
. Original company submission scenario
E Life years 11.042 9.968 1.074
E QALYs 8.048 7.221 0.828 £5,648
e Costs (£) £74,225 £69,550 £4,675
g Scenario analysis B32 when implemented to original company model
= Life years 11.017 9.936 1.081
s QALYs 8.016 7.184 0.832 £5,619
% Costs (£) £75,313 £70,639 £4,674
4; Scenario analysis B32 when implemented to revised company modelt
E Life years 10.944 9.879 1.064
8 | QALYs 7.646 6.881 0.764 £5,929
@ Costs (£) £74,794 £70,262 £4,532
- Original company submission scenario
g Life years 10.090 9.023 1.067
g QALYs 7.364 6.545 0.819 £5,971
'-g Costs (£) £66,894 £62,003 £4,891
£ Scenario analysis B32 when implemented to original company model
8 Life years 10.104 9.021 1.084
% QALYs 7.357 6.512 0.845 £4,411
= Costs (£) £68,307 £64,581 £3,726
z Scenario analysis B32 when implemented to revised company modelt
§ Life years 10.023 8.953 1.070
o QALYs 7.022 6.240 0.782 £4,560
@ Costs (£) £67,825 £64,258 £3,567
~ | Original company submission scenario
g % Life years 13.159 12.050 1.109
2 © | QALYs 9.559 8.698 0.861 £4,979
s 'g Costs (£) £91,785 £87,498 £4,287
'g' g Scenario analysis B32 when implemented to original company model
§ 3 Life years 13.018 12.074 0.944
E_§ QALYs 9.424 8.713 0.710 £8,683
g § Costs (£) £93,399 £87,232 £6,167
_g T | Scenario analysis B32 when implemented to revised company modelf
= ; Life years 12.958 12.032 0.926
ﬁ Q QALYs 8.997 8.351 0.646 £9,706
= | Costs (£) £93,729 £87,454 £6,275

Footnote: T The revised model refers to the cost-effectiveness model in which the requests from B7, B17, B24,

B25, B27 and B29 have been applied.

Abbreviations: ICER: incremental cost-effectiveness ratio; LYG: life years gained; QALYs: quality-adjusted life

years; SOC: standard of care.
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The consistency in the cost-effectiveness of dapagliflozin in these subgroup when applying
transition probabilities derived from the overall trial population and when applying subgroup-
specific transition probabilities confirms that the transition probabilities are not a key driver of the
cost-effectiveness outcomes and that the results are robust to variation in transition probabilities.

Given the increased uncertainty associated with subgroup-specific transition probabilities and
limited impact of subgroup-specific transition probabilities on the cost-effectiveness conclusion,
the transition probabilities from the overall DAPA-CKD trial population were considered as the
most appropriate transition probabilities for the base case and for all subgroup analyses.
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B31. Please provide a plot of observed overall survival in DAPA-CKD versus
modelled overall survival with and without adjustment for baseline covariates. Please

do not break the axes in the plots.

Additional clarification from the ERG: ‘There is one question (B31) which the
company hasn't addressed in the way that we were hoping, and it's quite an
important issue. We wanted the company to provide a visual comparison of the full
multivariable Gompertz model fitted to DAPA-CKD based on the statistical model
output (without any adjustment to the CPRD and without including external data or
transitions between states) versus the observed Kaplan-Meier OS function from
DAPA-CKD. Instead, in their response to B31, the company has fitted a new simpler
Gompertz model to the trial data - but this isn't the same parametric survival model
which is used in the economic model, so it doesn't help us. Please can you ask the
company if they are able to reconsider their response and provide the requested
analysis as this would be helpful for judging how well the model represents the
observed trial data and so that we can comment on the plausibility of the

extrapolation.’

Following further clarifications of this request from the ERG, an updated figure has been
provided (Figure 1). This figure contains the following three components:

e The observed overall survival in DAPA-CKD (labelled as “observed”)

e The statistical model output from fitting survival models to the trial data, with
dapagliflozin treatment as the only covariate (labelled as “univariate”); the Gompertz
distribution has been provided as requested by the ERG

e The multivariate adjusted survival model from fitting survival models to the trial data,
taking into account multiple covariates, including time-varying covariates, that impact
the hazard of death (labelled as “controlled”)



Figure 1. Observed survival in DAPA-CKD, univariate unadjusted survival curves
(Gompertz) and multivariable adjusted survival curves (Gompertz)
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Footnotes: “Observed” — Kaplan-Meier estimator of OS from DAPA-CKD. “Univariate” — Gompertz model of OS
dependent only upon time and treatment status (i.e. without baseline or time-varying CKD adjustment).
“Controlled” — Company base case Gompertz model with adjustment cofactors, configured for the DAPA-CKD
population. OS predictions from models are economic model output and are dependent upon the time-varying
CKD state occupation, including non-Gompertz mortality hazard in transplant and dialysis states.

Because of the strong association between CKD stage (disease severity) and mortality
hazard," 2 it is particularly important that time-varying CKD stage is taken into account when
modelling all-cause mortality (see “uncontrolled” survival model provided in original response
to B31).

Whilst the univariate unadjusted survival model provides better calibration to the within
DAPA-CKD trial data compared to the multivariate adjusted model, it is not able to provide
valid predictions of long-term survival in a heterogenous CKD population with varying
disease severities. This is because more advanced stages of CKD are associated with an
increased mortality risk’-2 and as such, the mortality hazard in the DAPA-CKD trial
population is a weighted average of the mortality hazard associated with each of the CKD
stages (and categories of other covariates) within the trial. Over time, patients with more
severe stages of CKD are more likely to die compared patients with less severe stages of
CKD. Consequently, the composition of patients and therefore the weighted average
hazards in the population shift in two opposing ways: as more severe CKD patients die, the
overall hazard shifts towards the hazard associated with the less severe CKD stages (main
effect); and as patient experience CKD progression, the overall hazard shifts towards the
hazard associated with more severe CKD stages (smaller effect). Additionally, within each



CKD stage, the mortality hazard is also likely to advance over time due to effects associated
with aging and comorbidity, as reflected by the use of the baseline Gompertz hazard profile
within each CKD stage.

When using the univariate unadjusted survival model, the weighted average mortality hazard
is applied to all CKD stages. This means that the mortality hazard in more severe CKD
health states is underestimated, resulting in an accrual of severe CKD patients in the cost-
effectiveness model who would be expected to have died. Similarly, the mortality hazard in
less severe CKD health states is overestimated with the univariate unadjusted survival
model, resulting in a loss of less severe CKD patients in the cost-effectiveness model who
would be expected to survive for longer. Because the CKD severity composition of the
population remains constant with this approach (all patients have same mortality hazard)
and because the univariate unadjusted survival model does not adjust for changes in CKD
severity composition, the modelled hazard profile of the population is limited to describing a
monotonically increasing hazard. In contrast, the multivariate adjusted survival model takes
these shifts in CKD stage composition into account to ensure the predicted mortality hazard
is reflective of the CKD stage composition of the population at any given time, allowing the
survival effect favouring lower CKD stages to be captured.

The validity of using the multivariate adjusted survival model in conjunction with CKD state
transition probabilities derived from DAPA-CKD has been confirmed by a clinical expert
elicitation exercise, which found that the long-term survival predicted using the adjusted
survival model (especially when using the Gompertz distribution) closely matched the long-
term survival of DAPA-CKD patients expected by clinical experts Figure 2.2 Details of the
clinical expert elicitation exercise for long-term survival in CKD patients have been provided
in response to B4d.

Figure 2: Risk equation-based overall survival predictions for patients in the placebo arm
of the DAPA-CKD trial

Source: Willigers et al. 2021.3

The univariate survival model for the overall DAPA-CKD trial population can be selected
within the cost-effectiveness model (‘Model Interface’ sheet, cell E29) to model all-cause
mortality. The cost-effectiveness results of dapagliflozin when applying the univariate
(unadjusted) survival model are shown in Table 1. The ICER for the DAPA-CKD overall
population (scenario #2 in original company submission) reduced from £5,457/QALY gained
to £4,759/QALY gained when applying the univariate unadjusted survival model. This is
likely because patients in scenario B31 die earlier on and therefore are less likely to
progress to the costly and low HRQoL dialysis health state, resulting in a reduction in the



incremental costs which more than offset the increase in QALYs compared to scenario #2 in
the original company submission. When the unadjusted survival equation is applied to the
revised company model, the ICER (£5,154/QALY gained) is also lower compared with
scenario #2 in the original company submission.

The results of a scenario analysis using an univariate unadjusted survival model with a
Weibull distribution are provided in Table 2. The Weibull distribution has been selected as an
alternative to the aggressively monotonically increasing hazard associated with the
Gompertz distribution, for better face validity with the more slowly increasing hazard
associated with the shift in the CKD population composition to less severe patients. When
using the Weibull distribution, dapagliflozin became dominant over placebo.

Table 1: Scenario analysis B31a — univariate unadjusted survival equation (Gompertz)

Dapaglglé') “nt FEERID S0l Incremental ICER (£/QALY)
(intervention) (BT RN,
Original company submission scenario #2 (DAPA-CKD overall population, adjusted
survival equation)
Life years 11.587 10.505 1.082
QALYs 8.437 7.601 0.836 £5,457
Costs (£) £78,758 £74,195 £4,563
Scenario analysis B31a when implemented to original company model
Life years 6.608 6.123 0.484
QALYs 4.834 4.451 0.382 £4,759
Costs (£) £42,581 £40,762 £1,820
Scenario analysis B31a when implemented to revised company model*
Life years 6.596 6.112 0.484
QALYs 4.728 4.359 0.369 £5,154
Costs (£) £42,622 £40,721 £1,901

Footnote: T The revised model refers to the cost-effectiveness model in which the requests from B7, B17, B24,
B25, B27 and B29 have been applied.

Abbreviations: ICER: incremental cost-effectiveness ratio; LYG: life years gained; QALYs: quality-adjusted life
years; SOC: standard.



Table 2: Scenario analysis B31b — univariate unadjusted survival equation (Weibull)

Dapaglcl;‘g) “ant PEERD S0 Incremental ICER (£/QALY)
(intervention) (HEECELED),
Scenario analysis B31b when implemented to original company model
Life years 10.192 9.286 0.906
QALYs 7.470 6.711 0.760 Dominant
Costs (£) £64,725 £66,561 -£1,836
Scenario analysis B31b when implemented to revised company modelt
Life years 10.110 9.231 0.880
QALYs 7.131 6.440 0.691 Dominant
Costs (£) £64,244 £66,186 -£1,942

Footnote: T The revised model refers to the cost-effectiveness model in which the requests from B7, B17, B24,
B25, B27 and B29 have been applied.

Abbreviations: ICER: incremental cost-effectiveness ratio; LYG: life years gained; QALYs: quality-adjusted life
years; SOC: standard.

In summary, we firmly believe that the multivariate adjusted survival model should be used in
the base case, as it captures the changes in mortality hazard overtime, reflects the changes
in the CKD stage composition of the population and aligns with long-term survival estimates
as elicited from clinical experts. Nevertheless, the scenario analyses using the univariate
unadjusted survival model show that dapagliflozin remains cost-effective or becomes
dominant when this unadjusted modelling approach is taken.
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Dapagliflozin for treating chronic kidney disease [ID3866]

Thank you for agreeing to give us your organisation’s views on this technology and its possible use in the NHS.
You can provide a unique perspective on conditions and their treatment that is not typically available from other sources.
To help you give your views, please use this questionnaire with our guide for patient submissions.

You do not have to answer every question — they are prompts to guide you. The text boxes will expand as you type. [Please note that
declarations of interests relevant to this topic are compulsory].

Information on completing this submission

¢ Please do not embed documents (such as a PDF) in a submission because this may lead to the information being mislaid or make
the submission unreadable

e We are committed to meeting the requirements of copyright legislation. If you intend to include journal articles in your submission
you must have copyright clearance for these articles. We can accept journal articles in NICE Docs.

e Your response should not be longer than 10 pages.

About you

1-Your name E—
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2. Name of organisation

Kidney Care UK

3. Job title or position

4a. Brief description of the
organisation (including who
funds it). How many members

does it have?

Kidney Care UK is the UK's leading kidney patient support charity providing advice, support and financial
assistance to thousands every year. It is not a membership organisation, but it is in touch with thousands
of kidney patients through its direct patient services (eg advocacy, counselling, facebook support group,
patient grants), social media channels, telephone helpline and website.

4b. Has the organisation
received any funding from the
manufacturer(s) of the
technology and/or comparator
products in the last 12
months? [Relevant
manufacturers are listed in the

appraisal stakeholder list.]

If so, please state the name of
manufacturer, amount, and

purpose of funding.

£32,055 to fund Kidney Care UK’s Kidney Kitchen project https://www.kidneycareuk.org/about-kidney-
health/living-kidney-disease/kidney-kitchen/

This is web based support to enable people with kidney disease to enjoy eating and drinking while
following the diet plans given to them by their renal dietician.

The funds covered costs including, staff time, filming costs, web development costs (more details
available if required).

Kidney Care UK also receives a grant of £200 per meeting for consultancy to an international think tank
hosted by AZ which meets quarterly.
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4c. Do you have any direct or
indirect links with, or funding

from, the tobacco industry?

n/a

5. How did you gather
information about the
experiences of patients and
carers to include in your

submission?

The information and views represented in this submission has been gathered through a range of sources:

Kidney Care UK advocacy services and Facebook support group, the views of Kidney Care Staff who are
kidney patients, our Patient Advisory Group. We have also run regular surveys to explore the current
challenges kidney patients are facing as well as the annual Patient Reported Experience Measures
survey which reports on how kidney patients feel about their experience of care.

Living with the condition

6. What is it like to live with the
condition? What do carers
experience when caring for

someone with the condition?

Many cases of CKD are mild or moderate and risks can be managed by patients and their GPs without
ever visiting a hospital. However, for people with CKD that progresses and requires specialist input from
the renal team it can be extremely serious and require life changing treatment.

A diagnosis of CKD has huge implications for a person’s quality of life. Challenges include the stress of
coming to terms with a diagnosis of an incurable, progressive condition, as well as difficult decisions about
treatment options and the strain of adjusting to new treatments. Many patients must also adhere to strict
medication regimes and dietary restrictions. Symptoms include debilitating fatigue, significant pain,
itching, swelling, restless leg syndrome, muscle cramps and sleep problems. People’s capacity to stay in
work, maintain relationships and quality of life can be severely compromised.

There are almost 30,000 people receiving dialysis in the UK, many of whom spend five hours a day, three
days a week, every week, at hospital. Fiona Loud, our policy director and a kidney patient, explains
“dialysis meant drinking just 500 ml of fluid a day, an almost impossible diet where chocolate, coffee,
bananas, cheese, and so many others things are banned or restricted. And you must spend 5 or 6 hours
in a hospital 3 days a week, with 2 big needles plunged into your arm, connected to a machine. And all
this gives you just 10% of your normal kidney function, and you probably feel even sicker after treatment
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than you did before, your blood pressure has dropped way down and you may be bleeding from where
those great big needles were for a long time. You may be too weak to walk and you are likely to be
depressed and out of work. You have a day off, and then it all starts again...and again....and again.”

Kidney transplant, while not a cure, is the best form of treatment for kidney disease. However there are
more people waiting for a transplant than there are available organs and people from Black and Minority
Ethnic communities have to wait considerably longer than people from White British backgrounds. Kidney
transplants from deceased donors last on average 15-20 years and 20-25 years from a living donor,
although some longer and some less.! Kidney patients may therefore face returning to dialysis if their kidney
fails.

Unsurprisingly, CKD can take a huge toll on the mental health and emotional wellbeing of patients. Nearly
half of in-centre haemodialysis patients experience some form of distressii and up to 1 in 3 kidney patients
will experience depression at some point. This in turn exacerbates physical ill health and a person’s ability
to manage their condition. Symptoms of depression in people with early stage kidney disease increases
their risk of progressing to end-stage renal disease (requiring dialysis or a transplant) and death."V In
transplant patients, depressive symptoms have been shown to increase the risk of death by 65%."

A carer’s role will depend partly on the individual’s stage of kidney disease, their symptoms (eg fatigue),
comorbidities and the treatment they receive. Roles can include helping with activities of daily living and
mobility, transportation, personal care, and support with treatment, for example adhering to the medication
regime and also with dialysis (for example if the person has dialysis at home). As well as the physical
demands of caring, it can be emotionally challenging as the carer and the person with kidney disease
come to terms with the change in role and the impact of a life changing diagnosis. Caregiving demands in
managing dialysis has proved to be taxing on the physical, social and emotional health of informal

caregivers."""

Current treatment of the condition in the NHS
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7. What do patients or carers
think of current treatments and

care available on the NHS?

The most recent Patient Reported Experience Measures found that overall patients rate the overall
experience of the service provided by their renal unit highly.* People who progress to kidney failure often
find the burden of treatment is very significant.

As described above, many patients can find living with five hour dialysis sessions, three times a week
every week, as well as the stringent fluid and dietary restrictions, very challenging.

Receiving a kidney transplant, although not a cure, can make a huge different to the health and quality of
life of a person with kidney disease. People fortunate enough to receive a kidney transplant will also need
to follow certain restrictions on their diet and lifestyle, as well as being on medication for the rest of their
lives. In the case of deceased donations, transplant comes with the emotional burden of knowing the
donor has lost their life. Decisions regarding accepting a living donation can also be challenging.

8. Is there an unmet need for

patients with this condition?

There is no cure for chronic kidney disease and limited options for medications that can slow or prevent
decline in kidney function, although lifestyle, diet and treatments for problems linked with kidney disease
such as high blood pressure are important. Progress in developing new pharmaceutical treatments has

been extremely slow.

Advantages of the technology

9. What do patients or carers
think are the advantages of the

technology?

The development of a new way of treating kidney disease, that shows real benefits, has been of huge
interest to patients. The benefits identified in the DAPA-CKD trial, of delaying further decline in kidney
function and progression to end stage kidney failure, as well reducing the risk of death from renal causes
would clearly be significant advantages for kidney patients in the context of a progressive and currently
incurable condition such as CKD. Progress in the development of new treatments for kidney disease is
perceived to be very slow and the positive findings for this technology offer real hope to patients.

Kidney patients are at very high risk of death from cardiovascular causes and therefore the evidence that
SLGT2 inhibitors lower the risk of death from cardiovascular causes is an important advantage.
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Disadvantages of the technology

10. What do patients or carers | Some patients with CKD and diabetes have reported unpleasant side effects, particularly UTIs and yeast
infections. It is important that people are made aware of these potential side effects and encouraged to
report them, to support ongoing monitoring of these drugs over the long term so that patients can make
the technology? informed decisions about their use.

think are the disadvantages of

Patient population

11. Are there any groups of Not to our understanding.
patients who might benefit
more or less from the
technology than others? If so,
please describe them and

explain why.
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Equality
12. Are there any potential CKD impacts most on people from BAME backgrounds and socio-economically deprived groups. People
equality issues that should be from these groups are also more likely to progress quicker to kidney failure and die earlier with CKD.

taken into account when
considering this condition and

the technology?

Other issues

13. Are there any other issues We would like to see estimations of the length of time over which people are likely to be prescribed
that you would like the Dapagliflizon and a discussion regarding what is currently known about longer term effects, in terms of

committee to consider? efficacy and safety profile.

Key messages

14. In up to 5 bullet points, please summarise the key messages of your submission:

e Chronic kidney disease can have a hugely negative impact on quality of life, with a range of debilitating symptoms that can impact
on many aspects of life and wellbeing.

e |tis currently incurable with limited pharmacological options for delaying progression. Treatments for kidney failure very
burdensome with access to the gold standard of kidney transplant limited
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e The findings that this drug can delay progression of CKD in patients with and without diabetes offer real hope and could lead to a
real step change in treatment of kidney patients

¢ Drug treatments such as Dapagliflozin must be accompanied by information and support about dietary, exercise and lifestyle
interventions that can help to delay the progression of kidney disease.

e Patients must be supported to report side effects as the ongoing monitoring and evaluation of adverse events is important.

Thank you for your time.

Please log in to your NICE Docs account to upload your completed submission.

Your privacy
The information that you provide on this form will be used to contact you about the topic above.
[] Please tick this box if you would like to receive information about other NICE topics.

For more information about how we process your personal data please see our privacy notice.

UK Renal Registry, 2020, UK Renal Registry 22nd Annual Report — data to 31/12/2018, Bristol, UK. Available from: renal.org/audit-research/annual-report
i NHSBT, 2021, Comparison of deceased donor and living donor kidney transplantations, NHSBT, accessed 260521 < https://www.nhsbt.nhs.uk/organ-
transplantation/kidney/receiving-a-kidney/deceased-donor-kidney-transplant/>
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Dapagliflozin for treating chronic kidney disease [ID3866]

Thank you for agreeing to give us your organisation’s views on this technology and its possible use in the NHS.

You can provide a unique perspective on the technology in the context of current clinical practice that is not typically available from the
published literature.

To help you give your views, please use this questionnaire. You do not have to answer every question — they are prompts to guide you. The
text boxes will expand as you type.

Information on completing this submission

e Please do not embed documents (such as a PDF) in a submission because this may lead to the information being mislaid or make
the submission unreadable

e We are committed to meeting the requirements of copyright legislation. If you intend to include journal articles in your submission
you must have copyright clearance for these articles. We can accept journal articles in NICE Docs.

e Your response should not be longer than 13 pages.

About you

1. Your name |
2. Name of London Kidney Network
organisation

Professional organisation submission
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3. Job title or

position

4. Are you (please

tick all that apply):

an employee or representative of a healthcare professional organisation that represents clinicians?
a specialist in the treatment of people with this condition?
a specialist in the clinical evidence base for this condition or technology?

O OXK

other (please specify):

5a. Brief description
of the organisation
(including who funds
it).

The core objective of the London Kidney Network (LKN) is to deliver the NHS “triple aims” for kidney
patients in London: improving quality and outcomes, experience and value. This will be delivered by a
multi-professional network of experts who will engage with and respond to our partners including patients,
service providers, expert advisory bodies, commissioners and research bodies. We are accountable to the
NHSE London Specialised Commissioning Team and hosted by St Georges University Hospital Trust.

5b. Has the
organisation
received any
funding from the
manufacturer(s) of
the technology
and/or comparator

products in the last

Disclosures by respondents within the LKN:

Grant Holder: AstraZeneca, Cheisi.
Speaker Honoraria: Napp, AstraZeneca, Vifor Fresenius, Bayer, Pharmacosmos

Grant Holder: BI
Honraria: AZ, BI, Lilly, Napp, Vifor
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12 months?
[Relevant
manufacturers are
listed in the
appraisal

stakeholder list.]

If so, please state
the name of
manufacturer,
amount, and

purpose of funding.

5c. Do you have any
direct or indirect
links with, or funding
from, the tobacco

industry?

No.

The aim of treatment for this condition
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6. What is the main
aim of treatment?
(For example, to
stop progression, to
improve mobility, to
cure the condition,
or prevent
progression or
disability.)

We are encouraged by significant study outcomes in this area, with reference to the recently published
DAPA-CKD trial demonstrating a NNT of only 19 to prevent one primary outcome event. We feel assured
by the data that Dapagliflozin has proven to be of equal benefit in non-diabetic and diabetic CKD
populations, with respect to the following clinically important endpoints:

e Decreased risk of kidney failure

e Decreased risk of death from CV causes or hospitalisation for HF

e Prolonged survival

We understand that economic modelling is likely to support projected health system savings associated
with a reduction of patients reaching RRT. Additional health system savings are forecast related to
cardiovascular morbidity. These benefits are in addition to those seen in patients on ACEiI/ARBSs only.

7. What do you
consider a clinically
significant treatment
response? (For
example, a
reduction in tumour
size by x cm, or a
reduction in disease
activity by a certain

amount.)

Clinically significant outcomes can best be described at a population level. We consider that there is no
reason that patients with proteinuric CKD in England would not achieve the magnitude of benefits seen in
the DAPA CKOD ftrial.
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Health and Care Excellence

8. In your view, is
there an unmet
need for patients
and healthcare
professionals in this

condition?

Yes. We assert that with current best practice for the management of proteinuric kidney disease, there is
still a significant incidence of end-stage renal failure - with RAAS inhibitors only providing a 16 to 20%
reduction in risk.

In England, there are approximately 1.9 million people (4% of adults) on primary care CKD registers (QoF
2019/20), plus an estimated further 560 thousand who have biochemical evidence of CKD stage 3-5 (vie
eGFR results in their primary care record) but are not present on CKD registers (National CKD Audit
2017). This estimation of primary care prevalence of CKD (5.2%) aligns well with the estimated true
community prevalence of 5.4% as measured by the Health Survey for England 2016, indicating that most
people with CKD stage 3-5 are recognised in some way by primary care services.

Whilst not all of these estimated 2.5 million patients will require or be eligible for Dapagliflozin, we support
the notion that through its effective implementation, significant numbers of people stand to have their lives
improved due to prevention or delaying end-stage kidney disease and death from renal or cardiovascular
causes.

Current guidance for managing proteinuric kidney disease includes people with diabetes only. Outcomes
from the clinical trials demonstrate that there is a benefit of SGLT2i that is distinct from a blood glucose
lowering effect. Consequently, it is particularly important that non-diabetic CKD patients are not excluded
from the benefits of Dapagliflozin in the outcome of this appraisal.

Failure to include recommendations for this group would significantly impair confidence of integrated care
systems to include them in local prescribing protocols.

What is the expected place of the technology in current practice?
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9. How is the
condition currently
treated in the NHS?

Diabetic and non-diabetic kidney disease treatment is supported by a number of agents to manage the
multi-morbid presentations seen in these conditions; hypertension, hyperglycaemia, proteinuria, obesity
and cardiovascular disease. Goals of treatment are to slow CKD progression and to reduce cardiovascular
morbidity and mortality. However, despite optimal care many patients continue to progress (as stated
above) resulting in considerable clinical and economic burden of this disease.

o Are any
clinical
guidelines
used in the
treatment of
the condition,
and if so,
which?

During LKN engagement with primary and secondary care in London and Surrey Heartlands, we have
noticed widespread awareness of the benefits of SGLT2i in proteinuric kidney disease, but without the
same confidence and clarity with respect to prescribing or treatment guidelines.

In regions where primary and secondary care links are enhanced, clinical guidance on SGLTZ2i in diabetic
kidney disease have been produced based on previous trials in this area. Direction from this NICE TA
would be a meaningful facilitator in expanding the potential of this drug through clinical pathways.

We are aware that this has been reviewed in the NICE CKD Guidelines presently in development.

We are aware that the UK Kidney Association is currently producing national guidance in this area.

o Is the pathway
of care well
defined? Does
it vary or are
there
differences of
opinion
between
professionals
across the
NHS? (Please
state if your

There is agreement that the pathway of care should enable maximal cardiorenal protection in people with
documented albuminuria. We consider that this now includes SGLT2i down to their lowest licensing
boundary.

Our experience is in engaging with primary and secondary care organisations in London and the Surrey
Heartlands. There is desire for recommendations at a national level which can shape both commissioning
decisions and to guide explicit pathways of care.
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Health and Care Excellence

experience is
from outside

England.)
Whatimpact | \yg assert that the use of Dapaglifiozin in appropriate cohorts of proteinuric kidney disease patients would
j[/vo:ld tlhe have significant clinical benefit which is above and beyond that seen with current utilised agents.
echnology
have on the Recognition by NICE as an agent of choice in this technological appraisal would support ICS’ nationally to
current incorporate Dapagliflozin into prescribing pathways for patients with proteinuric kidney disease (crucially,
pathway of with or without diabetes). This has potential to limit prescribing variation and ensure that patients, no
care? matter their geographical location, will have access to this important medication.

10. Will the Dapagliflozin is currently used within its licence: in treating people with diabetes to improve glycaemic

control reduce cardio renal complications (down to a GFR of 45ml/min) and also in patients with
symptomatic heart failure with reduced ejection fraction to prevent worsening heart failure or
cardiovascular death.

technology be used
(or is it already

used) in the same

We assert that Dapagliflozin should be utilised in line with the DAPA CKD trial criteria given the
outstanding clinical outcomes, as well as being well tolerated and safe.

way as current care
in NHS clinical

practice?

o How does
healthcare
resource use
differ between
the technology

Extending Dapagliflozin use, in line with published studies will allow it to be used in people with diabetes
primarily as a drug to prevent renal complications in more advanced CKD and will extend its use in
patients without diabetes who have CKD to prevent cardiorenal complications and improve survival.

Professional organisation submission
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Health and Care Excellence

and current

care?

¢ In V‘{hat clinical | e recommend that Dapagliflozin should be prescribed in line with trial criteria, i.e. eGFR < 75ml/min (and
setting should >25ml/min) and proteinuria. This would mean that for most individuals, treatment would commence in
the technology primary care.
be used? (For
example There may be patients who are ‘hard to reach’ who present to healthcare settings with more advanced
primary or CKD (3a-4). They may commence Dapagliflozin in primary care or following advice from secondary care,
secondary therefore these clinicians should also be aware of how to appropriately use this medication.
care, specialist
clinics.)

¢ What . Education will be required to ensure that primary care prescribers particularly, feel able to safely and
mvedstrg(tent IS | effectively use this medication. This includes, but is not limited to the production of prescribing pathways.
needed to

Appropriate use of this medication also requires identification of the cohort in scope to benefit. At present,
there is not consistent practice nationally with respect to identifying people with CKD proteinuria.
Investment in technologies to improve this practice are underway such as the exploration of algorithmic

introduce the
technology?
(For example,

for facilities trigger tools and remote technologies to support uUACR capture.
equipment, or | Investment to improve identification and treatment of proteinuric kidney disease must have particular focus
training.) on groups presently shown to experience health inequities.

11. Do you expect We assert that with current best practice for the management of proteinuric kidney disease, there is still a
significant incidence of end-stage renal failure - with RAAS inhibitors only providing a 16 to 20% reduction
in risk.

Dapagliflozin offers equivalent or greater benefits in proteinuric CKD when compared to the introduction of
meaningful benefits | RAASI agents and will impact outcomes such as reduction in number reaching end stage kidney disease,

the technology to

provide clinically

Professional organisation submission
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compared with

current care?

number developing diabetes (in non-diabetic CKD), reduction in heart failure hospitalisations,
cardiovascular mortality.

o Do you expect
the technology
to increase
length of life
more than
current care?

Yes, the DAPA CKD trial supports this assertion by significantly reduced rates of cardiovascular and renal
deaths, as well as significant impact on eGFR decline and number reaching ESKD.

o Do you expect
the technology
to increase
health-related
quality of life
more than
current care?

Reducing the number of people who progress to end stage kidney disease will bear considerable impact to
HRQOL, as will the impact of reduced HF related hospital admissions.

12. Are there any
groups of people for
whom the
technology would be
more or less
effective (or

appropriate) than

The number needed to treat (NNT) is only 19 in the DAPA CKD trial, which confirms this is a very effective
therapy in this area. There are no groups who benefit less from this intervention in terms of
age/gender/race/kidney function or proteinuria.

Patients with a history of diabetic ketoacidosis (DKA) may be at a slightly increased risk of DKA using this
drug. We wish to emphasise that the very small risk of DKA seen in patients with diabetes is not seen in
the non-diabetic population (nil DKA).

Professional organisation submission
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Health and Care Excellence

the general

population?

The use of the technology

13. Will the We do not support additional monitoring of eGFR following commencement as decline is small and
technology be anticipated. Recovery is seen and not linked with an increased risk of AKI. Indeed, multiple studies in

. SGLT2i have demonstrated less AKI events on treatment than placebo.
easier or more

difficult to use for Practical implications:
patients or e Patients need optimised RAAS blockade therapy first — it would be important that any pathways
healthcare defined supported clinicians to do this.

¢ Need to be identifying people set to benefit from Dapaglifozin by measuring uACR in all relevant

professionals than cohorts.

current care? Are
there any practical
implications for its
use (for example,
any concomitant
treatments needed,
additional clinical

requirements,

Professional organisation submission
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factors affecting
patient acceptability
or ease of use or
additional tests or

monitoring needed.)

14. Will any rules
(informal or formal)
be used to start or
stop treatment with
the technology? Do
these include any

additional testing?

e We recommend that RAAS inhibitor agent dosing is optimised in those who tolerate this prior to
commencing Dapagliflozin.

¢ When starting this medication we do not support additional eGFR monitoring as there is no
evidence that the small, transient drop in e GFR causes harm, and in fact AKI rates are reduced in
cohorts prescribed Dapagliflozin.

¢ We would like to highlight the importance of clear sick day rules when using this medication.

15. Do you consider
that the use of the
technology will
result in any
substantial health-
related benefits that
are unlikely to be

included in the

Reaching ESKD and renal replacement therapy significantly impacts life expectancy and therefore
reducing the number of people who progress to end stage kidney disease or slowing the rate of eGFR
decline offers a substantial benefit of treatment.
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quality-adjusted life
year (QALY)

calculation?

16. Do you consider
the technology to be
innovative in its
potential to make a
significant and
substantial impact
on health-related
benefits and how
might it improve the
way that current

need is met?

We consider that the indication for Dapagliflozin in proteinuric CKD management is a major therapeutic
breakthrough, with unique benefits to the non-diabetic population. As stated above, the impact is likely to
exceed that seen with the introduction of RAAS inhibitors several decades ago.

o Is the
technology a
‘step-change’
in the
management
of the
condition?

Yes, please see above for our rationale.
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Does the use
of the
technology
address any
particular
unmet need of
the patient
population?

ESKD confers huge reductions in patient QoL, and as such any agents demonstrated to significantly

impact this will address this.

17. How do any side
effects or adverse
effects of the
technology affect
the management of
the condition and
the patient’s quality

of life?

We assert that Dapagliflozin has demonstrated a good safety profile and is globally well tolerated, even at
the lower end of the studied eGFR range (25-30ml/min).

There is some data around the development of genitourinary infections in patients treated with
dapagliflozin;

Bacterial UTI: Type 2 DM 1.6% vs 0.9% non-diabetic (0.6% placebo non-diabetic)

Mycotic infection: Type 2 DM 0.2% v 0.0% in non-diabetic population

Urinary tract bacterial infection: non-diabetic (0%) on dapa vs 0.1% in type 2 DM

Indeed, in patients with type 2 diabetes any risk of DKA can be prevented by:

a) patient selection: exclusion of patients with type 1 DM or Latent Autoimmune Diabetes of Adult
(LADA), patients with a previous history of DKA and patients with likely insulin deficiency such as
those with pancreatic exocrine disease (pancreatitis, pancreatic cancer)

b) Appropriate sick-day rule advice — as would currently be appropriate for patients with CKD and with
or without diabetes.

Sources of evidence
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Health and Care Excellence

18. Do the clinical
trials on the

technology reflect
current UK clinical

practice?

Trials with dapagliflozin reflect UK practice up to the point of the addition of dapagliflozin and that the
patients included in the concomitant standard of care are equivalent to that which would be used in the
UK.

. If not, how
could the
results be
extrapolated to
the UK
setting?

Trials included UK sites.

. What, in your
view, are the
most important
outcomes, and
were they
measured in
the trials?

The primary outcome in the DAPA CKD trial was a composite of a sustained decline in the estimated GFR

of at least 50%, end-stage kidney disease, or death from renal or cardiovascular causes.

) If surrogate
outcome
measures
were used, do
they
adequately
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Health and Care Excellence

predict long-
term clinical
outcomes?

o Are there any
adverse
effects that
were not
apparent in
clinical trials
but have come
to light
subsequently?

No

19. Are you aware
of any relevant
evidence that might
not be found by a
systematic review of

the trial evidence?

No

20. How do data on
real-world
experience compare
with the trial data?

Dapagliflozin is not being used as per the DAPA CKD trial parameters; therefore real world data is unlikely

to exist in any significant amount.

Professional organisation submission
Dapagliflozin for treating chronic kidney disease [ID3866] 15 of 17




N I c National Institute for
Health and Care Excellence

Equality

21a. Are there any
potential equality
issues that should
be taken into
account when
considering this

treatment?

21b. Consider
whether these
issues are different
from issues with
current care and

why.
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22. In up to 5 bullet points, please summarise the key messages of your submission.

e |tis the view of the LKN that Dapagliflozin represents a significant therapeutic breakthrough in the management of
proteinuric CKD.

¢ We assert that there are unique benefits observed in the non-diabetic population, hence we urge the TA to include this
patient group in recommendations.

¢ We consider that significant numbers of people with proteinuric CKD in England stand to benéefit in line with the results
achieved in the DAPA CKD trial.

e Clear recommendations for use will minimise the very small risk of DKA in diabetic individuals.

Thank you for your time.

Please log in to your NICE Docs account to upload your completed submission.

Your privacy
The information that you provide on this form will be used to contact you about the topic above.
[] Please tick this box if you would like to receive information about other NICE topics.

For more information about how we process your personal data please see our privacy notice.
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1 EXECUTIVE SUMMARY

This summary provides a brief overview of the key issues identified by the Evidence Review Group
(ERG) as being potentially important for decision-making. It also includes a summary of the
incremental cost-effectiveness ratios (ICERs) from the company’s updated base case model and

scenario analyses undertaken by the company and the ERG.

Section 1.1 provides an overview of the key issues. Section 1.2 provides an overview of key model
outcomes and the modelling assumptions that have the greatest effect on the ICER. Sections 1.3 to 1.5
provide a brief summary of the evidence presented by the company and explain the key issues in more
detail. Section 1.6 summarises the results of the economic analyses presented by the company and the
ERG. Section 1.7 summarises the ERG’s view regarding the company’s case for appraising
dapagliflozin for treating chronic kidney disease (CKD) through the National Institute for Health and
Care Excellence’s (NICE) Fast Track Appraisal (FTA) route. Background information on the condition,

technology and evidence and information on non-key issues are in the main ERG report.

All issues identified represent the ERG’s view, not the opinion of NICE.

1.1 Overview of the ERG’s key issues

The company’s submission (CS) presents the methods and results of a model-based economic analysis
of dapagliflozin plus standard of care (SoC) versus SoC alone for the treatment of CKD from the
perspective of the NHS and Personal Social Services (PSS) over a lifetime horizon. Results are
presented in terms of the incremental cost per quality-adjusted life year (QALY) gained. Health
outcomes and costs are discounted at a rate of 3.5% per annum. The event risks included in the model
are estimated using data from the DAPA-CKD trial; risks of mortality, hospitalisation for heart failure
(hHF) and acute kidney injury (AKI) are adjusted to the UK population based on population
characteristics from a bespoke dataset of CKD patients obtained from the Clinical Practice Research

Datalink (CPRD).

The key issues identified by the ERG are summarised in Table 1.

Table 1: Overview of the ERG’s key issues
ID13866 | Summary of issue Report
sections
Issue 1 Uncertainty surrounding the target population and the effectiveness of | 5.3.4
dapagliflozin in patients excluded from DAPA-CKD
Issue 2 Concerns regarding the company’s overall modelling approach and OS | 5.3.4
predictions

OS - overall survival




1.2 Overview of key model outcomes
NICE technology appraisals compare how much a new technology improves length (overall survival

[OS]) and quality of life in a QALY. An ICER is the ratio of the extra cost for every QALY gained.

Based on the company’s model, dapagliflozin is assumed to affect QALYs by:
e Increasing OS
e Increasing the amount of time patients spend alive in better health states (prior to receiving

renal replacement therapy [RRT] or transplant).

Dapagliflozin is assumed to affect costs by:
o Increasing total costs as a consequence of the acquisition cost of dapagliflozin
o Increasing lifetime costs of CKD management (pre-RRT) due to extended OS
o Increasing the lifetime costs of dialysis

o Increasing the total costs of managing transient events and other AEs.

The modelling assumptions that have the greatest effect on the ICER are:
e The probabilities of transitioning between the model health states in each treatment group,

and the risk of death applied within each health state.

1.3 The decision problem: Summary of the ERG’s key issues

The decision problem addressed in the CS is generally in line with the final NICE scope. The ERG has
some concerns regarding the definition of the target population in whom dapagliflozin would be used
in clinical practice; this issue is discussed in the context of the company’s economic analysis (see

Section 1.5, Issue 1).

14 The clinical effectiveness evidence: Summary of the ERG’s key issues

The key evidence for the clinical effectiveness and safety of dapagliflozin in treating CKD is the DAPA-
CKD trial. DAPA-CKD was an event-driven, multicentre, international double-blind randomised
controlled trial (RCT) which included adult patients with CKD with or without comorbid type 2 diabetes
mellitus (T2DM). The trial was conducted across 386 study centres. Eligible patients had an eGFR of
>25 to <75ml/min/1.73m? and a urine albumin-to-creatinine ratio (WACR) of >22.6mg/mmol (200mg/g)
to <565mg/mmol (5,000mg/g). Patients were randomised in a 1:1 ratio to receive oral dapagliflozin
10mg (n=2,152) or a matched film-coated placebo tablet (n=2,152), in addition to SoC. Concomitant
medications during the trial included treatments for CKD, T2DM, cardiovascular (CV) risk factors and

T2DM or CKD complications. The anticipated study duration and estimated mean treatment period of
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DAPA-CKD was 45 months and 33 months, respectively. The trial was terminated prematurely based

on a determination of overwhelming efficacy by the independent data monitoring committee.

Dapagliflozin was associated with a statistically significant risk reduction of 39% (hazard ratio [HR]
0.61; 95% confidence interval [CI]: 0.51, 0.72; p<0.001) in the primary endpoint (a composite endpoint
of sustained decline in eGFR >50%, end-stage kidney disease (ESKD) or death from renal or CV
causes) compared with placebo. Statistically significant benefits for dapagliflozin were observed for
most of the individual components of the primary outcome (where assessed) as well as for secondary
outcomes. These included the renal-specific composite outcome of >50% sustained decline in eGFR,
ESKD, and renal death (HR 0.56; 95% CI: 0.45, 0.68; p<0.001); the composite outcome of risk of
hospitalisation for HF or CV death (HR 0.71; 95% CI: 0.55, 0.92; p=0.0089) and all-cause mortality
(HR 0.69; 95% CI: 0.53, 0.88; p=0.004). Dapagliflozin demonstrated a consistent treatment benefit in

all pre-specified analyses of relevant subgroups, although a p-value for interaction of <0.05 was

observed for systolic blood pressure (SBP; <130 mmHg versus >130 mmHg).

-. Safety outcomes in DAPA-CKD were generally consistent with available safety data for
dapagliflozin in other indications (diabetes and HF).

The ERG considers DAPA-CKD to be at low risk of bias. The ERG’s advisors suggested that the
DAPA-CKD trial reflects many of the types of patients who might be treated with dapagliflozin in
clinical practice; however, several groups of patients were excluded due to the trial eligibility criteria,
including patients with urine albumin excretion <22.6mg/mmol, those with prior organ transplant, and
those with type 1 diabetes mellitus (T1DM). Also, whilst almost all patients in the trial were receiving
angiotensin converting enzyme (ACE) inhibitor or angiotensin receptor blocker (ARB) therapy, many
patients with CKD do not receive these therapies in clinical practice. The limitations of the available

evidence are highlighted as part of Issue 1 (see Section 1.5).

1.5 The cost-effectiveness evidence: Summary of the ERG’s key issues

The company submitted a cohort-level state transition model which assesses the cost-effectiveness of
dapagliflozin plus SoC versus SoC alone in people with CKD _ The model
estimates the trajectory of patients through health states defined by CKD stages 1-5 (all pre-RRT, with
separate states for CKD stages 3a and 3b), with additional states for dialysis, transplant and death. Each
alive health state is associated with a health utility value and cost. Transient events (hHF and AKI) and
AEs are assumed to result in additional QALY losses and costs. The relative effectiveness of

dapagliflozin is modelled via three separate mechanisms: (i) arm-specific transition matrices are applied
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to each treatment group; (ii) a treatment-related log HR is applied to the per-cycle survival probability
in all health states except for the transplant state, and (iii) a treatment-related log odds ratio (OR) is
applied to the risk of hHF and AKI in each state except for the transplant state. Transition probabilities
were estimated using observed patient count data from DAPA-CKD. State-specific mortality risks were
estimated using a multivariable survival model fitted to OS data from DAPA-CKD, which includes
time-updated CKD stage and a treatment-related HR as covariables. Risks of hHF and AKI were
estimated using generalised estimation equations (GEE) models fitted to data from DAPA-CKD. Health
utility was estimated using a linear mixed effects model fitted to EQ-5D data collected in the trial. The
company’s updated base case model and scenario analyses suggest that the ICER for dapagliflozin

versus SoC is consistently below £10,000 per QALY gained.

The ERG notes that there are no previous NICE appraisals of treatments for slowing the progression of
CKD. However, the ERG considers the general structure of the model to be appropriate and believes
that it includes events, outcomes and costs which are relevant to treatment for CKD. The health state
utility values included in the model are similar to those reported in the literature. The ERG also
considers that the cost assumptions are generally reasonable. The ERG’s critical appraisal of the
company’s original model identified a number of issues; several of these have been resolved in the
company’s updated model which was provided as part of the company’s clarification response, or have
been explored through the use of scenario analyses in the CS and the company’s clarification response.
The ERG has identified two outstanding issues: Issue 1 relates to the target population in whom
dapagliflozin would be used and the populations not represented in DAPA-CKD, whilst Issue 2 relates
to the ERG’s concerns regarding the way in which the company’s model combines evidence from

DAPA-CKD and the resulting impact of this approach on the model’s OS predictions.

Issue 1: Uncertainty surrounding the target population and the effectiveness of dapagliflozin in
patients excluded from DAPA-CKD

Report section 534

Description of issue | The anticipated wording of the CKD indication in the marketing authorisation

and why the ERG is expected to relate to use of dapagliflozin for
has identified it as | [N ! thcre arc some CKD

important populations for whom DAPA-CKD does not provide evidence of efficacy for
dapagliflozin. These include: people with urine albumin excretion
<22.6mg/mmol; people with ESKD; people with prior organ transplantation,
and people with TIDM. Whilst the CS presents further evidence from
DAPA-HF and DECLARE-TIMI 58 which is intended to demonstrate the
generalisability of the treatment effect of dapagliflozin regardless of uACR or
eGFR, the company’s economic model is based on effectiveness evidence
drawn exclusively from DAPA-CKD.

The ERG also notes that it is unclear whether the CPRD dataset, which is
used to inform baseline patient characteristics and to adjust event risks in the
economic model, reflects the target population in whom dapagliflozin would
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be used in clinical practice. The CS states that dapagliflozin is expected to be
used “in addition to optimised SoC, which may include ACE inhibitors and
ARBs.” In DAPA-CKD, 97% of patients were receiving an ACE inhibitor or
ARB at baseline. However, in the CPRD dataset, only of people were
receiving these therapies. The ERG’s clinical advisors commented that many
patients with CKD do not receive ACE inhibitor/ARB therapy in practice for
a variety of reasons, but that the strongest evidence for the effectiveness of
dapagliflozin in treating CKD is from DAPA-CKD, in which almost all
patients were receiving ACE inhibitors/ARBs. They considered it possible
that the benefits of sodium-glucose cotransporter-2 (SGLT2) inhibitors might
be similar in people with CKD and proteinuria who are not treated with ACE
inhibitors/ARBs, but commented that the evidence is much less certain in
these groups, and that the use of dapagliflozin in this context would be going
beyond the available trial data from DAPA-CKD. They also commented that
the supporting evidence for people not treated with ACE inhibitors/ARBs
from DECLARE-TIMI 58 and DAPA-HF is uncertain. The advisors further
commented that of those patients in the CPRD dataset who were receiving
ACE inhibitors/ARBs, many may not have met the inclusion criteria for the
trial. The ERG notes that these issues raise questions regarding the suitability
of the adjustment of baseline characteristics and event risks to the CPRD
population.

expected effect on
the cost-

What alternative This issue largely relates to restrictions around the characteristics of the
approach has the patient population for whom a NICE recommendation will be made.
ERG suggested?

What is the The company’s scenario analyses indicate that the ICER is expected to be

less than £10,000 per QALY gained across all populations considered,
including the unadjusted DAPA-CKD overall population.

to resolve this key
issue?

effectiveness

estimates?

What additional If the Appraisal Committee considers a recommendation only in people who
evidence or are already receiving ACE inhibitor or ARB therapy, and/or in those with a
analyses might help | urine albumin excretion of >22.6mg/mmol, it may be appropriate to amend

the company’s model to reflect this narrower subgroup of the CPRD dataset.

Issue 2: Concerns regarding the company’s overall modelling approach and OS predictions

Report section

534

Description of issue
and why the ERG
has identified it as
important

The company’s model estimates the transition probabilities between health
states for CKD1-5 (pre-RRT) based on unadjusted probabilities obtained
from DAPA-CKD. The risk of death in each CKD state in each model cycle
is based on the outputs of a multivariable survival model fitted to OS data
from DAPA-CKD (applying a value of 1.0 to the relevant eGFR category and
retaining the mean values for all other covariates). Relative treatment effects
on OS are modelled via two mechanisms: (i) directly — through the
application of an HR to each state-specific OS model except transplant, and
(i1) indirectly — through the application of transition matrices which lead to
slower disease progression for dapagliflozin compared with SoC. The ERG
has several concerns with this approach:
(i) The company’s multivariable survival model includes both a treatment
effect indicating covariate (an HR) and a time-updated covariate for
CKD stage. The ERG has concerns that including post-randomisation
covariates can lead to problems in determining causality. If part of the
causal effect of treatment is through CKD stage, this approach will
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block that effect, and the resulting model coefficients may not be
meaningful.

(i) The company’s economic model estimates state-specific mortality
risks using a “mean of covariates” approach. The ERG considers that
this reflects a misinterpretation of the outputs of the multivariable
survival model, which has been shown to lead to bias when estimating
survival distributions.

(iii) The company’s unadjusted economic model, which does not include
adjustment to the CPRD population, overestimates observed OS in
DAPA-CKD in both treatment groups. This is likely to be a
consequence of issues (i) and/or (ii) above. This raises some doubts
regarding the confidence that should be placed on the model results.

What alternative

The ERG believes that resolving the poor model fit may require a different

expected effect on
the cost-

approach has the modelling approach (e.g. a time-homogeneous multi-state model which

ERG suggested? jointly estimates all transition probabilities between model states using a
single dataset).

What is the The impact of resolving the poor fit of the model is not fully clear. An

exploratory analysis undertaken by the ERG which inflates estimated
mortality risks using an HR to force the unadjusted model to better fit the

evidence or
analyses might help
to resolve this key
issue?

effectiveness observed OS data has little impact on the ICER. However, this analysis is not
estimates? rigorous and should be interpreted with caution.
What additional As described above, it may be possible to achieve a better model fit to OS

using an alternative modelling approach. However, this would involve a
considerable amount of additional analysis by the company. It is unclear
whether such an analysis would significantly alter the overall economic
conclusions drawn from the analysis.

1.6 Summary of key cost-effectiveness results

The ICERs for the range of scenarios presented by the company and the ERG are summarised in Table
2. It should be noted that the ERG’s exploratory analyses include one scenario analysis in which
transition probabilities were assumed equal between the groups; this analysis generated an ICER which
was greater than £10,000 per QALY gained. Whilst this scenario analysis demonstrates that the
transition probabilities (and the resulting impact on mortality risks) are key drivers of the ICER, the
ERG does not consider this scenario to be plausible given the changes in CKD stage observed in DAPA-
CKD.

Table 2: Summary of key cost-effectiveness results based on the company’s updated model

Scenario ICER

Company’s updated base case model (probabilistic) £5,827 per QALY gained

Company’s original scenario and subgroup analyses reported in | Dominating to £6,916 per

the CS QALY gained

Company’s additional scenario and subgroup analyses presented | Dominating to £9,706 per

in the clarification response QALY gained

ERG’s additional analyses Dominating to £28,862 per
QALY gained

ICER - incremental cost-effectiveness ratio; QALY - quality-adjusted life year; ERG - Evidence Review Group
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1.7 Summary of ERG view on the company’s FTA case

At the decision problem meeting, the company suggested that dapagliflozin satisfies the criteria for
NICE’s Fast Track Appraisal (FTA) process on the basis that the ICER for dapagliflozin versus SoC is
consistently low in the company’s base case analysis and across all scenario analyses considered. The
economic analyses presented by the company and the ERG are summarised as follows:

e Based on the updated model submitted following the clarification round, the company’s
probabilistic base case ICER is expected to be £5,827 per QALY gained. The deterministic
estimate from the updated base case model is slightly higher (ICER = £6,158 per QALY
gained).

e Based on the company’s updated model, the highest ICER from the scenario analyses presented
in the CS is £6,916 per QALY gained. The highest ICER estimated within the additional
scenario analyses provided in the company’s clarification response is £9,706 per QALY gained.

o All but one of the ERG’s additional exploratory analyses result in ICERs which are lower than
£10,000 per QALY gained. The scenario which generated a higher ICER shows the importance
of the transition probabilities on the model results, but is not plausible given the data observed
in DAPA-CKD.

o The analysis of the consequences of decision uncertainty suggests very high net health effects

and a low global Expected Value of Perfect Information (EVPI).

However, the ERG has some concerns regarding the company’s approach to separately modelling health
state transitions and mortality risks. The ERG notes that the unadjusted model for the DAPA-CKD
overall population over-predicts OS in both treatment groups compared with OS observed in the trial.
As such, the ERG believes that the economic analyses presented by the company and the ERG should

be interpreted with some degree of caution.

The appropriateness of a referral to FTA ultimately depends whether an Appraisal Committee would
expect that an alternative modelling approach, which appropriately estimates event risks in each
treatment group, and which leads to unadjusted OS predictions which are consistent with observed data
from DAPA-CKD, would change the conclusions of the economic analysis. Such an analysis would
require a considerable amount of additional work by the company. The ERG believes that even if the
issues identified in the company’s model were resolved, the ICER for dapagliflozin would probably

remain below £20,000 per QALY gained.
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2. BACKGROUND

This chapter presents a brief summary and critique of the company’s description of the disease and the

current treatment pathway for chronic kidney disease (CKD) in England.

2.1 Critique of the company’s description of the underlying health problem

Section B.1.3.1 of the company’s submission (CS)! contains a useful and accurate overview of CKD.
The disease is often, but not always, characterised by a progressive decrease in kidney function over
time. CKD is diagnosed through laboratory measures of kidney function and/or markers of kidney
damage, such as the estimated glomerular filtration rate ([eGFR], an indicator of overall kidney
function) and the urine albumin-to-creatinine ratio (JuACR], which is used for initial detection of
proteinuria). Current guidelines define CKD as decreased eGFR or other markers of kidney damage for
at least three months regardless of underlying cause.! > Type 2 diabetes mellitus (T2DM), hypertension
(HTN) and cardiovascular disease (CVD) such as heart failure (HF) frequently co-occur with CKD.!
The risk of developing CKD increases with age.’

CKD can be classified in terms of disease severity and risk of adverse outcomes using a combination
of eGFR and uACR categories (see Table 3), using six categories for eGFR (G1 to G5, with G3 being
subdivided into 3a and 3b to reflect increased CVD risk) and three categories for uACR (A1-A3), based
on predefined thresholds."* * Increased uACR and decreased eGFR are associated with an increased
risk of adverse outcomes in adults, with a multiplicative effect when present in combination.
Complications resulting from reduced kidney function include dyslipidaemia and electrolyte
imbalances, anaemia, acute kidney injury (AKI) and infections.! A small but significant percentage of
patients with CKD progress to kidney failure, which is defined as an eGFR that is consistently lower
than 15ml/min/1.73m?; the late presentation of kidney failure is associated with increased morbidity,

mortality and healthcare costs.! 3

In 2016, the Health Survey for England (HSE) reported an estimated prevalence of CKD (at any stage)
in people aged 35 years and older of 15%.° However, a substantial proportion of patients with CKD
may remain undiagnosed or are diagnosed at an advanced stage as a result of the disease typically being
asymptomatic at early stages or not presenting with specific symptoms. As a consequence, lower
prevalence rates of diagnosed disease are usually reported in official general practice databases.
According to the CS,' approximately 1.9 million adults in England were reported by the NHS Quality
and Outcomes Framework in 2020 as having a diagnosis of CKD with an eGFR category of G3a to G5,
which corresponds to an estimated prevalence of 4.05%;’ the prevalence of people with G1 and G2 is

not reported in the CS.!

16



Table 3:

Classification of CKD by risk of adverse outcomes in adults, based on eGFR and
uACR categories (adapted from CS, Table 3 and KDIGO guidelines 2012)

ACR — albumin-to-creatinine ratio; CKD - chronic kidney disease; eGFR - glomerular filtration rate

* No CKD if there are no other markers of kidney damage
Source: KDIGO’ and CS'

uACR categories (range) and description
Al (3 1‘::)230 A3
(<3mg/mmol) me/mmol) (>30mg/mmol)
Normal o Moderately Severely
mildly . )
. increased increased
increased
G1 (>90 Normal and . Moderate .o
ml/min/(l .73m?) high Eo7acis risk High risk
Mild reduction
G2 related to Moderate
(60 to 89 normal range Low risk* <k High risk
ml/min/1.73m?) for a young s
adult
eGFR G3a Mild to
categories (45 to 59 moderate Moderate risk |  High risk
(range) ml/min/1.73m?) reduction
and G3b Moderate to
description (30 to 44 severe High risk
ml/min/1.73m?) reduction
G4 Severe
(15t0 29 Jucti
ml/min/1.73m?) reduction
G5
(<15 Kidney failure
ml/min/1.73m?)

CKD impacts both on patients’ expected survival and health-related quality of life (HRQoL). People
with CKD are at a higher risk of CV events and CV-related/all-cause death, which increases with
worsening of kidney function.? Compared to individuals without CKD, decreased renal function is also
associated with an increase in the risk of hospitalisation due to conditions such as AKI (hazard ratio
[HR]: 4.90; 95% confidence interval [CI]: 4.47, 5.38), HF (HR 1.66; 95% CI: 1.59, 1.75) and
myocardial infarction ([MI] - HR: 1.40; 95% CI: 1.34, 1.46).}

CKD is also associated with significant impacts on HRQoL for patients and caregivers, which increase
with disease progression. Patients with later stage CKD have reported significantly reduced HRQoL
across multiple domains of the EuroQol 5-Dimensions (EQ-5D) when compared to patients with CKD
stage 1 or normal kidney function.” The CS! highlights that the requirement for dialysis, in which
patients may have to attend lengthy appointments three times a week and follow strict dietary and fluid
restrictions, can be distressing and places a significant impact on patients, caregivers and families, thus

having further negative impacts on HRQoL.
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The CS' highlights the considerable economic burden associated with CKD and related complications
as a consequence of high rates of hospitalisation and outpatient visits, which increases with declining
eGFR and higher uACR levels. The CS refers to an analysis of 99,186 patients with CKD included in
the UK Clinical Practice Research Datalink (CPRD) which estimated the median annual cost of
hospitalisations to be £1,342 per patient.' In 2015, Kent ef al. estimated a 12-fold increase in
hospitalisation costs between CKD stage 5 (pre-dialysis) and CKD stages 3, based on an analysis of the
SHARP cohort.!! Kerr et al. estimated the costs of CKD management for patients with CKD stages 3
to 5 for the NHS in England to be around £1.45 billion in 2009/2010.!> The ERG’s clinical advisors
commented that the current costs of CKD in the NHS are likely to be substantially higher due to the
increase in the prevalence of end-stage kidney disease (ESKD) over the last decade. Renal replacement
therapy (RRT) and major vascular events are the main contributors to the high hospital care costs in
moderate-to-severe CKD.!' As such, preventing or delaying disease progression would be important in

reducing this high economic burden associated with advanced CKD and ESKD.!

2.2 Critique of the company’s overview of current service provision

An overview of the treatment pathway is presented in Section B.1.3.3 of the CS.! This refers to NICE
Clinical Guideline 182 (Chronic kidney disease in adults: assessment and management)?® and the revised
guideline draft for consultation, which is expected to be published in August 2021.* The company’s
view of the pathway is shown in Figure 1. The clinical advisors to the Evidence Review Group (ERG)
considered the company’s description of the treatment pathway to be a generally reasonable
representation of the current treatment pathway for patients with CKD and noted that it is in line with

current guidelines for CKD management.

As described in the CS,' the management of patients with CKD consists of a variety of treatment
strategies with the aims of slowing disease progression, and consequently delaying ESKD, and reducing
the risk of CV events and premature death. Therefore, these treatments focus on slowing CKD
progression, as well as managing other comorbid conditions such as T2DM, HTN or CVD and treating
complications.” '* The ERG’s clinical advisors commented that many patients never reach ESKD and

for these patients, reducing CV risk is more important than delaying CKD progression.

Patients with CKD are usually managed in primary care or through specialist nephrology clinics,
depending on the individual patient’s needs and the severity of their disease.' In 2020, approximately
- of patients with CKD stage 3 to 5 were managed in primary care.'* The CS suggests that managing
CKD in the primary care setting would provide increased convenience for patients at early disease
stages, and would enable resources in the specialist care setting to be reserved for patients at advanced

stages of the disease.
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Patients with CKD require routine follow-up and regular monitoring of disease progression, and the
number of appointments increases with disease severity.* Pharmacological standard of care (SoC)
comprises individually optimised therapy, which may include angiotensin converting enzyme (ACE)
inhibitors or angiotensin receptor blockers (ARBs) for the management of disease progression, statins
and antiplatelets for the management of CV risk, management of underlying T2DM and HTN with
antidiabetic and antihypertensive drugs, and treatments for the management of complications such as

anaemia or mineral and bone disorders.*

« Known or suspected rare or genetic causes of CKD « A sustained decrease in GFR of 215 ml/min/1.73 m?2 per year
« A 5-yearrisk of needing RRT of >5%¢ Poorly controlled HTN despite the use of 24 antihypertensive drugs at therapeutic doses

Figure 1: Current treatment pathway for CKD in the UK (reproduced from the CS, Figure
3)
[ Incidental finding ] [ Routine eGFR or uACR testing ]
¥ ¥
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|
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o
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|+ UACR 230 mg/mmol and haematuria UACR 270 mg/mmol, unless known to be caused by T2DM and already treated '
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I
I
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]

ACE inhibitors and ARBs are recommended in the UK only for patients with high levels of uACR
(>70mg/mmol regardless of underlying comorbidities or >30 mg/mmol and comorbid HTN) or patients
with comorbid T2DM and uACR >3mg/mmol. Sodium-glucose cotransporter (SGLT2) inhibitors, such
as dapagliflozin and canagliflozin, may also be recommended for patients with T2DM and uACR
>30mg/mmol if they meet the criteria in the respective marketing authorisation, as stated in the draft
NICE guidelines for CKD management.* For patients who are not eligible for or cannot tolerate
treatment with ACE inhibitors or ARBs, or are not eligible for SGLT2 inhibitors, no specific disease-

modifying treatments are recommended to prevent CKD progression.
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The CS' indicates that - of CKD patients in the UK may receive statins, which are recommended
for the primary prevention of CVD in patients at risk of developing CVD (>10%) or for secondary
prevention in patients with established CVD. Antiplatelets, which are recommended for secondary
prevention of CVD, or anticoagulant therapies, are received by an estimated | of patients in the
UK. ' Colecalciferol or ergocalciferol may be offered to patients with vitamin D deficiency to treat
symptoms of CKD-related mineral and bone disorders, and bisphosphonates may be used for the

prevention and treatment of osteoporosis in patients with eGFR>30 ml/min/1.73m?, if indicated.’

According to the CS,! dapagliflozin will be positioned as an additional treatment option for

_. The treatment may be offered in addition to ACE inhibitors and

ARBs, meeting an unmet need for patients receiving optimised SoC alone, particularly those without
T2DM or HF, or those with diabetes and lower eGFR levels (<45ml/min/1.73m?, corresponding to
categories G3b to G5).! The company’s clarification response indicates that the target population for

dapagliflozin includes people who are not receiving ACE inhibitor or ARB therapy.'®
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3 CRITIQUE OF COMPANY’S DEFINITION OF THE
DECISION PROBLEM

This chapter provides a summary and critique of the decision problem addressed in the CS.! A summary
of the decision problem as outlined in the final NICE scope!” and addressed in the CS is presented in
Table 4, together with brief comments from the ERG. The ERG’s critique of the decision problem

addressed within the CS is presented in the subsequent sections.

21



Table 4:

The decision problem (reproduced from CS, Table 1, with comments from the ERG)

Element of Final scope issued by NICE!” Decision problem Rationale if different from the ERG’s comments
decision problem addressed in CS! final NICE scope
Population Adults with CKD who are receiving individually As per scope In line with scope.
optimised standard care. However, some patient
groups are not
represented in DAPA-
CKD.
Intervention Dapagliflozin in combination with optimised standard As per scope Intervention aligned with NICE final | Generally in line with
care (including treatment with an ACE inhibitor or scope. scope. However, the
ARB). economic analysis
Comparator Established clinical management without dapagliflozin. As per scope Comparator aligned with NICE final | reflects a population in
scope. Established clinical whom only of
management without dapagliflozin patients are receiving
comprises individually optimised ACE inhibitor/ARB
SoC alone, which is represented by | therapy. In DAPA-CKD,
the placebo arm of the dapagliflozin | 97% of patients were
clinical trial. receiving ACE
inhibitors/ARBs. It is
unclear how many
patients in the CPRD
dataset would have been
eligible for the trial.
Outcomes The outcome measures to be considered include: As per scope N/a In line with scope
e Morbidity including CV outcomes, disease progression
(such as kidney replacement, kidney failure) and
markers of disease progression (such as eGFR,
albuminuria)
o Mortality
e Adverse effects of treatment
o Health-related quality of life
Economic e The reference case stipulates that the cost effectiveness | As per scope N/a In line with scope
analysis of treatments should be expressed in terms of

incremental cost per QALY gained
o The reference case stipulates that the time horizon for
estimating clinical and cost effectiveness should be
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Element of
decision problem

Final scope issued by NICE!”

Decision problem
addressed in CS!

Rationale if different from the
final NICE scope

ERG’s comments

sufficiently long to reflect any differences in costs or
outcomes between the technologies being compared

e Costs will be considered from an NHS and PSS
perspective

including patients with CKD but
without T2DM or HFrEF. A NICE
recommendation that permitted the
initiation of dapagliflozin for the
treatment of CKD in the primary
care setting is needed to deliver
equitable access to treatment, given
access to specialist CKD care varies
considerably by geography.

Subgroups to be | e People with diabetes e People with It is most relevant in clinical practice | Definition of subgroups
considered e People with CVD comorbid T2DM to group patients by comorbidity based on comorbidity
e People with other causes of CKD e People with rather than by cause of CKD, as itis | agreed with NICE
comorbid CVD difficult to accurately establish the
e People without cause of CKD in most cases. The
comorbid T2DM third subgroup requested in the final
and without scope has been clarified during the
comorbid CVD decision problem meeting to be the
subgroup of patients without
comorbid T2DM and without
comorbid CVD.
Special None stated. Considerations Dapagliflozin is currently available | The final NICE scope
considerations related to current use | across primary and secondary did not list any special
including issues and availability of treatment settings for patients with considerations.
related to equity dapagliflozin in T2DM, T1DM and HFrEF.'® A
or equality primary and positive recommendation for The ERG’s clinical
secondary care for dapagliflozin in CKD is expected to | advisors agreed that
patients with T2DM, | extend the benefits of dapagliflozin | most patients with early
T1DM and HFrEF. to all eligible patients with CKD, stages of CKD would be

managed in a primary
care setting.

ACE - angiotensin-converting enzyme; ARB - angiotensin Il receptor blockers; CKD - chronic kidney disease; CV - cardiovascular;, CVD - cardiovascular disease; eGFR - estimated glomerular
filtration rate; HF¥YEF - heart failure with reduced ejection fraction; N/a - not applicable; NICE - National Institute for Health and Care Excellence; TIDM - type 1 diabetes mellitus; T2DM -
type 2 diabetes mellitus; SoC - standard of care
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3.1 Population
Decision problem: The CS' defines the population of interest as adults with CKD who are receiving

individually optimised SoC. This is line with the final NICE scope.!”

Relevance of clinical evidence: The pivotal trial supporting the CS! is the DAPA-CKD trial.' This is
a multicentre, international, event-driven, double-blind, parallel-group, placebo-controlled randomised
controlled trial (RCT) comparing dapagliflozin 10mg with placebo, once daily, in addition to SoC, in
adults with CKD (eGFR >25 and <75mL/min/1.73m?) with albuminuria (1ACR >200 and <5000mg/g),
with or without T2DM. The trial included adult patients who were on stable doses of ARBs or ACE
inhibitors, although a small proportion of patients were unable to take either treatment. Patients
requiring more focused treatment (e.g. for anti-neutrophil cytoplasmic antibody (ANCA)-associated
vasculitis or lupus nephritis) and those with common genetic conditions (e.g. autosomal dominant or
autosomal recessive polycystic disease) or those with kidney transplant were excluded from the trial.
The ERG’s advisors suggested that the DAPA-CKD trial is broadly representative of many of the types
of patients who might be treated with dapagliflozin in clinical practice; however, the trial protocol
excluded several groups of patients e.g. those with urine albumin excretion <22.6mg/mmol, those with
prior organ transplant, and those with type 1 diabetes mellitus (T1DM). Also, whilst almost all patients
in the trial were receiving ACE inhibitor or ARB therapy, many patients with CKD do not receive these

therapies in clinical practice.

The CS! (Section B.2.13.2, page 69) states that the

I Th CS refers to additional supporting

data from the DECLARE-TIMI 58 (n=17,160 patients) and DAPA-HF (n=4,744 patients) trials.? *!
Both of these studies were large Phase III RCTs which included some patients with comorbid CKD.
DECLARE-TIMI 58 included patients with T2DM who had or were at risk of atherosclerotic CVD,
whereas DAPA-HF included patients with heart failure with reduced ejection fraction (HFrEF),
regardless of the presence or absence of comorbid T2DM. In relation to renal function at baseline, more
patients in DAPA-CKD'" had CKD Stage 3 compared with patients in DAPA-HF and DECLARE-TIMI
58 (44% versus 14% and 7%, respectively). Approximately, 50% of patients randomised to each
treatment arm in DAPA-CKD had severe albuminuria (uUACR >1,000 mg/g [113 mg/mmol]). In
contrast, the proportion of patients with albuminuria in DECLARE-TIMI 58 varied widely
(normoalbuminuria n=11,644 [69.1%]; microalbuminuria n=4,030 [23.9%] or macroalbuminuria
n=1,169 [6.9%]), while uACR measurements were not undertaken in DAPA-HF. The CS outlines the
range of eGFR and uACR values in the relevant study populations with CKD enrolled in the DAPA-
CKD, DAPA-HF and DECLARE-TIMI 58 to support the full anticipated marketing authorisation of

dapagliflozin (Figure 2). DAPA-CKD excluded patients with very low eGFR (25mL/min/1.73m? or
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less) and patients with urine albumin excretion <22.6mg/mmol, whereas DECLARE-TMI 58 included
only 7% of patients with uACR >30mg/mmol and 69.1% of patients with normoalbuminuria. It should
be noted that except for assumptions around certain adverse events (AEs) associated with dapagliflozin,
data from DAPA-HF and DECLARE-TIMI 58 are not used to inform the company’s economic model

(see Section 5.2).

Figure 2: Supporting data for the efficacy and safety of dapagliflozin with the full expected
marketing authorisation (reproduced from CS, Figure 16)

Persistent albuminuria categories
Description and range
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Text in bold indicates primary trial population in studies
CKD - chronic kidney disease; GFR - glomerular filtration rate; HFrEF - heart failure with reduced ejection fraction; T2DM

- type 2 diabetes mellitus

3.2 Intervention and comparator:

Decision problem: The intervention assessed within the clinical section of the CS' is dapagliflozin in
combination with optimised SoC (including treatment with an ACE inhibitor or ARB, unless
contraindicated), whilst the comparator is placebo with optimised SoC. This is in line with the final
NICE scope.'” As described in the CS, dapagliflozin is a selective and reversible SGLT2 inhibitor. The
anticipated effects of SGLT2 inhibition in people with CKD are wide-ranging and include improvement
in renal outcomes related to a variety of CKD causes and modification of risk factors for CKD
progression. Dapagliflozin does not currently have a marketing authorisation in the UK for the treatment
of _ (this is expected in _). The expected dosing of dapagliflozin
is 10mg once daily, taken orally. The list price for 28 x 10mg tablets of dapagliflozin is £36.59.?
Treatment with dapagliflozin is expected to be used on long-term basis or until the treatment is
discontinued at the discretion of the patient’s physician. The CS! indicates that General Practitioners

(GPs) will be the most appropriate health care professionals to initiate treatment in most cases.
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Relevance of clinical evidence: The intervention and comparator in DAPA-CKD' are in line with the
final NICE scope.!” The CS' (Section B.2.3.4, page 38) mentions that within DAPA-CKD, patients
received dapagliflozin 10mg or placebo with permitted CKD-related treatments including renin-
angiotensin-aldosterone system (RAAS) inhibitors; treatments for cardiovascular (CV) risk factors,
T2DM and CKD complications and other appropriate medications at the discretion of the attending
physician.! The ERG notes that almost all patients in DAPA-CKD received ACE inhibitor/ARB therapy
as background therapy. However, the company’s economic analysis is intended to reflect the CKD
population included in a CPRD dataset in which - of patients were not receiving these therapies.
The ERG also notes that it is unclear how many patients in the CPRD dataset would have been eligible for
recruitment into the DAPA-CKD trial. The ERG therefore believes there is uncertainty regarding the
company’s intended target population and the relevance of the company’s adjustment to the CPRD

population. This issue is discussed further in Section 5.3.4.

3.3  Outcomes

Decision problem: The final NICE scope!’ lists the following outcomes: morbidity including CV
outcomes and renal outcomes (such as kidney replacement and kidney failure); markers of disease
progression (such as eGFR and albuminuria); mortality; AEs and HRQoL. The CS' reports relevant
data from DAPA-CKD" on all of these outcomes.

Relevance of clinical evidence: The clinical outcomes data from DAPA-CKD" presented in the CS!
are relevant to the decision problem. The primary outcome in DAPA-CKD was a composite endpoint
of time to first occurrence of: sustained decline in the eGFR of at least 50%; ESKD, and death from
renal or cardiovascular causes. Secondary and additional outcomes from DAPA-CKD included:
e A composite endpoint of time to first occurrence of: >50% sustained decline in eGFR, ESKD, and
renal death
e A composite endpoint of time to first occurrence of CV death or hospitalisation for heart failure
(hHF)
e Time to death from any cause
¢ A composite endpoint of time to first occurrence of chronic dialysis, renal transplant or renal death
o Rate of decline in the eGFR
e Doubling of serum creatinine or AKI
e AFEs
e HRQoL, as measured by the Kidney Disease Quality of Life Instrument (KDQoL-36) and the EQ-
5D index.

26



The company’s economic model includes data from DAPA-CKD" relating to: progression of kidney
disease (based on transitions between health states defined by CKD stage (pre-RRT), dialysis and
transplantation); overall survival (OS), HRQoL measured by EQ-5D; incidence of hHF and AKI, and
AEs.

3.4 Economic analysis

The CS' reports the methods and results of a model-based health economic analysis which estimates
the incremental cost-effectiveness of dapagliflozin plus SoC versus SoC alone from the perspective of
the NHS and Personal Social Services (PSS) over a lifetime horizon. Further details of the company’s

economic analyses are presented in Chapter 5.

3.5 Subgroups

Decision problem: The final NICE scope'’ specifies subgroups of interest as: people with diabetes;
people with CVD and people with other causes of CKD. The CS' includes clinical subgroup analyses
of the primary endpoint including: (i) people with comorbid T2DM; (ii) people with comorbid CVD
and (iii) people without comorbid T2DM and without comorbid CVD. The CS also includes economic
subgroup analyses for these three populations. The CS explains that defining patient subgroups by
comorbidity is more appropriate than defining subgroups by cause of CKD as accurately establishing

the cause of CKD in clinical practice is complex.

Relevance of clinical evidence: DAPA-CKD" enrolled patients with CKD, with or without T2DM.
People with T1DM were excluded. The ERG’s clinical experts commented that excluding patients with
T1DM from the trial is acceptable due to the anticipated risk of ketoacidosis associated with the use of
a SGLT?2 inhibitors in these patients.”* The ERG’s clinical experts stated that there is a lack of evidence
for dapagliflozin in adults with CKD with co-existing T1DM.
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4 CLINICAL EFFECTIVENESS

This chapter presents a summary and critique of the clinical effectiveness evidence presented within the
CS.! The company performed a systematic literature review (SLR) of pharmacological treatments for
CKD and a summary of the relevant head-to-head trial of dapagliflozin versus placebo, together with
SoC (DAPA-CKD'-2%) for people with or without comorbid T2DM. The CS presents supporting data
related to three trials (DELIGHT?, DERIVE?® and Kohan 2014%7) evaluating dapagliflozin in patients
with T2DM and comorbid CKD and two trials (DECLARE-TIMI 582! and DAPA-HF?) in patients
with T2DM with or at risk for atherosclerotic CVD, and in patients with HFrEF regardless of the
presence of T2DM, respectively.

4.1 Critique of the methods of systematic literature review

4.1.1 Searches

CS Appendix D? reports an SLR of pharmacological treatments for CKD. The ERG considers the
company’s reporting of the literature searches to be somewhat confusing — whilst the finalised search
strategy was run in August 2020 (and updated in November 2020), screening had already begun based
on an earlier iteration of the search from March 2020 (which is also reported in CS Appendix D). When
the ERG queried the reason for this (see clarification response,'¢ question A5), the company clarified
that an independent systematic review team had critically appraised the search strategy and
recommended a number of amendments. The ERG recognises the value of peer review of search
strategies but notes that it is only necessary to report the final agreed search strategies rather than any

prototype searches which were subsequently superseded.

Searches covered relevant conference proceedings and trials registers as well as the core databases
required by NICE (CENTRAL, MEDLINE and Embase), with the last two of these searched together

as a multi-file search on Embase.com (using a single strategy).

The ERG comments that one of the reasons that the STA template requires companies to reproduce
their search strategies is so that these can be verified by the ERG. This typically involves checking a
sample of strings to ensure that the numbers retrieved have been accurately reported, and to confirm
that the correct subject headings for each database have been used. However, as the ERG does not have
access to Embase.com, it was not possible to reproduce these searches exactly as run by the company.
By using a single strategy across MEDLINE and Embase, the company is effectively entrusting a
closed-box proprietary system to appropriately map and translate their search terms. The ERG accepts
that this functionality may be an attractive option to save time, but its use also significantly reduces the
transparency of the search process. Furthermore, since the ERG is unaware of any peer-reviewed studies

validating this approach, manufacturers are advised to use multi-file searching with caution or -
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preferably - to search databases one at a time, optimising the search string for each source. The full
implications of the approach taken by the company are difficult to ascertain, as the time constraints of
the NICE appraisal process mean that it is not feasible for the ERG to conduct its own independent SLR
and to compare the findings. However, the ERG did not identify any additional studies eligible for

inclusion which have been omitted from the company’s SLR.

4.1.2  Inclusion criteria and study selection

The company undertook an SLR to identify published RCTs of pharmacological treatments in patients
with CKD. The ERG acknowledges that the broad scope and eligibility criteria of the SLR were
appropriate to identify potentially relevant studies for the decision problem addressed in the CS.! The

ERG considers the review eligibility criteria to be acceptable.

As detailed in CS Appendix D ** (Section D.1.2), two independent reviewers completed study selection.
Disagreements were resolved by consensus or referral to a third reviewer. The ERG considers that this

approach reflects good practice.

Figure 1 of CS Appendix D?® shows that 20,529 unique records were identified. Subsequently, 89
studies, relating to 100 records were included. All 89 studies are presented in CS Appendix D*® (Table
13) by study name, trial number and reference to related publications. Table 5 summarises the available

evidence according to the different pharmacological treatments for CKD included in the SLR.

Table 5: Summary of included studies according to pharmacological treatments for CKD
(adapted from CS Appendix D, Table 13)
Intervention Number of included
studies

Dapagliflozin 4

Other SGLT?2 inhibitors® 5
Canagliflozin 2
Bexagliflozin 1
Ertugliflozin 1
Empagliflozin - 1

ACE inhibitors 12

ACE inhibitor combination therapies 4

ARBs 13

Other therapies® 51

@ E.g. linagliptin, dulaglutide and liraglutide
ACE - angiotensin converting enzyme; ARB - angiotensin receptor blockers; SGLT2 - sodium-glucose co-transporter 2

CS Appendix D?® (Section D.2) states that included studies were further filtered to exclude trials of
ACE inhibitors, ARBs and therapies still in development. This was done to ensure that the focus of the
review remained on primary trials of interest for the CS which were aligned with the decision problem

(RCTs of dapagliflozin). A summary of the four identified RCTs evaluating dapagliflozin in patients
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with CKD (DAPA-CKD," DELIGHT,* DERIVE?® and Kohan 2014%7), together with the rationale for
their use (or non-use) in the economic model, is presented in Table 6. The CS!' (Section B.2.2) states
that DAPA-CKD?* is the pivotal trial that provides clinical evidence related to the current appraisal,
while the three other dapagliflozin RCTs**?” provide supporting data only. The CS notes that
DELIGHT, DERIVE and Kohan 2014 were smaller studies, which assessed surrogate markers of
kidney disease (e.g. change from baseline in eGFR, uACR or creatinine clearance). The CS also notes
that DERIVE and Kohan 2014 were designed primarily to assess the effect of dapagliflozin on
glycaemic control, rather than the outcomes listed in the final NICE scope.'” The ERG agrees with the
company that DAPA-CKD?** is the key source of evidence for the clinical efficacy and safety of
dapagliflozin in treating people with CKD with or without T2DM. The ERG also agrees with the reasons

provided for not using the remaining three studies to inform the economic model.
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Table 6:

RCTs of dapagliflozin for treating CKD (reproduced from CS, Table 7 and CS Appendix D, Table 14)

Study DAPA-CKD" DERIVE? DELIGHT? Kohan 2014%’
Study Details e Double-blind e Double-blind e Double-blind randomised e Double-blind randomised
randomised Phase III randomised Phase I1I Phase II/II1 trial Phase II/III trial
trial trial e Exploratory, parallel design, | ¢ Multicentre, international (13
e  Multicentre, e  Multicentre, international countries)
international international (9 countries) e NCT00663260
(21 countries) (8 countries) e NCT02547935
e NCT03036150 e NCTO02413398
Population e Adults (>18 years) with | ¢  Adults (18-75 years) e Adults (>18 years) with e Adults (>18 years) with
CKD with T2DM for >12 T2DM for >12 months T2DM and inadequate
e  With or without months, inadequate e eGFR >25 and glycaemic control (HbAlc
comorbid T2DM glycaemic control and <75ml/min/1.73m? >7.0 and <11.0%)

eGFR >25 and
<75ml/min/1.73m?
uACR >200mg/g to
<5,000mg/g (>22.6 to
<565mg/mmol)

Stable dose of ACE
inhibitor or ARB for >4
weeks before screening
(patients who were
documented to be
unable to take ACE
inhibitors or ARBs
were allowed to
participate)

CKD Stage 3a
eGFR >45 and
<59ml/min/1.73m?
Stable glucose-
lowering treatment
regimen

uACR >30 to <3,500mg/g
(>3.4 to <395.5mg/mmol)
Stable glucose-lowering and
anti-hypertensive treatments
for >12 weeks before
randomisation

eGFR >30 and
<59ml/min/1.73m?
Stable antidiabetic regimen

Therapies used
and number of
patients per
treatment arm

Dapagliflozin 10mg
(n=2,152)
Placebo (n=2,152)

Dapagliflozin 10mg
(n=160)
Placebo (n=161)

Dapagliflozin 10mg (n=145)
Dapagliflozin 10mg +
saxagliptin 2.5mg (n=155)
Placebo (n=148)

Dapagliflozin 10mg (n=85)
Dapagliflozin Smg (n=83)
Placebo (n=84)

31



Study DAPA-CKD" DERIVE?* DELIGHT? Kohan 2014%
Reported e Morbidity including e Change from baseline e Change from baseline in e Change from baseline in
outcomes CV outcomes in uACR uACR eGFR and creatinine
specified in the (hospitalisation for e Change from baseline e Change from baseline in clearance
decision HF) in eGFR eGFR e Change in uACR category
problem e Disease progression
Outcomes (such as renal
incorporated in replacement, ESKD)
the model are and markers of disease
marked in bold progression (such as
eGFR, albuminuria)
e All-cause mortality,
CV mortality, renal
mortality
e Adverse effects of
treatment
e HRQoL
Other outcomes | Doubling of serum N/a N/a N/a
reported in this | creatinine (AKI)

submission

Rationale for
use/non-use in
the model

DAPA-CKD represents the
primary source of efficacy
and safety data for
dapagliflozin in this
indication. Data reported
from DAPA-CKD are
relevant to the decision
problem and have been
used in the model

Not used. DERIVE was
conducted in a small
population, exclusively in
patients with CKD and
comorbid T2DM, and
evaluated only surrogate
markers of kidney disease.

Not used. DELIGHT was
conducted in a small population,
exclusively in patients with
CKD and comorbid T2DM, and
evaluated only surrogate
markers of kidney disease.

Not used. Kohan 2014 was
conducted in a small population,
exclusively in patients with CKD
and comorbid T2DM, and
evaluated only surrogate markers
of kidney disease.

Bold text indicates outcomes used in the economic model (see Section 5.2)

ACE - angiotensin-converting enzyme; AKI - acute kidney injury; ARB - angiotensin receptor blocker; CKD - chronic kidney disease; CV - cardiovascular; eGFR - estimated glomerular filtration
rate; ESKD - end-stage kidney disease; HbAIc - glycated haemoglobin; HF - heart failure; HRQoL — health-related quality of life; N/a - not applicable; T2DM - type 2 diabetes mellitus;, uACR
- urine albumin-to-creatinine ratio
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4.1.3  Inclusion criteria for the indirect comparison

CS Appendix D® (D.3, page 49) states that it was not necessary to undertake an indirect treatment
comparison (ITC) because DAPA-CKD" provides relevant direct evidence to inform the base case
economic analysis. Despite this, the CS' reports on a matching-adjusted indirect comparison (MAIC)
between dapagliflozin and canagliflozin in a subgroup of patients with comorbid T2DM; the results of
this MAIC are used to inform an economic scenario analysis (see Section 5.2). Canagliflozin is licensed
in patients with CKD with comorbid T2DM, but is not listed as a relevant comparator in the final NICE
scope.!” Two trials, DAPA-CKD' and CREDENCE? were used to inform the MAIC. The CS did not
explain why CREDENCE was selected out of the two identified studies of canagliflozin in patients with
T2DM and comorbid CKD.*-! The primary outcome in CREDENCE was a composite of ESKD
(dialysis, transplantation, or a sustained estimated GFR of <15ml per minute per 1.73m?), a doubling of
the serum creatinine level, or death from renal or CV causes. Efficacy outcomes in the other
canagliflozin trial (Yale 2014°*3") related to outcomes of glycaemic control, e.g. changes in glycated
haemoglobin (HbAlc) and fasting plasma glucose (FPG). The key eligibility criteria of the DAPA-
CKD and CREDENCE trials are reported in the CS Appendix D (Table 16). A summary and critique
of this MAIC is reported in Section 4.3.

4.1.4  Critique of data extraction

Section D.1.2 of CS Appendix D? states that data extraction was performed using a pre-designed
extraction table in Microsoft Excel.® Whilst the CS! does not provide information about the methods
or processes used to validate the abstracted data, the ERG believes that the key study characteristics
and outcomes data from DAPA-CKD'" have been comprehensively reported in the CS and

accompanying appendices.

4.1.5  Quality assessment

Section B.2.5 of the CS! states that the quality assessment of DAPA-CKD!® was performed using the
checklist recommended by NICE for assessing bias in RCTs. No details are provided regarding how
many reviewers conducted the quality assessment or how the process was validated. The ERG considers

this checklist to be appropriate and agrees with the overall quality assessment reported in the CS.!

4.1.6  Evidence synthesis

Section B.2.8 of the CS' states that a meta-analysis was not conducted because of the inherent
differences in eligibility criteria and reported outcomes of the dapagliflozin trials identified by the SLR.
The ERG considers this reasonable. DAPA-CKD!" provides direct head-to-head clinical efficacy

evidence of dapagliflozin plus SoC versus placebo plus SoC.
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4.1.7  Additional trials evaluating dapagliflozin in patients with CKD

Section B.2.1 of the CS! notes that, in addition to DAPA-CKD,' the SLR identified three additional
trials (DELIGHT?, DERIVE?® and Kohan 2014%7) which evaluated the clinical efficacy of dapagliflozin
in patients with T2DM and comorbid CKD. The CS' also refers to two further trials, DECLARE-TIMI
582! and DAPA-HF,” which included patients with a wide range of eGFR and uACR categories and
some patients with comorbid CKD, who either had or were at risk of atherosclerotic CVD, or who had
HF. CS Appendix L? outlines the study methodology, key efficacy and safety outcomes of these five

clinical trials which provide supporting data.

4.1.8 Ongoing studies

Section B.2.11 of the CS' states that no relevant ongoing studies were identified. The ERG believes this
is statement is accurate. The ERG undertook additional searches of the International Clinical Trials
Registry Platform (ICTRP), clinicaltrials.gov and Google Scholar using the search term ‘dapagliflozin’
(search date 10 June 2021). The ERG did not identify any additional relevant recently completed or

ongoing studies.

4.2 Critique of the key clinical study

4.2.1 Trial design: DAPA-CKD

Section B.2.3 of the CS' describes the methodology of the key clinical trial - DAPA-CKD.'"” DAPA-
CKD was an event-driven, multicentre, international double-blind RCT that included adults patients
with CKD, with or without comorbid T2DM. The study was conducted across 386 study centres. The
company’s clarification response'® (question A13) indicates that _ participants
(dapagliflozin arm, n=_]; placebo arm, n=_]) were recruited from nine study sites in
the UK. Remaining study sites were located in Argentina, Brazil, Canada, China, Denmark, Germany,
Hungary, India, Japan, Korea, Mexico. Peru, Philippines, Poland, Russia, Spain, Sweden, Ukraine,
United States and Vietnam.! The ERG’s clinical advisors suggested that the management of CKD across
these study settings is likely to be broadly generalisable to UK clinical practice.

The eligibility criteria for DAPA-CKD' are presented in Table 7. Patients were eligible if they were
adult patients with CKD (n=4,304) with or without comorbid T2DM, with an eGFR of >25 to
<75ml/min/1.73m? and uACR of >22.6mg/mmol (200mg/g) to <565mg/mmol (5,000mg/g). The trial
design excluded patients with other kidney conditions or genetic pathologies that may require more
focused treatment. The ERG’s clinical advisors noted that DAPA-CKD included a broad and
heterogeneous population, but the extent to which the trial is representative of clinical practice is limited
in that all patients in DAPA-CKD had albuminuria with a uACR of >22.6mg/mmol (200mg/g), whilst

a substantial proportion of the overall CKD population in England does not.
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Table 7: Eligibility criteria, DAPA-CKD (reproduced from CS, Table 8)

Inclusion criteria Exclusion criteria

e >18 years of age at the time of e TIDM
consent e Autosomal dominant or autosomal recessive

e ¢GFR >25 to <75ml/min/1.73m? at polycystic kidney disease, lupus nephritis or
screening ANCA-associated vasculitis

e uACR >200mg/g (>22.6mg/mmol) e Receiving cytotoxic therapy, immunosuppressive
to <5,000mg/g (<565mg/mmol) at therapy or other immunotherapy for primary or
screening secondary renal disease within six months prior

e Stable and, for the patient, maximum to enrolment
tolerated labelled dose of an ACE e New York Heart Association Class IV congestive
inhibitor or ARB for at least four HF at time of enrolment
wee1.<s before scrgeqing, if not e Myocardial infarction, unstable angina, stroke or
medically contraindicated transient ischaemic attack within 12 weeks prior

to enrolment
e History of organ transplantation

e Receiving therapy with an SGLT?2 inhibitor
within eight weeks prior to enrolment or previous
intolerance of an SGLT2 inhibitor

e Coronary revascularisation (percutaneous
coronary intervention or coronary artery bypass
grafting) or valvular repair/replacement within 12
weeks prior to enrolment or is planned to
undergo any of these procedures after
randomisation

e Any condition outside the renal and
cardiovascular study area with a life expectancy
of <2 years based on investigator’s clinical
judgement

e Active malignancy requiring treatment at the
time of Visit 1 (with the exception of
successfully treated basal cell or treated
squamous cell carcinoma)

e Known blood-borne diseases

e Hepatic impairment (aspartate transaminase or
alanine transaminase >3 times the ULN or total
bilirubin >2 times the ULN at the time of
enrolment)

ACE - angiotensin-converting enzyme;, ANCA - anti-neutrophil cytoplasmic antibody;, ARB - angiotensin receptor blocker;
eGFR - estimated glomerular filtration rate; HF - heart failure; SGLT2 - sodium glucose co-transporter 2; TIDM - type 1
diabetes mellitus;, uACR - urine albumin-to-creatinine ratio; ULN - upper limit of normal

The CS! states that recruitment aimed to “ensure a minimum of 30% of patients were recruited to either
the diabetic or non-diabetic subpopulation and the number of patients with an eGFR between 60-75
ml/min/1.73m’ was capped so that no more than 10% of patients started the trial with an eGFR range
corresponding to stage 2 CKD " (CS, Section B.2.3.1). The company’s clarification response'® (question
A12) indicates that the 10% cap was applied to ensure that the DAPA-CKD population “included a

range of risk profiles which could adequately demonstrate the impact of dapagliflozin on these
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outcomes.” The company’s response (question A12) also highlights the very low risk of progression to
ESKD (dialysis or transplantation) in a prevalent population of individuals with eGFR 60—
75mL/min/1.73 m? (CKD stage 2).

Trial interventions and concomitant treatments

Patients were randomised in a 1:1 ratio to each treatment group using a web-based system.! 2*
Randomisation was stratified to achieve a balance between treatment groups in relation to the
proportions of patients with or without comorbid T2DM and by baseline uACR (<113 or >113mg/mmol
[1,000 mg/g]). Patients received the trial treatments, oral dapagliflozin 10mg (n=2,152) or a matched
film-coated placebo tablet (n=2,152), once daily, at similar times each day, in addition to SoC."?* Other
permitted medications included treatments for CKD, T2DM, CV risk factors, complications of T2DM
and CKD as well as other concomitant treatments deemed necessary for the patient’s safety. The use of
non-steroidal anti-inflammatory medications was restricted whilst the use of fixed dose combined

preparations and open-label SGLT2 inhibitors were not permitted.'

Study visits and study duration: DAPA-CKD
An overview of the trial design is presented in Figure 3. Planned study visits after randomisation were

at 2 weeks, 2 months, 4 months, 8 months and then 4-monthly intervals.

Figure 3: Study design: DAPA-CKD (reproduced from CS, Figure 5)

Dapagliflozin 10 mg od
Added to current background therapy

Placebo od
Added to current background therapy

Visit 1 2 3 4 5 6 7,8,9 etc CSED
Enrolment Randomization

L

i
¥ T

Day <-14 0 14 60 120 240 360 Site visits every 4th SCV within 6 weeks

(+7d) (3d) (+7d) (£7d) (+14d) (+14d)  month untl CSED post CSED
CSED - common study end date (date when the predetermined number of adjudicated primary events are anticipated; E -

enrolment, od - once daily; R - randomisation; SCV - study closure visit

DAPA-CKD was stopped early because dapagliflozin demonstrated a positive treatment effect relating
to the primary outcome. The median follow-up was 2.4 years (interquartile range [IQR], 2.0 to 2.7
years). No future data analyses are expected for DAPA-CKD.'¢
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Outcomes

The CS! presents a wide range of study endpoints from DAPA-CKD,' in order of hierarchical testing

sequence, as follows:

1. Primary endpoint:

Composite endpoint of >50% sustained decline in eGFR, reaching ESKD, CV or renal
death

2. Composite and specific secondary endpoints:

Incidence of >50% sustained decline in eGFR, reaching ESKD and renal death
Incidence of CV death or hospitalisation due to HF

Death from any cause

3. Exploratory outcomes relevant to the appraisal:

Effect of treatment on eGFR over time

Proportion of patients with eGFR >40ml/min/1.73m?at baseline that progress to eGFR
<30ml/min/1.73m? (i.e., CKD stage 4) over the study period

Time to the first occurrence of AKI (defined as an event of doubling of serum creatinine
in relation to the most up-to-date central laboratory measurements)

Change in overall KDQoL-36 score, from baseline

Change in EQ-5D-5L score, from baseline

Time to first occurrence of chronic dialysis, renal transplantation or renal death

Change in uACR, from baseline

4. Safety outcomes as follows:

Serious AEs
Discontinuation of study treatment due to AEs
Changes in biochemical/ haematology parameters

AEs of special interest

5. Subgroup analyses

The CS' (Section B.2.3.6) lists eight pre-specified subgroups of interest. Reported outcomes of

the subgroup analyses are presented in Section 4.2.3.

Statistical analyses

The CS! (Section B.2.4) and CS Appendix D?® report the statistical analyses for DAPA-CKD.! The

objective of the trial was to test the assumption that dapagliflozin was superior to placebo in reducing

the risk of renal and CV events in patients with CKD (with or without comorbid T2DM) who were

already receiving a stable dose of an ACE inhibitor or an ARB (unless ACE inhibitors/ARBs were

contraindicated).
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The analysis of the primary composite endpoint was based on the Full Analysis Set (FAS)."!” The FAS
was comprised of all patients randomised to either treatment arm, irrespective of their adherence to the
study protocol and continued participation in the study (i.e. the intention-to-treat [ITT] population). For
patients with no observed outcome event, the date of their last assessment was used as the censoring
date. Treatment arms were compared using a Cox proportional hazards (PH) regression, stratified by
the presence of T2DM and uACR values at baseline and adjusted by eGFR.! Table 13 of the CS' reports
the power calculation for estimating the study sample size. The ERG notes that DAPA-CKD had
adequate power to detect differences between treatment groups. The ERG requested clarification!®
(question A14) with regard to the lack of adjustments to Cls relating to the analyses of individual
components of the primary outcome and the possible impact on the study results if adjustments were
made. The company’s clarification response'® stated that CIs were presented only for the descriptive
interpretation of the component variables and that these should only be used as a measure of precision.

Similarly, p-values were not adjusted or included in the hierarchical testing sequence.

Changes from baseline in KDQoL and EQ-5D-5L scores for treatment groups were also reported in the
CS!, (Section B.2.6.3.4). These outcomes were analysed using a repeated measures model (RMM),

without imputation of missing data.'®

The analysis of safety outcomes was based on the actual treatment received during the study. The
primary analysis of all safety outcomes used the Safety Analysis Set (SAS), which included all patients

who received at least one dose of dapagliflozin.'

Patient disposition and treatment duration in DAPA-CKD

Table 8 summarises the patient flow in DAPA-CKD.! Four thousand, two hundred and eighty-nine
patients (99.7%) completed DAPA-CKD. Treatment discontinuation was reported in 583 patients over
the duration of the trial (dapagliflozin arm: 12.7%; placebo arm, 14.4%). DAPA-CKD was stopped
early following the clinical efficacy of dapagliflozin based on 408 primary outcome events. Data were
censored at the study closure visit (Figure 3) or “on the date of the date of the last central laboratory
assessment, clinical assessment, or known contact, depending on the specific outcome.”** The median

time spent by participants in DAPA-CKD until the censoring date for the primary analysis was -

months (range _ months).!
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Table 8: Patient disposition: DAPA-CKD (adapted from CS, Figure 6)

Description Dapagliflozin | Placebo Total
N N N
All randomised patients 2,152 2,152 4,304
Did not receive treatment 3 3 6
Completed treatment 2,142 2,147 4,289
Discontinued treatment: 274 309 583
Patient decision 142 160
Adverse event 118 123
Other® 14 26
Discontinued study: 10 5 .
Withdrew consent 8 3 11
- Lost to follow-up 2 2 I
Median time until last visit - months (range - months)
Median time in study until the primary - months (range months)
analysis censoring date

aSevere non-compliance to protocol, development of study specific discontinuation criteria (confirmed DKA, positive
pregnancy test, other).

Quality assessment: DAPA-CKD

A summary of the methodological quality assessment of DAPA-CKD' using the NICE-recommended
checklist for assessing bias in RCTs is reported in Table 14 of the CS.! Quality assessment items related
to: randomisation; allocation concealment; comparability of treatment groups in terms of prognostic
factors and drop-outs; blinding of care providers, participants and outcome assessors; selective outcome
reporting; appropriateness of outcome analysis and potential competing interests of the authors of the
published study. The company’s quality assessment suggests that DAPA-CKD is associated with a low

risk of bias. The ERG agrees with this assessment.

4.2.2  Baseline characteristics: DAPA-CKD

Overall population

Baseline patient characteristics for the overall population of DAPA-CKD are summarised in Table 9.
The ERG identified a recent publication, Wheeler 2021,*? which provided additional information for
subgroups of patients with T2DM and patients without diabetes; data split by presence/absence of
T2DM are also presented in Table 9. For the entire population, the proportion of patients with T2DM
was 67.5%,'? whereas more than 30% had comorbid CVD.!' More patients had CKD stage 3, i.e. eGFR
>30-<60 ml/min/1.73 m? (dapagliflozin, 75.5%; placebo 74.4%), compared with those with either CKD
stage 2 or CKD stage 4 (Table 9)." 3> Baseline median uACR was 107.3mg/mmol (949mg/g);
approximately half of the patients in each treatment group presented with severely increased
albuminuria (WACR >1,000mg/g [ 113mg/mmol]).>* ARBs and statins were the most common preceding
treatments in the study population (dapagliflozin versus placebo: 67.1% versus 66.3%; 64.8%, versus
65.0%, respectively).! The ERG considers that the study groups are well-balanced in terms of baseline
characteristics.
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The ERG’s clinical advisors noted that the reported baseline characteristics for the overall population
were broadly representative of many types of patients who might be treated with dapagliflozin in clinical
practice in England. However, they also commented that several groups of patients were excluded due
to the trial eligibility criteria, including patients with urine albumin excretion <22.6mg/mmol, those
with prior organ transplant, and those with TIDM. Also, whilst almost all patients in the trial were
receiving ACE inhibitor or ARB therapy, many patients with CKD do not receive these therapies in
clinical practice. One clinical advisor also mentioned that the blood pressure of patients seen in the
clinical setting was generally less controlled compared to those enrolled in DAPA-CKD (i.e. baseline
mean systolic blood pressure [SBP] = 137.1 mmHg). Additionally, the ERG’s clinical advisors noted

slight variations in background medications in the trial compared with clinical practice in England.

Subgroups of patients with T2DM and patients without diabetes

Compared to those without T2DM, patients with T2DM had somewhat higher eGFR, uACR and body
mass (Table 9).> More patients in the T2DM subgroup received a diuretic and statin compared with
those without T2DM. In the dapagliflozin arm, more patients with T2DM compared with those without
diabetes received prior treatment with a diuretic (49%; n=718 versus 30%; n=210, respectively) or a
statin (71%; n=1,039 versus 51%; n=356). The placebo arm followed a similar trend for both
background medications (Table 9).3> The proportions of patients with T2DM and patients without
diabetes who had CKD stage 4 were 13.8% and 16%, respectively. Overall, the ERG considers that
most baseline characteristics were balanced between the subgroups. The ERG’s clinical advisors
commented that the proportion of patients with T2DM (67.5%) is considerably higher than would be

expected in clinical practice.
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Table 9: Baseline patient characteristics: DAPA-CKD (adapted from CS, Table 11 and Wheeler 2021, Table 1)
Overall population Patients with T2DM Patients without T2DM
Dapagliflozin Placebo Dapagliflozin Placebo Dapagliflozin Placebo
Characteristic (n=2,152) (n=2,152) a : N B
(n=1455) (n=1451) (n=697) (n=701)
Age, years (SD) 61.8 (12.1) 61.9 (12.1) 64.1 (9.8) 64.7 (9.5) 56.9 (14.6) 56.0 (14.6)
Female sex, n 709 (32.9%) 716 (33.3%) 494 (34%) 471 (32%) 215 (31%) 245 (35%)
Race, n
White 1,124 (52.2%) 1,166 (54.2%) 751 (52%) 790 (54%) 373 (54%) 376 (54%)
Black 104 (4.8%) 87 (4.0%) 76 (5%) 61 (4%) 28 (4%) 26 (4%)
Asian 749 (34.8%) 718 (33.4%) 481 (33%) 451 (31%) 268 (38%) 267 (38%)
Other 175 (8.1%) 181 (8.4%) 147 (10%) 149 (10%) 28 (4%) 32 (5%)
Weight, kg (SD) 81.5(201.1) 82.0 (20.9) 83-2 (20-9) 83-8(21-2) 77-9 (17-8) 78:3 (19-9)
BMI (SD) 29.4 (6.0) 29.6 (6.3) NR NR NR NR
Current smoker, n 283 (13.2%) 301 (14.0%) 195 (13%) 200 (14%) 88 (13%) 101 (14%)
Blood pressure, mmHg (SD)
Systolic 136.7 (17.5) 137.4 (17.3) 138.8 (17.6) 139.6 (17.1) 132-3 (16.4) 132-9 (16.9)
Diastolic 77.5 (10.7) 77.5(10.3) 76.5 (10.4) 76.5(9.9) 79-6 (10.9) 79:6 (10.8)
Estimated GFR (ml/min/1.73
m?* (SD)
Mean 43.2 (12.3) 43.0 (12.4) 44.0 (12.6) 43.6 (12.6) 41.7 (11.5) 41.8 (11.9)
>60 234 (10.9%) 220 (10.2%) 179 (12%) 169 (12%) 55 (8%) 51 (7%)
>45-<60 646 (30.0%) 682 (31.7%) 450 (31%) 468 (32%) 196 (28%) 214 (31%)
>30-<45 979 (45.5%) 919 (42.7%) 636 (44%) 603 (42%) 343 (49%) 316 (45%)
<30 293 (13.6%) 331 (15.4%) 190 (13%) 211 (15%) 103 (15%) 120 (17%)
Haemoglobin (g/) 128.6+18.1 127.9+18.0 126.3 (17.8) 125.6 (18.0) 133.4 (17.9) 132.7 (17.2)
Serum potassium (mEq/]) 4.6£0.5 4.6£0.6 4-7(0.6) 4-7(0.6) 4-6 (0.5) 4-6 (0.5)
uACR (mg/g)
Median (IQR) 965 (472 to 934 (482 to 1024.5 (472.5to | 1004.5(493.3t0 | 870.5(472.0 to 841.5 (458.5 to
1,903) 1,868) 2111.0) 2017.0) 1533.5) 1554.5)
>1,000, n 1,048 (48.7%) 1,031 (47.9%) 741 (51%) 732 (50%) 307 (44%) 299 (43%)
T2DM, n (%) 1,455 (67.6%) 1,451 (67.4%) N/a N/a N/a N/a
Cardiovascular disease, n 813 (37.8)? 797 (37.0)2 NR NR NR NR
(%)
Heart failure, n 235 (10.9%) 233 (10.8%) 177 (12%) 184 (13%) 58 (8%) 49 (7%)
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Overall population Patients with T2DM Patients without T2DM
Dapagliflozin Placebo Dapagliflozin Placebo Dapagliflozin Placebo
Characteristic (n=2,152) (n=2,152)
(n=1455) (n=1451) (n=697) (n=701)
Background medication at
randomisation, n
ACE inhibitors 673 (31.3%) 681 (31.6%) 451 (31%) 443 (31%) 222 (32%) 238 (34%)
ARB 1,444 (67.1%) 1,426 (66.3%) 984 (68%) 974 (67%) 460 (66%) 452 (64%)
Diuretic 928 (43.1%) 954 (44.3%) 718 (49%) 747 (51%) 210 (30%) 207 (30%)
Statin 1,395 (64.8%) 1,399 (65.0%) 1039 (71%) 1043 (72%) 356 (51%) 356 (51%)
Metformin (biguanides) NR NR 629 (44%) 613 (43%) NR NR
Sulfonylurea derivative NR NR 389 (27%) 385 (27%) NR NR
DPP-4 inhibitor NR NR 364 (25%) 378 (26%) NR NR
GLP-1 analogue NR NR 63 (4%) 59 (4%) NR NR
Insulin NR NR 814 (56%) 784 (54%) NR NR

@ History of peripheral artery disease, angina pectoris, myocardial infarction, percutaneous coronary intervention, coronary-artery bypass grafting, heart failure, valvular heart disease,
7y of perip ry gina p 37 p ry ry 7y bypass g g,

abdominal aorta aneurysm, atrial fibrillation, atrial flutter, ischemic stroke, transient ischemic attack, haemorrhagic stroke, carotid artery stenosis, cardiac-pacemaker insertion, vascular stent,
coronary-artery stenosis, ventricular arrhythmia, implantable cardioverter—defibrillator, noncoronary revascularization, or surgical amputation
ACE - angiotensin-converting enzyme,; ARB - angiotensin receptor blocker; BMI - body mass index; GFR - glomerular filtration rate; IQR — inter-quartile range, Na - not applicable; NR - not
reported; SD, standard deviation;, T2DM, type 2 diabetes mellitus; uACR: urine albumin-to-creatinine ratio
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4.2.3  Effectiveness results: DAPA-CKD
Overall population

Primary outcome

The primary outcome of DAPA-CKD was a composite endpoint of sustained decline in eGFR >50%,

ESKD or death from renal or CV causes. Dapagliflozin was associated with a statistically significant

risk reduction of 39% (HR 0.61; 95% CI: 0.51, 0.72; p<0.001) in the composite endpoint and fewer

events occurred in the dapagliflozin treatment arm (n=197 events, 9.2%) compared with placebo (n=312

events, 14.5%)."?* The cumulative incidence plot for the primary composite outcome (see Figure 4)

indicates an early and sustained separation between the treatment arms over the study period.

Figure 4: Cumulative incidence plot of primary outcome: DAPA-CKD (reproduced from
CS, Figure 7)
24 Events N
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——————— Placebo 312 2152
201
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2 14
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6
41 Dapaglifiozin vs Placebo
5 HR (95% CI): 0.61 (0.51,0.72)
. p-value: <0.001
0 4 8 12 16 20
Months from randomisation
N at risk
Dapaglifiozin 2,152 2,001 1955 1,898 1,841 1,701
Placebo 2152 1993 1936 1,858 1,791 1664

Exploratory analyses of individual components of the primary composite outcomes

Exploratory analyses of components of the primary composite outcomes are summarised in Table 10.

The analyses indicate that dapagliflozin demonstrated a significant benefit across almost all components

of the primary composite endpoint (where assessed).
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Table 10: Primary composite outcome, individual components of the primary outcome and
death from any cause: DAPA-CKD (reproduced from CS, Tables 15 and 16)

Outcome, n Dapagliflozin Placebo Hazard ratio p-value p-value

(%) (N=2,152) (N=2,152) 95% CI) (primary | (exploratory
outcome) analysis)

Primary 197 (9.2) 312 (14.5) 0.61 (0.51, 0.72) <0.001 N/a

composite

outcome

Exploratory analysis — individual components of the primary outcome

Sustained 112 (5.2) 201(9.3) | 0.53(0.42,0.67) N/a B |

>50% decline

in eGFR

End-stage 109 (5.1) 161(7.5) | 0.64(0.50,0.82) N/a ]

kidney disease

eGFR of <15 84 (3.9) 120 (5.6) | 0.67 (0.51,0.88) Na ]

ml/min/1.73

m2

Chronic 68 (3.2) 99 (4.6) 0.66 (0.48, 0.90) Na |

dialysis

Kidney 3(0.1) 8(0.4) N/a* N/a N/a®

transplantation

Death from 2(<0.1) 6 (0.3) N/a? N/a N/ab

renal causes

Death from 65 (3.0) 80 (3.7) 0.81(0.58, 1.12) Nla I

CV causes®

Death from any cause

All deaths 101 (4.7) 146 (6.8) 0.69 (0.53-0.88) 0.004 N/a

CV death 41 (1.9 50(2.3) NR NR N/a

Non-CV death 36 (1.7) 66 (3.1) NR NR N/a

Undetermined NR NR N/a

cause of death 24(1L.1) 30(1.4)

Footnotes: “Not calculated for this endpoint due to an insufficient number of events, ®N/a denotes not applicable because p-
values for efficacy outcomes are reported only for outcomes that were included in the hierarchical testing strategy .c Deaths
adjudicated as “cause undetermined” with regard to CV death or non-CV death were included in as CV deaths in the analysis
of the primary endpoint. Undetermined cause of death refers to a death not attributable to a CV or non-CV cause due to the
lack of information or insufficient supporting information to assign the cause of death.

CI - confidence interval; eGFR - estimated glomerular filtration rate; N/a - not applicable; NR - not reported

Secondary outcomes
Secondary outcomes were as follows:
e Time to first event of the composite of >50% sustained decline in eGFR, ESKD, and renal
death
o Time to first event of the composite of CV death and hospitalisation for heart failure

e Time to death from any cause.
Compared with placebo, treatment with dapagliflozin resulted in a significant risk reduction in the
secondary outcomes: renal-specific composite outcome of >50% sustained decline in eGFR, ESKD,

and renal death (HR 0.56; 95% CI: 0.45, 0.68; p<0.001); composite outcome of risk of hospitalisation
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for HF or CV death (HR 0.71; 95% CI: 0.55, 0.92; p=0.0089) and all-cause mortality (HR 0.69; 95%
CI: 0.53, 0.88; p=0.004) (Table 11) .14

Table 11: Secondary outcomes: DAPA-CKD (adapted CS, Table 16, Heerspink e al., 2020,
Table 2)
Outcome, n (%) Dapagliflozin Placebo Hazard ratio p-value
(N=2,152) (N=2,152) (95% CI)
Composite of decline in 142 (6.6) 243 (11.3) 0.56 (0.45-0.68) | <0.001

estimated GFR of >50%, end-
stage kidney disease, or death
from renal cause

Composite of death from 100 (4.6) 138 (6.4) 0.71 (0.55-0.92) | 0.0089
cardiovascular causes or
hospitalisation for heart failure

All cause mortality 101 (4.7) 146 (6.8) 0.69 (0.53-0.88) | 0.004
CV death 41 (1.9) 50(2.3)
Non-CV death 36 (1.7) 66 (3.1)
Undetermined cause of 24 (1.1) 30(1.4)
death

CI - confidence interval; VC - cardiovascular;, GFR - glomerular filtration rate; N - number

Additional outcomes

The CS! (Section 2.6.3) reports outcomes based on further exploratory analyses. Compared with
placebo, dapagliflozin demonstrated treatment benefit in relation to a reduced rate of deterioration in
renal function (between-group difference 0.93 ml per minute per 1.73 m? per year (95% CI, 0.61, 1.25;
_); proportion of early-stage patients (¢GFR >40 ml/min/1.73m? at baseline) reaching CKD

stage 4 ([ ) -1 time to the composite

endpoint of chronic dialysis, renal transplant and renal death

(N

The CS! (Section 2.6.3.) also describes additional outcomes relating to the positive treatment effect of

dapagliflozin versus placebo on AKI

(I
_, n:- Versus - of patients, respectively) and
_ The CS' explains that the findings show that dapagliflozin delays

worsening of renal damage in patients with CKD.

Health-related quality of life
The CS' (Section B.2.6.3.4) presents a brief summary of HRQoL outcomes in DAPA-CKD."

_ The ERG requested additional information from the company regarding HRQoL

outcomes in the trial (see clarification response,'® question A15). The company’s response provides
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more detailed results of the changes in KDQoL (by sub-scale) and EQ-5D utility in the trial, as well as
mean baseline EQ-5D-5L utility scores in the dapagliflozin and placebo arms (-) and baseline scores
for KDQoL subscales.'®

Subgroup analyses

Overall population

The CS' (Section B.2.3.6 and Section B.2.7) presents pre-specified analyses (see Figure 5) and post hoc
subgroup analyses (see Figure 6). The CS' explains that the post hoc analyses were undertaken to obtain
effectiveness data for all the relevant subgroups in line with the final NICE scope.!” The CS! states that
with the exception of SBP, whereby patients with SBP of <130 mmHg at baseline experienced a greater
benefit (_), the treatment benefit for dapagliflozin was consistent in all pre-specified analyses
of relevant subgroups. Similarly, post hoc analyses demonstrated a consistent treatment benefit for
dapagliflozin in the analyses of patients with or without comorbid CVD (p-value for interaction=JJJfp
and in patients without comorbid T2DM and without comorbid CVD versus those with comorbid CVD
and/or T2DM (p-value for interaction, .’



Figure S: Forest plots of primary efficacy outcome according to pre-specified subgroups for
DAPA-CKD (reproduced from CS, Figure 14)

Characteristics niN# HR (95% CI) p-value
Composite of 250% eGFR decline, ESKD and Dapa Placebo Interaction
renal or CV death N=2,152 N=2,152
Overall —.— 19712152 064 (051, 0.72)
Age 0.5270
A5 . 12201,247 19111,239 0.64 (D51, 080)
=5 —_— TEA05 120013 058 (043 0TT)
Sex 0.4952
Male . 126/1,443 201 436 0.87 (048, 0.72)
Female — 7100 10716 0.65 (0,48, 0BE)
Race 0.6824
White 11001, 124 1741, 166 0.62 (0.49, 0.79)
——
Blackor Afican American o o 704 1487 0.33 (013, 0.81)
Asian s SAT40 T8 0.66 (046, 0 83)
Othe —_— 2T 4TNB1 0.54 (0 33, 086}
Geographical region 0.7726
Asia - SO/G52 OG54 0.70 (048, 1.00)
Europe —_——— 57610 HOG23 0,60 (0 43, 0 BS)
North America —_- A5/401 Gard12 084 (034, 0.78)
LatinSouth America —— 551449 BE4E3 0.61 (043, 0.86)
T2DM at BL*
0.24
Yes —— 15211 455 22001, 451 0.64 (0.52, 0.79)
No _ 45607 BITO1 0.50 (0.35, 0.72)
UACR (malg) at BL
0.5188
=1000 —_—— 241,104 841,121 0.54 (0,37, 0.77)
1000 —— 1531, 048 228101 062 (050, 0.78)
eGFR [mlimin/1.73 m?) at BL®
=30 —_—— 50203 BTEN 0r3 083 10y 02177
a —— 1381858 2251821 0.8 (D47.071)
. 15201,272 2171,250 063 (D51, 078) 02217
= —_—

245 45/860 95502 0.49 (0 34, 068)
Systolic BP Hg) at

ystolic BP (mmHg) at BL S

130 — ABTEY 5749 0.44 (031, 0.63)
=130 —— 151/1,359 2181,403 0.68 (0.5, 0.84)

0.1 1 10

CI - confidence interval; CV - cardiovascular, eGFR - estimated glomerular filtration rate; ESKD - end stage kidney disease;
HbAlc - glycated haemoglobin; N - number of patients; n - number of patients included in analysis; T2DM - type 2 diabetes
mellitus; uACR - urine albumin-to-creatinine ratio

Figure 6: Post hoc analyses of primary efficacy outcome for DAPA-CKD (reproduced from
CS, Figure 15)

CI - confidence interval; CVD - cardiovascular disease; HR - hazard ratio
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Patients with T2DM and patients without diabetes

Primary composite outcome

Compared with placebo, dapagliflozin was associated with treatment benefits in patients with T2DM
(HR, 0.64 (95% CI 0.52-0.79) and patients without diabetes (HR, 0.50 (95% CI 0.35-0.72).*
Cumulative incidence plots reported in Wheeler et al., 20212 showed early and sustained separation
over the duration of the study (not shown here). As observed in the overall population, treatment benefit
of dapagliflozin was observed in the individual components of the primary outcome in patients with
T2DM and in those without diabetes.*? There were no observed differences in the components of the

primary composite outcome by diabetes status or cause of CKD.*?

Secondary renal-specific composite outcome (sustained eGFR decline >50%, ESKD, or renal-related
death)

A beneficial treatment effect of dapagliflozin over placebo was reported by Wheeler ez al., 2021°* for
the renal-specific composite secondary outcome of sustained eGFR decline >50%, ESKD, or renal-
related death. This was consistent for patients with T2DM (HR=0.57; 95% CI 0.45, 0.73) and patients
without diabetes (HR=0.51; 95% CI 0.34, 0.75). Compared to those without diabetes, patients with
T2DM had higher incidence of the composite outcome of CV death or hospital admission for HF and

all-cause mortality.’? The authors state that there was ‘no effect modification by diabetes status.’*?

4.2.4  Safety

Section B.2.10 of the CS' states that the safety outcomes in DAPA-CKD' are consistent with existing
comprehensive safety data for dapagliflozin in other indications. In DAPA-CKD, the median duration
of exposure for patients was - months (range: - months) for dapagliflozin and - months
(range: - months) for placebo. Overall, there were - patient-years of exposure to
dapagliflozin in DAPA-CKD. Table 17 of the CS presents an overview of safety data reported in DAPA-
CKD; this is reproduced in Table 12.

The frequency of AEs with an outcome of death was lower in the dapagliflozin arm compared with the
placebo arm (- Versus -, on-treatment; - Versus -, on- and off- treatment, respectively).
The CS' (Section B.2.10) notes that “similar numbers” of AEs leading to discontinuation of the study
drug, dose interruption and dose reduction were reported for both treatment arms. The proportion of

AEs possibly related to the active treatment was _ for dapagliflozin versus

I (o placebo (sce Table 12).
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Table 12: Summary of AEs: DAPA-CKD (reproduced from CS, Table 17)

AE category, n (%) Dapagliflozin Placebo
(N=2,149) (N=2,149)

Any AE with outcome of death (on- treatment)

Any AE with outcome of death (on- and off- treatment) _—

Any SAE, including events with outcome of death (on-
treatment)
Any SAE, including events with outcome of death (on- and

off- treatment) 633 (29.5) 729 (33.9)

Any AE leading to discontinuation of study drug 118 (5.5 123 (5.7)

Any AE leading to dose interruption

Any AE leading to dose reduction

Any AE possibly related to dapagliflozin

AEs of special interest (on- and off- treatment)
Definite or probable diabetic ketoacidosis 0 2 (<0.1)
Major hypoglycaemic event 14 (0.7) 28 (1.3)
Volume depletion 127 (5.9) 90 (4.2)
Fracture 85 (4.0) 69 (3.2)
Renal-related AE 155 (7.2) 188 (8.7)
Amputation 35(1.6) 39 (1.8)

AE - adverse event; SAE - serious AE; N - number

SAEs

For the overall population, serious adverse events (SAEs) were lower in the dapagliflozin arm compared

with the placebo arm (see Table 12) for both the on-treatment (n=_ versus n=_
and on-and off-treatment analyses (n=633; 29.5% versus n=729; 33.9%)."! Higher rates of SAEs were

reported among patients with T2DM compared to those without T2DM.*

Most common AEs (=0.5% of patients in either treatment group) in DAPA-CKD
Table 18 of the CS' presents SAEs occurring in >0.5% of all patients in either the dapagliflozin or

placebo arms (on treatment analysis); this is reproduced in Table 13. The CS! states that the three most

commonly reported SAEs for both treatment groups were

Table 13: Summary of most common AEs, occurring in >0.5% of patients in either
treatment group: DAPA-CKD (reproduced from CS, Table 18)

Dapagliflozin Placebo
(N=2,149) (N=2,149)

AE category, n (%)*

Patients with any SAE
Acute kidney injury
Pneumonia

Cardiac failure

Acute myocardial infarction
End stage renal disease




AE category, n (%)*

Dapagliflozin
(N=2,149)

Placebo
(N=2,149)

Ischaemic stroke

Urinary tract infection
Chronic kidney disease
Cellulitis

Angina unstable

Renal impairment
Transient ischaemic attack
Cardiac failure congestive
Cerebrovascular accident
Myocardial infarction
Osteomyelitis

Prostate cancer
Hypoglycaemia

Sepsis

Atrial fibrillation

Death

Hyperkalaemia
Hyperglycaemia

SAE - serious adverse event

—
—

AEs of special interest

The CS' (Section B.2.10.2) presents pre-specified AEs of special interest: diabetic ketoacidosis (DKA),
fracture, renal events, major hypoglycaemia and volume depletion (see Table 14). No patient in the
dapagliflozin arm experienced DKA during both the on-treatment and on- and off-treatment periods.
Generally, dapagliflozin was associated with lower rates of major hypoglycaemic events, renal events

and amputation and higher rates of fracture and symptoms of volume depletion compared with placebo.!

Table 14: Rates of AEs of special interest (on-treatment and on- and off-treatment periods):

DAPA-CKD (adapted from CS, Tables 17 and 19)

Number (%) of patients

c 1. Dapagliflozin Placebo Dapagliflozin Placebo

AE of special interest (11\}=g2,149) (N=2,149) (1;\}:%’149) (N=2,149)
On-treatment period On- and off- treatment period

Amputation 35 (1.6) 39 (1.8)
Definite or probable DKA 0 2 (<0.1)
Fracture 85 (4.0 69 (3.2)
Renal-related AE 155 (7.2) 188 (8.7)
Major hypoglycaemic event 14 (0.7) 28 (1.3)
Volume depletion I e 127 (5.9) 90 (4.2)

AE- adverse event; DKA - diabetic ketoacidosis
Adverse drug reactions reported in the SmPC

AEs reported in the Summary of Product Characteristics (SmPC) of dapagliflozin in T1DM and T2DM
are mentioned in the CS' (Section B.2.10.3). The ERG notes that AEs reported in CS Table 20 are
similar to those reported in ‘Table 1. Adverse reactions in placebo-controlled clinical studies and

postmarketing experience’ presented in the draft SmPC.3
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4.3 Summary and critique of company’s indirect comparison

An ITC was conducted to estimate the comparative efficacy of dapagliflozin versus canagliflozin for
patients with CKD and comorbid T2DM. Although canagliflozin is not listed as a comparator for this
appraisal in the final NICE scope,!” CS Appendix D?® states that there may be a “potential increase in
use of canagliflozin in the future for patients with CKD and T2DM” and the results were used to inform
a scenario analysis in the company’s economic model (see Section 5.2). However, Section B.1.3.3 of

the CS' states that canagliflozin is not a relevant comparator for this appraisal.

4.3.1 Trials included in the indirect comparison

The DAPA-CKD and CREDENCE trials'® ? were used to inform the comparison of dapagliflozin plus
SoC and canagliflozin plus SoC. The baseline characteristics of the two studies are compared in Section
D.3.2.2 of CS Appendix D.?® DAPA-CKD enrolled a broader population than CREDENCE, which
included only patients with T2DM who were aged 30 years or older.

4.3.2  Summary of the indirect comparison

In the absence of head-to-head evidence comparing dapagliflozin and canagliflozin, an anchored MAIC
was conducted. Although the studies share a common comparator arm (SoC) allowing an anchored
comparison, simpler ITC methods were not considered appropriate due to differences between the trial

populations.

Methods for the MAIC

MAIC is a population adjustment method that makes use of the available individual patient data (IPD)
to adjust for between-trial imbalances in the distribution of observed covariates. Individuals in the IPD
population (DAPA-CKD') are weighted to balance the covariate distribution with that of the target
aggregate population (CREDENCE?), thereby allowing meaningful comparisons to be derived. In
order to make anchored comparisons, MAIC relies on the assumption of conditional constancy of
relative effects. This is a weaker assumption than that made for unanchored comparisons (which require
conditional constancy of absolute effects). Anchored MAICs require that all treatment effect modifiers
are known and accounted for in the adjustment model but balance of prognostic variables is not
necessary.*

Comparisons were conducted for eight outcomes: (1) CREDENCE primary; (2) CV death; (3) all-cause
mortality (ACM); (4) ESKD; (5) hHF; (6); doubling of serum creatinine; (7) CREDENCE renal
composite, and (8) CREDENCE exploratory renal.

Selection of baseline covariates

Twenty-one variables that were available in CREDENCE* were considered for inclusion in the

weighting model (see CS Appendix D,? Section D.3.2.4). Clinical advisors to the company considered
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that there were no additional treatment effect modifiers that were unreported by either trial (see
company’s clarification response,'® question B14b). A selection procedure was conducted using a Cox
PH model to select variables that exhibited conditional correlation with treatment effect. A total of
thirteen adjustment sets were determined. Five of these were generic to all outcomes: (i) Primary
(smoking status, history of hypertension, history of HF, history of MI, duration of diabetes, SBP, eGFR
categorical, baseline concomitant RAAS inhibitors); (ii) Clinical A (SBP, eGFR categorical, uACR,
baseline concomitant RAAS inhibitors); (iii) Clinical A/B (race, history of HF, SBP, eGFR categorical,
uACR, baseline concomitant RAAS inhibitors); (iv) Clinical unranked (race, history of HF, duration of
diabetes, BMI, SBP, eGFR categorical, UACR, baseline insulin, baseline RAASI inhibitors) and (v) all.
An additional 8 sets of covariates (one for each endpoint) were selected based on statistical significance

for the specific endpoint.

Estimation of weights

DAPA-CKD" enrolled a broader population than CREDENCE? and so this was trimmed prior to
weighting, resulting in reduced sample sizes of 1,442 and 1,444 patients in the SoC and dapagliflozin
plus SoC arms, respectively. The final sample size differed for each matching set and is detailed in

Tables 19 and 20 of CS Appendix D? for the SoC and dapagliflozin arms, respectively.

Following methods described in NICE Decision Support Unit (DSU) Technical Support Document
(TSD) 18, patients in DAPA-CKD!® were allocated a weight to ensure that baseline characteristics
match those of CREDENCE.* Baseline characteristics before and after matching are shown in Table
18 of CS Appendix D?® for the primary matching set. The effective sample size (ESS) was 714 patients
(33%) and 738.3 patients (34%) for the SoC and dapagliflozin arms.

Results of the MAIC

HRs and 95% Cls for dapagliflozin versus canagliflozin are provided in Table 15 for the naive

unadjusted comparisons and the company’s MAIC wusing the primary analysis set.

Table 15: Results of MAIC, HR (95% CI) (adapted from CS Appendix D, Figures 4 and 5)
Outcome Analysis set
Unweighted Primary

5
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CREDENCE Primary

CV death

ACM

ESKD

hHF

Doubling of serum creatinine
CREDENCE renal composite

CREDENCE exploratory renal
CV - cardiovascular; ACM - all-cause mortality; ESKD - end-stage kidney disease; hHF - hospitalisation for heart failure

4.3.3  Summary of the indirect comparison

The ERG considers that the procedure used by the company to select covariates was overly complex.
Potential treatment effect modifiers that did not exhibit correlation with treatment effect in DAPA-
CKD!" were not included on the basis that this “would not un-bias the observed treatment effect and
would increase its variance” (CS Appendix D,*® Section D.3.2.4). The ERG does not agree with this
justification since the increase in variance is likely to be appropriate if there are additional treatment

effect modifiers that are not balanced between trials.

4.4 Additional work on clinical effectiveness undertaken by the ERG

No additional work on clinical effectiveness was undertaken by the ERG.

4.5 Discussion and conclusions for clinical effectiveness

DAPA-CKD'" was an event-driven, multicentre, international double-blind RCT. The ERG considers
that DAPA-CKD is a trial with a low risk of bias, that provides direct head-to head clinical effectiveness
evidence in line with the final NICE scope.!” Of the overall population of 4,304 participants, only
_ of these were recruited from the UK.'® Eligible patients were adults patients with CKD
with or without comorbid T2DM with an eGFR of >25 to <75ml/min/1.73m? and uACR of
>22.6mg/mmol (200mg/g) to <565mg/mmol (5,000mg/g). Randomisation was capped to ensure that no
more than 10% of patients started the trial with an eGFR range corresponding to CKD stage 2.

A statistically significant benefit for dapagliflozin was demonstrated for the primary endpoint of the
trial (a composite outcome of sustained decline in eGFR >50%, ESKD or death from renal or CV
causes), most individual components of the primary composite endpoint (where assessed) and

secondary outcomes in the overall population and relevant subgroups.
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_ Safety data were from DAPA-CKD and were generally similar between
treatment groups.' The ERG notes that the reported AEs from DAPA-CKD were generally consistent

with available safety data for dapagliflozin in other indications.

Overall, the ERG considers that DAPA-CKD provides robust direct head-to-head evidence of the
clinical effectiveness and safety of dapagliflozin versus placebo, in addition to SoC in patients with
CKD with T2DM or without diabetes. The ERG’s advisors suggested that the DAPA-CKD trial reflects
many of the types of patients who might be treated with dapagliflozin in clinical practice; however,
several groups of patients were excluded due to the trial eligibility criteria, including patients with urine
albumin excretion <22.6mg/mmol, those with prior organ transplant, and those with TIDM. Also,
whilst almost all patients in the trial were receiving ACE inhibitor or ARB therapy, many patients with

CKD do not receive these therapies in clinical practice.
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5 COST EFFECTIVENESS

This chapter provides a summary and critique of the company’s economic analyses of dapagliflozin for
the treatment of CKD, together with additional exploratory analyses undertaken by the ERG. Section
5.1 summarises the company’s SLR of existing economic analyses of treatments for CKD. Section 5.2
describes the methods and results of the company’s de novo economic model. Section 5.3 presents the
ERG’s critical appraisal of the company’s model. Section 5.4 presents the methods and results of
additional exploratory analyses undertaken by the ERG. Section 5.5 presents a discussion of the

available economic evidence for dapagliflozin.

5.1 Company’s review of existing economic evaluations

5.1.1 Summary of the company’s search strategy and review methods

The company’s SLRs of economic evaluations; HRQoL studies and cost and resource use studies are
reported in CS Appendices G, H and 1,?® respectively. These reviews were all based on the same set of
searches, which were run in October 2020. These are reported in CS Appendix G. The searches covered:
MEDLINE and Embase (separately, using appropriate index terms in each); CRD databases (the
archives of the HTA database and NHS EED); relevant conference proceedings, registries and
international HTA websites. Filters to identify the eligible study types for inclusion in each review were
applied; these were based on those of the Scottish Intercollegiate Guidelines Network (SIGN). The

searches are reported in full and the ERG is satisfied that they were well designed and executed.

The company’s SLR of existing economic analyses adopted a broad scope, which included any
intervention for the treatment of CKD stages 2 to 4, or treatments for a complication of CKD (e.g.
hyperphosphatemia) modelled in a CKD patient population.’ ** Sifting was undertaken using a two-
stage process, starting with sifting of titles and abstracts, followed by scrutiny of the full-texts of
potentially relevant studies. Sifting was undertaken by two reviewers, with disagreements resolved by
discussion or involvement of a third reviewer where necessary. Data extraction was undertaken by one
reviewer and checked by a second reviewer. Included studies were critically appraised using the

Drummond et al. checklist.®

5.1.2 Summary of company’s review findings

The company’s review identified a total of 17 publications describing 16 unique economic analyses
which met the inclusion criteria for the review; these are summarised in CS Appendix G.? Nine of the
included studies were identified from the electronic database searches; the other seven studies were
identified from searching conference proceedings and HTA websites. The identified studies include
several economic evaluations of treatments for CKD, as well as others which relate to treatments for

other diseases and comorbid conditions which involve progression of kidney disease and ESKD. Further
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details regarding the full set of included studies can be found in CS Appendix G (Section G.2.1). Of
particular note, the company’s review identified one existing economic analysis which assessed the
cost-effectiveness of dapagliflozin for CKD which formed the basis for the model presented in the CS!
(McEwan et al.*®). This study reports the methods and results of a model-based economic analysis of
dapagliflozin plus SoC versus SoC alone from the perspective of the NHS and PSS. The model adopted
a cohort-level state transition approach, with health states defined by CKD progression (CKD stages 1-
5, prior to RRT), with additional states for dialysis, kidney transplantation and death. The model abstract
was published prior to the release of the results of the DAPA-CKD trial"® trial and the model poster
presentation was subsequently updated using results from the trial.’” The authors report that the
incremental cost-effectiveness ratio (ICER) for dapagliflozin plus SoC versus SoC was estimated to be
£5,143 per quality-adjusted life year (QALY) gained. The other 15 studies included in the company’s
review are not directly relevant to this appraisal, but may provide some information regarding model

structure and/or parameter values.

5.2 Summary of the company’s submitted economic evaluation
This section describes the company’s original submitted model, as described in the CS.! Following the
clarification round, the company submitted an updated base case model. The revised model and its

results are summarised separately in Section 5.3.5.

5.2.1 Scope of the company’s economic analysis

As part of their submission to NICE,' the company submitted a de novo health economic model
programmed in Microsoft Excel using Visual Basic for Applications (VBA). The scope of the
company’s model is summarised in Table 16. The model assesses the cost-effectiveness of dapagliflozin
plus SoC versus SoC alone for patients with CKD in terms of the incremental cost per QALY gained.
Health outcomes and costs for each treatment group are assessed from the perspective of the NHS and

PSS over a lifetime horizon.

Table 16: Scope of company’s model

Population Patients with CKD

Time horizon Lifetime ( years)
Intervention Dapagliflozin plus SoC
Comparator SoC alone

Economic analysis approach | Cost-utility analysis

Outcome Incremental cost per QALY gained
Perspective NHS and PSS

Discount rate 3.5% for health outcomes and costs
Price year 2019/20

CKD - chronic kidney disease; SoC - standard of care; QALY - quality-adjusted life year; NHS - National Health Service; PSS
- Personal Social Services; RRT - renal replacement therapy
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Population

The target population is assumed to reflect the population of patients with CKD included in a bespoke
analysis of the CPRD'® conducted by the company, rather than the population of patients recruited into
the DAPA-CKD trial."” The risks of death, hHF and AKI are based on statistical models fitted to data
from DAPA-CKD which are then adjusted to reflect the characteristics of the CPRD population. At
baseline, patients are assumed to have an initial age of - years and - of the population is female.

Alongside the base case analysis, the CS' also reports on the cost-effectiveness of dapagliflozin in the
overall DAPA-CKD population and across nine subgroups of the CPRD and DAPA-CKD populations:

(i) CPRD subgroup with comorbid T2DM

(ii)) CPRD subgroup without comorbid T2DM

(iii) CPRD subgroup with uACR <200mg/g

(iv) CPRD subgroup with uACR >200mg/g

(v) DAPA-CKD subgroup with comorbid T2DM

(vi) DAPA-CKD subgroup without comorbid T2DM

(vii)) DAPA-CKD subgroup with comorbid CVD

(viii) DAPA-CKD subgroup without comorbid CVD

(ix) DAPA-CKD subgroup without comorbid T2DM and without comorbid CVD.

The patient characteristics applied in the company’s base case and subgroup analyses are described in

Section 5.2.4.

Comparator

The comparator included within the company’s model is SoC, which is assumed to include ramipril (an
ACE inhibitor), losartan and irbesartan (ARBs), atorvastatin (a statin) and aspirin (an antiplatelet). Only
a proportion of patients is assumed to receive each of these drugs in each model cycle, based on the
reported usage in the CPRD dataset.'> These proportions are applied uniformly across all model health

states and are assumed to remain constant over time.

The company’s scenario analyses include an economic comparison of dapagliflozin versus

canagliflozin for patients with CKD and comorbid T2DM,
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Intervention

The intervention assessed within the company’s economic analysis is dapagliflozin given alongside
SoC. Dapagliflozin is assumed to be given orally at a dose of 10mg once daily. The model does not
include a treatment discontinuation rule based on exposure or response to dapagliflozin, although
patients are assumed to discontinue treatment if they undergo kidney transplantation. The model also
assumes that a proportion of patients discontinue in each model cycle. The company’s clarification

response!'® (question BY) states that

I :1d. the draft SmPC for dapagliflozin®
N rollowing  discontinuation  of

dapagliflozin, patients are assumed to continue to receive SoC alone.

5.2.2 Company’s model structure and logic

The company’s model structure is shown in Figure 7. The model adopts a cohort-level state transition
approach with six health states defined according to CKD stage (1-5 [pre-RRT]), with additional states
for dialysis, kidney transplant and death.

Figure 7: Company’s model structure (reproduced from CS, Figure 22)

Transient Absorbing

Health States Events Health State

CKD 1

transplant

CKD4 (RRT)

CKD 5 (pre-RRT)

CKD 2 ?E‘RV ;;5
CKD 3a _
CKD 3b * Kidney

1

CKD - chronic kidney disease; RRT - renal replacement therapy; hHF - hospitalisation for heart failure; AKI - acute kidney
injury; AE - adverse event

The company’s model logic operates as follows. Patients enter the model according to the distribution
of CKD stage at baseline in the CPRD dataset.'® During each monthly model cycle, patients in the CKD
1-5 states can transition to any other CKD state, progress to dialysis, undergo a kidney transplant or die.
Patients who have previously undergone a kidney transplant or who are receiving dialysis cannot
transition back to the other CKD states. The model includes two sets of transition matrices for each

treatment group: the first matrix relates to the initial period between months 0 and 4, whilst the second
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matrix is applied to all subsequent model cycles after month 4. Separate matrices are applied in each
treatment group. The risk of death during each model cycle is assumed to be conditional on the patient’s
current CKD stage and treatment group, with higher mortality risks applied to more advanced CKD
states and to the dialysis state, and lower mortality risks applied to dapagliflozin-treated patients in all
states except for the transplant state. HRQoL is also assumed to be dependent on health state; lower
utility values are applied to the CKD stage 5, transplant and dialysis health states relative to the states
for CKD stages 1-4. The same utility values are applied to equivalent states in each treatment group.
The model includes the incidence of two transient events, hHF and AKI, which lead to QALY losses.
The risks of experiencing these events are assumed to be conditional on CKD stage and treatment group,
with lower risks applied in the dapagliflozin group. The model also includes AEs which are assumed to
lead to further QALY losses. Health utility is not adjusted for increasing age (although this was amended
in the updated model - see Section 5.3.5).

The relative effectiveness of dapagliflozin versus SoC is modelled via three separate mechanisms:
(1) Arm-specific transition matrices are applied to each treatment group;
(i1) A treatment-related log HR is applied to the per-cycle conditional probability of survival
in all health states except for the transplant state;
(i) A treatment-related log OR is applied to the risk of hHF and AKI in each health state except

for the transplant state.

In the intervention group, patients are assumed to discontinue dapagliflozin at a constant rate over time.
Relative treatment effects are assumed to remain constant whilst the patient is still receiving
dapagliflozin, but are immediately lost upon treatment discontinuation. Patients who have discontinued
dapagliflozin are assumed to revert to the risks of CKD progression, mortality, hHF and AKI for the
SoC group.

The model includes costs associated with: drug acquisition; health state resource use; dialysis;

transplantation; the treatment of transient events, and the management of AEs.

The model predicts that dapagliflozin generates more QALYs than SoC as a consequence of slower
disease progression and extended OS. Total costs are higher for the dapagliflozin group principally due
to the additional costs of drug acquisition and slightly higher lifetime costs associated with CKD

management compared with SoC.

5.2.3 Key model assumptions

The company’s model applies the following key assumptions:
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e SoC is assumed to include a mix of treatments including an ACE inhibitor, ARBs, a statin and
an antiplatelet

o Dapagliflozin is assumed to be used as an adjunct to SoC

e The disease is modelled according to 9 mutually exclusive and jointly exhaustive health states:
CKD stages 1, 2, 3a, 3b, 4 and 5 [pre-RRT]; dialysis, transplant and dead.

e More advanced CKD stage is assumed to be associated with higher mortality risk.

e HRQoL is dependent on the model health state. Utility values are assumed to be similar for
most CKD states; dialysis is assumed to be associated with comparably lower HRQoL.

e hHF and AKI lead to QALY losses and costs, but are not causally related to mortality.

e AEs result in HRQoL decrements and additional costs.

e Relative treatment effects are applied to (i) transitions between the model health states; (ii)
mortality risks within each health state and (iii) risks of hHF and AKI. Treatment effects on
mortality and transient events are applied to the dialysis state, but are not applied to the
transplant health state. These apply indefinitely whilst the patient is still receiving dapagliflozin
but are lost upon discontinuation.

e The risk of discontinuing dapagliflozin is assumed to be constant over time.

e The model includes the following cost components:

o Drugs (dapagliflozin in the intervention group, SoC [both groups] = ramipril [-],
losartan [-], irbesartan [-], atorvastatin [-] and aspirin [-]).

o Health state costs by CKD stage

o Transplant costs

o Dialysis costs

o Costs of managing transient events (hHF and AKI)

o Costs of managing AEs

e No costs are included for antidiabetic drugs, treatments for CKD complications (e.g. vitamin
D, erythropoietin stimulating agents and phosphate binders), prescribing, routine outpatient
appointments or primary care Vvisits.

e Dapagliflozin is assumed to require no additional tests or follow-up appointments.
5.2.4  Evidence used to inform the model parameters

Table 17 summarises the evidence sources used to inform the parameter values used in the company’s

base case model. These are discussed in detail in the subsequent sections.
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Table 17: Evidence sources used to inform the company’s model parameters
Model parameter / group Source
Patient characteristics CPRD dataset'”
Transition probabilities, CKD stages 1- | DAPA-CKD"
5, months 0-4
Transition probabilities, CKD stages 1- | DAPA-CKD"
5, month 5 plus
Transition probabilities, transplant and | Sugrue et al.*®

dialysis

Mortality risk for individual CKD
stages 1-5 (risk conditional on each
stage)

Multivariable Gompertz model fitted to data from DAPA-
CKD'" adjusted to CPRD population characteristics'?

Mortality risk, transplant and dialysis
states

Sugrue et al.®

Probability of hHF (conditional on
CKD stage)

GEE model fitted to data from DAPA-CKD," adjusted to
CPRD population characteristics '

Probability of AKI (conditional on
CKD stage)

GEE model fitted to data from DAPA-CKD," adjusted to
CPRD population characteristics'®

Discontinuation probability

DAPA-CKD"

AE frequency

DAPA-CKD" and DECLARE-TIMI 58

Health utility by CKD stage

Linear mixed model fitted to data from DAPA-CKD"

Health utility — dialysis Lee et al.®
Health utility - transplant Lee et al.®
Disutility - hHF DAPA-CKD"
Disutility — AKI DAPA-CKD"

Disutility - AEs

DAPA-CKD,!" DAPA-HF,?° and Currie et al.*°

Drug acquisition costs

Unit costs from eMIT*! and MIMS.?? Percentages of
patients receiving individual drugs from CPRD"’

CKD1-5 health state costs

Kent et al.!

Transplant cost

NHS Reference Costs 2018/19%

Dialysis cost

NICE NG107%

hHF cost NHS Reference Costs 2018/19%
AKI cost NHS Reference Costs 2018/19%
AE costs PSSRU,* Hammer et al.,* NHS Reference Costs,*?

Dhatariva ef al.*® and Alva et al.*’

CKD - chronic kidney disease; CPRD - Clinical Practice Research Datalink; LOCF - last observation carried forward; hHF
- hospitalisation for heart failure; AKI - acute kidney injury; AE - adverse event;, GEE - generalised estimation equations;
NICE - National Institute for Health and Care Excellence; NG - NICE Guideline; PSSRU - Personal Social Services Research
Unit

Patient characteristics

The CS! highlights that the clinical experts consulted by the company identified discrepancies between
the characteristics of patients recruited into DAPA-CKD' and patients who would be seen in UK
clinical practice. In particular, the experts highlighted differences in terms of race (with fewer
Black/African American _), younger age and better controlled
blood pressure in patients recruited to DAPA-CKD compared with the CKD population in the UK. In
order to improve the generalisability of the economic analysis to the UK setting, the baseline

characteristics of the modelled patient population were assumed to reflect the population of patients
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included in a bespoke dataset obtained from the CPRD.!® The economic model includes the adjustment

of predicted event risks (mortality, hHF and AKI) derived from DAPA-CKD to this CPRD population.

The company’s base
case economic analysis reflects the overall CPRD population. The CS' presents additional scenario
analyses for the overall DAPA-CKD population and for subgroups of the CPRD and DAPA-CKD
populations, defined according to the presence/absence of one or more comorbidities or uACR level.

The population values applied in the base case and subgroup analyses are summarised in Table 18.

6
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Table 18:

Baseline characteristics for base case analysis (CPRD population) and subgroup analyses (CPRD and DAPA-CKD)

Characteristic CPRD overall CKD population and subgroups DAPA-CKD overall CKD population and subgroups

Overall Comorbid | Without | uACR uACR Overall Comorbid | Without | Comorbid | Without | Without

population | T2DM comorbid | <200mg/g | >200mg/g | population | T2DM comorbid | CVD comorbid | comorbid

(base case) T2DM T2DM CVD T2DM or CVD
Age (years) ':- - ':- 61.841 64.436 56.447 66.350 59.263 53.766
Female 0.331 0.332 0.329 0.292 0.354 0.352
BMI (kg/m2) ':- - ':- 29.518 30.296 27.904 30.708 28.837 27.469
Race: White 0.532 0.530 0.536 0.670 0.453 0.480
Race: Black or | | | | | 0.044 0.047 0.039 0.052 0.040 0.040
African American
Race: Other . . . . . 0.083 0.102 0.043 0.072 0.089 0.044
Smoker 0.136 0.136 0.135 0.130 0.139 0.137
CKD 1 | | | | | 0.000 0.000 0.000 0.000 0.000 0.000
CKD 2 . . . . . 0.105 0.120 0.076 0.115 0.100 0.081
CKD 3a 0.309 0316 0.293 0.300 0.313 0.302
CKD 3b 0.441 0.426 0.471 0.442 0.440 0.458
CKD 4 0.145 0.138 0.160 0.143 0.146 0.159
CKD 5 (pre-RRT) 0.000 0.000 0.000 0.000 0.000 0.000
Dialysis 0.000 0.000 0.000 0.000 0.000 0.000
Transplant 0.000 0.000 0.000 0.000 0.000 0.000
uACR: 30-300 mg/g 0.103 0.106 0.097 0.107 0.101 0.094
uACR: >=300 mg/g 0.897 0.894 0.903 0.893 0.899 0.906
T2DM 0.675 1.000 0.000 0.793 0.608 0.000
Glomerulonephritis 0.161 0.033 0.428 0.060 0.220 0.490
ACE inhibitor 0.274 0.269 0.285 0.333 0.240 0.277
ARB 0.556 0.554 0.558 0.513 0.580 0.564
MRA 0.045 0.050 0.036 0.078 0.026 0.023
Diuretic 0.371 0.426 0.255 0.482 0.307 0.209
Potassium (mmol/L) 4.647 4.674 4.591 4.651 4.645 4.581
SBP (mmHg) 137.083 139.227 | 132.625 139.160 | 135.894 131.331
Haemoglobin (g/dL) 12.825 12.594 13.307 12.921 12.770 13.220
Prior HF 0.109 0.124 0.077 0.299 0.000 0.000
Prior MI 0.091 0.110 0.051 0.250 0.000 0.000
Prior stroke 0.069 0.079 0.049 0.190 0.000 0.000

CPRD - Clinical Practice Research Datalink; CKD - chronic kidney disease; T2DM - type 2 diabetes mellitus; CVD — cardiovascular disease; uACR - urine albumin-to-creatinine ratio; BMI -
body mass index; ACE - angiotensin-converting enzyme,; ARB - angiotensin Il receptor blocker; MRA - mineralocorticoid receptor antagonist; SBP - systolic blood pressure; HF - heart failure;

MI - myocardial infarction
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Health state transition probabilities (excluding mortality)

Transition probabilities are based on a monthly cycle length. The probabilities of transitioning between
the alive health states in the dapagliflozin and SoC groups of the model are shown in Table 19 and
Table 20, respectively. These probabilities were derived from two sources: (i) transitions from CKD1-
5 (pre-RRT) to any other state were estimated using IPD from DAPA-CKD;' (i) transitions between
the transplant and dialysis states were obtained from a review of published economic models of kidney

disease reported by Sugrue et al.*®

Transitions from CKDI to CKD5 (pre-RRT) to any other health state

The transition probabilities were estimated using patient-level count data from DAPA-CKD." The
model applies treatment-dependent transition probabilities over two time periods: the initial period
relates to each cycle in Months 0 to 4, whilst the subsequent period relates to each cycle from Month 5
onwards. The observed data were sub-divided into monthly observation intervals, with last observation
carried forward (LOCF) applied to intervals in which no change in state was observed. Non-informative
priors of 1.0 were applied to each transition. Transition probabilities were estimated using WinBUGS
based on three chains of 10,000 iterations and the results were checked for convergence. Further details
regarding the data structure and the WinBUGS code are provided in the company’s clarification
response!® (question B2). The CS! justifies the use of treatment-dependent transition matrices through
reference to the statistically significant difference in sustained decline in eGFR of >50% in DAPA-
CKD." In addition, the CS states that separate matrices were applied in the initial and subsequent
periods to represent the initial eGFR drop followed by a nominal increase in eGFR associated with
dapagliflozin initiation observed in the trial (see CS,' Figure 11). The CS does not explain why it was

necessary to use this piecewise approach for the SoC group.

Unlike most of the other model parameters relating to clinical event risks, the transition probabilities
are not adjusted to account for differences in baseline characteristics between the DAPA-CKD and

CPRD populations,'> ' either within the base case or subgroup analyses.

Transitions between dialysis and transplant health states

Transition probabilities between the dialysis and transplant health states were taken from Sugrue ez al.*®
as there were insufficient events observed in DAPA-CKD" to reliably derive these probabilities. The
company’s clarification response'® (question B10) states that 2 patients on dapagliflozin and 4 patients
on placebo moved from dialysis to transplant. The same transition probabilities are applied in each
treatment group in both the initial and subsequent periods. The model assumes that once patients

undergo a kidney transplant or dialysis, they cannot regress back to the other CKD health states.
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Table 19:

Monthly transition probabilities, dapagliflozin

Dapagliflozin, initial period (months 0-4)

From\To CKDI1 | CKD2 | CKD3a | CKD3b | CKD4 | CKD5 Dialysis | Transplant
(pre-RRT)

CKD1 0.586 | 0.219 0.049 0.049 | 0.024 0.024 0.024 0.025
CKD2 0.018 | 0.709 0.246 0.019 | 0.003 0.003 0.001 0.001
CKD3a 0.001 | 0.079 0.749 0.162 | 0.008 0.000 0.000 0.000
CKD3b 0.001 | 0.005 0.079 0.812 | 0.102 0.001 0.000 0.000
CKD4 0.001 | 0.003 0.006 0.143 | 0.843 0.004 0.001 0.001
CKDS5 (pre-RRT) | 0.063 | 0.125 0.062 0.124 | 0.375 0.125 0.063 0.062
Dialysis 0.000 | 0.000 0.000 0.000 | 0.000 0.000 0.995 0.005
Transplant 0.000 | 0.000 0.000 0.000 | 0.000 0.000 0.007 0.993
Dapagliflozin, subsequent period (months 5 onwards)

From\To CKDI1 | CKD2 | CKD3a | CKD3b | CKD4 | CKD5 Dialysis | Transplant

(pre-RRT)

CKD1 0.891 | 0.070 0.009 0.015 | 0.006 0.003 0.003 0.003
CKD2 0.005 | 0.909 0.078 0.006 | 0.002 0.000 0.000 0.000
CKD3a 0.001 | 0.025 0.913 0.059 | 0.002 0.000 0.000 0.000
CKD3b 0.000 | 0.001 0.025 0.938 | 0.035 0.000 0.000 0.000
CKD4 0.000 | 0.000 0.001 0.035 | 0.952 0.010 0.001 0.000
CKDS5 (pre-RRT) | 0.001 | 0.002 0.002 0.001 | 0.027 0.920 0.045 0.002
Dialysis 0.000 | 0.000 0.000 0.000 | 0.000 0.000 0.995 0.005
Transplant 0.000 | 0.000 0.000 0.000 | 0.000 0.000 0.007 0.993

Probabilities rescaled to ensure that the sum of each row is equal to 1
CKD - chronic kidney disease; RRT - renal replacement therapy

Table 20:

Monthly transition probabilities, SoC

.0. Non-permitted transitions shown with grey shading

SoC, initial period (months 0-4)

From\To CKDI1 | CKD2 | CKD3a | CKD3b | CKD4 | CKD5 Dialysis | Transplant
(pre-RRT)

CKDI 0.375| 0.313 0.156 0.031 | 0.031 0.031 0.031 0.031
CKD2 0.009 | 0.770 0.195 0.016 | 0.004 0.002 0.002 0.001
CKD3a 0.002 | 0.070 0.774 0.149 | 0.004 0.000 0.000 0.000
CKD3b 0.002 | 0.004 0.084 0.826 | 0.082 0.001 0.001 0.000
CKD4 0.001 | 0.002 0.005 0.127 | 0.856 0.007 0.001 0.001
CKDS5 (pre-RRT) | 0.043 | 0.174 0.043 0.044 | 0.175 0.348 0.130 0.043
Dialysis 0.000 | 0.000 0.000 0.000 | 0.000 0.000 0.995 0.005
Transplant 0.000 | 0.000 0.000 0.000 | 0.000 0.000 0.007 0.993
SoC, subsequent period (months 5 onwards)

From\To CKDI1 | CKD2 | CKD3a | CKD3b | CKD4 | CKD5 Dialysis | Transplant

(pre-RRT)

CKD1 0.884 | 0.075 0.015 0.011 | 0.004 0.004 0.004 0.004
CKD2 0.004 | 0915 0.072 0.008 | 0.002 0.000 0.000 0.000
CKD3a 0.000 | 0.023 0.910 0.064 | 0.003 0.000 0.000 0.000
CKD3b 0.000 | 0.001 0.026 0.931 | 0.041 0.000 0.001 0.000
CKD4 0.000 | 0.001 0.001 0.028 | 0.954 0.014 0.002 0.000
CKDS5 (pre-RRT) | 0.001 | 0.001 0.001 0.002 | 0.038 0.910 0.044 0.003
Dialysis 0.000 | 0.000 0.000 0.000 | 0.000 0.000 0.995 0.005
Transplant 0.000 | 0.000 0.000 0.000 | 0.000 0.000 0.007 0.993

Probabilities rescaled to ensure that the sum of each row is equal to 1.0. Non-permitted transitions shown with grey shading
CKD - chronic kidney disease; RRT - renal replacement therapy, SoC — standard of care

65




Overall survival

The company’s model assumes that mortality risk in each cycle is dependent on treatment group and
current CKD stage. Mortality risks for states CKD1 to CKD5 (pre-RRT) were based on parametric
survival models fitted to data from DAPA-CKD' which were subsequently adjusted to reflect the
characteristics of patients in the CPRD dataset.'> Mortality risks for the dialysis and transplant states

were based on external data (Sugrue et al.*®).

Overall survival - states CKD1-5 (pre-RRT)

The company’s survival analysis for CKD states 1-5 involved four main steps: (i) a set of covariables
was selected for inclusion in the parametric models; (ii) parametric survival models were fitted to the
OS data from DAPA-CKD, including covariables;'? (iii) the goodness-of-fit of candidate parametric
survival distributions was assessed and (iv) the selected survival distribution was adjusted to reflect the

population values from the CPRD dataset. '

An initial set of covariables was identified based on pre-specified subgroups in DAPA-CKD.'® These
covariables were then tested in univariate analyses to identify those which were likely to be predictive
of mortality in the DAPA-CKD trial population. The company then undertook multivariable analysis to
determine which covariables were still influential after multivariable adjustment, their effect size, and
the clinical face validity of the direction of the effect on the outcome (further details on these judgements
are provided in the company’s clarification response,'® question B12). Covariables which did not
improve model fit were removed using backwards stepwise elimination based on the Akaike

Information Criterion (AIC) and p-values.

The company then fitted seven standard parametric survival models to the available OS data from
DAPA-CKD." These included: the exponential; Weibull; Gompertz; log-normal; log-logistic; gamma
and generalised gamma distributions. The models were jointly fitted to the data for both trial arms,
including a covariate for treatment group which provides an estimate of treatment effect (an HR for PH
models or an acceleration factor [AF] for acceleration failure time [AFT] models) in addition to the

covariables selected from step (i).

The company then assessed the statistical goodness-of-fit of the multivariable models using the AIC
and the Bayesian Information Criterion (BIC). The long-term plausibility of the extrapolated models
was assessed by comparison against published life expectancy tables for patients with CKD reported
from a large population-based registry in Canada.*® Additionally, a clinical expert elicitation exercise
was carried out in collaboration with six clinical experts (see clarification response,'® questions B4 and

B12).
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The final multivariable survival models included the survival model parameters (e.g. scale and shape),
the treatment effect indicating covariate and covariables for age, sex, race, BMI, eGFR category,
haemoglobin, glomerulonephritis, SBP, potassium, and history of HF, MI and stroke. Goodness-of-fit
statistics for the candidate models are shown in Table 21. Comparisons of the observed Kaplan-Meier
plots for OS and the fitted multivariable models (excluding the additional impact of transitions between
health states) were not provided in the CS' or the company’s clarification response.'® The company’s
survival analysis indicated that log-logistic model provided the best fit according to the AIC, whilst the
exponential model provided the best fit according to the BIC. However, the CS' states that with the
exception of the gamma distribution which had noticeably higher AIC and BIC values, goodness-of-fit
was comparable between the models. The company selected the Gompertz model for the base case
analysis on the grounds of long-term plausibility through reference to the Canadian registry analysis*®

and the clinical expert elicitation exercise.'®

Table 21: Goodness-of-fit statistics, OS, DAPA-CKD overall population

Model AIC BIC

Exponential 5061.10 5236.01
Weibull 5057.33 5241.96
Gompertz 5061.78 5246.42
Log-normal 5066.77 5251.40
Log-logistic 5056.32 5240.96
Gamma 5495.05 5679.69
Generalised gamma 5144.07 5338.42

Best fitting model shown in bold
AIC - Akaike Information Criterion; BIC - Bayesian Information Criterion

The company then adjusted the Gompertz survival model to reflect the mortality risk in the CPRD
population by multiplying each covariable by its respective population value in the CPRD dataset. '’
Predicted survival for each individual CKD state was then estimated by applying a value of 1.0 to the
relevant eGFR category for that health state, whilst holding all other population values at their mean for
the overall population. These two steps are used to estimate the log HR for each CKD-specific OS
model in each treatment group. The fitted survival model coefficients and the population values from

the CPRD dataset are shown in Table 22.

Table 22: Survival model parameters and CPRD population values
Characteristic Gompertz survival CPRD population value
model coefficient
[SE]
Shape 0.00026 [0.00] N/a
Rate 0.00069 [0.00] N/a
Dapagliflozin -0.36597 [0.13] N/a
Age (years) 0.03436 [0.01]
Female -0.36049 [0.14]
BMI (kg/m2) -0.02235[0.01]
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Characteristic Gompertz survival CPRD population value
model coefficient
[SE]
Race: White 0.81962 [0.20]
Race: Black or African American 0.63375 [0.34]
Race: Other 0.84351 [0.25]
Smoker Not included -
eGFR <15 ml/min/1.73 m? [CKD3] 1.47894 [0.37] | Value of 1.0 applied to
eGFR 15-30 ml/min/1.73 m? [CKD4] 0.53771 [0.30] | relevant CKD state in model
¢GFR 30-60 ml/min/1.73 m? [CKD3] 0.28160 [0.28]
Dialysis Not included r
Transplant Not included r
uACR: 30-300 mg/g Not included
uACR: >=300 mg/g Not included
Type 2 diabetes Not included
Glomerulonephritis -0.45994 [0.29] |
ACE inhibitor Not included
ARB Not included
MRA Not included
Diuretic Not included
Potassium (mmol/L) -0.16838 [0.11] B i
Systolic blood pressure (mmHg) -0.00930 [0.00]
Haemoglobin (g/dL) -0.22982 [0.04]
Prior HF 0.81752[0.16]
Prior MI 0.37557 [0.17] B
Prior Stroke 0.47429 [0.20] |

CPRD - Clinical Practice Research Datalink; eGFR - estimated glomerular filtration rate; BMI - body mass index; uACR -
urine albumin-to-creatinine ratio; ACE - angiotensin-converting enzyme; ARB - angiotensin Il receptor blocker; MRA -
mineralocorticoid receptor antagonist; HF - heart failure; MI - myocardial infarction; SE - standard error

Overall survival — dialysis and transplant states

The company’s approach to modelling mortality risk in patients who are receiving dialysis or who have
undergone kidney transplant is not described in the CS.! The model assumes that the hazard of death is
constant; hence, survival for these patients follows an exponential distribution. Annotations contained
in the VBA code in the company’s model indicated that annual probabilities of death for these states
were obtained from Sugrue et al,*® which were then converted to monthly probabilities. These risks are
not adjusted to the CPRD population'> and are assumed to be the same across all subgroups. The model
assumes a relative treatment effect on the risk of death in the dialysis state, which involves applying the
treatment effect covariate (the HR for dapagliflozin) from the DAPA-CKD multivariable survival

analysis to the exponential model for dialysis from Sugrue et al.*®
The adjusted survival models by health state for dapagliflozin and SoC are shown in Figure 8 and Figure

9, respectively. The modelled OS estimates for dapagliflozin and SoC, including the impact of

transitions between health states, are shown in Figure 10.
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Figure 8: Modelled survival by model health state, adjusted to CPRD population,
dapagliflozin group

CKD - chronic kidney disease; RRT - renal replacement therapy

Figure 9: Modelled survival by model health state, adjusted to CPRD population, SoC
group




CKD - chronic kidney disease; RRT - renal replacement therapy
Figure 10: Modelled OS from company’s economic model, including CPRD adjustment and
impact of transitions between health states over time

OS - overall survival; SoC - standard of care

Monthly probabilities of hHF and AKI

The company’s economic model includes two transient events, hHF and AKI, which are assumed to
lead to QALY losses and additional costs. As with OS, the company’s model assumes that the risk of
these events is conditional on treatment group and current CKD stage. The company estimated the risks
of these events using data from DAPA-CKD" and subsequently adjusted these to the CPRD

population.'

The company fitted separate generalised estimating equations (GEE) models to IPD on hHF and AKI
from DAPA-CKD" using a multivariable approach with covariables identified based on pre-specified
subgroups in DAPA-CKD." For each of the AKI and hHF models, covariables were tested in univariate
analyses to identify those factors which were likely to be predictive of these events in the DAPA-CKD
trial population. Multivariable analysis was then used to determine which covariables were still
influential after multivariable adjustment, their effect size, and the face validity of the direction of the
effect on the event risk. Covariables which did not improve model fit were removed from the model

using backwards stepwise elimination based on the Quasi-Information Criterion (QIC) and p-values.
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The final model for hHF included an intercept term as well as covariables for treatment group, age,
T2DM, BM]I, race, smoking status, eGFR category, uACR, potassium, haemoglobin and history of HF.
The final model for AKI included an intercept term as well as covariables for treatment group, race,
eGFR category, glomerulonephritis, potassium, haemoglobin, history of HF and history of MI. The
GEE model coefficients and the CPRD population values are summarised in Table 23. The adjusted
model estimates the log odds of hHF/AKI by summing the product of model coefficients and the CPRD
population values plus the intercept term, which is then converted to a probability. The resulting

adjusted monthly probabilities by CKD stage and treatment group are summarised in Table 24.

Table 23: Summary of company’s multivariable survival, hHF and AKI risk models and
CPRD population values
Characteristic hHF GEE AKI GEE CPRD population
model model value
Intercept -11.41542 -6.81785 N/a
Dapagliflozin -0.64716 -0.30783 N/a
Age (years) 0.04654 | Not included l
Female Not included | Not included
BMI (kg/m2) 0.05873 | Not included ] |
Race: White 0.65848 0.54789
Race: Black or African American 0.41411 0.55403
Race: Other -0.35959 0.32357
Smoker 0.48239 | Not included
eGFR <15 ml/min/1.73 m? [CKD5] 0.87720 2.12615 | Value of 1.0 applied to
eGFR 15-30 ml/min/1.73 m? [CKD4] 0.85811 0.61858 | relevant CKD state in
¢GFR 30-60 ml/min/1.73 m?* [CKD3] 0.33567 0.01084 model
Dialysis Not included | Not included
Transplant Not included | Not included
UACR: 30-300 mg/g 1.32207 | Not included
UACR: >=300 mg/g 1.63788 | Not included
T2DM 0.81195 | Not included
Glomerulonephritis Not included -0.59022
ACE inhibitor Not included | Not included
ARB Not included | Not included
MRA Not included | Not included
Diuretic Not included | Not included
Potassium (mmol/L) -0.43026 0.25111
SBP (mmHg) Not included | Not included
Haemoglobin (g/dL) -0.15531 -0.14558
Prior HF 1.75096 0.76177
Prior MI Not included 0.32089
Prior stroke Not included | Not included

CPRD - Clinical Practice Research Datalink; T2DM - type 2 diabetes mellitus; uACR - urine albumin-to-creatinine ratio;
BMI - body mass index; ACE - angiotensin-converting enzyme;, ARB - angiotensin Il receptor blocker;, MRA -
mineralocorticoid receptor antagonist; SBP - systolic blood pressure; HF - heart failure; MI - myocardial infarction
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Table 24: Estimated monthly risks of hHF and AKI for dapagliflozin and SoC from GEE
models, adjusted to CPRD population

Option CKD1 | CKD2 | CKD3a | CKD3b | CKD4 | CKD5 | Dialysis | Transplant
(pre-
RRT)
hHF — monthly probability
Dapagliflozin | 0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0002 | 0.0002 | 0.0002 0.0004
SoC 0.0002 | 0.0002 | 0.0002 | 0.0002 | 0.0004 | 0.0004 | 0.0004 0.0004
AKI — monthly probability
Dapagliflozin | 0.0007 | 0.0007 | 0.0007 | 0.0007 | 0.0012 | 0.0055| 0.0055 0.0075
SoC 0.0009 | 0.0009 | 0.0009 | 0.0009 | 0.0017 | 0.0075| 0.0075 0.0075

CKD - chronic kidney disease; SoC - standard of care; hHF - hospitalisation for heart failure; AKI - acute kidney injury; RRT
- renal replacement therapy; GEE - generalised estimating equations

AE frequency

The model assumes that AEs result in QALY losses and additional costs. The frequency of AEs relating
to volume depletion, major hypoglycaemic events, bone fractures, DKA and amputation were based on
a post hoc analysis of data from DAPA-CKD'" which took patient exposure into account. Whilst
dapagliflozin is known to be associated with increases in genital infection and urinary tract infections
(UTIs), these AEs were not routinely collected in DAPA-CKD; hence, the frequencies of these AEs
were instead taken from DECLARE-TIMI 58*! for the proportion of patients with comorbid T2DM at

baseline. The AE frequencies applied in each monthly model cycle are shown in Table 25.

Table 25: Monthly AE frequencies

AE Dapagliflozin SoC Source
Volume depletion DAPA-CKD"
Major hypoglycaemic events
Bone fractures

DKA

Amputation

Genital infections

UTI

AE - adverse event; SoC - standard of care; DKA - diabetic ketoacidosis; UTI - urinary tract infection

DECLARE-TIMI 582!

Health-related quality of life

The company’s model includes utility values associated with each health state and disutilities associated
with transient events and AEs. These values were estimated from analyses of IPD from DAPA-CKD"
or were taken from published literature.?® 3% 4 The utility and disutility values used in the company’s

model are summarised in Table 26.

Utility values obtained from DAPA-CKD (CKDI to CKD5 (pre-RRT), hHF, AKI and selected AEs)
Health utility values for states CKD1-5 (pre-RRT) were based on data collected within DAPA-CKD."
DAPA-CKD included data collection using the EQ-5D-5L questionnaire at randomisation, day 120,
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day 240, day 360 and every 12 months thereafter, as well as at the study closure visit or at the premature
treatment discontinuation visit.! The company mapped the available EQ-5D-5L data to the 3L version
using the algorithm reported by Van Hout ez al.** The company fitted a mixed effects model to the data
to account for repeated measures and within-patient correlation with adjustments for age, sex, T2DM
status, CKD stage, uACR category, hospitalisation for HF, hyperkalaemia, AKI, volume depletion,
hypoglycaemia, fracture, amputation, genital infection and UTL' Further details of the mixed effect

model, including the estimated model coefficients, are available from Section B.3.4.1 of the CS.!

Other utility values sourced from the literature (dialysis, transplant and alternative AE estimates)
Utility values for the dialysis and transplant health states were obtained from a study which reported
EQ-5D estimates for 1,251 patients with kidney failure who had received renal transplants compared to
those receiving haemodialysis, peritoneal dialysis or were waiting to start dialysis (Lee et al.’®). The
utility value for the dialysis state was calculated as a weighted average of EQ-5D values for
haemodialysis (utility = 0.44, proportion = 0.76) and peritoneal dialysis (utility = 0.53, proportion =
0.24). The utility value for the transplant state was taken directly from the Lee et al. publication.

Whilst the company’s mixed effects model included all AEs included in the economic model, the CS!
highlights that the direction of effect was not clinically plausible for volume depletion and major
hypoglycaemic events, as the model suggests these AEs are associated with improved HRQoL. Instead,

disutility values for these events were taken from alternative sources (DAPA-HF? and Currie ef al.*°)

Table 26: HRQoL parameters included in the company’s model

Health state utility values
Health state Mean utilit
CKD 1

CKD 2

CKD 3a

CKD 3b

CKD 4

CKD 5 (pre-RRT)
Dialysis 0.46 | Lee et al®®
Transplant 0.71
Disutilities applied to transient events

hHF

AKI

Disutilities applied to AEs
Volume depletion 0.05 | DAPA-HF?°
Major hypoglycaemic events 0.01 | Currie et al.*
Fractures Bl | DAPA-CKDP
DKA 0.00 | Assumption
Amputation DAPA-CKD"
Genital infections

UTI

CKD - chronic kidney disease; RRT - renal replacement therapy, hHF - hospitalisation for heart failure; AKI - acute kidney
injury; AE - adverse event, diabetic ketoacidosis; UTI - urinary tract infection

Source
DAPA-CKD"

BN

DAPA-CKD"
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Resource use and costs

The model includes costs associated with: (i) drug acquisition; (ii) disease management (health state
costs for CKD1-5); (iii) dialysis (iv) transplantation; (v) the management of hHF and AKI, and (vi) the
management of AEs (see Table 27).

Table 27: Summary of costs applied in the company’s model
Cost parameter Dapagliflozin | SoC
(plus SoC)*

Drug acquisition cost per month £41.027 £1.27
Disease management - CKD1-3b (per month) £100.95 £100.95
Disease management — CKD4 (per month) £353.47 £353.47
Disease management — CKDS5 (per month) £1,239.35 £1,239.35
Disease management — dialysis (per month) £2,696.70 £2,696.70
Disease management — transplant (initial cost, once-only) £27,032.64 | £27,032.64
Disease management — transplant (maintenance cost, per month) £495.75 £495.75
Cost per hHF event £2,005.28 £2,005.28
Cost per AKI event £1,875.63 £1,875.63
AEs (per cycle)

SoC - standard of care; CKD - chronic kidney disease; hHF - hospitalisation for heart failure; AKI - acute kidney injury; AE
- adverse event

* Includes drug costs for SoC (cost of dapagliflozin excluding SoC is £39.75)
7 The company’s indirect comparison of dapagliflozin and canagliflozin assumes equivalent costs between the two options
CKD - chronic kidney disease; SoC - standard of care; hHF - hospitalisation for heart failure; AKI - acute kidney injury; AE
- adverse event

(i) Drug acquisition costs
The drug treatments included in the model, the proportion of patients assumed to be receiving each drug
and their estimated costs are summarised in Table 28. The model does not include any adjustments for

relative dose intensity (RDI) or drug wastage.

Table 28: Dosing and drug costs (annual and per monthly cycle) for treatments included in
the company’s model (adapted from CS, Tables 32 and 33)
Treatment Drug Dosage | % Drug costs | Drug costs | Drug costs
group schedule | treatment | (unit costs, | (weighted, | (weighted,
(daily) allocation | annual) annual) monthly)
Dapagliflozin* | Dapagliflozin | 10mg 100.00% £476.98 £476.98 £39.75
SoC Ramipril 10mg £4.30
Losartan 100mg £9.39
Irbesartan 300mg £34.54
Atorvastatin | 80mg £14.86
Aspirin 150mg £3.43
Total - - £66.52 £15.28 £1.27

* Excludes cost of SoC drug treatments

The list price for dapagliflozin is £36.59 per pack of 10mg tablets (28 tablets).?? In line with the draft
SmPC,* dapagliflozin is assumed to be given at a fixed dose of 10mg once daily. Discontinuation of

dapagliflozin is assumed at a constant rate, based on an estimated annual probability of - in DAPA-
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CKD,' or whilst patients are in the transplant health state. The model assumes that patients receiving

dapagliflozin will not require any additional tests or follow-up appointments.

SoC is assumed to include: ramipril (an ACE inhibitor), losartan or irbesartan (ARBs), atorvastatin (a
statin) and aspirin (an antiplatelet). The daily dosage for each drug is based on their respective SmPCs,
54 whilst the proportion of patients receiving each drug type is based on the CPRD dataset.'® Unit costs
for each drug were taken from the Commercial Medicines Unit (CMU) Electronic Market Information
Tool (eMIT).*! The same SoC drug costs are applied in both treatment groups and patients are assumed

to receive these treatments indefinitely.

Canagliflozin is included as a comparator in one of the company’s scenario analyses in people with
CKD and comorbid T2DM. Canagliflozin has a list price of £39.20 per pack of 100mg tablets (30
tablets).>> The maximum daily dose for canagliflozin is not reported in the CS;' the ERG believes that
in line with its SmPC, a fixed dose of 100mg once daily has been assumed in the model. The ERG notes

that the cost of canagliflozin is identical to that for dapagliflozin.

(ii) Disease management costs
Health care resource use related to the management of CKD includes costs associated with: (i) hospital
care for health states CKDI1-5 (pre-RRT); (ii) dialysis; (iii) kidney transplantation and (iv)

hospitalisation for the management of hHF and AKI. These costs are summarised in Table 29.

Table 29: Costs associated with CKD health states, dialysis, transplantation and transient
events
Health State/Event Annual cost | Monthly cost | Cost per
event

CKD1 £1,211.41 £100.95 -
CKD2 £1,211.41 £100.95 -
CKD3a £1,211.41 £100.95 -
CKD3b £1,211.41 £100.95 -
CKD4 £4,241.65 £353.47 -
CKDS5 (pre-RRT) £14,872.17 £1,239.35 -
Dialysis £32,360.41 £2,696.70 -
Transplant (initial cost) - - £27,032.64
Transplant (maintenance cost) £5,948.98 £495.75 -
hHF - - £2,005.28
AKI - - £1,875.63

CKD - chronic kidney disease; RRT - renal replacement therapy, hHF - hospitalisation for heart failure; AKI - acute kidney
injury

Monthly costs of disease management for CKD1-5 (pre-RRT) are based on annual costs reported by
Kent et al. 2015,'" which includes only hospital care (inpatient admissions, day cases or outpatient
attendances). Costs associated with dialysis are based on annual costs reported in NICE Guideline 107+
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and include costs associated with the dialysis procedure, transport to the dialysis centre and other costs,
such as access procedures, outpatient appointments and the management of complications. Costs were
uplifted to 2019/2020 prices using inflation indices published by the Personal Social Services Research
Unit (PSSRU).*

(iii) Costs associated with transplant surgery and management

Costs associated with kidney transplantation include: (i) the initial costs of the transplant procedure,
which are applied once-only to patients entering the transplant health state, and (ii) ongoing
maintenance costs, which are applied in all cycles to patients in the transplant state (see Table 29). The
former were obtained from NHS Reference Costs 2018/2019,* including codes related to kidney
transplant which includes the surgery, and pre and post-transplant examinations (currency codes
LAO1A, LAO2A, LAO3A, LAI2A, LA13A, LA11Z, LA14Z from Total Healthcare Resource Group
[HRGs] estimates). The latter were taken from a fact sheet published by NHS Blood and Transplant.>

(iv) Transient acute events management costs

The costs of hHF and AKI events were derived from a group of procedures related to HF (codes EBO3A
to EBO3E, non-elective long and short stays) and AKI (codes LAO7H to LAO7P, LEO1A and B and
LEO2A and B, from Total HRGs) from NHS Reference Costs 2018/2019.4* Each hHF and AKI event
is estimated to cost £2,005.28 and £1,875.63, respectively.

(iv) AE management costs

Costs related to the management of treatment-specific AEs are included in each model cycle (see Table
30). Monthly AE frequencies were based on data from DAPA-CKD'"’ and DECLARE-TIMI 58.2! Unit
costs were taken from NHS Reference Costs 2018/2019,* Curtis ef al.,** published literature**” and
assumptions. Monthly costs of managing AEs were estimated to be £14.47 for the dapagliflozin group
and £15.20 for the SoC group.

Table 30: Monthly frequencies, unit costs and total monthly costs for AEs used in the model

AE Frequency of AEs Unit cost Total costs (weighted,
(monthly) monthly)
Dapagliflozin | SoC Dapagliflozin | SoC

Volume depletion -:- £40.10

Major hypoglycaemic £450.67

events

Bone fractures £2,362.87

DKA £2,237.47

Amputation £13,540.96

Genital infections £40.10

UTI £40.10

Total - - - £14.47 | £15.20

AE - adverse event; SoC - standard of care; DKA - diabetic ketoacidosis; UTI - urinary tract infection



Model evaluation methods

The CS' presents ICERs for dapagliflozin versus SoC for the overall CPRD population based on both
the deterministic and probabilistic versions of the model. The results of the probabilistic sensitivity
analysis (PSA) are presented as cost-effectiveness planes and cost-effectiveness acceptability curves
(CEACs), based on 1,000 Monte Carlo simulations. The results of the deterministic sensitivity analyses
(DSAs) are also presented graphically. The CS also reports on a number of subgroup and scenario
analyses which estimate the ICER for dapagliflozin in various CPRD and DAPA-CKD subgroups'> !
(see Table 18) and which explore the impact of alternative assumptions regarding: OS, discontinuing
treatment in patients upon initiation of dialysis, patients leaving the model at RRT, and using alternative
disutilities for AEs. The scenario analyses also include an indirect comparison of dapagliflozin versus

canagliflozin in the DAPA-CKD comorbid T2DM population,

5.2.5 Company'’s original model results

This section describes the results of the company’s original submitted model. Following the clarification
round, the company submitted an updated version of the model which addresses several concerns raised
by the ERG.!® The results of the company’s updated base case model and additional scenario analyses

presented in the company’s clarification response are briefly summarised in Section 5.3.5.

Central estimates of cost-effectiveness

Table 31 presents the central estimates of cost-effectiveness for the overall CPRD population generated
using the company’s original model. A breakdown of health outcomes and costs is presented in Table
32. The probabilistic version of the model suggests that dapagliflozin is expected to generate an
additional 0.76 QALY at an additional cost of £5,134 per patient; the corresponding ICER is expected
to be £6,717 per QALY gained. The deterministic version of the model leads to a slightly lower ICER
of £6,655 per QALY gained.

Table 31: Central estimates of cost-effectiveness, overall CPRD population, dapagliflozin
versus SoC
Option LYGs* | QALYs Costs Inc. Inc. Inc. ICER
LYGs* QALYs | costs

Probabilistic model

Dapagliflozin 11.82 6.83 £56,839 1.47 0.76 | £5,134 | £6,717
SoC 10.35 6.07 £51,706 - - - -
Deterministic model

Dapagliflozin 11.67 6.80 £56,526 1.47 0.77 | £5,118 | £6,655
SoC 10.19 6.03 £51,408 - - - -

CKD - chronic kidney disease; LYG - life year gained; QALY - quality-adjusted life year; ICER - incremental cost-effectiveness

ratio

* Undiscounted
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Table 32: Breakdown of QALY gains and costs, overall CPRD population, dapagliflozin
versus SoC

Model estimate Dapagliflozin | SoC Incremental

LYGs* 11.67 10.19 1.47
QALYs CKD stages 1-5 (pre-RRT) 6.15 5.39 0.76
QALYs dialysis 0.41 0.40 0.01
QALYs transplant 0.25 0.25 0.00
QALY losses AEs and transient events -0.01 -0.01 0.00
Total QALYs 6.80 6.03 0.77
Drug costs £3,212 £126 £3,086
CKD management costs (excluding RRT) £19,926 £18,498 £1,428
Dialysis costs £28,395 £27,858 £537
Transplant costs £2,932 £2,939 -£7
AEs and transient event costs £2,060 £1,987 £73
Total costs £56,526 £51,408 £5,118

SoC - standard of care; LYG - life year gained; QALY - quality-adjusted life year; CKD - chronic kidney disease; RRT - renal

replacement therapy,; AE - adverse event
* Undiscounted

Company’s PSA results

Figure 11 presents CEACs for dapagliflozin versus SoC within the overall CPRD population. Assuming

a willingness-to-pay (WTP) threshold of £20,000 per QALY gained, the company’s model estimates

that the probability that dapagliflozin generates more net benefit than SoC is approximately 1.0.
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Company’s DSA results

Figure 12 presents the results of the company’s DSAs for the overall CPRD population. The ICERs
generated from the DSAs range from £3,616 per QALY gained (model time horizon = 10 years) to
£10,527 per QALY gained (discount rate for costs = 0%).

Figure 12: Deterministic sensitivity analysis results, overall CPRD population, dapagliflozin
versus SoC (generated by the ERG using the company’s model)
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Company’s subgroup and scenario analysis results

Table 33 presents the results of the company’s subgroup and scenario analyses. The alternative analyses
across subgroups of patients in the CPRD dataset and the DAPA-CKD trial'> ' consistently indicate
that the ICER for dapagliflozin versus SoC is below £7,000 per QALY gained.

I The use

of alternative parametric survival models for OS results in comparatively more favourable ICERs, with
all models except for the exponential distribution leading to a situation in which dapagliflozin dominates
SoC. Whilst the CS does not present a scenario in which OS is modelled using the 2-parameter gamma
distribution, an additional analysis undertaken by the ERG suggests that dapagliflozin is also dominant
using this model. The scenarios in which patients discontinue dapagliflozin upon initiating dialysis or

exit the model at dialysis or transplant (SA17 and SA18) lead to lower ICERs relative to the base case.
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The use of alternative disutilities for major hypoglycaemic events, DKA and amputation have virtually

no impact on the ICER.
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Table 33:

Company’s scenario analysis results (generated by the ERG using the company’s model)

Scenario Scenario Inc. LYGSs* | Inc. QALYs | Inc. costs | ICER
analysis no.

- Company’s base case 1.47 0.77 £5,118 £6,655
SAl DAPA-CKD overall population 1.78 0.84 £4,563 £5,457
SA2 CPRD subgroup — with comorbid T2DM 1.45 0.77 £5,110 £6,671
SA3 CPRD subgroup — without comorbid T2DM 1.48 0.77 £5,096 £6,619
SA4 CPRD subgroup — with uACR <200mg/g 1.46 0.76 £5,054 £6,608
SAS CPRD subgroup — with uACR >200mg/g 1.50 0.78 £5,137 £6,558
SA6 DAPA-CKD subgroup — with comorbid T2DM (vs. SoC) 1.72 0.83 £4,675 £5,648
SA7 DAPA-CKD subgroup — with comorbid T2DM (vs. canagliflozin) - - . -:
SAS8 DAPA-CKD subgroup — without comorbid T2DM 1.92 0.85 £4,357 £5,098
SA9 DAPA-CKD subgroup — with comorbid CVD 1.64 0.82 £4,891 £5,971
SA10 DAPA-CKD subgroup — without comorbid CVD 1.87 0.85 £4,405 £5,213
SAll DAPA-CKD subgroup — without comorbid T2DM and without comorbid CVD 1.99 0.86 £4,287 £4,979
SA12 OS - exponential 1.86 0.91 £5,864 £6,447
SA13 OS — Weibull 1.42 0.76 -£519 | Dominating
SA14 OS —log-normal 1.23 0.67 -£3,087 | Dominating
SA1S OS —log-logistic 1.31 0.72 -£1,540 | Dominating
SAl6 OS — generalised gamma 1.29 0.71 -£3,675 | Dominating
SA17 Patients discontinue upon initiating dialysis 1.29 0.71 £1,672 £2,361
SAI1S8 Patients exit model at RRT 1.41 0.76 £4,398 £5,756
SA19 Alternative disutilities for major hypoglycaemic events, DKA and amputation 1.47 0.77 £5,118 £6,655

SA - scenario analysis; LYG - life year gained; QALY - quality-adjusted life year; ICER - incremental cost-effectiveness ratio; CPRD - Clinical Practice Research Datalink; uACR - urine albumin-
to-creatinine ratio; T2DM - type 2 diabetes mellitus; SoC - standard of care; CVD - cardiovascular disease; OS - overall survival; RRT - renal replacement therapy;, DKA - diabetic acidosis

* Undiscounted
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5.3

Critical appraisal of the company’s model

The ERG adopted a number of approaches to explore, interrogate and critically appraise the company’s

economic analysis and the underlying model upon which this is based. These included:

5.3.1

Consideration of key items contained within published economic evaluation and health economic
modelling checklists.** 3

Scrutiny of the company’s model by health economic modellers and discussion of issues
identified amongst the members of the ERG.

Double-programming the deterministic version of the company’s model using Excel formulae to
fully assess the logic of the model structure, to draw out any unwritten assumptions and to
identify any apparent errors in the company’s implementation of the model.

Examination of the correspondence between the company’s executable model and its description
in the CS.!

Replication of the results of the company’s base case analysis, PSA, DSAs and scenario analyses
reported in the CS.

Where possible, checking key parameter values used in the company’s model against their
original data sources.

The use of expert clinical input to judge the credibility of the company’s economic analyses and

the assumptions underpinning the model.

Model verification by the ERG

Table 34 presents a comparison of the results of the deterministic version of the company’s base case

model and the ERG’s double-programmed model. As shown in the table, the ERG’s results are very

similar to those generated using the company’s model. The ERG was also able to generate similar results

for each of the company’s scenario and subgroup analyses using the double-programmed model. The

ERG’s double-programming exercise revealed some minor implementation errors and conceptual

issues in the company’s model. These are discussed in detail in Section 5.3.4 and are addressed as part

of the ERG’s exploratory analyses in Section 5.4.

Table 34: Comparison of results generated using the company’s model and the ERG’s
double-programmed model
| LYGs* | QALYs | Cost | ICER

Company’s model

Dapagliflozin 11.67 6.80 £56,526 -
SoC 10.19 6.03 £51,408 -
Incremental 1.47 0.77 £5,118 £6,655
ERG’s double-programmed model

Dapagliflozin 11.67 6.80 £57,561 -
SoC 10.19 6.03 £52,411 -
Incremental 1.48 0.77 £5,150 £6,672

LYG - life year gained; QALY - quality-adjusted life year; ICER - incremental cost-effectiveness ratio; SoC - standard of care
* Undiscounted
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5.3.2 Correspondence of the model inputs and the original sources of parameter values

Where possible, the ERG checked the model input values against their original sources, although many
of these were based on analyses of IPD data from DAPA-CKD,'” which were not available to the ERG.
As such, the ERG was unable to check the accuracy of the data used to inform most of the transition

probabilities, or the statistical models used to estimate risks of mortality, AKI, hHF, or health utility.

The ERG identified several potential discrepancies between the following model input values' and their
original sources:
e The ERG was unable to exactly replicate the estimated costs for hHF and AKI based on the
NHS Reference Costs codes reported in the CS.!
o  With respect to the analysis of the DAPA-CKD overall population (company scenario analysis
1), some of the patients’ baseline characteristics used in the model do not match the values
reported in the study CSR," including the use of ACE inhibitors, ARBs, mineralocorticoid
receptor antagonists (MR As), diuretics, and prior incidence of stroke. The ERG is unclear why
the values used in the model do not reflect the FAS.
e Some of baseline characteristics in DAPA-CKD (e.g. uACR) are expressed using different
thresholds compared with those reported in the CSR and could not be checked by the ERG.

The other model parameters appear to be consistent with their original sources.
5.3.3  Adherence of the company’s model to the NICE Reference Case

The extent to which the company’s economic analyses adhere to the NICE Reference Case’’ is

summarised in Table 35.
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Table 35:

Adherence of the company’s economic analysis to the NICE Reference Case

Element

Reference case

ERG comments

Defining the decision
problem

The scope developed by NICE

Comparator(s)

As listed in the scope developed by
NICE

The company’s economic analysis is generally in line with the final NICE scope.'” The
final scope defines the intervention as “dapagliflozin in combination with optimised
standard care (including treatment with an ACE inhibitor or ARB)” and the comparator
as “established clinical management without dapagliflozin.” The company’s economic
analysis includes SoC as a single comparator within the base case analysis. SoC is assumed
to include a mix of ramipril, irbesartan, losartan, atorvastatin and aspirin. However, based
on the CPRD dataset, of the modelled population in both modelled treatment
groups is assumed to neither receive an ACE inhibitor nor an ARB. As such, the model
assumes that of the target population is not currently receiving any treatment
which directly targets CKD progression. The ERG believes there is uncertainty
surrounding whether the CPRD population used in the model is fully consistent with the
target CKD population in whom dapagliflozin would be used.

The company’s scenario analyses include an indirect comparison of dapagliflozin versus
canagliflozin in patients with CKD and comorbid T2DM.
A This

comparator is not explicitly listed in the NICE scope.

Perspective on
outcomes

All direct health effects, whether for
patients or, when relevant, carers

The economic analysis adopts a direct health perspective, including health effects on
patients with CKD with/without comorbid conditions.

Perspective on costs

NHS and PSS

Costs include those borne by the NHS and PSS, although some relevant cost components
appear to be missing from the model (see Section 5.3.4, critical appraisal point [10]).

Type of economic
evaluation

Cost-utility analysis with fully
incremental analysis

The company’s model adopts a cost-utility approach. Results are presented in terms of the
incremental cost per QALY gained.

Time horizon

Long enough to reflect all important
differences in costs or outcomes
between the technologies being
compared

The model adopts a -year (lifetime) horizon. At the end of the time horizon, some
patients are predicted to still be alive (see Section 5.3.4, critical appraisal point [7]).
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Element

Reference case

ERG comments

Synthesis of
evidence on health
effects

Based on systematic review

Transition probabilities between health states, OS and risks of transient events (hHF and
AK]) for patients with CKD stages 1-5 (pre-RRT) were derived from DAPA-CKD, the
pivotal trial of dapagliflozin versus SoC for CKD." An external study (Sugrue et al.*®)
was used to inform transitions and mortality risks in people who have undergone RRT
(dialysis and/or transplant); based on the information provided in the CS, it is unclear
whether an alternative source might be more suitable. OS and transient event risks are
generalised to the UK population using data from the CPRD. "

Measuring and
valuing health effects

Health effects should be expressed in
QALYs. The EQ-5D is the preferred
measure of HRQoL in adults.

Source of data for
measurement of
HRQoL

Reported directly by patients and/or
carers

Source of preference
data for valuation of
changes in HRQoL

Representative sample of the UK
population

Health utility values for states relating to CKD stages 1-5 (pre-RRT) are based on a linear
mixed effects model fitted to EQ-5D data collected in DAPA-CKD.' Utility decrements
associated with AKI and hHF and most AEs are also based on this model. Utility values
for dialysis, transplant and some AEs are based on EQ-5D estimates from the literature.*

Equity
considerations

An additional QALY has the same
weight regardless of the other
characteristics of the individuals
receiving the health benefit

No additional equity weighting is applied to estimated QALY gains.

Evidence on resource
use and costs

Costs should relate to NHS and PSS
resources and should be valued using
the prices relevant to the NHS and PSS

The model includes relevant NHS and PSS costs, uplifted to current values where
applicable.

Discount rate

The same annual rate for both costs
and health effects (currently 3.5%)

Costs and health outcomes are discounted at a rate of 3.5% per annum.

ERG - Evidence Review Group; NICE - National Institute for Health and Care Excellence; ACE - angiotensin-converting enzyme, ARB - angiotensin Il receptor blocker; SoC - standard of care;
CPRD - Clinical Practice Research Datalink; CKD - chronic kidney disease; T2DM - type 2 diabetes mellitus; ICER - incremental cost-effectiveness ratio; QALY - quality-adjusted life year;
NHS - National Health Service; PSS - Personal Social Services; hHF - hospitalisation for heart failure; AKI - acute kidney injury; RRT - renal replacement therapy; OS - overall survival; EQ-
5D - Eurogol 5-Dimensions,; AE - adverse event
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5.3.4 Key issues identified from the ERG’s critical appraisal

This section presents a discussion of the issues identified from the ERG’s critical appraisal of the
company’s original economic analysis. The main issues identified by the ERG are summarised in Box
1. A detailed discussion of these issues is presented in the subsequent sections. Following the
clarification round, the company submitted an updated base case model which addresses some of these

issues; this model is briefly discussed in Section 5.3.5.

Box 1: Main issues identified from ERG’s critical appraisal

Model errors
Uncertainty surrounding the effectiveness of dapagliflozin in certain subgroups

Issues relating to the company’s model structure

L b=

Concerns regarding the application of state-specific survival models and relative treatment
effects on OS

5. Concerns regarding CPRD adjustment

6. Concerns regarding plausibility of estimated transition probabilities

7. Issues relating to survival modelling

8. Uncertainty surrounding discontinuation assumptions

9. [Issues relating to HRQoL

10. Issues relating to costs

11. Concerns regarding company’s model predictions

(1) Model errors
The ERG’s double-programming exercise revealed four minor errors in the implemented model:
(i) The model applies the subsequent period matrix one cycle too early in both treatment groups
(from Month 4 rather than Month 5)
(ii) Whilst the CS' (page 79) states that the model includes a half-cycle correction, this is not
included in the implemented model
(ii1) The company’s model applies a discontinuation probability of zero in the first model cycle;
patients cannot discontinue dapagliflozin until the second model cycle

(iv) Drug cost calculations assume that there are 365 days per year, rather than 365.25 days.

The company’s clarification response'® (questions B25 and B28) confirms that items (i) and (ii) above
represent errors in the original model and CS, respectively. The company’s response (question B27)
also acknowledges item (iii) and comments that this relates to the order in which events are applied in
the model calculations. Amongst other changes, the company’s updated base case model was amended

to address items (i) and (iii) (see Section 5.3.5). The updated model does not include half-cycle
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correction, although the ERG agrees with the company that this is unlikely to have a material impact
on the model results. The issue relating to drug costs (item [iv]) was identified by the ERG after the

clarification round; this will have a negligible impact on the ICER and can be disregarded.

(2) Uncertainty surrounding the effectiveness of dapagliflozin in certain subgroups

The anticipated wording of the marketing authorisation for the CKD indication is expected to relate to
use of dapagliflozin for || GGG 1 5RG s clinical advisors
noted that there are some patient populations for whom evidence of efficacy for dapagliflozin is weak
or absent. In particular, the inclusion criteria for DAPA-CKD!? required patients to have a uACR of at
least 200mg/g (>22.6mg/mmol) at study entry. The ERG’s clinical advisors noted that DAPA-CKD is
the only study of an antidiabetic medication in a non-diabetic population; hence, the only evidence for
dapagliflozin in a non-diabetic CKD population is in those with proteinuria. The inclusion criteria in
DAPA-CKD also required patients to have an eGFR of >25ml/min/1.73m;? hence, the trial excluded
very high-risk patients with CKD stage 5, and very few patients with CKD stage 4 were recruited. The
eligibility criteria also excluded patients who had previously undergone organ transplantation and those

with T1DM.

_ The ERG’s clinical advisors commented that dapagliflozin

would be an important drug for the management of people with CKD, but they would not use it in
populations for whom evidence is lacking or absent. The CS! presents further evidence from DAPA-
HF?* and DECLARE-TIMI 582! which is intended to support the use of dapagliflozin regardless of
uACR or CKD category. However, the ERG notes that the company’s economic model is based on
effectiveness evidence drawn exclusively from DAPA-CKD, whilst DAPA-HF and DECLARE-TIMI

58 are used only to inform the impacts of selected AEs.

The ERG also notes that whilst the company’s economic analysis is intended to reflect the UK
population through the use of patient characteristics from the CPRD dataset (people with CKD stages
1-4),'3 this raises some questions regarding the definition of the target population for dapagliflozin and
how the drug would be used in clinical practice. The CS! states that dapagliflozin is expected to be used
“in addition to optimised SoC, which may include ACE inhibitors and ARBs.” In DAPA-CKD," 97%
of patients were receiving an ACE inhibitor or ARB at baseline. However, in the CPRD dataset, -
of people were not receiving either of these therapies. In response to a request for clarification from the
ERG'® (question B1), the company commented that: (i) some people with CKD in the CPRD dataset
might not be eligible for ACE inhibitor/ARB therapy under current NICE CKD guidelines; (ii) some
people may have started but discontinued ACE inhibitors/ARBs due to AEs; (iii) some people will not

be able to tolerate ACE inhibitors/ARBs and (iv) the mechanism of action for dapagliflozin is both
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complementary to and distinct from ACE inhibitors/ARBs and the benefits of dapagliflozin have been
seen in people not receiving these therapies (i.e. in subgroup analyses of DECLARE-TIMI 58*! and
DAPA-HF?). The company’s clarification response also claims that “the treatment effect with
dapagliflozin is expected to be consistent regardless of background therapy.” The ERG’s clinical
advisors agreed that many patients with CKD do not receive ACE inhibitor/ARB therapy in practice for
a variety of reasons, but commented that the strongest evidence for the effectiveness of dapagliflozin in
treating CKD is from DAPA-CKD, in which almost all patients were receiving ACEi/ARBs as
background therapy. They considered it possible that the benefits of SGLT2 inhibitors might be similar
in people with CKD and proteinuria who are not treated with ACE inhibitors/ARBs, but commented
that the evidence is much less certain in these groups and that the use of dapagliflozin in this context
would be going beyond the available trial data from DAPA-CKD. The clinical experts further
commented that the supporting subgroup analyses from DECLARE-TIMI 58 and DAPA-HF are
limited. In particular, subgroup analyses for the renal outcome in DECLARE-TIMI 58 appear to suggest
lower treatment effects for patients not treated with ACE inhibitors/ARBs at baseline compared to those
receiving these therapies (HR = 0.77, 95% CI 0.44 -1.37 versus HR = 0.50, 95% CI 0.39-0.63),%® which
at least allows the hypothesis that SGLT inhibitors may provide less benefit for patients with T2DM
who, for whatever reason, are not treated with ACE inhibitors/ARBs. In addition, the experts
highlighted that in DAPA-HF, 94% of patients were receiving ACE inhibitors, ARBs or sacubitril-
valsartan (assuming that no patients received combinations of these therapies); hence, this trial does not
provide much information regarding the effectiveness of dapagliflozin in patients not receiving these

therapies.

(3) Issues relating to the company’s model structure

Overall, the ERG and its clinical advisors consider the company’s overall model structure to be
reasonable. eGFR is routinely measured in clinical practice and CKD stage categories represent an
appropriate metric through which to characterise progression of the disease. In addition, the ERG’s
clinical advisors commented that it is appropriate to assume that mortality risk will increase and HRQoL
will decrease with advancing CKD stage. The clinical advisors also considered the inclusion of AKI
and hHF to be relevant as these events are associated with increases in acute care costs and decreases
in HRQoL. The advisors further commented that the structural assumption that relative treatment effects

will be lost upon discontinuation of dapagliflozin is reasonable for this class of drug.

The ERG notes two minor issues relating to the company’s general model structure:
e The ERG’s clinical advisors commented that being hospitalised for HF is associated with an
increased risk of death. However, the company’s model does not include a causal link between
transient events and mortality. It is however possible that these deaths are implicitly captured

in the overall mortality risks estimated within each health state.
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e The model applies the relative treatment effect on OS from the multivariable survival analysis
and the relative treatment effect on hHF/AKI from the GEE models, both of which are fitted to
data from DAPA-CKD," to patients who are in the dialysis health state. The CS! does not
provide any evidence to support the assumption that patients on dialysis who are still receiving
dapagliflozin have lower event risks compared to those who are receiving SoC alone. The
company’s clarification response includes an additional scenario analysis in which the
treatment effect on OS was removed from the dialysis state; this resulted in a lower ICER for

dapagliflozin (see Section 5.3.5).

(4) Concerns regarding the application of state-specific survival models and relative treatment
effects on OS

Whilst the ERG considers the company’s economic model structure to be reasonable, the ERG has some
concerns regarding how the model uses evidence to estimate OS in the SoC group and relative survival
benefits in the dapagliflozin group. As described in Section 5.2.4, the company’s model applies state-
specific mortality risks estimated from the multivariable survival model fitted to OS data from DAPA-
CKD,'!” and models transitions through the health states using matrix multiplication based on DAPA-
CKD and external data. Relative treatment effects for dapagliflozin versus SoC on survival are thus
modelled in two ways: (a) directly - through lower risks of mortality within each CKD state based on
the application of a treatment-related HR derived from the multivariable survival model, and (b)
indirectly - through the use of transition matrices which reflect slower disease progression for
dapagliflozin than SoC. The ERG’s concerns on this aspect of the model are as follows:

(i) The appropriateness of the company’s approach to modelling progression and death rests on
the ability of the multivariable survival model to do two things: (a) to characterise the
cumulative risk of death over time for patients with a given baseline CKD stage, which fully
accounts for the impact of disease progression observed in the trial follow-up, independent of
treatment received (estimated as HRs for CKD stages), and (b) to isolate the additional relative
treatment effect of dapagliflozin versus SoC over and above any OS impacts mediated through
changes in CKD stage (estimated as the treatment-related HR which is applied across all CKD
stages). Within the company’s clarification response'® (question B31) and the factual accuracy
check,’ the company clarified that CKD stage was included as a time-updated covariate in the
multivariable survival model. Including post-randomisation covariates in an analysis is
unconventional. No information was provided in the CS or the clarification response on how
this was done, and the fully specified survival model and the code used to fit the model were
not provided. As a general point, the ERG notes that the inclusion of post-randomisation
covariates in survival models can lead to problems in determining causality. In particular, if
part of the causal effect of treatment is through CKD stage, this approach will block that effect,

and the resulting model coefficients may not be meaningful.
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(i1) State-specific mortality risks are estimated in the model by applying a value of 1.0 to the
relevant eGFR category for each CKD state, whilst holding all other covariables at their mean
values. The ERG believes that this is an incorrect interpretation of the multivariable model
output, and that it reflects a “mean of covariates” approach, which has been shown to lead to
bias when estimating survival functions.”® The ERG believes that predicted OS from the
multivariable model should instead be estimated using the “corrected group prognosis” method,
whereby survival models are estimated for each level of categorical covariable, which are then
weighted according to their incidence. As part of their factual accuracy check,?’ the company
stated that such an approach would be prohibitively complex and that it would be unlikely to
have a material impact on the model results. The ERG notes that the extent of bias on the model
predictions and the impact on the ICER is not known.

(iii) As discussed later in critical appraisal point [11], the company’s unadjusted economic model
(which reflects characteristics of the DAPA-CKD trial population), over-predicts OS in both
treatment groups. As the ERG has not seen the company’s statistical code or the data used for
model-fitting, the precise source of the problem is not fully clear. However, it appears that the
risks of progression and death may have been mis-specified and this may be a consequence of

issues (i) and/or (ii) described above.

The ERG believes that given the data available from DAPA-CKD' and the company’s general model
structure, it may have been more appropriate to use an alternative approach to estimate health state
transitions and survival together (e.g. a time-homogeneous Markov model®®). This could have been
implemented as a piece-wise model (split by pre- and post-Month 5 intervals) and may also have
allowed for the inclusion of covariates to enable adjustment to the CPRD population. It is likely that
this approach would have avoided any potential risks of double-counting treatment effects on OS;

however, it may impose more restrictive assumptions regarding the hazard of death over time.

(5) Concerns regarding CPRD adjustment

The company’s base case model and subgroup analyses include the adjustment of risks of mortality,
AKI and hHF to reflect the overall CPRD population.'® Transition probabilities are based on unadjusted
values observed in DAPA-CKD." These same transition probabilities are applied across all subgroup
analyses, irrespective of baseline uACR or the presence or absence of comorbidity. The ERG notes the
following observations regarding the company’s adjustment approach:

e As a general principle, it may be reasonable to adjust the model population to better reflect the
target population. However, as discussed under critical appraisal point [2], the ERG is unsure
whether the CPRD population reflects the target population of CKD patients in whom
dapagliflozin would be used in practice, as many of these patients were not receiving an ACE

inhibitor or ARB therapy.
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e The company’s decision to apply these adjustments increases the complexity of the statistical
models required to predict risks of mortality, AKI and hHF. As discussed in critical appraisal
point [4], the ERG believes that the implementation of the outputs of the multivariable survival
model in the economic model is problematic.

o The ERG considers it inconsistent to adjust some model parameters to the target population,
whilst leaving others unadjusted. Specifically, the ERG and their clinical advisors did not
consider it plausible that the transition probabilities estimated for the overall DAPA-CKD
population would be identical in the overall CPRD population, or that they would remain the
same across all subgroups of patients with or without comorbidity or with different uACR
levels. As such, the ERG has concerns regarding the reliability of the results of the subgroup

analyses presented in the CS.!

The company’s clarification response'® (question B9) comments that the company is unaware of
methods for adjusting transition probabilities which are equivalent to those used to adjust the survival
equations and that the only feasible approach would be to sub-divide the patient count data from DAPA-
CKD'" according to the specific subgroups of interest. The company highlights that this would reduce
sample size for each analysis and that DAPA-CKD is considered to be representative of UK clinical
practice. The company’s response provides additional economic subgroup analyses based on this
subgrouping approach (see Section 5.3.5). The ERG acknowledges that these additional analyses
provide some exploration of the impact of estimating subgroup-specific transition probabilities, albeit

only within the DAPA-CKD trial population, rather than the CPRD population.'

(6) Concerns regarding plausibility of estimated transition probabilities

The ERG notes that some of the estimated transition probabilities applied in the company’s model do
not appear to be clinically plausible. For example, patients in CKD1 have a higher probability of
undergoing dialysis or transplant compared with patients in CKD2-4, and patients can transition from
CKD5 to CKDI1 in a single 1-month cycle (see Table 19 and Table 20). In response to a request for
clarification from the ERG (question B3),'® the company stated that these unexpected probabilities were
a consequence of applying non-informative priors of 1.0 to all transitions and that this skewed some of
the estimated transition probabilities where observed data were lacking. The company’s response states
that they attempted resolve this problem through the use of alternative priors, but found that this caused
further problems in estimating probabilities for other transitions. Instead, the company presented an
additional scenario analysis in which the priors for these transitions were set equal to zero (see Section

5.3.5). The company’s additional scenario analysis suggests that the impact on the ICER is negligible.
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(7) Issues relating to survival modelling

(a) Absence of a general population mortality constraint

The company’s economic model applies a Gompertz survival model in states CKD1-5 (pre-RRT) and
exponential models for the dialysis and transplant health states. Within the company’s original
economic model, these survival distributions are not constrained by mortality risks in the general
population (e.g. from life tables). Figure 13 presents a comparison of monthly mortality risk for the
modelled dapagliflozin and SoC groups compared with age- and sex-matched general population risks.
The figure shows that, for older patients, the model-predicted mortality risk is lower than that for the
general population for both modelled treatment groups; this implies that it is better to have CKD than
not. The company’s updated model includes a general population mortality constraint based on ONS

life tables for the UK (see Section 5.3.5).

Figure 13: Comparison of monthly risk of death for modelled treatment groups versus
general population life tables

SoC - standard of care

(b) Concerns regarding company’s multivariable survival modelling

The CS' provides limited detail regarding survival modelling, particularly with respect to how
judgements were made regarding selection of covariables and how the preferred model was selected.
Covariables were selected for inclusion in the multivariable models using a backwards stepwise
elimination procedure and clinical judgment; however, the CS' does not specify the form of

multivariable survival model that was used during this process. Ideally, covariate selection should have
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been conducted individually for each parametric model type thereby ensuring consistency (rather than
selecting covariates using a Cox model and then fitting parametric models). However, no details were

provided on this aspect of the company’s analysis.

The survival models fitted were limited to standard parametric models: more flexible models were not
considered. In their clarification response'® (question B4a), the company refers to TSD 14 (Latimer et
al.®") and states that it would be “inconsistent with the provided guidance to continue investigating more
flexible methods”. The ERG disagrees with this interpretation. More flexible models may not be

appropriate given the immaturity of the data; however, this was not well justified by the company.

The CS' states that the company’s survival analysis followed best practice guidelines, including TSD
14.%" This recommends a five-step model selection procedure:

(i) Consideration of whether there is a proportional treatment effect over time or whether treatment
arms should be modelled separately, using log cumulative hazard plots and quantile-quantile
plots.

(ii)) Consideration of which parametric models are appropriate given the shape of the hazard
functions and survival curves

(iii) Consideration of internal validity using visual inspection and statistical tests of goodness-of-fit

(iv) Consideration of external validity including the plausibility of the extrapolated long-term
treatment effect

(v) Choice of the most appropriate model and sensitivity analysis using alternative plausible

models.

These steps are discussed in turn below.

Step (i) Consideration of proportional treatment effect over time

The models considered by the company all assume a proportional treatment effect over time (an HR for
PH models or an AF for AFT models); however, no evidence is presented in the CS' to support this
assumption. In their clarification response'® (question B4d), the company presented validation of the
PH assumption using scaled Schoenfeld residuals and a statistical test for proportionality. However, the
fitted Cox PH model did not include all of the covariables selected for inclusion in the final model and
statistical tests are often of limited value when data are immature. Log cumulative hazard plots were

not presented.

Step (ii) Consideration of appropriateness of candidate survival models
In their response to clarification question B4b,'® the company stated that models such as the exponential,

log-logistic and log-normal were considered to have “poor clinical face validity” whereas the Gompertz
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model was considered to have “good marginal properties.” However, the empirical hazard function for

the OS data from the DAPA-CKD trial'® was not shown to verify these claims.

Step (iii) Consideration of goodness-of-fit

Goodness-of-fit based on all AIC and BIC was presented in the CS! for all parametric models and a
comparison of the final fitted models to the observed Kaplan-Meier survival estimates was not provided
by the company within the CS or the company’s clarification response.'® The CS states that with the
exception of the gamma distribution, goodness-of-fit was comparable between the models. Differences
in AIC/BIC of up to 5 are generally considered negligible; however, the chosen Gompertz model had
an AIC and BIC that was 5.46 and 10.41 higher than the best fitting model according to each metric.

Step (iv) Consideration of external validity and plausibility

The CS! states that external plausibility was considered based on clinical judgement and external data
from a Canadian registry.*® Further details of the process were provided in the company’s clarification
response'® (question B4c). Six clinical experts were provided with a data book and asked 10 calibration
questions which were used to weight the contribution of each expert based on the quality of each
participant’s response. These weights were applied to generate averaged group estimates for OS for the
population enrolled in DAPA-CKD' at 10 and 20 years. These values are shown alongside the

parametric model predictions in Figure 14.

Figure 14: Fitted overall survival models for patients in the DAPA-CKD placebo arm
(reproduced from company’s clarification response, Figure 2)

SMR - standardised mortality ratio

Step (v) Choice of most appropriate model and sensitivity analysis

The Gompertz model was selected as it was considered to provide the most plausible estimates of long-
term OS. However, with the exception of the gamma model, all parametric models provided
extrapolations which were within the range of expert elicited values (see Figure 14). The ERG notes
that these plots do not appear to include general population mortality constraints; had such constraints

been included, the differences between the predicted OS probabilities at later ages would have been
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reduced, which in principle could have influenced judgements about their plausibility. Each of these
models were considered by the company in their scenario analyses (see Table 33); except for the
scenario in which the exponential distribution was applied, these alternative models suggested that

dapagliflozin dominates SoC.

Overall, the ERG considers that the assumption of a proportional treatment effect over time was not
well justified and other key details were not clearly presented in the CS or clarification responses. ' ¢
However, assuming that a proportional treatment effect is appropriate, the choice of the Gompertz

model and inclusion of other parametric models in scenario analyses is considered reasonable.

(c) Concerns regarding survival models applied for dialysis and transplant health states

The survival models for the dialysis and transplant states are not described in the CS.! These are based
on probabilities reported in Sugrue et al.,*® which are assumed to be constant over time in the model.
The CS does not clearly state how this study was identified, whether other potentially more appropriate
alternative studies exist, or whether it is reasonable to assume that the hazard of death in the dialysis

and transplant states is constant.

The company’s clarification response'® (question B5) states that Sugrue et al.>® was identified through
the company’s SLR of modelling approaches during the model conceptualisation and development
process. The response also highlights that the values reported in this study reflect the mean estimates
of transition probabilities from several separate economic models. The company’s response does not
provide any further information to support the robustness of this approach and no justification is given

to support the assumption that the risk of death in these states is constant over time.

(8) Uncertainty surrounding discontinuation assumptions

The company’s model applies a time-invariant probability of discontinuing dapagliflozin of - per
year, which is converted to a monthly probability. The CS' does not provide any details regarding: how
this discontinuation probability was derived; whether it was based on a parametric survival analysis;
whether it is adjusted for competing risks (CKD progression and death) or whether it is reasonable to

assume that the risk is constant over time.

As part of their clarification response'® (questions B16 and B17), the company presented additional
scenario analyses which apply alternative assumptions regarding discontinuation, including an analysis
in which probability of discontinuation is assumed to decrease linearly to zero after four years, and a
further analysis in which discontinuation was based on a gamma distribution fitted to data from DAPA-

CKD! (see Section 5.3.5). The results of these analyses indicate that the model results are not sensitive
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to assumptions regarding discontinuation; this is likely to be a consequence of the assumption that the

treatment effect for dapagliflozin is lost at the point of discontinuation.

(9) Issues relating to HRQoL

Overall, the ERG believes that the HRQoL values applied in the company’s model are generally
appropriate. Whilst there are no previous NICE appraisals of treatments for slowing disease progression
in people with CKD against which to compare the health state utility values, the company’s clarification
response’® (question B19, Table 18) provides a number of estimates from the literature which indicate
that the utility values estimated from DAPA-CKD are broadly similar to values estimated from other
datasets. The ERG notes that the company’s HRQoL assumptions are subject to some minor issues;

these are described briefly below.

(a) Lack of adjustment of utility values for increasing age

The company’s original model assumed that health utilities remain constant over time. Figure 15
presents a comparison of utility values applied to each health state versus general population utility
based on the characteristics of patients in the CPRD dataset.”” As shown in the figure, the utility values
applied in states CKD1-4 are higher than the general population estimate at all timepoints, and by
around age 82 years, estimated general population utility is lower than that for all heal