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Pre-meeting briefing

Ixekizumab for treating active psoriatic arthritis
following inadequate response to disease-

modifying anti-rheumatic drugs

This slide set is the pre-meeting briefing for this appraisal. It has been
prepared by the technical team with input from the committee lead team
and the committee chair. It is sent to the appraisal committee before the
committee meeting as part of the committee papers. It summarises:

 the key evidence and views submitted by the company, the consultees
and their nominated clinical experts and patient experts and

 the Evidence Review Group (ERG) report

It highlights key issues for discussion at the first appraisal committee
meeting and should be read with the full supporting documents for this
appraisal

Please note that this document includes information from the ERG before
the company has checked the ERG report for factual inaccuracies

The lead team may use, or amend, some of these slides for their
presentation at the Committee meeting



Abbreviations

AEs Adverse events

ACR American College of Rheumatology

bDMARD Biological disease-modifying antirheumatic drug
cDMARD Conventional disease-modifying antirheumatic drug
HAQ-DI Health assessment questionnaire- disability index
Hrqol Health-related quality of life

NMA Network meta-analysis

PASI Psoriasis area and severity index

PsA Psoriatic arthritis

PsARC Psoriatic arthritis response criteria

TNF-ai Tumour necrosis factor alpha inhibitor




Key clinical issues

* Are the results of the SPIRIT trials generalisible to NHS clinical practice?

— few patients had 2 prior cOMARDs whereas NICE guidance
recommends bDMARDs after at least 2 cDMARDSs

* How reliable are the network meta-analysis results?

— overall population data used to include some comparators in the
networks (apremilast, certolizumab pegol and secukinumab)

— no prior DMARD network includes a mix of patients who have had 1
or 2 prior cDMARDs

* If PSARC response not achieved, should PASI response be considered
in deciding treatment continuation? (As in recommendations for other

bDMARDS)

* Any there any additional equalities issues?



Key cost effectiveness issues

Prior bbDMARD and TNF-a contraindicated populations are considered in
the same analysis (considered separately in previous appraisals)

Model based on TA445 (cert pegol and secukinumab), but results differ

— likely to be due to different clinical effectiveness inputs (e.g. only
overall population data available for NMAs)

Other key differences to model used in TA445;
— utility algorithm based on data from SPIRIT trials
0 scenario using TA445 algorithm: ICERs vs. BSC decrease
— baseline PASI scores for psoriasis severity subgroups from SPIRIT
0 scenario with TA445 values shows small effect on ICER vs. BSC

Are there any benefits not captured in the QALY calculations?



Psoriatic arthritis
Disease background

 Psoriatic arthritis is an inflammatory arthritis closely
associated with psoriasis which affects joints and soft tissues

* It is a chronic progressive condition and its course may be
erratic, with flare-ups and periods of remission

« Symptoms include joint stiffness, pain, swelling, and
tenderness of the joints, surrounding ligaments and tendons

* These symptoms may range from mild inflammation to
severe erosion of the joints.

* An estimated 5-7% of all people with psoriasis, and up to
40% of those with extensive skin disease, have psoriatic
arthritis

» Peak age of onset is 30 to 50 years



Impact on patients and carers

Most people with the disease develop it a few years after skin
psoriasis

Adding a painful, disabling connective tissue and joint disease to
the skin symptoms can have a substantial psychological and
physical impact

Generally the disease affects hands and feet, but many people
also have issues with other joints and their spine

Symptoms make dressing and personal hygiene difficult and can
affect the ability to work and perform activities such as childcare

Onset is often between 20 and 40 years old, adding a substantial
burden to carers who may be in employment

Unmet need for additional options when the disease does not
respond to treatment or the treatment loses efficacy and for
treatments that improve symptoms such as fatigue and nail
disease



Ixekizumab (Taltz)

Eli Lilly
Mechanism of Recombinant humanised 1IgG4 monoclonal antibody which
action selectively inhibits iterleukin-17A, a pro-inflammatory cytokine.
Marketing » For the treatment of active psoriatic arthritis in adults whose
authorisation disease has inadequately responded to, or who are intolerant

to 1 or more disease-modifying anti-rheumatic therapies
« Alone or in combination with methotrexate

LGInIRIE eIl © No psoriasis and mild-to-moderate psoriasis: initial 160mg

and dose subcutaneous injection followed by 80mg every 4 weeks

» Moderate-to-severe psoriasis: initial 160mg subcutaneous
injection followed by 80mg at weeks 2, 4, 6, 8, 10 and 12,
then 80mg every 4 weeks

« SmPC: consider stopping treatment if there is no response
after 16 to 20 weeks of treatment

» List price: £1,125 per 80mg syringe

» Average cost of a course of treatment: 1t year £16,875 -
£20,250, 2" and subsequent years £14,625

« A confidential patient access scheme is in place for
ixekizumab




Clinical expert comments

Aim of treatment is to reduce symptoms and improve quality of life

There are 5 TNF-a inhibitors recommended in NICE guidance but there
is only 1 recommended IL17 inhibitor (sekukinumab) and 1 1L12/23
inhibitor (ustekinumab)

Advantageous to have more than 1 agent within the same class as well
as different agents targeting different classes

— for many people whose disease does not respond to 1 agent, it will
respond to another agent — even within the same class

An increasing number of people have run out of options and are left with
unremitting symptoms, a very poor quality of life and disease progression

IL17 is proven to be an important cytokine in psoriatic arthritis and has
the potential to improve multiple aspects of the disease

Ixekizumab is likely to be especially beneficial for people with significant
skin psoriasis and spinal disease



Clinical pathway of care

Psoriatic arthritis, with 23 tender
joints and =3 swollen joints

First cDMARD

Second cDMARD

One of the following:
~

TNF-a inhibitor [( [ Il ]
[

contraindicated:

One of the following: 1
Ustekinumab [ }

J

BSC

2 Z




Decision problem

Deviations from scope: comparators

NICE scope Company submission M

No analyses: positioning Company rationale is

Disease not responded to 1
cDMARD:
 cDMARDs

Disease not responded to =22
cDMARDs:

 bDMARDSs

* Apremilast

Disease not responded to
cDMARDs and 21 TNF-a:

» Ustekinumab, secukinumab
« Certolizumab pegol

 BSC

TNF-a inhibitors contraindicated:

e Ustekinumab
e Secukinumab
« BSC

not in line with NICE
Pathway/BSR guidance

e TNF-a inhibitors
Secukinumab

Apremilast
BSC

Ustekinumab
BSC

Scenario analysis only:
» Certolizumab pegol
« Secukinumab

appropriate

Appropriate

Certolizumab pegol
and secukinumab
should be included in
the base case,
despite data being
from mixed population
(i.e. includes people
who have not had a
prior bDMARD)



Clinical trial evidence

Multicentre, phase 3, randomised, double-blinded

* Ixekizumab 80mg Q2W (n=103) * Ixekizumab 80mg Q2W (n=123)
» Ixekizumab 80mg Q4W (n=107) Ixekizumab 80mg Q4W (n=122)
* Placebo (n=106) * Placebo (n=118)
* Adalimumab (n=101) active reference

arm, not used to test equivalence/

non-inferiority to ixekizumab

« 23 tender joints, =3 swollen joints
» Active psoriatic plaques (or history)
* No prior biologic DMARD treatment

>3 tender joints, 23 swollen joints
Active psoriatic plaques (or history)
Prior cDMARD

* |nadequate response to 1 or 2 TNF-a
inhibitors or intolerance to a TNF-a

« 24 week treatment period with 24 to 156 week extension period
* Response assessed at 16 weeks (=20% improvement in tender joint count
and/or swollen joint count)

 1° outcome:; ACR 20 at 24 weeks
e Other outcomes used in model: PSARC, HAQ-DI, PASI 75, 90, 100, EQ-5D



Key baseline characteristics

IXE= ixekizumab ~ SPIRIT-PX1 SPIRIT-P2

ol el it IXE IXE ADA PBO | IXE IXE
PBO=placebo Q4W Q2w Q4w Q2w

PBO

n 107 103 101  106| 122 123 118
Mean age | 491 408 486 506| 526 517 515
Male, % | 421 466 505 453| 516 407 475
Years since PsAonset | 100 108 92 104]| 138 115 111

No prior cDMARD, % - . -| NR NR NR

1 prior TNF-ai, % i ] i | 582 528 576
2 prior TNF-ai, % | ; i i | 336 374 347
TNF-ai intolerant, % : : : | 82 98 76
Mean tender joint count | 205 215 193 19.2| 220 250 23.0
Mean swollen jointcount | 114 1214 99 106]| 131 135 103
Mean HAQ-DIscore | 12 12 11 12| 12 12 12
Mod/sev psoriasis, % | 17.0 132 85 162] 123 98 93
Note: [l patients |llacross placebo/ixe arms in both trials had =2 cDMARDs




Outcome measures and definitions
/"ACR 20 O\ (Pasi 75 N

American College of Rheumatology psoriasis area and severity index
« 7 disease activity measures * Assessment of the skin in 4
* Response: 220% improvement in areas of the body, higher score =
tender joint count and swollen joint greater severity
count and 220% improvement in at * Response: 75% reduction in
\ least 3 of the other measures / k PASI score /

PsARC: psoriatic arthritis response criteria

« 4 disease activity measures

« Response if improvement on 22 of the measures, 1 must be joint tenderness
or swelling score, no worsening in any of the 4 measures
NICE TA guidance for biological DMARDs specifies that PsARC should be
assessed at 12 weeks to inform continued treatment decision

HAQ-DI: health assessment questionnaire- disability index
« 8 measures of daily activities, higher score indicates increased disability
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Key clinical effectiveness results

SPIRIT-P1

SPIRIT-P2

IXE IXE ADA PBO | IXE IXE PBO
Q4W Q2w Q4W Q2w
ACR 20 wk 12, % 570 602 515 31.1| 500 480 220
ACR20wk24,% | 579 621 574 302| 533 480 195
PSARCwk 12,% | 551 612 584 340| 500 520 237
PsSARCwk24,% | 579 660 584 321| 557 472 203
SRR 037 047 -035 -0.13| -040 -0.40 -0.10
PASI 75wk 12,% | 753 695 338 75| 574 618 104
PASI9OWk 12,% | 521 576 2214 15| 382 426 6.0
PASI 100wk 12,% | 315 407 147 15| 191 235 60

Bold = significant at 95% level compared with placebo

\_

=
ACR 20 at week 24 in the analysis of patients across both trials that have had =22

prior cDMARDs: IXE Q4W, [l ' XE Q2w, |l and placebo, |

N




Results of open-label extension

No prior bDMARD

PsARC response [Jlat
week 108 vs. 57.9% at week
24

Prior bDMARD
PsARC response [l at
week 52 vs. 55.7% at week
24



ERG comments: SPIRIT trials

* Both trials are well conducted randomised, blinded trials

* Trial results may not be generalisable to NHS

— NICE Technology Appraisal guidance recommends bDMARDs
only after 2 cDMARDs

— 15% of patients in SPIRIT-1 had no prior cDMARD

—only - patients across the two SPIRIT trials had 2 prior
cDMARDSs

« At week 16, patients were permitted rescue therapy if the
response criteria were not met: results up to 16 weeks are
more reliable



Placebo

Network meta-analysis
no prior bbDMARD

tanercept £

mg B

Includes a mixed
population of patients
who have had 1 or 2
prior cDMARDs, as
insufficient data for
separate networks

Overall population
data used for some
comparators: ~20%
(cert. peg) ~35%
(secukinumab) 14-
30% (apremilast) had
prior bbDMARDs

Network used for:

-PsARC response
-PASI 50/75/90/100




Key network meta-analysis results
no prior bDMARD

PsARC odds ratio vs. Ixe
PsARC PASI 75

Ixekizumab Q2W
Ixekizumab Q4W
Placebo

Adalimumab
Apremilast
Certolizumab pegol
Etanercept
Golimumab
Infliximab
Secukinumab 150 mg
Secukinumab 300 mg

Odds ratio>1 favours ixekizumab
Bold = 95% credible interval does not overlap with ixe/does not embrace 1



Network meta-analysis - key results
prior bOMARD — base case

(o
Network used for:
Placebo  PsARC response
« PASI 75/90/100
- PsARC PsARC odds ratio vs. Ixe PASI 75

Usab

Ixekizumab Q2W

Ixekizumab Q4W - - - e
Placebo I I I I
Ustekinumab - - - -

Odds ratio>1 favours ixekizumab
Bold = 95% credible interval does not overlap with ixe/does not embrace 1
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Network meta-analysis — scenario analysis

prior bDMARD: including overall population data for cert peg
and secukinumab

PsARC PASI 75

zumab Q2W
zumab Q4W

kinumab

= 95% credible interval does not
lap with ixekizumab

Placebo

Network used for:
 PsARC response
« PASI 50/75/90/100



Network meta-analysis results
mean change in HAQ-DI — overall population

| PsARC response No PSARC response

Placebo
Ixekizumab Q2W
Ixekizumab Q4W
Adalimumab

Apremilast
Certolizumab pegol
Etanercept
Golimumab
Infliximab
Secukinumab

Z
py
Z
JI111E L

Ustekinumab
Bold = 95% credible interval does not overlap with ixekizumab



Adverse events NMA

overall population

I 7 e
Placebo -
Adalimumab - - e
Apremilast NR e e
Certolizumab pegol I e e
Etanercept NR e NR
Golimumab NR e N
Infliximab I e e
Ixekizumab Q2W e e e
Ixekizumab Q4W e e e
Ustekinumab 45mg NR e N
Ustekinumab 90mg NR - -
Secukinumab 150 NR I NR
Secukinumab 300 NR I NR



ERG comments: indirect treatment comparison

 Fixed effects NMAs appropriate given the small size of the
networks and little difference in fit between fixed and random

effects models

 To include some comparators (apremilast, secukinumab and
certolizumab pegol), trial data for the full population used

— ~20% patients (cert. peg), ~35% patients (secukinumab) and 14-
30% patients (apremilast) had prior bbDMARDs

— if prior biologic exposure is an effect modifier the NMA results will not
be representative of the treatment effect in each population

» Could not reproduce change in HAQ-DI results for
Ixekizumab from NMA

— ERG uses results from the ixekizumab trial in its preferred base case



Company conclusions on the clinical

effectiveness evidence

T No prlor bDMARD Prior bDMARD
PsARC - - Ixekizumab [ GG

-to ixekizumab from other therapies

+ Ixekizumab NG
I o other therapies

PASI 75 - | best performing, but  +  Ixekizumab [ GGG

not superior to ixekizumab from other therapies

HAQ-DI - | argest absolute change

Long-term data demonstrate sustained responses with ixekizumab

Most biologic treatments do not effectively address extra-articular symptoms

— ixekizumab resolved nail involvement for 30% of patients and dactylitis for
over 75% of patients at week 24

Except secukinumab, biologics do not achieve high levels of PASI 90/100
— ixekizumab: 44-67% achieved PASI 90, 28-52% achieved PASI 100
Ixekizumab well tolerated with a safety profile comparable to other biologics



Economic model

 Model based on AG model used in TA445

Populations based on psoriasis severity

Intervention arm

Line 1

bDMARD bDMARD

e ; PAS| 0 0 0
i ~ h HAQ-DI 117 1.39 1.22

_ : PASI 3.9 3.7 7.3
' W HAQ-DI 447 120  1.22
_ e PASI 20.4 23.4 12.5

| bbbl HAQ-DI 119 1.16 1.22

e ( Cycle length: 1 month (TA445: 3 months)\
« Time horizon: 40 years
“ [ oo | « NHS/PSS perspective
» Subsequent treatment in no prior
bDMARD population: ustekinumab
_ Pop J
25




Health states in model

Trial period
» Trial period length depends on the therapy and lasts from 10 to 24 weeks
— 12 weeks for ixekizumab to align with when outcome assessment in SPIRIT
* In final temporary state, PSARC and PASI response assessed
« Change in HAQ-DI score is conditional on PSARC response

Continued treatment period

* Only PsARC response used to determine continued treatment, and response is
maintained while treatment continues

« Constant risk of discontinuation (16.5% as in TA445) due to any cause

* On discontinuation, PSARC response lost and HAQ-DI and PASI scores revert to
baseline

» Patients move to trial period of ustekinumab (no prior bDMARD pop) or BSC

BSC

» Assumed to be a mix of cDOMARDs and palliative care

» Placebo rates from the NMAs used as a proxy for BSC

» Corresponding BSC PsARC and PASI response maintained until death but
HAQ-DI progresses according to natural history



Clinical data in the model

- Base case:
— NMA results for PSARC and PASI (stratified by prior bDMARD use)

— NMA results for HAQ-DI (not stratified by prior bDMARD use)

— no results stratified for psoriasis severity- treatments assumed to be
similarly effective (in relative terms) for each psoriasis subgroup
within the prior/no prior bbDMARD populations

¢ differences in cost-effectiveness driven by the different baseline PASI
and HAQ-DI scores (slide 24) and the subsequent impact on costs and
outcomes of these differences

— UK general population mortality data adjusted to represent the
excess mortality associated with PsA using a standardised mortality
ratio of 1.36 (as used in TA445)

« Scenario analysis: efficacy estimates from meta-regression with baseline
risk as the covariate — to account for observed increase in placebo
response over time (only for no prior bDMARD population)



PASI response

Instantaneous improvement in PASI in trial period
— lower for PSARC non-responders

PASI 75 response may be achieved with or without a PSARC response
— correlation coefficient of 0.4 from TA445 used to model relationship

PsARC responders maintain PASI improvement while continuing

treatment
On discontinuing treatment PASI score reverts to baseline

/N

PASI reduction Discontinued treatment
JLruanesponder

Non-responder

PASI reduction
responder

Responder

Continued treatment

Absolute PASI score

Trial period Time



Change in HAQ-DI

* Instantaneous improvement in baseline HAQ-DI at start of trial period
(specific to each treatment), maintained for duration of trial period

— lower if no PSARC response

* PsARC response: improvement maintained as long as treatment
continues

r'y

« For patients without a PSARC  HAa N
response or who stop treatment wse
during the continued treatment
period, HAQ-DI assumed to
rebound to baseline and then
progress in line with the natural

history of the disease el period

B5C

Continued treatment period

Time



ERG comments on model structure

PsARC response is a relative measure so patients in continued
treatment state may be heterogeneous in terms of resource use/hrqol

— however, modelling is consistent with that in TA445
Baseline PASI for psoriasis subgroups differ from TA445 (see slide 24)
— ERG uses values from TA445 in a scenario analysis

Only ustekinumab considered as a 2" line treatment, but secukinumab
and certolizumab pegol are also recommended

— ERG scenario analysis explores alternative sequences

More appropriate to include certolizumab pegol and secukinumab in
base-case analysis for the prior bDMARD subgroup

Standardised mortality ratio used by company to adjust background
mortality for excess mortality associated with PsA (1.36) based on old
data and may be too high, as excess mortality seems to have declined

— ERG prefers more recent cut of the same data (1996-2004 rather
than 1978-2004) which produces a value of 1.05



Utility values

« EQ-5D-5L collected in SPIRIT trials and mapped to the EQ-5D-3L using
the indirect mapping approach recommended in NICE position statement

« EQ-5D-3L values used in base case, 5L used in a scenario analysis

- Data from SPIRIT trials analysed separately, to reflect differences
between prior/no prior bbDMARD populations

- Utility values depend on PASI score and HAQ-DI score (and therefore
PsARC response) and are treatment specific

Utility algorithm m HAQ-DI m
bDMARD naive B B

bDMARD experienced I I I

TA445: all populations 0.897  -0.298  -0.004
* Impact of adverse events on health-related quality of life not modelled

— company: differences may be adequately captured in impact on
initial response and long-term withdrawal rates



Costs and health care resource use

Psoriasis management costs (used in TA445 — inflated to 2017 prices)

No psoriasis Mild-moderate Moderate-severe

Uncontrolled psoriasis £0 £892 £2,552

Controlled psoriasis
(PASI 75 response) £0 £72 £72

» Disease management costs: £1,867.56 + £565.64 x HAQ
— Kobelt et al. algorithm (as in TA445), Poole et al. scenario analysis
» Costs of adverse events not modelled
* Drug acquisition costs:
— certolizumab pegol recommended only if manufacturer provide first
12 weeks of treatment free — this is incorporated in model
— secukinumab and apremilast have confidential discounts
— common evidence base assumed for ustekinumab, no further
adjustment needed to account for complex PAS
— prices of biosimilar infliximab and etancercept used in model



ERG comments: utilities and costs

« Company base case does not adjust utilities to account for
age
— ERG base case caps utilities at the population norm
« HRQoL and costs of adverse events not included in model

— treatment-specific adverse events could have an impact on
treatment discontinuation (assumed equal), utility and costs

— not reflecting this in the model could lead to biased outcomes,
but direction of bias difficult to determine

— company’s approach is consistent with TA445

« Source for resource use data Kobelt et al. (2002) is dated
— no better alternative source identified
— Poole et al (2010) used in scenario analysis



Cost effectiveness results

ﬁSeveral of the comparator technologies have \
confidential discounts

* All results including intervention and comparator
discounts are confidential and are presented in a
confidential appendix for committee members

* List price analyses (incl. non-confidential patient
\access schemes) presented for information /




Company deterministic base case
no prior biological DMARD

No psoriasis: x - ustekinumab — BSC sequence

Pairwise: ixe vs. comparator

Total Total A A ICER: fully
costs £ QALYs inc. £
costs£ QALYs ICER £
BSC 54,046 8.09 651,964 1.60 38,750 -
Apremilast 93,347 949 22663 0.20 109,534 Ext. Dom
Cert pegol 99,866 9.67 16,144 0.02 636,928 Ext. Dom

Secukinumab 100,241 9.78 15,769 -0.09 *Dominated Ext. Dom
Adalimumab 101,322 9.71 14,688 -0.02 *Dominated Dominated

Etanercept 103,692 10.02 12,318 -0.33 *Dominated 25,810
Golimumab 108,195 9.90 7.815 -0.21 *Dominated Dominated
Ixekizumab 116,010 9.69 i i - Dominated
Infliximab 127,297 1012 _11.287 -0.43 26,593 236,122

* Ixekizumab is dominated in the pairwise analysis



Company deterministic base case
no prior biological DMARD

Mild-to-moderate psoriasis: x - ustekinumab — BSC sequence

Pairwise: ixe vs. comparator

Total Total A A ICI?R: fully
costs £ QALYs costs £ QALYS ICER £ inc. £

BSC 70,006 .74 57771 1.64 35,316 -
Apremilast 105,446 9.16 22331 0.22 99,733 Ext. Dom
Cert pegol 111,375 9.34 16,402 0.04 431,727 Ext. Dom
Secukinumab 111,743 9.47 16,034 -0.09 *Dominated Ext. Dom
Adalimumab 112,849 9.39 14,928 -0.01 *Dominated Dominated
Etanercept 114,657 9.69 13,120 -0.31 *Dominated 22,947
Golimumab 118,987 9.59 8,790 -0.21 *Dominated Dominated
Ixekizumab 127,777 9.38 - - - Dominated
Infliximab 138,072 9.82 10,295 -0.44 23,230 175,864

* Ixekizumab is dominated in the pairwise analysis



Company deterministic base case
no prior biological DMARD

Moderate-to-severe psoriasis: x - ustekinumab — BSC sequence

Pairwise: ixe vs. comparator

Total Total A A ICI?R: fully
costs £ QALYs costs £ QALYs ICER £ inc. £

BSC 99,884 6.21 55,575 1.90 29,170 -
Apremilast 127,576 7.70 27 .883 0.41 67,096 Ext. Dom
Cert pegol 132,373 7.90 23.086 0.21 109,062 Ext. Dom
Adalimumab 133,882 7.97 21,577 0.14 155,110 Ext. Dom
Etanercept 134,567 8.24 20,892 -0.13 *Dominated 17,0585
Golimumab 138,550 8.23 16,909 -0.12 *Dominated Dominated
Ixekizumab 155,459 8.11 - - - Dominated
Secukinumab 155,532 7.97 73 014 Dominant Dominated
Infliximab 157,603 8.51 -2.144 -0.40 5,335 84,228

* Ixekizumab is dominated in the pairwise analysis



Company deterministic base case

prior biological DMARD
Total Total Pairwise: ixe vs. comparator  ICER: fully
costs £ QALYS Acosts£ AQALYs ICERE i, £2

No psoriasis: x — BSC sequence 7

BSC I 55,942 7.38| 37,427 0.83| 45,092| -
Ustekinumab | 82,143 8.24| 11,226 _0_03| *Dominatedl 30,311
Ixekizumab | 93,369 8.21] _ ] -| Dominated
Mild-to-moderate psoriasis: x — BSC sequence

BSC | 70,271 7.06| 35,291 0_87| 40,344| -
Ustekinumab | 94,133 7.97| 11,429 -0.04| *Dominatedl 26,231
Ixekizumab | 105,562 7.93] _ ] .| Dominated
Moderate-to-severe psoriasis: x — BSC sequence 7 7

BSC | 99,618 2.26| 35.445 O.98| 36,197| -
Ustekinumab | 118915  3.21| 45443 0.0d  557.092| 20,307
Ixekizumab | 135,063 3.24| ) j | 557,092
* Ixekizumab is dominated in the pairwise analysis




Company

: : Total
scenario analysis

Total
costs £ QALYs Acostsf£ AQALYs

Pairwise: ixe vs. comparator

ICER:

fully inc. £
ICER £

inc. cert p/secuk

No BSC 55,942 7.38 43,638 0.99 44,182 -
psoriasis |Certp | 80,329 8.27| 19,251 0_10| 211,521| 27,197
< BSC |Ustek | 85,799 8.38| 13,781 -o.o1| *Dominatedl 50,168
sequence |xek | 99580  8.37| i ] -| Dominated

Secuk | 103,621 8.29]  _4.041 0_08| Dominantl Dominated
Mild-to- |BSC 70,271 7.06 41,092 1_12| 36,508| -
moderate |Certp | 91,990  8.10] 19373 0_08| 241,378| 20,778
< BSC Ustek | 97,374  8.23| 43989 -0.05| *Dominatedl 43,069
sequence |Ixek | 111,363  8.18 i ] -| Dominated

Secuk | 115,570 8.11 -4.207 0_07| Dominantl Dominated
Moderate |BSC | 99618  2.26| 40,435 1.79 23,258 | -
-to- |certp| 116,121 388 23932 o011  199.670| 10,195
SEVere  lustek | 121,338  4.08] 1871 .0.0d *Dominated 26,082

8,715 0.0

x-Bsc |xek |140,053  3.99| i ] -| Dominated
sequence |Secuk | 140,265 3.87] 2212 0.120 Dominant| Dominated

* Ixekizumab is dominated in the pairwise analysis




Key company scenario analyses

Effect: ixekizumab ICERSs vs.
BSC (list price)
No prior bDMARD: no subsequent ustekinumab up to 17% higher

No prior bbDMARD: placebo-adjusted response

o/ L
[ up to 17% higher

Ixekizumab response assessment at 16 weeks
(SmPC: consider stopping if response not seen
16-20 weeks but measured at 12 weeks in trial)

Poole et al. algorithm for resource use costs no/mild psoriasis: up to 10% lower
severe psoriasis: up to 14% higher

Assume HAQ-DI rebounds to natural history in up to 83% higher

BSC
Assume HAQ-DI rebounds to 50% of initial gain 18-39% lower
Alternative utility algorithm (TA445 coefficients) 26-34% lower

EQ-5D-5L utility values
Treatment continuation: PSARC and PASI 75 up to 27% lower



ERG comments cost effectiveness results

« BSC may not be representative of the NHS

— unable to assess if the effectiveness and the costs associated
with BSC are valid

« Compared with the TA445 model results:

— estimated costs of comparators lower for no prior bDMARD
population, higher for prior bDMARD population

— estimated QALYs of comparators higher for no prior bbDMARD
population, lower for the prior bDMARD population

» Differences could be explained by:

— PsARC response: generally lower in current model
— HAQ-DI for PSARC responders: generally larger reduction
— differences in PASI response probabilities and baseline scores



ERG’s preferred base case

1. Correction of error in NMA results for HAQ-DI scores for ixekizumab
— ERG uses ixekizumab trial data instead of the NMA results

2. Calculations for PASI change based on PsARC response in the model
inconsistent with methodology reported in company submission

— ERG adjusts calculations to match those detailed in the submission

3. NMA including certolizumab pegol and secukinumab used for prior
bDMARD population

4. Ultilities adjusted to cap at general population values
5. Standardised Mortality Ratio derived from more recent data

/ERG preferred base case results:
» Ixekizumab ICERs vs. BSC similar to company base case for no
psoriasis subgroups (for prior/no prior bbDMARD populations)
» Ixekizumab ICERs vs. BSC lower than company base case for
N moderate and severe subgroups (for prior/no prior bbDMARD pops) )




ERG scenario analyses

Poole et al. for HAQ-DI related costs instead of Kobelt et al.
Baseline PASI scores from TA445

Alternative subsequent treatments for no prior bDMARD
population

PASI 75 in addition to PSARC to assess treatment continuation

Results of scenario analyses:
« |ICERs vs. BSC robust in all ERG scenario analyses




Equality and innovation

 During scoping a potential equality issue was identified:

— there might be difficulties for some people to self-administer this technology,
if they lack hand dexterity due to the effects of arthritis

* |nitial view on equality issue:

— this issue relates to additional resources for administering the treatment, not
an equality issue within the equality legislation

— there are already processes in place in clinical practice for people who are
unable to self-administer subcutaneous treatments

« Company’s view on innovation:
— 18t monoclonal antibody to block both active forms of IL-17A

— 2" anti-IL-17 to offer an alternative mechanism of action to TNF-alpha
inhibitors and 1L12/23

— ixekizumab is effective in treating extra-articular symptoms such as skin
psoriasis, nail psoriasis, dactylitis and structural progression

— symptoms such as nail psoriasis can add an additional burden but
improvements may not be captured by the EQ-5D and therefore in the QALY



Key clinical issues

* Are the results of the SPIRIT trials generalisible to NHS clinical practice?

— few patients had 2 prior cOMARDs whereas NICE guidance
recommends bDMARDs after at least 2 cDMARDSs

* How reliable are the network meta-analysis results?

— overall population data used to include some comparators in the
networks (apremilast, certolizumab pegol and secukinumab)

— no prior DMARD network includes a mix of patients who have had 1
or 2 prior cDMARDs

* If PSARC response not achieved, should PASI response be considered
in deciding treatment continuation? (As in recommendations for other

bDMARDS)

* Any there any additional equalities issues?



Key cost effectiveness issues

Prior bbDMARD and TNF-a contraindicated populations are considered in
the same analysis (considered separately in previous appraisals)

Model based on TA445 (cert pegol and secukinumab), but results differ

— likely to be due to different clinical effectiveness inputs (e.g. only
overall population data available for NMAs)

Other key differences to model used in TA445;
— utility algorithm based on data from SPIRIT trials
0 scenario using TA445 algorithm: ICERs vs. BSC decrease
— baseline PASI scores for psoriasis severity subgroups from SPIRIT
0 scenario with TA445 values shows small effect on ICER vs. BSC

Are there any benefits not captured in the QALY calculations?
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1 Decision problem, description of the technology and
clinical care pathway

1.1 Decision problem

Ixekizumab, alone or in combination with methotrexate, is indicated for the treatment of
active psoriatic arthritis in adult patients who have responded inadequately to, or who are

intolerant to one or more disease-modifying anti-rheumatic (DMARD) therapies. (1)

The submission presents the clinical- and cost-effectiveness data of Ixekizumab for treating
active psoriatic arthritis in adults whose disease has not responded adequately to trials of at
least 2 conventional DMARDs given either alone or in combination, or have not been able to

tolerate or have a contraindication to previous DMARD therapy.

Therefore, this submission covers only part of the technology marketing authorisation for this

indication.

The decision problem can be seen in Table 1 below.
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Table 1

The decision problem

Final scope issued by NICE

Decision problem addressed in the company
submission

Rationale if different from the final NICE
scope

Population

Adults with active psoriatic arthritis whose
disease has not responded adequately to

previous disease-modifying anti-rheumatic
drug therapy.

Adults with active psoriatic arthritis whose
disease has not responded adequately to
previous disease-modifying anti-rheumatic drug
(DMARD) therapy, or have not been able to
tolerate or have a contraindication to previous
DMARD therapy.

Subgroups that should be considered separately
are:

e Patients whose disease has not
responded adequately to at least two
previous conventional DMARD
(cDMARD) therapies either alone or in
combination

e Patients whose disease has not
responded adequately to one or more
biologic DMARDs (bMARD)

e Patients with concomitant moderate to
severe psoriasis for whom the
anticipated dosing schedule for
ixekizumab would include a Q2W
induction dosing period and Q4W
maintenance dosing.

NA

Intervention

Ixekizumab (Taltz®)

Ixekizumab 160 mg by subcutaneous injection
(two 80 mg injections) at week 0, followed by 80
mg (one injection) every 4 weeks for patients
without concomitant moderate-to-severe
psoriasis

and

Ixekizumab 160 mg by subcutaneous injection
(two 80 mg injections) at week 0, followed by 80
mg (one injection) at weeks 2, 4, 6, 8, 10, and 12,
then maintenance dosing of 80 mg (one injection)
every 4 weeks for patients with concomitant
moderate-to-severe psoriasis.

NA

Comparator(s)

For people who have only received 1 prior
non-biological disease modifying anti-
rheumatic drug (DMARD)

¢ Non-biological DMARDs

For people who have failed on two or more prior
standard DMARDSs (biologic naive):
e  TNF-alpha inhibitors (etanercept,
infliximab, adalimumab, golimumab,
certolizumab pegol)

The positioning of biologic therapy in patients
with only one prior standard DMARD is not in line
with current NICE pathways or BSR guidance
(except in the case of adverse prognostic
factors). As noted in the Final Appraisal
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For people whose disease has not responded
adequately to at least 2 non-biological
DMARDs:

e Biological DMARDs (with or without
methotrexate, including etanercept,
adalimumab, infliximab, golimumab,
certolizumab pegol [subject to
ongoing NICE appraisal],
secukinumab [subject to ongoing
NICE appraisal])

e Apremilast

For people whose disease has not responded
adequately to non-biological and biological
DMARDs, or biological DMARDs are
contraindicated:

e Ustekinumab

e Certolizumab pegol and
secukinumab (subject to ongoing
NICE appraisal)

e Best supportive care.

e Secukinumab
e Apremilast

For people whose disease has not responded
adequately to non-biological and biological
DMARDSs, or biological DMARDs are
contraindicated:

e Ustekinumab

e Certolizumab pegol

e  Secukinumab

e Best supportive care.

Determination document for the multiple
technology appraisal of secukinumab and
certolizumab pegol, the committee questioned
whether biologic therapy is established clinical
practice in the NHS after failure on only one prior
DMARD and which specific group of patients
would use a biologic at this stage in the pathway.

()

Outcomes

The outcome measures to be considered
include:

e disease activity

e functional capacity

e disease progression

e periarticular disease (for example
enthesitis, dactylitis)
mortality
e adverse effects of treatment
e health-related quality of life

This submission includes a range of outcome
measures to assess the clinical benefit of
ixekizumab, including:
e Disease activity (ACR 20/ 50/ 70,
PsARC, MDA)
e Functional capacity (HAQ-DI)
e Effect on concomitant skin condition
(Psoriasis Area and Severity Index
(PASI)) — including PASI 75/90/100
e  Other complications of psoriatic arthritis
including LEI- enthesitis, NAPSI- nail
psoriasis (modified version), LDI-
dactylitis, structural progression
(mTSS)
e Health related quality of life (EQ-5D)
e Adverse events will be reported for
ixekizumab and comparators based on
the results from the clinical studies

Skin involvement (e.g. PASI response) is a
relevant outcome to include in the scope.

The following outcomes will be modelled in the
economic analysis:
o Disease activity, assessed by the
PsARC
e Functional capacity, measured by the
HAQ-DI score
e Health-related quality of life, measured
by EQ-5D and mapped using PASI and
HAQ-DI scores

Data on the impact of ixekizumab on periarticular
disease and disease progression, and the
adverse effects of treatment are presented in the
submission but not included in the economic
analysis due to insufficient comparative data.

No biologic treatment for psoriatic arthritis has
demonstrated an effect on mortality outcomes in
the context of a clinical trial, therefore mortality in
the model has been modelled as the application
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of excess mortality risk associated with PsA to
the mortality risk in the general population.

Economic The reference case stipulates that the cost Cost-effectiveness results are expressed as

analysis effectiveness of treatments should be incremental cost per quality-adjusted life year, NA
expressed in terms of incremental cost per with a lifetime model horizon, considering costs
quality-adjusted life year. from an NHS and PSS perspective.

The reference case stipulates that the time
horizon for estimating clinical and cost
effectiveness should be sufficiently long to
reflect any differences in costs or outcomes

The cost of biosimilar etanercept and biosimilar
infliximab are taken into consideration in the
base case analysis.

between the technologies being compared. Results are presented using the list price for
Costs will be considered from an NHS and treatments in the base case due to the
Personal Social Services perspective. confidentiality of the patient access schemes
The availability of any patient access (PAS) for apremilast and secukinumab. The
schemes for the intervention or comparator PAS for certolizumab pegol is taken into
technologies will be taken into account. account.

For the comparators the availability and cost
of biosimilars should be taken into
consideration.

Subgroups to If evidence allows the following subgroups The subgroups of interest in the economic .

be considered will be considered: analysis are:

e the reason for treatment failure (for
example due to lack of efficacy,
intolerance or adverse events).

e Presence or severity of concomitant

Comorbid psoriasis severity (no psoriasis, mild
to moderate psoriasis, moderate to severe
psoriasis) and

psoriasis (no psoriasis, mild to Previous bDMARD experience (bDMARD-
moderate psoriasis, moderate to naive, bDMARD-experienced).
severe psoriasis)
Special Guidance will only be issued in accordance No equity or equality issues identified. As per the reference case

considerations with the marketing authorisation. Where the

including issues wording of the therapeutic indication does not

related to equity include specific treatment combinations,

or equality guidance will be issued only in the context of
the evidence that has underpinned the

marketing authorisation granted by the

regulator.

Abbreviations: DMARD = disease-modifying antirheumatic drugs; bDMARD = biologic disease-modifying antirheumatic drugs; ACR = American College of Rheumatology; ACR 20 = at least 20%
improvement in both tender and swollen joint counts; ACR 50 = at least 50% improvement in both tender and swollen joint counts; ACR 70 = at least 70% improvement in both tender and swollen
joint counts; PsARC = Psoriasis Area and Severity Index; MDA =Minimum Disease Activity; HAQ-DI = Health Assessment Questionnaire-Disability Index; LEI = Leeds Enthesitis Index; LDI-B =
Leeds Dactylitis Index-Basic; NAPSI = Nail Psoriasis Severity Index; mTSS = modified Total Sharp Score; HRQoL = Health-related quality of life; NHS = National Health Service; NMA = network
meta-analysis; PAS = patient access scheme; PSS = Personal Social Services; QALY = quality adjusted life year; SLR = systematic literature review; SmPC = summary of product characteristics;aa
= tumour necrosis factor alpha
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1.2 Description of the technology being appraised

The summary of product characteristics (SmPC) detailing contraindications and precautions

for the use of ixekizumab can be seen in Appendix C.

Details of the technology being assessed are presented in Table 2 below.

Table 2 Technology being appraised

UK approved name and brand
name

Approved name: Ixekizumab
Brand name: Taltz®

Mechanism of action

Ixekizumab is a recombinant humanised IgG4 monoclonal
antibody (mAb) designed and engineered to selectively inhibit
interleukin-17A (IL-17A), a pro-inflammatory cytokine.(1)

Marketing authorisation/CE mark
status

Date (mm/yyyy) of regulatory submission: -
Date (mm/yyyy) of CHMP positive opinion: 12/2017
Date (mm/yyyy) of regulatory approval: 01/2018

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

Ixekizumab, alone or in combination with methotrexate, is
indicated for the treatment of active psoriatic arthritis in adult
patients who have responded inadequately to, or who are
intolerant to one or more disease-modifying anti-rheumatic
(DMARD) therapies.

Method of administration and
dosage

Ixekizumab is administered by subcutaneous injection (SC).

Dosage

The recommended dose of ixekizumab is dependent on the
concomitant psoriasis severity:

PsA patients without co-morbid moderate-to-severe

psoriasis should receive an initial dose of 160 mg by SC injection
(two 80 mg injections) at week 0, followed by 80 mg (one
injection) every 4 weeks.

PsA patients with concomitant moderate-to-severe psoriasis
should receive an initial dose of 160 mg by SC injection(two
80 mg injections) at week 0, followed by 80 mg (one
injection) at Weeks 2, 4, 6, 8, 10, and 12, then maintenance
dosing of 80 mg (one injection) every 4 weeks.

Additional tests or investigations

None.

List price and average cost of a
course of treatment

List price

Taltz® 80mg solution for injection in prefilled pen x 2 = £2,250
Taltz® 80 mg solution for injection in prefilled syringe = £1,125
Average cost of a course treatment

Per annum cost for PsA patients with concomitant mild to-
moderate psoriasis:

First year: 15 injections — £16,875

Second year: 13 injections — £14,625

Per annum cost for PsA patients with co-morbid moderate
to severe psoriasis:
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First year: 18 injections — £20,250
Second year: 13 injections — £14,625

PAS price

Taltz® 80mg solution for injection in prefilled pen x 2 = -
Taltz® 80 mg solution for injection in prefilled syringe = -
Average cost of a course treatment

Per annum cost for PsA patients with concomitant mild to-
moderate psoriasis:

First year: 15 injections — -

Second year: 13 injections — -

Per annum cost for PsA patients with co-morbid moderate
to severe psoriasis:

First year: 18 injections — -

Second year: 13 injections —-

Patient access scheme (if A simple discount PAS has been agreed with the Department of
applicable) Health.

cDMARD = conventional disease-modifying antirheumatic drug; igG4 = immunoglobulin 4; IL = interleukin; mAb = monocloncal
antibody; PAS = patient access scheme; PsA = psoriatic arthritis SC = subcutaneous

1.3 Health condition and position of the technology in the

treatment pathway

1.3.1 Health condition

Psoriatic arthritis (PsA) is a chronic, progressive, inflammatory arthropathy associated with
psoriasis. (3) PsA is characterized by pain, stiffness, and swelling of joints, which can affect
the whole body and, if untreated, cause permanent joint and tissue damage (4-6) and

ultimately disability. (7)

PsA is a heterogeneous disease with a considerably varied clinical presentation, as joint and
skin symptoms range from mild to very severe and do not always correlate with each other.
(8) PsA can affect the skin, nails, peripheral joints, entheses, and spine. (9-11) Asymmetric
peripheral small joint disease is present in most patients and is characterized by pain and
reddish discoloration of joints along with swelling. Presentation of inflammatory arthritis can
affect any joint but often affects the distal interphalangeal joints. (5, 12) Dactylitis is found in
approximately 50% of patients with PsA and is characterized by swelling of an entire digit
(sausage-like digits). (12) Enthesitis, characterized by inflammation at attachment sites for
tendons or ligaments, is observed in 30% to 50% of patients with PsA in clinical practice,
with the Achilles tendon being the most frequently affected joint. (12) Nail psoriasis is
present in up to 90% of patients with PsA and can present as discoloration of the nails,

pitting, subungual hyperkeratosis, and pustules; in some cases, patients can lose the nail.
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(5, 12) As patients with PsA usually have psoriasis, erythematous and flaky skin is a

frequent symptom. (13)

Psoriatic arthritis is a progressive disease. At an early stage, x-ray images of the hands and

feet can show joint erosion, joint space narrowing, bony proliferation, osteolysis, ankylosis,

and new bone formation. (13) If the joint damage experienced early in PsA is not treated

promptly, it can lead to crippling damage as time and the disease progress. (14) Six months

from PsA symptom onset, peripheral joint erosions develop because of active inflammation

leading to poor long-term physical function. By 2 years, radiological damage is present in

47% of patients, and up to 50% of patients may have developed erosive disease. (8, 15, 16)

Psoriatic arthritis affects men and women equally, and the peak age of onset is between

30 and 50 years of age. (9-11) It is estimated that around 0.19% of the adult population in

the UK is affected by PsA. (17) PsA prevalence is estimated to be higher among people with

psoriasis (between one and two people in every five people with psoriasis), (4) particularly

among those with severe psoriasis. (17) In around 70% of people psoriasis precedes

psoriatic arthritis, (17) although, joint involvement can appear before, at the same time or

after the skin symptoms. (18) On average, the onset of arthritis tends to occur from 7 to 10

years after the onset of skin symptoms, leading to an increasing cumulative incidence of PsA

with longer duration of psoriatic disease. (19) Some patients only present with the typical

clinical manifestations in the joints (including inflammatory arthritis, enthesitis, dactylitis, and

spondylitis), no skin disease but a family history of skin disease. (18)

More than half of patients with PsA have at least one comorbidity. (20) Incidence of common

PsA comorbidities can be seen in Table 3 below.

Table 3

Incidence of PsA comorbidities

Incidence of PsA comorbidities

Husted et al, Kraishi et al, Edson-Heredia et Feldman et al, Ogdie et al,
Comorbidity 2013 (n=631), n | 2014 (n= 196), al, 2015 (n= 2015 (n=1230), n 2015 (n=
(%)2 n (%) 1952), n (%) (%)° 8706), n (%)
Obesity 204 (32.3) 117 (59.7) — — —
Hypertension 221 (35.0) 64 (32.7) 376 (19.3) 440 (35.8) —
Infection 216 (34.2) — — — —
Depression/anxiety 130 (20.6) 27 (13.8) 530 (27.2) 185 (15.0) —
Hyperlipidemia 124 (19.7) 98 (61.6)c 157 (8.0) 425 (34.6) —
Diabetes 72 (11.4) 27 (13.8) 98 (5.0) 196 (15.9) —
Cancer 56 (8.9) — — 80 (6.5) —
CVD 48 (7.6) 17 (8.7) 64 (3.3) 118 (9.6) 338 (3.9)
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Gastrointestinal
disease 37 (5.9) — — 16 (1.3) —
Liver disease 15 (2.4) — — — -

Source: table reproduced from Husni 2015 (20)

-Based on a list of 15 comorbidities: CVD, hypertension, hyperlipidemia, type Il diabetes, obesity, respiratory disease,
gastrointestinal disease, neurologic disease, autoimmune disease, liver disease, depression/anxiety, cancer, other
musculoskeletal conditions, infection, and fibromyalgia.

-Comorbidities in patients with PSA with moderate to severe PsO.

‘Includes patients on dyslipidemia medications.

Cardiovascular disease was the leading cause of death among PsA patients. (21) Although
PsA mortality risk seemed to have improved over time, (21) PsA patients still have an
increased risk of death compared to the general population, with more recent studies
presenting standardised mortality ratios (SMR) varying between 0.82 to 1.59. (21-24) It is
estimated that PsA patients have a reduced life expectancy of approximately 3 years

compared to the general population. (21)

In addition to having a detrimental effect on survival, PsA also has a substantial and
negative impact on many areas of a patient's HRQoL. A cross-sectional survey of PsA
patients and their treating physicians from 16 countries reported that 33-42% of participants
with severe PsA experienced “a lot” of limitation in doing vigorous daily activities, such as
climbing stairs or lifting heavy objects, while 23-29% could not perform daily activities such
as bending, kneeling, or dressing themselves. (25) The percentage of patients who reported
experiencing “a lot” of limitation in the daily activities increased with disease severity. (25)
The HRQoL of PsA patients is lower than that of the general population as well as that of

patients with other forms of inflammatory arthritis. (3)

1.3.2 Position of the technology in the treatment pathway

Treatment options for PsA include the use of NSAIDs, and/or intra-articular corticosteroid
injections, conventional DMARDS as well as biologic DMARDS and targeted synthetic
DMARDS. In the UK, the current clinical pathway of care for PsA patients according to

published NICE clinical guidelines and technology appraisals can be seen in Figure 1 below.
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Figure 1 Proposed position of ixekizumab within the treatment pathway for
patients with PsA in accordance with NICE recommendations
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NSAIDS= nonsteroidal anti-inflammatory drugs; IA= Intra-articular; DMARD= Disease-modifying antirheumatic drugs;
bDAMRD-= biologic Disease-modifying antirheumatic drugs; tsDMARD= targeted synthetic Disease-modifying antirheumatic
drugs; TNF-alpha = tumour necrosis actor alpha; IL-17= interleukin - 17; PDE4= phosphodiesterase type 4; a=NICE TA199
(26); b=NICE TA220 (27); c=NICE TA340 (28); d=NICE TA433 (29); e=NICE TA445 (2).

Treatment guidelines have been published by multidisciplinary consortium of clinical
societies, namely the European League Against Rheumatism (EULAR) and the Group for
Research and Assessment of Psoriasis and Psoriatic Arthritis (GRAPPA). (30, 31) While

there are some differences as to how both consortiums approach the recommendations, in
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general, there is alignment between the recommendations issued by both organisations.

These recommendations largely correspond with technology appraisals published by NICE.

The British Society for Rheumatology and the British Health Professionals in Rheumatology
have also published NICE accredited treatment guidelines for the treatment of psoriatic
arthritis with biologics in 2013. (32) However, as a result of the rapidly evolving treatment
paradigm in psoriasis, not all currently available treatment options are included in these

guidelines (e.g. newer biologic therapies).

Symptomatic therapies, such as nonsteroidal anti-inflammatory drugs (NSAIDs) and
systemic corticosteroids, although widely used to address the symptoms of PsA, (30, 31)
have limited efficacy against peripheral arthritis symptoms, may exacerbate the skin

symptoms of PsA, and long-term use is associated with harmful side-effects. (33, 34)

Despite the variety of treatment options shown in Figure 1, currently available systemic
therapies (including conventional disease-modifying antirheumatic drugs [cDMARD],
targeted disease-modifying antirheumatic drugs [t DMARD] and biologic disease-modifying
antirheumatic drugs [bDMARD]) are associated with a number of limitations, such as lack of
efficacy, inability to sustain efficacy, side-effects or poor tolerability, and inconvenience or
lifestyle compromise. These limitations have led to widespread dissatisfaction with
treatments. Over a quarter of rheumatologists in the MAPP survey (27.7%) reported feeling
as though patients were leaving their clinic due to dissatisfaction or frustration with
treatments, whilst 13.3% of rheumatologists stated that PsA treatments can be worse than
the condition itself. (35) Furthermore, 64% of patients in the MAPP survey expressed
concern about the health risks of long-term therapy, and 90% of patients with PsA felt there

was a need for better therapies. (36)

Patients receiving cDMARDs may fail to achieve adequate improvements or find them

burdensome, due to side-effects or inconvenience. (36) Evidence from RCTs show that only
26-44% of patients receiving leflunomide, cyclosporine, and methotrexate (MTX) achieve an
ACR 20 response within 24 weeks, whilst observational studies have found limited impact of
MTX and sulfasalazine on potentially irreversible structural joint damage. (37-42) cDMARDs

also have limited efficacy against skin symptoms.

While biologics are effective in some patients, (43, 44) RCT data indicate that they may not
achieve adequate control across the symptom domains of PsA. Poor efficacy has been
commonly reported in patients who have received currently available biologic treatments.
(45-48) In a real-world study, 39-65% of patients cited lack of efficacy as their reason for

discontinuation. For example, even with biologic treatments (such as adalimumab,
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certolizumab pegol, golimumab, infliximab, secukinumab, and ustekinumab), American
College of Rheumatology criteria 220% (ACR 20) response rates range from 42-65% after
24 weeks of treatment in RCTs. (49-57)(46-54) Furthermore, RCT data show these
treatments do not effectively address the extra-articular symptoms. For example, only 30—
49% of patients in RCTs who received these treatments achieved a PASI 90 response,
whilst dactylitis and enthesitis persisted in 12-65% and 20—-76% of patients after 24 weeks.
(49-59)

As is the case with other biologics, anti-TNFa therapies are associated with or have
demonstrated improvement in disease activity and even remission for many patients with
PsA, however, their efficacy is not universal. (14, 60, 61) A substantial number of patients
with PsA do not achieve or maintain satisfactory disease control with anti-TNFa therapy. (18,
60, 61) Clinical experts estimate that approximately 10% of PsA patients per year stop TNF-
a inhibitor treatment. (29) Reasons for the loss of efficacy of anti-TNFa therapy are
multifactorial. (60) In some, intolerability or serious adverse events may occur; in others,
disease activity may change and increase despite the use of anti-TNFa therapy; and in
others, gradual loss of efficacy may occur. (60) When a patient does not respond to one anti-
TNFa therapy, switching to another anti-TNFa therapy is a well-established practice in the
NHS. (29) However, even with switching, data from real-world studies suggest that
survival/persistence on a second and subsequent agents may be lower, with discontinuation
rates increasing with successive switches. (14, 47, 60) Data from the DANBIO registry
showed that the proportion of patients who achieved ACR 20, 50, and 70 responses within
3-6 months of anti-TNFa treatment (adalimumab, etanercept, infliximab, golimumab, and
certolizumab pegol), decreased significantly with each consecutive treatment line. (48) For
example, less than 50% of the patients who achieved an ACR 20, 50 and 70 response after
treatment with a TNF-a inhibitor in first-line, achieved such a response after receiving
treatment with a second-line TNF-a inhibitor. (48) Average survival/persistence of patients
with PsA on anti-TNFa therapy is in the range of 2 to 4 years for the first agent and shorter

for subsequent anti-TNFa therapies (60) which is not ideal given the chronic nature of PsA.

Additionally, anti-TNFs (such as infliximab, etanercept or adalimumab) may require
concomitant MTX therapy to reduce immunogenicity and achieve maximal drug survival. (62)
Patients contraindicated to cDOMARDs may therefore not experience optimal benefits from
receiving treatment with anti-TNFs alone. Furthermore, conventional non-biologic systemic
therapies can prove burdensome in terms of lifestyle adaptations for patients, with some
therapies requiring frequent laboratory analyses. For example, in patients receiving

methotrexate therapy, NICE recommend fortnightly full blood count, liver function, and urea
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and electrolytes tests, until six weeks after the last dose increase; these regular tests can

prove extremely inconvenient for patients. (63)

Some patients may not be eligible for anti-TNFa therapies due to contraindications. (14) At
present, the only tsDMARD approved in PsA is apremilast. Its efficacy against PsA
symptoms is limited. (30, 31) For example, of the 161 patients who received the licensed 30
mg twice daily (BID) dose of apremilast in the PALACE-1 trial, only 36.6% and 19.9%
attained ACR 20 and ACR 50 responses, respectively, after 24 weeks. (39) Additionally,
only 21.0% of patients achieved a PASI 75 response. Furthermore, these data are not very
robust as the proportion of patients in this RCT who were biologic-experienced, who are

more difficult to treat, was limited to <10 patients. (39)

Given the limitations of apremilast as well as currently available biologic therapies for PsA,
there is an important unmet need for treatments with a new mechanism of action that can
obtain and sustain efficacy levels similar to those seen with TNF-a inhibitor therapies in both
naive biologic DMARDS patients as well as biologic experienced patients, while maintaining
an acceptable safety profile and minimal disturbance to patients lifestyle. Additionally,
treatments should be able to treat the core joint symptoms of PsA as well as the skin
symptoms (psoriasis and nail psoriasis) and the extra-articular PsA symptoms (such as

enthesitis and dactilytis).

Ixekizumab is the first monoclonal antibody to block both active forms of IL-17A (IL-17Ais
expressed in both homodimer and heterodimer forms) with high binding affinity. (64) It is the
second anti IL-17 (and third biologic therapy) to offer an alternative mechanism of action to
TNF-a inhibitors.

Ixekizumab could be considered to represent an important new treatment option in the
management of psoriatic arthritis as it has been shown to be efficacious in the treatment of
joint and other extra articular symptoms as well as skin and nail disease leading to
improvements in patient reported function and quality of life. Ixekizumab has been
demonstrated to be effective in patients who are either bDMARD naive or inadequate
responders to or intolerant of TNF-a inhibitors and is similarly effective in patients
irrespective of the use of concomitant cDMARD therapy. Ixekizumab has also demonstrated
acceptable safety and tolerability, with an AE profile consistent with currently available
biologics. In addition, ixekizumab has demonstrated high levels of complete or near
complete skin clearance represented by PASI 90 and 100 responses. Ixekizumab may
represent a significant change in the management of psoriatic arthritis patients with

concomitant moderate—to-severe psoriasis. Compared to the only other available anti IL-17
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treatment, ixekizumab requires approximately half of the injections in patients with
concomitant moderate to severe psoriasis or those with inadequate response to prior TNF-a

inhibitor treatment.

In addition to the technology appraisals already mentioned in Figure 1, the following NICE

guidance are relevant to the current submission:

¢ NICE National guidance. Spondyloarthritis in over 16s: diagnosis and management.
[NGG65]. February 2017. Last updated June 2017. (65)

o NICE quality standard. Psoriasis [QS40]. August 2013 (66)

¢ NICE clinical guideline. Psoriasis: The assessment and management of psoriasis
[CG153]. October 2012. Last updated: April 2017(67)

¢ NICE Pathway. Musculoskeletal conditions. December 2013. Last updated August
2017.(68)

1.4 Equality considerations

We are unaware of any equality issues that could impact the appraisal of ixekizumab.
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2 Clinical effectiveness

2.1 Identification and selection of relevant studies

See Appendix D for full details of the process and methods used to identify and select the

clinical evidence relevant to the technology being appraised.

2.2 List of relevant clinical effectiveness evidence
This submission is based on clinical data from two phase Ill RCTs:

e |1F-MC-RHAP - SPIRIT-P1

¢ [|1F-MC-RHBE - SPIRIT-P2

These were the only two studies identified in the systematic literature review as being
relevant for the decision problem. A summary of the study designs from both ixekizumab

studies is provided in Table 4.

Table 4 Summary of ixekizumab pivotal PsA RCTs
Trial name . . Primary trial
Trial overview
(acronym) reference
Phase Il
Phase lll, double-blind, placebo-controlled and active- controlled
RCT in bDMARD naive patients. The study consisted of a 24 Mease et al.
SPIRIT-P1 . . 2017 (69)
(RHAP) weeks double-blind treatment period, followed by a 28 weeks
open-label extension period and a long-term open-label
extension period of up to 104 weeks.
Phase lll, double-blind, placebo-controlled RCT in patients with
SPIRIT-P2 inadequate response or intolerant to TNF-a inhibitors. The study | Nash et al. 2017
(RHBE) consisted of a 24 weeks double-blind treatment period followed (70)

by a 132 weeks open-label extension period.

bDMARD = biologic disease-modifying antirheumatic drug; RCT = randomised controlled trial;

Both SPIRIT-P1 and SPIRIT-P2 studies were phase lll, multicentre, randomised, double-
blind, placebo-controlled, parallel-group, outpatient trials comparing the efficacy and safety
of ixekizumab to placebo in two sub-groups of patients: i) biologic disease-modifying
antirheumatic drug (bDMARD)-naive patients (I1F-MC-RHAP) and ii) tumour necrosis factor
(TNF) inhibitor—experienced patients (I1F-MC-RHBE). In addition, SPIRIT-P1 also included
an active control reference (adalimumab) arm. Long-term efficacy and safety will be

evaluated for up to 3 years in the extension period for patients who participate throughout
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the entire 3-year study. An overview of the SPIRIT- P1 and SPIRIT-P2 studies is provided in

Table 5.
Table 5 Clinical effectiveness evidence
Study SPIRIT-P1 (RHAP)

Primary trial reference

Mease et al. 2017 (69)

Study design

Phase lll, multicentre, randomised, double-blind, placebo-controlled and
active-controlled, clinical trial comparing the efficacy and safety of two
regimens of ixekizumab and an active reference arm adalimumab, at the
approved dose and regimen, to placebo in biologic disease-modifying
antirheumatic drug (bDMARD)-naive patients. The study consisted of a 24
weeks double-blind treatment period, followed by a 28 weeks open-label
extension period and a long-term open-label extension period of up to 104
weeks. Please note that the study was not to test equivalence or non-
inferiority of ixekizumab versus adalimumab.

Population

Adult patients (=18 years of age) with active PsA who were bDMARD-
naive.

Intervention(s)

Ixekizumab 80mg Q2W (n=103)
Ixekizumab 80mg Q4W (n=107)

Comparator(s)

Placebo (n=106)
Adalimumab 40 mg Q2W (n=101) (not an active comparator)

Indicate if trial supports
application for marketing
authorisation

Indicate if trial used in the
Yes . Yes
economic model

Rationale for use/non-use in

the model NA
e Disease activity (ACR 20/ 50/ 70, PsARC*, MDA)
e Functional capacity (HAQ-DI*)
e effect on concomitant skin condition (Psoriasis Area and Severity
Index [PASI*]) — including PASI 75/90/100
Reported outcomes specified e other complications of psoriatic arthritis (LEI- enthesitis, NAPSI-
in the decision problem nail psoriasis [modified version], LDI-B dactylitis, structural
progression [mTSS])
e Health related quality of life (EQ-5D*)
e Adverse events
e  Mortality
All other reported outcomes NA
Study SPIRIT-P2 (RHBE)

Primary trial reference

Nash et al. 2017 (70)

Phase lll, multicentre, randomised, double-blind, placebo-controlled,
clinical trial comparing the efficacy and safety of two regimens of
ixekizumab to placebo in biologic disease-modifying antirheumatic drug

Study design
y 9 (bDMARD)-experienced patients. The study consisted of a 24 weeks
double-blind treatment period, followed by a 152 weeks open-label
extension period.
. Adult patients (=18 years of age) with active PsA who were bDMARD-
Population

experienced.
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Ixekizumab 80mg Q2W (n=123)

Intervention(s
() Ixekizumab 80mg Q4W (n=122)

Comparator(s) Placebo (n=118)

Indicate if trial supports Indicate if trial used in the

application for marketing Yes - Yes
.. economic model
authorisation -

Rationale for use/non-use in

the model NA

e Disease activity (ACR 20/ 50/ 70, PsARC*, MDA)

e Functional capacity (HAQ-DI*)

e Effect on concomitant skin condition (Psoriasis Area and Severity
Index [PASI*]) — including PASI 75/90/100

e  Other complications of psoriatic arthritis (LEI- enthesitis, NAPSI-
nail psoriasis [modified version], LDI-B dactylitis)

e Health related quality of life (EQ-5D*)

e Adverse events

e  Mortality

Reported outcomes specified
in the decision problem

All other reported outcomes NA

Abbreviations: bDMARD = biologic disease-modifying antirheumatic drugs; ACR = American College of Rheumatology; ACR
20 = at least 20% improvement in both tender and swollen joint counts; ACR 50 = at least 50% improvement in both tender and
swollen joint counts; ACR 70 = at least 70% improvement in both tender and swollen joint counts; PsARC = Psoriasis Area
and Severity Index; MDA =Minimum Disease Activity; HAQ-DI = Health Assessment Questionnaire-Disability Index; LEI =
Leeds Enthesitis Index; LDI-B = Leeds Dactylitis Index-Basic; NAPSI = Nail Psoriasis Severity Index; mTSS = modified Total
Sharp Score.

*Qutcomes included in the economic model.

Please note that the background mortality used in the economic modelling has been taken
from UK life tables.

2.3 Summary of methodology of the relevant clinical

effectiveness evidence

The methodology and results for all the relevant SPIRIT studies for the 24 week treatment
period have been published. Week 24 data for SPIRIT-P1 has been published in the Annals
of the Rheumatic Diseases in August 2017 (Mease, 2017). (69) Week 24 data for the
SPIRIT-P2 study have been published in Nash et al. 2017. (70) Where necessary,

information has also been presented from the individual CSRs.

2.3.1 Trial design

Diagrammatic representations of the trial design of the relevant SPIRIT studies can be seen
in Figure 2 and Figure 3. Both SPIRIT studies consisted of a 24 week double-blind
‘Treatment Period’. SPIRIT-P1 is then followed by an extension period week 24 to 52, and

further followed by a long-term extension period week 52 —week 156. Following the 24 week
blinded period, SPIRIT-P2 has a long-term extension week 52 to week 156. During the
treatment period (week 0 -24) the efficacy and safety of two dose regimens of ixekizumab
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(80 mg every two weeks (Q2W) and 80 mg every four weeks (Q4W)) were compared with
placebo. The adalimumab 40 mg twice weekly (Q2W) treatment arm served as an active
reference for comparison with placebo in the SPIRIT-P1 trial. The SPIRIT-P1 trial was not
powered to test equivalence or non-inferiority of ixekizumab versus adalimumab. (69)
Patients randomised to receive ixekizumab were administered a starting dose of 160 mg
given as two injections at week zero. The primary efficacy objective of the trials was
evaluated at the end of the treatment period (week 24). (69, 70)

The study periods of SPIRIT-P1 and -P2 are detailed below:

Period 1: Screening period lasting from 4 to 30 days prior to Period 2
e Period 2: Double-blind treatment period, from week 0 (baseline) to week 24 inclusive
e Period 3: Extension period, after week 24 to week 52 inclusive

e Period 4: Long-term extension period after week 52 to week 156 inclusive (Note that in
SPIRIT-P2, Period 3 and 4 were combined into one extension period (from week 24 to
week 156)

o Period 5: Post-treatment follow-up period, from the last treatment period visit, or early

termination visit, to a minimum of 12 weeks following that visit.

At week 16, patients were classified as responders or non-responders according to pre-

defined blinded criteria (to investigators, study personnel and patients):

e Responders were patients who achieved = 20% improvement in either tender joint

count (TJC) and/or in swollen joint count (SJC) from baseline;
¢ Non-responders were patients who failed to meet these criteria.

All inadequate responders (i.e. patients who failed to meet defined criteria for improvement
in tender and swollen joints) were administered rescue therapy (patient’s background
therapy) at week 16 which was maintained for the remainder of the treatment period.
Patients who were receiving ixekizumab before week 16 were assigned rescue therapy while
continuing with their same assigned ixekizumab dose regimen, whereas those who were
receiving adalimumab or placebo were re-randomised in a 1:1 ratio to receive either
ixekizumab 80 mg Q2W or Q4W (following an 8-week washout period (from week 16 to

week 24, for adalimumab patients only).
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Figure 2 SPIRIT-P1: Schematic of trial design
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Abbreviations: d = day(s); IXE = ixekizumab; LV = date of last visit; n = number of patients; Q2W = every 2 weeks; Q4W = every 4 weeks; SC = subcutaneous; V =

study visit; W = study week.
a The study remained blinded until the last patient completed Week 24 and the reporting database was locked.

b Inadequate Responders at Week 16 (as defined by blinded tender joint count and swollen joint count criteria) received rescue therapy starting at Week 16. In addition, all Inadequate
Responders at Week 16 who were initially randomized to placebo were re-randomized to either ixekizumab dose regimen and receive 2 SC injections of ixekizumab (160 mg total) and, therefore, all
patients received 3 SC injections of blinded investigational product at this time point to maintain the study blind. All Inadequate Responders at Week 16 who were initially randomized to adalimumab
and re-randomized to either ixekizumab dose regimen received a final dose of adalimumab at Week 16 and placebo for 8 weeks (thus from after Week 16 until Week 24) as a washout procedure
before beginning ixekizumab with a starting dose of 160 mg (given as 2 injections) at Week 24.

c At Week 24, all patients still receiving placebo from the placebo group were re-randomized to ixekizumab and received 2 SC injections of ixekizumab (160 mg total). All patients received
3 SC injections of blinded investigational product at this time point to maintain the study blind. Also at Week 24, all patients still receiving adalimumab received a final dose of adalimumab at Week

24 but were re-randomized to either ixekizumab dose regimen and thereafter went through a placebo washout for the following 8 weeks (Week 26 until Week 32) before beginning ixekizumab at
Week 32. Patients are to be discontinued from the study if they do not meet the defined response criteria at Week 32 and any subsequent visit during the study.
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Figure 3 SPIRIT-P2: Schematic of trial design
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Abbreviations: LV = date of last visit; LY = LY2439821 (ixekizumab); n = number of patients; Q2W = every 2 weeks; Q4W = every 4 weeks; SC = subcutaneous; V=

study visit; W = study week.

a The study remained blinded until the last patient completed Week 24 and the clinical trial database to Week 24 (inclusive) was locked.

b Inadequate Responders (IRs) at Week 16 (as defined by blinded tender joint count and swollen joint count criteria) received rescue therapy starting at Week 16. In addition, all IRs at
Week 16 who were initially randomized to placebo were re-randomized to either ixekizumab dose regimen and received 2 SC injections of ixekizumab (160 mg total); therefore, all patients received
2 SC injections of blinded study drug at this time point to maintain the study blind.

c At Week 24, all patients still receiving placebo from the placebo treatment group were re-randomized to ixekizumab and received 2 SC injections of ixekizumab (160 mg total); therefore,

all patients received 2 SC injections of blinded study drug at this time point to maintain the study blind. Patients are to be discontinued from the study if they do not meet the defined response
criteria at Week 32 or at any subsequent visit during the study. Patients receiving ixekizumab at Week 16 remained on the same dose through Period 3.
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For both SPIRIT studies, patients who completed the double-blind treatment period entered

into the open-label extension period from week 24 onwards. During this time:

o Patients who had received ixekizumab during the double-blind treatment period (up to

week 24), continued with their same dose regimen.

o Patients who responded to placebo during the double-blind treatment period (up to week
24), were re-randomised (1:1) to receive ixekizumab 80 mg Q2W or Q4W beginning with
a starting dose of 160 mg at week 24. Inadequate responders to placebo were treated as

indicated in Figure 2 and Figure 3.

e Patients who received adalimumab during the double-blind treatment period (up to week
24), were re-randomised (1:1) to receive ixekizumab 80 mg Q2W or Q4W following an 8-
week washout procedure (from week 24 until week 32). These patients did not receive
an ixekizumab 160 mg starting dose. Inadequate responders to adalimumab were

treated as indicated in Figure 2 and Figure 3.

Patients continued on the same dosing regimens during the whole of the extension (SPIRIT-
P1 and -P2) and long-term extension periods (SPIRIT-P1).

The extension period and long-term extension period allow collection of data for the
assessment of maintenance of efficacy and long-term safety data with ixekizumab. Once the
extension and long-term extension periods are completed, patients stop the study drug to

participate in the post-treatment follow-up period.

Finally, all patients who received at least one dose of investigational product entered the
post-treatment follow-up period for a minimum of 12 weeks after their last regularly

scheduled visit or the date of their Early Termination Visit (ETV) for safety monitoring.

Patients who were receiving cDMARDs at the beginning of the study (week 0), were allowed
to continue with their cDOMARD medication during the double-blind treatment period (Period
2), however, alteration of their cDOMARD dose and/or introduction of a new cDMARD was
strongly discouraged, unless required for safety reasons, or required for rescue therapy for
inadequate responders at week 16. If, at any time, the investigator believed that side effects
or laboratory abnormalities were attributable to the cDMARD, the cDMARD dose was
lowered or the medication stopped. During the extension and long-term extension periods
(Periods 3 and 4), adjustment of allowed cDMARDs (dose change, introduction, or

withdrawal of DMARDs) was permitted.
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2.3.2 Randomisation and blinding

Both SPIRIT trials were double-blind studies; patients and study site personnel were blinded
to study treatment until after all patients completed the treatment period (week 24) or had

discontinued from the study and the clinical trial database through week 24 had been locked.

Patients who met the criteria for enrolment following screening were randomised by a
computer-generated random sequence using either an interactive voice response system
(IVRS) (SPIRIT-P1 only) or an interactive web response system (IWRS) (SPIRIT-P2 only) to

one of the double-blind treatment groups in the treatment period. Patients were stratified as

follows:
e SPIRIT-P1:

o Country

o cDMARD experience at baseline (naive, past use, and current use)
e SPIRIT-P2:

o Country

o TNF inhibitor experience (inadequate responder to one TNF inhibitor, two

TNF inhibitors, or intolerance to TNF inhibitors)

Inadequate responders at week 16 receiving placebo or adalimumab (SPIRIT-P1 only) were
re-randomized (1:1) using IVRS/ IWRS to either ixekizumab 80 mg Q2W or 80 mg Q4W.

At week 24, patients remaining in the placebo and adalimumab (SPIRIT-P1 only) groups at
the completion of the double-blind treatment period (Period 2) were re-randomized to
ixekizumab 80 mg Q2W or Q4W. The re-randomization was performed by IVRS/ IWRS.

In order to preserve the blinding of the study, a minimum number of sponsor personnel not in
direct contact with study sites had access to the randomisation table and treatment
assignments before the study was unblinded. Site personnel confirmed that they had located
the correct assigned investigational product package by entering a confirmation number
found on the package into the IVRS/ IWRS.

In order to maintain study blind, a double dummy design was used, in which the pre-filled
syringes containing either ixekizumab or placebo (for ixekizumab), were visibly

indistinguishable from each other. Additionally, pre-filled syringes containing either
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adalimumab or placebo (for adalimumab) visibly indistinguishable from each other were also
used for SPIRIT-P1.

Study protocols and informed consent forms were approved by applicable ethics review

boards, and all patients signed informed consent before undergoing study-related

procedures.

2.3.3 Eligibility criteria

Key eligibility criteria for the SPIRIT studies can be seen in Table 6. A complete list of all

inclusion and exclusion criteria is given in Appendix L.

Table 6 Key eligibility criteria for the SPIRIT-P1 and SPIRIT-P2 studies
Trial . o . o
Inclusion Criteria Exclusion Criteria
Code
e Male or female patients 18 years or older
e Have an established diagnosis of PsA (of | * History of mallgna.nt disease (c.)the.r than
at least 6 months and currently met the non-'melanor.na skin cancer or in situ
Classification Criteria for Psoriatic cerV|c'aI carcinoma, succes.,sf}.llly treated
Arthritis) and with no recurrences within the past 5
e Have active PsA defined as at least 3 of years) . . L G
68 tender and 3 of 66 swollen ioints e Recent infection requiring hospitalization
SPIRIT- . J . or antibiotic treatment
P1 (69) . .H‘_"'VE’ at Igast 1 disease-related definite e Positive testing for hepatitis B, hepatitis
joint erosion on hand or foot x-rays as C, or human immunodeficiency virus
determined by the central reader ORa C- | , | jyer function or haematology test results
reactive protein (CRP) >6 mg/L at outside of predefined limits
screening e Any history of biologic treatment for
e Have active psoriatic skin lesions plaque psoriasis or PsA.
(plaques) or a documented history of
plaque psoriasis.
e Male or female patients 18 years or older
* Have an established diagnosis of PsA (of | ¢  History of malignant disease within the
at least 6 months and currently met the past 5 years (other than non-melanoma
Classification Criteria for Psoriatic skin cancer successfully treated and with
Arthritis) limited recurrences within 5 years before
e Have active PsA defined as at least 3 of baseline)
68 tender and 3 of 66 swollen joints e Recent (4—24 weeks before baseline
SPIRIT- e Have active psoriatic skin lesions depending on infection type and severity)
P2 (70) (plaques) or a documented history of history of ongoing, chronic, or recurrent

plaque psoriasis

e Previously treated with tumor necrosis
factor alpha inhibitor (TNFi) and had an
inadequate response to one or two TNFis
or were intolerant to TNFis.

e Previously treated with one or more
cDMARDs.

infections

e Present ulcerative colitis or Crohn’s
disease (patients with a history of, but not
active, Crohn’s disease or ulcerative
colitis were permitted to participate in this
study).

2.3.4 Settings and locations where the data were collected

SPIRIT-P1 and -P2 were international, multicentre trials conducted in outpatient settings in
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15 and 10 countries, respectively, across Europe, North America, Australia and Asia. Across
the two studies there were a total of ] based in the UK which enrolled a total of [}

The summary of trial data collection locations are provided in Appendix M.
2.3.5 Study drugs

An overview of the study drugs in the SPIRIT studies can be seen in Table 7.

As the primary endpoints for the SPIRIT studies included both the Q2W and Q4W dosing
regimens in the Treatment Period, the results for both these treatments groups are
presented in this submission.

Table 7 Overview of study drugs in the SPIRIT-P1 and SPIRIT-P2 studies

Study drugs SPIRIT-P1 ‘ SPIRIT-P2

Treatment Period

A single starting dose of ixekizumab 160 mg (2 x SC injections) followed by
ixekizumab 80 mg given as 1 x SC injection every 2 weeks (80 mg Q2W)

A single starting dose of ixekizumab 160 mg (2 x SC injections) followed by
ixekizumab 80 mg given as 1 x SC injection every 4 weeks (80 mg Q4W)
Extension and Long-Term Extension Period

Ixekizumab 80 mg given as 1 x SC injection every 2 weeks (80 mg Q2W)
Ixekizumab 80 mg given as 1 x SC injection every 4 weeks (80 mg Q4W)
Treatment Period

A single starting dose of placebo given
as 2 x SC injections followed by placebo | A single starting dose of placebo given
for ixekizumab Q2W as 2 x SC injections followed by
Placebo for adalimumab (1 SC injection) | placebo for ixekizumab Q2W

given every two weeks (Q2W)
Treatment Period

Adalimumab Adalimumab 40 mg given as a 1 x SC
injection every two weeks (Q2W)

Q2W = every 2 weeks; Q4W = every 4 weeks; SC = subcutaneous

Ixekizumab

Placebo

NA

The licensed dose of ixekizumab is 160 mg by SC injection (two 80 mg injections) at week O,
followed by 80 mg (one injection) Q4W for patients without concomitant moderate-to-severe
psoriasis and ixekizumab 160 mg by subcutaneous injection (SC) (two 80 mg injections) at
week 0, followed by 80 mg (one injection) at Weeks 2, 4, 6, 8, 10, and 12, then maintenance
dosing of 80 mg (one injection) every 4 weeks for patients with concomitant moderate-to-
severe psoriasis. The dosing schedule for patients with concomitant moderate-to-severe
psoriasis follows the licensed dosing schedule of ixekizumab in the moderate-to-severe

psoriasis indication.

2.3.6 Identity of investigational product and treatment administration
In addition to the treatment regimens outlined above in Table 7 patients were also

administered placebo injections in varying regimens in order to maintain study blind.
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2.3.7 Concomitant therapies

Treatment with concomitant therapies was allowed during the double-blind period of the
study. Patients taking permitted medications were required to be on a chronic, stable dose at
baseline (week 0) through week 24 (inclusive), unless a change was required for safety

reasons or for rescue medication for Inadequate Responders at week 16.
The following concomitant therapies were permitted:
e NSAIDs (including COX-2 inhibitors) and analgesics

o Up to the maximum recommended doses for pain
e cDMARDs

o MTX: Up to 25 mg/week

o Hydroxychloroquine: Up to 400 mg/day

o Leflunomide: Up to 20 mg/day

o Sulfasalazine: Up to 3 g/day
e Topical Steroids

o Class 6 (mild)

o Class 7 (least potent)
e Oral Corticosteroids

o Upto 10 mg/day of prednisone (or its equivalent)
¢ Inhaled Steroids for asthma
e Other Concomitant Therapies for Ps

o Shampoos, not containing >3% salicylic acid, corticosteroids, coal tar, or vitamin

D3 analogues

o Topical Products, not containing urea, >3% salicylic acid, alpha- or beta-hydroxyl

acids, corticosteroids, or vitamin D3 analogues
o Bath Oils/Oatmeal Bath Preparations
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e  Other Concomitant Medications for Concomitant Diseases

Rescue therapy (week 16): Patients who were identified as Inadequate Responders at
week 16 were required to modify their concomitant medication by adjusting the dose of
existing medication(s) and/or introduction of new medication(s). Modifications made at week
16 must have remained in place and unchanged throughout the remainder of the double-
blind period of the study. The following medications were eligible for modification: NSAIDs
and opiate analgesics, cDMARDs, and oral corticosteroids. Additionally, one intra-articular

injection of a corticosteroid was permitted for Inadequate Responders.

2.3.8 Primary and key efficacy secondary outcomes

Primary efficacy outcome

The primary efficacy measure used in the SPIRIT-P1 and —P2 trials was the American

College of Rheumatology response criteria (ACR) at 24 weeks of treatment.

Using this measure, the primary objective of the trials was to assess at week 24 of treatment

whether ixekizumab 80 mg Q2W or 80 mg Q4W were superior to placebo in:
i) biologic disease-modifying antirheumatic drug (bDMARD)-naive patients (SPIRIT- P1) and
ii) tumor necrosis factor (TNF) inhibitor—experienced patients (SPIRIT-P2)

measured as the proportion of patients achieving at least a 20% improvement from baseline
in ACR response (ACR 20).

Definition of primary efficacy outcome

ACR 20 (American College of Rheumatology)

The American College of Rheumatology response criteria consists of 7 disease activity
measurements: tender joint count, swollen joint count, patient’s assessment of pain, patient’s
global assessment of disease activity, physician’s global assessment of disease activity,
patient’'s assessment of physical function, and an acute-phase reactant value (See Appendix
N for further details).

In order to become an ACR 20 responder, a patient had to achieve the following:

o 220% improvement in both tender joint count (TJC) and swollen joint count (SJC), and
e 220% improvement in at least 3 of the following 5 ACR Core Set criteria:

1) Patient's Assessment of Pain Visual Analog Scale (VAS)
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2) Patient’s Global Assessment of Disease Activity (PatGA) VAS
3) Physician’s Global Assessment of Disease Activity (PGA) VAS

4) Patient’'s assessment of physical function as measured by the
Health Assessment Questionnaire-Disability Index (HAQ-DI)

5) Acute-phase reactant as measured by high sensitivity (assay)
C-reactive protein (hs-CRP)

ACR responder criteria are established, well-accepted, and the most commonly used criteria

by regulators (e.g., EMA) for assessing response to therapy in PsA clinical trials. (71)

Key secondary efficacy outcomes

Key secondary efficacy measures assessed in the SPIRIT-P1 and —P2 studies included
additional ACR comparisons (defining a higher degree of treatment response than ACR 20)
as well as other evaluations of disease activity; evaluations of effect on concomitant skin
condition, functional capacity, complications of psoriatic arthritis (dactylitis, enthesitis) and
HRQoL. The key secondary efficacy outcomes discussed in this section are those endpoints
that have been included in the economic analysis (ie, PsARC, HAQ-DI and PASI) as well as
ACR 50 and ACR 70 (due their link to the main endpoint). Please refer to Appendix N for
further details on the definition and assessment of the key secondary efficacy outcomes.
Additionally, Appendix O contains an exhaustive list of the secondary efficacy endpoints
included in the SPIRIT-P1 and —P2 trials, while Appendix P contains the results of other key
secondary efficacy outcomes not included in the main body of the submission (ie, HAQ-DI at
week 24, PASI at week 24, modified Total Sharp Score (mTSS), enthesitis, dactylitis,
MDARrasi and NAPSI).

The secondary efficacy outcomes assessed in the SPIRIT studies and included in the main
body of the submission are: (69, 70, 72-74)

e Proportion of patients meeting the Psoriatic Arthritis Response Criteria (PSARC modified)

at week 12 and 24 (used in economic model)
e Change from baseline to week 12 in HAQ-DI (used in economic model)

e Proportion of patients achieving PASI 75 response at week 12 (restricted to patients with
baseline psoriatic lesion(s) involving 23% BSA) (mayor (gated) secondary endpoint)

(used in economic model)

e Proportion of patients achieving PASI 90 and PASI 100 at week 12 (restricted to patients

with baseline psoriatic lesion(s) involving 23% BSA) (used in economic model)
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e Proportion of patients achieving ACR 50 and ACR 70 at week 24
e Proportion of patients achieving ACR 20, ACR 50 and ACR 70 at week 12

Additionally, the following outcomes have been presented in Appendix Q for the extension
period for those patients who were randomised to ixekizumab at the start of the double-blind

treatment period up to week 108 (where available):

¢ Proportion of patients achieving PsARC response criteria up to week 108

Proportion of patients achieving ACR 20, ACR 50 and ACR 70 up to week 108

Change from baseline to week 52 in HAQ-DI scores

Proportion of patients achieving PASI 75, PASI 90 and PASI 100 up to week 108

Change from baseline to week 52 in mTSS on hand and foot x-rays (SPIRIT-P1 only)

2.3.9 Summary of trials methodology

A comparative summary of the methodology of the SPIRIT studies is presented in Table 8.

Not all pre-specified secondary and exploratory objectives were deemed relevant for this
submission (as presented in the final scope for this appraisal) and have therefore not been
discussed here. A full list of all pre-specified secondary endpoints for SPIRIT-P1 and

SPIRIT-P2 is presented in Appendix O.
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Table 8 Comparative summary of trial methodology

Trial SPIRIT- P1 (NCT01695239) SPIRIT-P2 (NCT02349295)

Settings and
locations where
the data were

114 study sites in 15 countries: Belgium,
Bulgaria, Canada, Czech Republic, Estonia,
Japan, Spain, France, Great Britain,

109 study sites in 10 countries: Australia,
Czech Republic, France, Germany, Italy,
Poland, Spain, Taiwan, United Kingdom,

collected

Mexico, Netherlands, Poland, Russia,
Ukraine, United States.
(Further details can be seen in Appendix M)

and United States

(Further details can be seen in Appendix
M)

Duration of trial
and time trial
was conducted

e Double-Blind Treatment Period
(week 0-24 — primary endpoint
assessment)

Extension Period (week 24-52)

e |ong-term Extension Period (week 52-
156)

e  Post-Treatment Follow-Up Period (from
the last treatment period visit or ETV up
to a minimum of 12 weeks after that
visit)

Duration of trial (including long-term safety

and efficacy follow up): 3 years

e  Double-Blind Treatment Period
(week 0-24 — primary endpoint
assessment)

Extension Period (week 24-156)
Post-Treatment Follow-Up Period
(from the last treatment period visit
or ETV up to a minimum of 12 weeks
after that visit)

Duration of trial (including long-term
safety and efficacy follow up): 3 years

Trial design Randomised, double-blind, placebo- Randomised, double-blind, placebo-
controlled, active-controlled, parallel-group controlled, parallel-group study.
study.

Main eligibility Adult patients (=18 years of age) with active | Adult patients (=18 years of age) with

criteria for PsA who were bDMARD-naive. active PsA who were bDMARD-

participants experienced.

Number of 417 363

patients

randomised

Trial arms Treatment Period Treatment Period

(n=number Ixekizumab 80mg Q2W Ixekizumab 80mg Q2W

randomised/not (n=103) (n=123)

randomised; Ixekizumab 80mg Q4W Ixekizumab 80mg Q4W

treatment period) | (n=107) (n=122)

including how Placebo Placebo

and (n=106) (n=118)

when they were Adalimumab 40 mg Q2W

administered (n=101) Extension Period

Extension and Long-Term Extension Period
Ixekizumab 80 mg Q4W (n = 191)
Ixekizumab 80 mg Q2W (n= 190)

Ixekizumab 80 mg Q4W (n = 157)
Ixekizumab 80 mg Q2W (n= 153)

Randomisation
and masking

Computer-generated random sequence
using an IVRS, including, re-randomizations

Computer-generated random sequence
using an IWRS, including, re-

randomizations at week 16 and week 24.
Study site personnel, including outcomes
assessor(s) and patients were blinded to
study treatment until after all patients
completed week 24 or had discontinued
from the study and the clinical trial
database through week 24 had been
locked. Clinical trial material (syringes
and contents) containing either
ixekizumab or placebo were visibly

at week 16 and week 24. Study site
personnel, including outcomes assessor(s)
and patients were blinded to study
treatment until after all patients completed
week 24 or had discontinued from the study
and the clinical trial database through

week 24 had been locked. Clinical trial
material (syringes (and contents) containing
either (ixekizumab or placebo for
ixekizumab) and (adalimumab or placebo
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Trial

SPIRIT- P1 (NCT01695239)

SPIRIT-P2 (NCT02349295)

for adalimumab) were visibly
indistinguishable from each other.

indistinguishable from each other.

Primary objective

To assess whether ixekizumab 80 mg

(Q2W or Q4W) was superior to placebo at
week 24 as measured by the proportions of

patients achieving ACR 20.

To assess whether ixekizumab 80 mg
(Q2W or Q4W) was superior to placebo
at week 24 as measured by the
proportions of patients achieving ACR 20.

Major secondary
outcomes
presented in the
main body of the
submission
(either in main
body of the
submission or
the Appendix)

Major secondary (gated) outcomes were
assessed over 24-weeks and included:

e Change from baseline to week
24 in HAQ-DI

e Change from baseline to week
24 in mTSS

e  Proportion of patients
achieving ACR 20 response at
week 12

e  Proportion of patients
achieving PASI 75 response
at week 12 (restricted to
patients with baseline psoriatic
lesion(s) involving 23% BSA)

e Change from baseline to
Week 12 in LEI in patients
with enthesitis at baseline

Major secondary (gated) outcomes were
assessed over 24-weeks and included:
e Change from baseline to

week 24 in HAQ-DI

e  Proportion of patients
achieving ACR 20 response
at week 12

e  Proportion of patients
achieving PASI 75
response at week 12
(restricted to patients with
baseline psoriatic lesion(s)
involving 23% BSA)

e  Proportion of patients
achieving Coates criteria for
MDA at week 24 (using LEI
(6 enthesal points) to
assess enthesitis)

e  Proportion of patients
achieving complete
resolution in enthesitis as
assessed by the LEI at
week 24 in patients with
enthesitis at baseline
(LEI>0).

Other secondary
outcomes
presented in this
submission
(either in main
body of the
submission or
the Appendix)

e  Proportion of patients meeting
the Psoriatic Arthritis
Response Criteria (PsARC
modified) at week 12 and 24

e  Proportion of patients
achieving ACR 20, ACR 50
and ACR 70 response rates at
week 12

e  Proportion of patients
achieving ACR 50 and ACR
70 at week 24

e  Proportion of patients
achieving PASI 75 at week 24

e  Proportion of patients
achieving PASI 90 and PASI
100 at week 12 and week 24

e  Proportion of patients
achieving complete resolution
in enthesitis as assessed by
the LEI at week 24 in patients
with enthesitis at baseline

e  Proportion of patients
meeting the Psoriatic
Arthritis Response Criteria
(PsARC modified) at week
12 and 24

e  Proportion of patients
achieving ACR 20, ACR 50
and ACR 70 response rates
at week 12

e  Proportion of patients
achieving ACR 50 and ACR
70 at week 24

e  Proportion of patients
achieving PASI 75 at week
24

e  Proportion of patients
achieving PASI 90 and
PASI 100 at week 12 and
week 24
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Trial SPIRIT- P1 (NCT01695239) SPIRIT-P2 (NCT02349295)
e  Proportion of patients e  Proportion of patients who
achieving Coates criteria for achieve dactylitis resolution
MDA at week 24 (using LEI (6 as assessed by the LDI-B
enthesal points) to assess at week 24 in the subgroup
enthesitis) of patients with dactylitis at
e  Proportion of patients who baseline
achieve dactylitis resolution as e  Proportion of patients who
assessed by the LDI-B at achieve complete resolution
week 24 in the subgroup of of psoriasis fingernail
patients with dactylitis at involvement at week 24
baseline measured by the Nail
e  Proportion of patients who Psoriasis Severity Index
achieve complete resolution of (NAPSI) score in the
psoriasis fingernail subgroup of patients with
involvement at week 24 fingernail involvement at
measured by the Nail baseline
Psoriasis Severity Index e  Proportion of patients
(NAPSI) score in the subgroup achieving PsARC response
of patients with fingernail up to week 52
involvement at baseline ®  Proportion of patients
®  Proportion of patients achieving ACR 20, ACR 50
achieving PsARC response up and ACR 70 up to week 52
to week 108 e  Proportion of patients
e  Proportion of patients achieving PASI 75, PASI 90
achieving ACR 20, ACR 50 and PASI 100 up to week
and ACR 70 up to week 108 52
e Change from baseline e Change from baseline
(extension period) to week 52 (extension period) to week
in HAQ-DI scores 52 in HAQ-DI scores
e  Proportion of patients
achieving PASI 75, PASI 90
and PASI 100 up to week 108
e Change from baseline
(extension period) to week 52
in mTSS on hand and foot x-
rays
Selected e Gender e Gender
subgroups e Age e Age
e Race e Race
e  Ethnicity e  Ethnicity
e Weight o Weight
e BMI e BMI
e  Geographic region e  Geographic region
e cDMARD experience at ® TNFi experience (IR to 1

baseline: naive, past use, or
current use

o Disease severity (hs-CRP: <6
or >6)

® previous PsA therapy

e time since PsA onset (years)

® bone erosion: yes or no (for
mTSS analysis only)

e eligibility for biologic therapy
under NICE criteria

TNFi, IR to 2 TNFi, or
intolerance to a TNFi)

e DMARD concomitant
medication (past use,
current use)

e Baseline disease severity
(hs-CRP: <6 or >6)

® time since PsA onset
(years)
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Trial SPIRIT- P1 (NCT01695239) SPIRIT-P2 (NCT02349295)

e concomitant cDMARD use e smoking status at baseline
(yes/ no) (post-hoc analysis) (yes or no)

° ® baseline psoriasis (psoriatic

e Afull list of all subgroup lesions with 23 BSA)
analysis performed can be ® baseline moderate-to-
found in Appendix E. severe psoriasis (PAS| 212,

sPGA =3, and BSA 210)

® baseline enthesitis (yes or
no)

e baseline dactylitis (LDI-B
>0): yes orno

e eligibility for biologic
therapy under NICE criteria

e concomitant cDMARD use
(yes/ no) (post-hoc
analysis)

e A full list of all subgroup
analysis performed can be
found in Appendix E.

Abbreviations: ETV = early termination visit; PsA = psoriatic arthritis; bDMARD = biologic disease-modifying antirheumatic
drugs; Q2W = every 2 weeks; Q4W = every 4 weeks; IVRS = interactive voice response system; IWRS = interactive web
response system; ACR = American College of Rheumatology; ACR 20 = at least 20% improvement in both tender and swollen
joint counts; ACR 50 = at least 50% improvement in both tender and swollen joint counts; ACR 70 = at least 70% improvement
in both tender and swollen joint counts; PASI = Psoriasis Area and Severity Index; PASI /75/90/100 = 275%/290%/100%
improvement from baseline in PASI score; PSARC = Psoriasis Area and Severity Index; MDA =Minimum Disease Activity;
HAQ-DI = Health Assessment Questionnaire-Disability Index; LEI = Leeds Enthesitis Index; LDI-B = Leeds Dactylitis Index-
Basic; NAPSI = Nail Psoriasis Severity Index; mTSS = modified Total Sharp Score; BMI = body mass index; TNFi = tumour
necrosis factor alpha inhibitor; cDMARD = conventional disease-modifying antirheumatic drugs; BSA = body surface area;
sPGA = static physician’s global assessment; hs-CRP = high sensitivity (assay) C-reactive protein

2.3.10 Patient demographics and baseline characteristics in the SPIRIT studies

Patient demographics, baseline characteristics, or disease severity were well balanced for all
the ITT populations across the SPIRIT studies. Prior use of biologic therapy varied across

studies due to the inclusion and exclusion criteria in the studies.

The mean age of patients in SPIRIT-P1 and -P2 treatment arms ranged from 48.6-50.6
years and 51.5-52.6 years, respectively. The percentage of male patients ranged from 42.1-
50.5% and 40.7-51.6%, respectively. The mean disease duration (time since PsA diagnosis)

ranged from 6.2—7.2 years, and 9.2—11.0 years in the SPIRIT-P1 and -P2 trials, respectively.

In SPIRIT-P1, statistically significantly greater percentage of patients had a baseline weight
of 2 100 kg in the adalimumab group, compared to the placebo group (31.7% versus 16.0%,
respectively, p=0.009); however, there were no significant differences between baseline
weight categories in the ixekizumab groups (Q2W or Q4W) and the placebo group. Current
methotrexate use was similar across treatment groups (ranging from 51.5-56.4%) in the
SPIRIT-P1 trial. For those taking methotrexate at baseline, the mean (SD) weekly
methotrexate dose was 15.8 (5.04) mg. (69)
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In SPIRIT-P2, prior TNFi experience was similar between patients in the placebo,
ixekizumab 80 mg Q4W, and ixekizumab 80 mg Q2W treatment groups. However, the use of
methotrexate was statistically significantly different between groups, with greater proportions
of patients in the ixekizumab 80 mg Q2W group using methotrexate at baseline, compared
to patients in the placebo group (49.6% versus 33.9%, respectively, p=0.019). Methotrexate
use was not statistically significantly different between the ixekizumab 80 mg Q4W and
placebo groups. In patients who had concomitant use of methotrexate at baseline in the

SPIRIT-P2 trial, the mean weekly methotrexate dose was 16.1 mg.

In addition, the baseline swollen joint count was statistically significantly different between
groups in SPIRIT-P2, with the ixekizumab 80 mg Q2W and ixekizumab 80 mg Q4W groups
having a higher count compared with the placebo group (13.5 and 13.1 versus 10.3,

respectively, p=0.009 and p=0.023).

Full patient demographic data and baseline disease characteristics for SPIRIT-P1 and —P2

can be seen in Table 9.
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Table 9

Patient demographics and baseline disease characteristics in pivotal phase 3 studies

SPIRIT-P1 SPIRIT-P2
Demographic parameter PBO ADAV?IOQZ IXES\;)Q4 IXESJ)QZ Total PBO |XE3\;)Q4 IXE‘%)QZ Total
(N=106) | (N=101) | (N=107) | (N=103) | N=417) | (N=118) 1 (Noq20) | (N=123) | (NF363)
Patient demographics
Age, mean years (SD) 50.6 (12.3) | 48.6 (12.4) | 49.1(10.1) | 49.8 (12.6) | 49.5(11.9) | 51.5(10.4) | 52.6 (13.6) | 51.7 (11.9) | 51.9 (12.0)
Male, n(%) 48 (45.3) 51 (50.5) 45 (42.1) 48 (46.6) 192 (46.0) 56 (47.5) 63 (51.6) 50 (40.7) 169 (46.6)
Race, n(%)
White 99 (93.4) 95 (94.1) 102 (95.3) 96 (93.2) 392 (94.0) | 108 (91.5) | 111(91.0) | 113(91.9) | 332 (91.5)**
Asian 5(4.7) 3(3.0) 2(1.9) 5(4.9) 15 (3.6) 7 (5.9) 7 (5.7) 7 (5.7) 21 (5.8)**
Other 2 (1.9) 3 (3.0 3(2.8) 2(1.9)* 10 (2.6)* 3(2.5) 4 (3.3) 2(1.6) 9 (2.5)*
Number of patients by region, n (%)
Europe 76 (71.7) 73(72.3 80 (74.8) 77 (74.8) 306 (73.4) 50 (42.4) 49 (40.2) 50 (40.7) 149 (41.0)
Rest of the world 30 (28.3) 28 (27.7 27 (25.2 26 (25.2 111 (26.6) 8 (6.8) 8 (6.6) 10 (8.1) 26 (7.2)
Weight category, n (%)
<80 kg 44 (41.5) 33(32.7) 43 (40.2) 54 (52.4) 174 (41.7) 38 (32.2) 45 (36.9) 55 (44.7) 138 (38.0)
>80 to < 100 kg 45 (42.5) 36 (35.6) 43 (40.2) 34 (33.0) 158 (37.9) 47 (39.8) 41 (33.6) 43 (35.0) 131 (36.1)
=100 kg 17 (16.0) 32(31.7) 21(19.6) 15 (14.6) 85 (20.4) 33(28.0) 36 (29.5) 25 (20.3) 94 (25.9)
Mean BMI, kg/m? (SD) 29.2 (6.3) 32.1 (11.4) 30.2 (8.4) 28.6 (6.6) 30.0 (8.5) | 31.6(7.6) 30.9 (7.1) 30.1 (6.8) 30.9 (7.2)
Baseline characteristics
Time since PsA diagnosis, mean years (SD) 6.3 (6.9) 6.9 (7.5) 6.2 (6.4) 7.2 (8.0) 6.7 (7.2) 9.2 (7.3) 11.0 (9.6) 9.9 (7.4) 10.0 (8.2)
Time since PsA onset, mean years (SD) 10.4 (8.8) 9.2 (7.3) 10.0 (9.5) | 10.8 (10.8) | 10.1(9.3) 11.1(8.5) | 13.8(10.6) | 11.5(7.5) 12.2(9.0)
Previous non-biologic systemic agent, n (%) 67 (63.2) 64 (63.4) 63 (58.9) 72 (69.9) 266 (63.8) 90 (76.3) 95 (77.9) 103 (83.7) 288 (79.3)
Previous methotrexate 45 (42.5) 43 (42.6) 37 (34.6) 45 (43.7) 170 (40.8) 69 (58.5) 69 (56.6) 72 (58.5) 210 (57.9)
Previous sulfasalazine 20 (18.9) 26 (25.7) 19 (17.8) 30 (29.1) 95 (22.8) 31(26.3) 38 (31.1) 29 (23.6) 98 (27.0)
Previous leflunomide 13 (12.3) 15 (14.9) 19 (17.8) 10 (9.7) 57 (13.7) 25 (21.2) 26 (21.3) 29 (23.6) 80 (22.0)
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SPIRIT-P1 SPIRIT-P2
Demographic parameter PBO ADAV?IOQZ IXES\;)Q4 IXES\;)Q2 Total PBO |XE3\;)Q4 IXE‘%)QZ Total
(N=106) | (N=101) | (N=107) | (N=103) | N=417) | (N=118) 1 (Noq20) | (N=123) | (NF363)

Patient demographics

Previous apremilast - - - - - 5(4.2) 8 (6.6) 3(2.4) 16 (4.4)
Current methotrexate use, n (%) 59 (55.7) 57 (56.4) 57 (53.3) | 53(515) | 226(54.2) | 40(33.9) | 48(39.3) | 61(49.6) 149 (41.0)
cDMARD use, n(%)

Past 24 (22.6) 20(19.8 22 (20.6 23(22.3 89 (21.3) 66 (55.9) 62 (50.8) 50 (40.7) 178 (49.0)

Current 69 (65.1) 67 (66.3 68 (63.6 63 (61.2) | 267 (64.0) | 52(44.1) | 60(49.2) | 73(59.3) 185 (51.0)
Previous biologic agent, n (%) - - - - - 118 (100) 122 (100) 123 (100) 363 (100)
Prior TNFi experience, n (%)

Inadequate responder to 1 TNFi - - - - - 68 (57.6) 71 (58.2) 65 (52.8) 204 (56.2)

Inadequate responder to 2 TNFi - - - - - 41 (34.7) 41 (33.6) 46 (37.4) 128 (35.3)

Intolerance to a TNFi - - - - - 9 (7.6) 10 (8.2) 12 (9.8) 31(8.5)
DAS28-CRP, mean (SD) 4.9 (1.0) 4.9(1.0) 5.0 (1.0) 5.0 (1.1) 4.9(1.0) 5.0 (1.1) 5.1(1.1) 5.1(1.1) 5.1 (1.1)
CRP (mg/L), mean (SD) 15.1(23.6) | (13.2(19.1) | 12.8(16.4) | 15.1 (25.9) | 14.1(21.5) | 12.1 (19.6) | 17.0 (27.5) | 13.5(26.1) | 14.2(24.7)

CRP category >6 mg/L, n (%) 65 (61.3) 62 (61.4) 69 (64.5) | 54 (52.4) 250 (60) 57 (49.1) | 60(50.4) | 53(43.1) 170 (47.5)
\r;ae';:?;g‘;”de modified total Sharp score, 17.6 (28.6) | 15.9(27.4) | 19.2(32.7) | 15.2(28.9) | 17.0 (29.4) ; - - :
SPARCC total score, mean (SD) NR NR NR NR NR 5.7 (4.38) | 5.6(3.98) | 6.1(4.30) 5.8 (4.21)
Patients with erosions, n (%) 93 (98.9) 91 (95.8) 93 (93.0) 94 (95.9) 371 (95.9) NR NR NR NR
Tender joint count 68 joints, mean (SD) 19.2(13.0) | 19.3(13.0) | 20.5(13.7) | 21.5(14.1) | 20.1 (13.4) | 23.0 (16.2) | 22.0 (14.1) | 25.0 (17.3) | 23.4 (15.9)
Swollen joint count 66 joints, mean (SD) 10.6 (7.3) 9.9 (6.5) 114 (8.2) | 12.1(7.2) | 11.0(7.4) | 10.3(7.4) | 13.1(11.2) | 13.5(11.5) | 12.3(10.3)
HAQ-DI total score, mean (SD) 1.2 (0.6) 1.1 (0.6) 1.2 (0.5) 1.2 (0.6) 1.2 (0.6) 1.2 (0.7) 2(0.6) 2(0.6) 2 (0.6)
Current Psoriasis, n (%) 102 (96.2) 97 (96.0) 100 (93.5) | 95(92.2) | 394 (94.5) | 108 (91.5) | 118(96.7) | 113(91.9) | 339 (93.4)
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SPIRIT-P1 SPIRIT-P2
Demographic parameter PBO ADAV‘\‘IOQZ 'XES\?Q“ 'XES\?Qz Total PBO 'XES:Q“ 'XES\?QZ Total
(N196) | (n=101) | (N=107) | (n=t03) | (NS4 | (N118) [ (Neq2g) | (nmtog) | NT369)
Patient demographics
Percentage of BSA for patients who have
baseline plaque psoriasis, mean (SD) 14.4 (20.2) 14.8 (19.2) | 15.1(16.3) | 12.0 (15.6) | 14.1 (17.9) | 9.0 (12.7) | 12.5(17.4) | 11.6 (18.6) 11.0 (16.4)
BSA = 3%, n (%) 67 (67.7) 68 (72.3) 73 (73.0) 59 (64.8) 267 (69.5) 7 (62.6) 68 (61.8) 68 (63.0 203 (62.5)
PASI score in patients 23% BSA, mean (SD) 6.2 (7.5) 5.5 (6.5) 6.9 (6.6) 6.0 (7.0) 6.1 (6.9) 7.1(7.1) 9.3 (9.1) 8.8 (10.3) 8.4 (8.9)
Moderate to severe psoriasis as defined as
PASI > 12, SPGA = 3 and BSA 2 10, n (%) 16 (16.2) 8 (8.5) 17 (17.0) 12 (13.2) 53 (13.8) 11 (9.3) 15 (12.3) 12 (9.8) 38 (10.5)
Current enthesitis, n (%) 57 (53.8) 56 (55.4) 70 (65.4) 59 (57.3) 242 (58.0) | 69 (58.5)2 68 (55 7)? 84 (68 3)2 221 (60.9)?
LEI score, mean (SD) 29(1.7) 3.0 (1.6) 2.7 (1.6) 3.1(1.8) 29(1.7) 29(1.7) 9(1.4) 0(1.7) 2.9 (1.6)
Current dactylitis, n (%) 39 (36.8) 23 (22.8) 4 (50.5) 41 (39.8) 157 (37.6) | 14 (11.9)° 28 (23.0)° 0 (16.3)° 62 (17.1)°
LDI score, mean (SD) 46.2 (65.5) | 93.9(111.9) | 58.1(96.7) | 40.6 (54.6) | 55.8 (83.6) | 37.3(25.2) | 31.5(33.8) | 53.9(37.6) | 40.1(34.3)

aDefined as LEI > 0.°Defined as LDI-B score > 0.

*Derived from Mease et al, 2017; ** Derived from Nash et al, 2017.

Abbreviations: ADA40Q2W=adalimumab 40 mg every two weeks; BMI=body mass index; CASPAR=classification criteria for psoriatic arthritis; HAQ-DI=health assessment questionnaire-disability

index; IXE80Q4W=ixekizumab 80 mg every four weeks; IXE80Q2W=ixekizumab 80 mg every two weeks; BSA = body surface area; BMI =

body mass index; PsARC = Psoriasis Area and Severity

Index; sPGA = static physician’s global assessment; TNFi = tumour necrosis factor alpha inhibitor; DAS28-CRP = Disease Activity Score 28 diarthrodial joint count based on C-reactive protein;
cDMARD = conventional disease-modifying antirheumatic drugs; CRP = C-reactive protein LEI=Leeds enthesitis index; LDI=Leeds dactylitis index; n=number of patients; N/A=not applicable;
PASI=psoriasis area and severity index; PBO=placebo; SD=standard deviation.
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2.4 Statistical analysis and definition of study groups in the

relevant clinical effectiveness evidence

Efficacy analyses for the treatment period were conducted according to the treatment to
which all randomised patients were assigned (intent-to-treat (ITT) population), even if the
patient did not take the assigned treatment, did not receive the correct treatment, or
otherwise did not follow the protocol. Patients were analysed according to the treatment to
which they were assigned. For inadequate responders at week 16, only data up to week 16
were included in the double-blind treatment analyses. Safety analyses were conducted on
the safety population, defined as all randomised patients who received at least 1 dose of
study treatment during the specific phase of the study (double-blind treatment phase and

extension phase).

The primary and major secondary objectives were assessed using a gatekeeping testing
strategy. An overview of the types of analyses of categorical and continuous efficacy

variables that were conducted has been presented in Table 10.
Additionally, different subgroup analysis were performed:

The efficacy of ixekizumab independently of concomitant methotrexate use (post-hoc
analysis) was assessed using a logistic regression model with treatment, subgroup, and the
treatment-by-subgroup interaction included as factors. The treatment-by-subgroup
interaction was tested at the significance level of 0.10. Treatment group differences were
evaluated within each category of the subgroup using Fisher’s exact test, regardless of
whether the interaction was statistically significant. Missing data were imputed using NRI.
Similar methodology was used in order to assess the efficacy of ixekizumab according to
demographic, geographic region, as well as other baseline characteristics (pre-planned

analysis).

The efficacy of ixekizumab in the subgroup of patients who would be eligible for treatment
with bDMARDs under current NICE criteria (pre-planned analysis) was assessed using a
logistic regression model with treatment and study as factors. Treatment differences were

evaluated using Wald'’s exact test.
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Table 10 Overview of analyses conducted of categorical and continuous efficacy

variables
Study periods | Trial Efficacy and health outcomes variables
Categorical Continuous
Treatment Period | SPIRIT-P1 e Logistic regression with ¢ A mixed-effects model
(69) treatment, geographic repeated measures (MMRM)

region, and cDMARD was used. The model
baseline experience included treatment,
(naive, past use, and geographic region, baseline
current use). score, cDMARD experience

e Missing data were imputed at baseline (naive, past use,
using non-responder and current use), visit, and
imputation (NRI). the interaction of treatment-

by-visit as fixed factors.

¢ MMRM analysis takes into
account missing data,
therefore no missing data
was imputed.

SPIRIT-P2 e Logistic regression with e The primary analysis for

(70) treatment, geographic continuous outcome variables
region, and TNFi was MMRM analysis. The
experience (IR to 1 TNFi, model included treatment,
IR to 2 TNFi, or intolerance visit, geographic region, TNFi
to a TNFi). experience (IR to 1 TNFi, IR

e  Missing data were imputed to 2 TNFi, or intolerance to a
using non-responder TNFi), treatment-by-visit
imputation (NRI). interaction, geographic

region-by-visit interaction,
and TNFi experience-by-visit
interaction as well as the
continuous, fixed covariates
of baseline value and
baseline value-by-visit
interaction.

¢ MMRM analysis takes into
account missing data,
therefore no missing data
was imputed.

Extension Period | SPIRIT-P1 e  Summary descriptive e  Summary descriptive
(75) statistics only. statistics only.

e Missing data were imputed | ¢  Missing data were imputed
using non-responder using modified baseline
imputation (NRI). observation carried forward

(mBOCF) methodology
except for the mTSS
endpoint.

e Linear extrapolation method*
was used as the imputation
method in the analysis of
mTSS endpoint only.

SPIRIT-P2 e  Summary descriptive e  Summary descriptive
(76) statistics only. statistics only. Missing data

Missing data were imputed
using non-responder

were imputed using modified
baseline observation carried
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Study periods | Trial Efficacy and health outcomes variables

Categorical Continuous
imputation (NRI). forward (mBOCF**)
methodology.

*The linear extrapolation method assumes that individual patients continued to accrue structural damage in their joints at the
same rate that was observed at the time of last observation. For patients who discontinued the study or the study drug or for
patients who missed a radiograph for any reason, baseline data and the most recent radiographic data prior to discontinuation
or prior to the missed radiograph, adjusted for time, were used for linear extrapolation to impute missing data at subsequent
scheduled time points, including the primary analysis at week 24. For patients who received rescue therapy starting at Week
16 or at any time point thereafter, baseline data and the most recent post-baseline radiographic data up to Week 16, adjusted
for time, were used for linear extrapolation.

**Missing data was imputed using the modified baseline observation carried forward (MBOCF) methodology as follows: For
patients who discontinued study drug due to an AE, the baseline observation was carried forward to Week 24. For patients
who discontinued study drug for any other reason, the last nonmissing observation before discontinuation was carried forward
to week 24, with the exception for patients eligible for rescue therapy at Week 16. Their last nonmissing observation up to
Week 16 was carried forward to week 24. Randomized patients without at least 1 postbaseline observation were not included
for evaluation with the exception of patients who discontinued study treatment due to an AE

Abbreviations: TNFi = tumour necrosis factor alpha inhibitor; cDMARD = conventional disease-modifying antirheumatic drugs;
mTSS = modified Total Sharp Score; mMBOCF = modified baseline observation carried forward; MMRM = Repeated measures
mixed model.

A summary of the statistical analysis conducted for the primary and major secondary

endpoints can be seen in Table 11.
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Table 11

Summary of statistical analyses in the SPIRIT-P1 and SPIRIT-P2 studies

Hypothesis objective

Statistical analysis

Sample size, power calculation

Data management, patient
withdrawals

SPIRIT-P1 (73)

The primary objective of
the study was to assess,
after 24 weeks of
treatment, whether Ixe
80 mg Q2W or 80 mg
Q4W was superior to
placebo as measured by
the proportion of patients
meeting ACR 20
response criteria at week
24

The primary objective was analysed using a logistic regression analysis
(NRI) with treatment, geographic region, and cDMARD baseline
experience (naive, past use, and current use). Missing data were
imputed using non-responder imputation (NRI).

A gatekeeping testing strategy for the primary and major secondary
analyses was implemented to control the overall type | error rate at a 2-
sided alpha level of 0.05 for the multiple comparisons. The order in
which the primary and major secondary outcomes were tested for each
dose is:

Primary (Test 1): Proportion of patients achieving ACR 20
response at Week 24

Major Secondary 1 (Test 2): Change from baseline to
Week 24 in HAQ-DI

Major Secondary 2 (Test 3): Change from baseline to
Week 24 in mTSS

The total planned sample size for
SPIRIT-P1 was 412 patients
randomized in a 1:1:1:1 ratio to
ixekizumab 80 mg Q2W, ixekizumab
80 mg Q4W, adalimumab 40 mg
Q2W or placebo.

In order to account for multiple testing
for the two ixe groups, a 2-sided
Fisher’'s exact test at the 0.025 level
was assumed.

This study had >99% power to test
the superiority of each ixekizumab
dose regimen to placebo for ACR 20
response criteria at week 24.

The following assumptions were used
for the power calculations at week 24:

e 48% response rate for each

Categorical endpoints: All missing data
were imputed using NRI in which
patients were defined as a non-
responder if they:

e did not meet the clinical response
criteria at the timepoint of interest
(week 12 or week 24)

o  Were eligible for rescue therapy at
week 16 (ie, were analyzed as
nonresponders after Week 16)

¢ had missing clinical response data
at the timepoint of interest

e discontinued from the study at any
time prior to week 24, for any
reason

e didn’t have at least 1 post-baseline

e Maijor Secondary 3 (Test 4): Proportion of patients ixekizumab treatment group observation
achieving ACR 20 response at Week 12 e 15% response rate for the
e Major Secondary 4 (Test 5): Proportion of patients placebo group
achieving PASI 75 response at Week 12 (restricted to It was estimated that approximately
patients with baseline psoriatic lesion(s) involving 23% 75% of the total sample size had
BSA) cDMARD experience at baseline
e Major Secondary 5 (Test 6): Change from baseline to (approximately 77 patients per
Week 12 in LEI in patients with enthesitis at baseline treatment group); this sample size
Maior S dary 6 (Test 7): Ch ; baseline t would provide approximately 97%
) ajor Secondary est 7): Change from baseline to .
Week 12 in Itch NRS (restricted to patients with baseline power to test the difference between
psoriatic lesion(s) involving 23% BSA) each ixekizumab dose regimen and
placebo in the cDMARD-experienced
The 7 statistical tests were grouped into 2 parallel branches, 1 for tests | syppopulation, assuming ACR 20
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Hypothesis objective

Statistical analysis

Sample size, power calculation

Data management, patient
withdrawals

of 80 mg Q4W versus placebo and another for tests of 80 mg Q2W
versus placebo. For each dose schedule, if a test was not significant,
all subsequent tests were not significant.

The endpoints were assessed at baseline (week 0), and Weeks 1, 2, 4,
8, 12, 16, 20 and 24 during the double-blind treatment period and
Weeks 28, 32, 36, 44 and 52 during the extension period.

response rate was 46% for each
ixekizumab group and 15% for the
placebo group.

SPIRIT-P2 (74)

The primary objective of
the study was to assess,
after 24 weeks of
treatment, whether Ixe
80 mg Q2W or 80 mg
Q4W was superior to
placebo as measured by
the proportion of patients
meeting ACR 20
response criteria at week
24

The primary objective was analysed using a using logistic regression
with treatment, geographic region, and TNFi experience (IR to 1 TNFi,
IR to 2 TNFi, or intolerance to a TNFi). Missing data were imputed using
non-responder imputation (NRI).

A gatekeeping testing strategy for the primary and major secondary

analyses was implemented to control the overall type | error rate at a 2-

sided alpha level of 0.05 for the multiple comparisons. The order in

which the primary and major secondary outcomes were tested for each

dose is:

e Primary (Test 1): Proportion of patients achieving ACR 20
response at Week 24

e  Major Secondary 1 (Test 2): Change from baseline to
Week 24 in HAQ-DI

e  Major Secondary 2 (Test 3): Proportion of patients
achieving ACR 20 response at Week 12

e  Major Secondary 3 (Test 4): Proportion of patients
achieving PASI 75 response at Week 12 (restricted to
patients with baseline psoriatic lesion(s) involving 23%
BSA)

e Major Secondary 4 (Test 5): Proportion of patients
achieving Coates criteria for MDA at Week 24 (using LEI
[E6B] to assess enthesitis)

The total planned sample size for
SPIRIT-P2 was 360 patients
randomized in a 1:1:1 ratio to
ixekizumab 80 mg Q2W, ixekizumab
80 mg Q4W, or placebo.

In order to account for multiple testing
for the two ixe groups, a 2-sided
Fisher's exact test at the 0.025 level
was assumed.

This study had >90% power to test
the superiority of each ixekizumab
dose regimen to placebo for ACR 20
response criteria at week 24.

The following assumptions were used

for the power calculations at week 24:

o 35% response rate for each
ixekizumab treatment group

e 15% response rate for the
placebo group

Categorical endpoints: All missing data

were imputed using NRI in which

patients were defined as a non-

responder if they:

o Were eligible for rescue therapy at
week 16

¢ had missing clinical response data
at week 24

e discontinued from the study at any
time prior to week 24, for any
reason

e didn’t have at least 1 post-baseline
observation
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Hypothesis objective | Statistical analysis Sample size, power calculation Dz_ata management, patient
withdrawals

e Major Secondary 5 (Test 6): Proportion of patients
achieving complete resolution in enthesitis as assessed
by the LEI at Week 24 in patients with enthesitis at
baseline

The 6 statistical tests were grouped into 2 parallel branches, 1 for tests
of 80 mg Q4W versus placebo and another branch for tests of 80 mg
Q2W versus placebo. For each dose regimen, if a test was not
significant, all subsequent tests were not significant.

The endpoints were assessed at baseline (week 0), and Weeks 1, 2, 4,
8, 12, 16, 20 and 24 during the double-blind treatment period and
Weeks 28, 32, 36, 44 and 52 during the extension period.

Abbreviations: Q4W = every four weeks; Q2W = every two weeks; TNFi = tumour necrosis factor alpha inhibitor; cDMARD = conventional disease-modifying antirheumatic drugs; ACR 20 = at least
20% improvement in both tender and swollen joint counts; HAQ-DI=health assessment questionnaire-disability index; LEI=Leeds enthesitis index; n=number of patients; N/A=not applicable;

PASI=psoriasis area and severity index; PSARC = Psoriasis Area and Severity Index; MDA =Minimum Disease Activity; NAPSI = Nail Psoriasis Severity Index; mTSS = modified Total Sharp Score;
BSA = body surface area.
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2.5 Quality assessment of the relevant clinical effectiveness

evidence

An overview of the quality assessment results for the SPIRIT studies can be seen in Table
12. Given the design of the SPIRIT studies, in addition to the patient demographics/baseline
demographics listed above and the recruitment of study participants from multiple sites in the
UK, it can be assumed that the SPIRIT studies are reflective of UK clinical practice. For
further details on the applicability of the trial results to the UK market, please refer to Section

2.13.1 (Strengths and limitations of the clinical evidence base for ixekizumab).

Table 12 Quality assessment results for the SPIRIT-P1 and SPIRIT-P2 studies

Trial number (acronym) SPIRIT-P1 SPIRIT-P2
Was randomisation carried out appropriately? Yes Yes
Was the concealment of treatment allocation adequate? Yes Yes

Were the groups similar at the outset of the study in terms of

. Yes Yes
prognostic factors?
Were the care providers, participants and outcome assessors blind to

) Yes Yes

treatment allocation?
Were there any unexpected imbalances in drop outs between groups? | No No
Is th id t t that th th d
s there any evidence to suggest that the authors measured more Yes* No

outcomes than they reported?

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

Did the authors of the study publication declared any conflicts of

interest? ves ves

*Itch NRS was a gated secondary endpoint in SPIRIT-P1, however, statistical testing was not performed as the prior gated
endpoint was not significant.

The full quality assessment giving further details of the SPIRIT studies can be seen in
Appendix D.

2.6 Clinical effectiveness results of the relevant trials

The primary objectives were met in both SPIRIT trials with both ixekizumab treatment groups
showing greater efficacy than placebo at 24 weeks as measured by the proportion of
patients achieving ACR 20 (p<0.001 for all comparisons). (69, 70)

Using multiplicity-controlled (gated) analyses, statistically significant differences for the
ixekizumab 80 mg Q4W and Q2W versus placebo were observed for all major secondary
endpoints in SPIRIT-P1 with the exception of the change from baseline to week 12 in LEI

(p>.25 for each comparison) and the change from baseline to week 12 in Itch NRS (not
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tested because of the multiplicity control strategy). (73) Using multiplicity-controlled
analyses, statistically significant differences for the ixekizumab 80 mg Q4W group compared
with the placebo group and for the ixekizumab 80 mg Q2W group compared with the
placebo group were observed in the SPIRIT-P2 study for the primary endpoint of ACR 20
response rate at week 24 and all major secondary endpoints with the exception of the

resolution of enthesitis as assessed by LEI at week 24. (70)

2.6.1 Primary objective: ACR 20 at week 24

In the SPIRIT-P1 trial, significantly greater proportions of biologic-naive patients who
received ixekizumab 80 mg Q4W or Q2W achieved an ACR 20 response at week 24,
compared to placebo (57.9% and 62.1%, versus 30.2%, respectively, both p<0.001; Table
13 and Figure 4). (69) Similarly, in SPIRIT-P2, ACR 20 response rates were significantly
greater in biologic-experienced patients who received ixekizumab 80 mg Q4W or Q2W

compared to placebo (53.3% and 48.0%, versus 19.5%, respectively, both p<0.001; Table
13 and Figure 4). (70)

In the adalimumab arm of SPIRIT-P1, 57.4% of patients achieved ACR 20 at week 24; (69)

these results are consistent with the ACR 20 response reported in the adalimumab ADEPT

trial (57%). (51)

Table 13 ACR 20 response rates in SPIRIT-P1 and SPIRIT-P2 at week 24 - NRI (ITT

population)
Stud

e Placebo Adalimumab | IXE80Q4W IXE80Q2W
Endpoint
SPIRIT-P1 (69) N=106 N=101 N=107 N=103
ACR 20, 32 (30.2) 58 (57.4) 62 (57.9) 64 (62.1)
n (%)
OR 3.16 3.24 3.88
95% CI' - (1.78, 5.60) (1.84,5.72) (2.18, 6.91)
p-value’ <0.001 <0.001 <0.001
SPIRIT-P2

N=118 - N=122 N=123

(70)
ACR 20,
n (%) 23 (19.5) - 65 (53.3) 59 (48.0)
OR 4.74 3.79
95% CI? - - (2.65, 8.48) (2.12,6.78)
p-value? <0.001 <0.001
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" A logistic regression analysis with treatment, geographic region and baseline cDMARD experience as factors. Comparison of
active treatment versus placebo.

2 A logistic regression analysis with treatment, geographic region and baseline TNFi experience as factors. Comparison of
active treatment versus placebo.

Abbreviations: Cl = confidence interval; IXE = ixekizumab; IXE80Q2W = ixekizumab 80 mg every 2 weeks; IXE80Q4W =
ixekizumab 80 mg every 4 weeks; N = number of patients in the analysis population; n = number of patients in the specified
category; NRI = non-responder imputation; OR = odds ratio;

Source: SPIRIT-P1: CSR RHAP, Table RHAP.11.4; SPIRIT-P2: CSR RHBE, Table RHBE.11.2 (Page 8 of 25)

Figure 4 ACR 20 response rates in SPIRIT-P1 and SPIRIT-P2 at week 24 (NRI), %

(n)
ACR 20 response at week 24 (NRI), % (n)
70.0 - 62.1
I 574 579  (64)*
[~ 60.0 - (62)x  (58)* 53.3
'&a (65)*  48.0
& 50.0 - (59)*
.g Placebo
:F; © 40.0 B ADA40Q2W
29 300 - = IXE80Q4W
5 5 19.5
s o
§ § 200 - (23) m IXE80Q2W
Y
o
c 10.0 -~
.0
o
g- 0.0 - T
° SPIRIT-P1 SPIRIT-P2
Q.
Study

*p<0.001 versus placebo. Note, the adalimumab 40 mg Q2W treatment arm served as an active reference for comparison with
placebo; the study was not powered to test equivalence or non-inferiority of ixekizumab versus adalimumab. Abbreviations:
ACR 20=American College of Rheumatology criteria 220% improvement, ADA40Q2W=adalimumab 40 mg very two weeks,
IXE80Q2W=ixekizumab 80 mg every two weeks, IXEB0Q4W=ixekizumab 80 mg every four weeks, NRI=nonresponder
imputation, n=number of patients.

2.6.2 Secondary outcomes

PsARC at Week 12 and 24

In both SPIRIT-P1 and -P2 trials, the percentage of patients who achieved a PsARC
response at week 12 as well as week 24 was statistically significantly greater for the
ixekizumab groups (80 mg Q2W and Q4W), compared to placebo (p<0.01 in all cases; Table
14).

The percentage of patients who received adalimumab, who achieved PsARC response at
week 24 (58.4%) of the SPIRIT-P1 double-blind treatment period was comparable to that
reported in the ADEPT trial (60%). (51)
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Table 14

PsARC response rates in SPIRIT-P1 and SPIRIT-P2 at week 12 and week

24 - NRI (ITT population)

zzujpyoint Placebo Adalimumab IXE80QAW IXE80Q2W
SPIRIT-P1 (73) N=106 N=101 N=107 N=103
Week 12

n (%) 36 ( 34.0%) 59 ( 58.4%) 59 ( 55.1%) 63 (61.2%)
OR 2.8 2.5 3.2
95% CI2 - (1.59, 5.02) (1.41, 4.34) (1.81,5.71)
p-value? <0.001 0.002 <0.001
Week 24

n (%) 34 (32.1%) 59 ( 58.4%) 62 (57.9%) 68 ( 66.0%)
OR 3.0 3.0 4.2
95% CI' - (1.70, 5.35) (1.69, 5.22) (2.36, 7.57)
p-value’ <0.001 <0.001 <0.001
SPIRIT-P2 (74) N=118 - N=122 N=123
Week 12

n (%) 28 (23.7%) - 61 (50.0%) 64 ( 52.0%)
OR 3.26 3.47
95% CI? - - (1.87, 5.69) (1.99, 6.05)
p-value? <0.001 <0.001
Week 24

n (%) 24 (20.3%) - 68 ( 55.7%) 58 (47.2%)
OR 5.0 3.55
95% CI2 - - (2.81, 8.90) (1.99, 6.32)
p-value? <0.001 <0.001

1 A logistic regression analysis with treatment, geographic region and baseline cDMARD experience as factors. Comparison of
active treatment versus placebo.

2 A logistic regression analysis with treatment, geographic region and baseline TNFi experience as factors. Comparison of
active treatment versus placebo.

Cl = confidence interval; IXE = ixekizumab; IXE80Q2W = ixekizumab 80 mg every 2 weeks; IXE80Q4W = ixekizumab 80 mg
every 4 weeks; N = number of patients in the analysis population; n = number of patients in the specified category; NRI = non-
responder imputation; OR = odds ratio;

Source: SPIRIT-P1: CSR RHAP, Table RHAP.14.58 (pages 3 and 4 of 5); SPIRIT-P2: CSR RHBE, Table RHBE.14.62 (page 5
and 8 of 9)

HAQ-DI at week 12

At week 12, patients in the two ixekizumab groups (Q4W and Q2W) achieved significantly
greater mean change from baseline in HAQ-DI total scores both in SPIRIT-P1 and -P2 trials,
relative to placebo (p<0.001 for all comparisons; Table 15). In SPIRIT-P1, the least squares
mean (LSM) changes from baseline in the HAQ-DI total scores at week 12 were -0.13, -0.37,
and -0.47 in the ixekizumab 80 mg Q4W, ixekizumab 80 mg Q2W, and placebo groups,
respectively (Table 15). In SPIRIT-P2, the least squares mean (LSM) changes from baseline
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in the HAQ-DI total scores at week 24 were -0.1, -0.4, and -0.4 in the ixekizumab 80 mg
Q4W, ixekizumab 80 mg Q2W, and placebo groups, respectively (Table 15).

Table 15 Change from baseline to week 12 in HAQ-DI in SPIRIT-P1 and SPIRIT-P2
(ITT population)

Study Placebo Adalimumab IXE80Q4W IXE80Q2W
Endpoint
SPIRIT-P1*
(69, 73) N=106 N=101 N=107 N=103
Number patients in n=100 1=95 n=96 1=95
model
Endpoint (LSM)
Change (SE) -0.13 (0.05) -0.35 (0.05) -0.37 (0.05) -0.47 (0.05)
LSM Difference ) -0.22 -0.24 -0.34
(95% CI) (-0.35, -0.09) (-0.36, -0.12) (-0.47,-0.21)
p-value' - <0.001 <0.001 <0.001
SPIRIT-P2*(74) N=118 - N=122 N=123
Number patients in n=102 i n=114 n=113
model
Endpoint (LSM) ) ) ) )
Change (SE) 0.1 (0.06) 0.4 (0.06) 0.4 (0.06)
LSM Difference ) i -0.3 -0.3
(95% Cl) (-0.5, -0.2) (-0.4,-0.1)
p-value? - - <0.001 <0.001

' Repeated measures mixed model (MMRM) with treatment, region, baseline conventional DMARD experience, visit, and
treatment-by-visit interaction as fixed factors, and response value at baseline as a covariate. Comparison of active treatment
versus placebo.

2 Repeated measures mixed model (MMRM) with treatment, region, baseline TNFi experience, visit, and treatment-by-visit
interaction, region by visit interaction, TNFi by visit interaction, baseline value, baseline by visit interaction as a covariates.
Comparison of active treatment versus placebo.

*Major secondary endpoint (gated); MMRM = mixed model for repeated measures; Cl = confidence interval; PBO = placebo;
ADA40Q2W = adalimumab; IXE80Q4W = ixekizumab 80 mg Q4W; IXEB0Q2W = ixekizumab 80 mg Q2W; LS = least squares;
SD = standard deviation; SE = standard error; HAQ-DI = health assessment questionnaire - disability index; LSM = least
squares mean; N = number of patients in the analysis population; n = number of patients in the specified category;

Source: SPIRIT-P1: CSR RHAP, Table RHAP.11.5 (Page 9 of 19); Table RHAP.14.60 (Page 1 and 29 of 33); SPIRIT-P2: CSR
RHAP, Table RHAP.11.5 (Page 9 of 10); Table RHAP.14.69 (Page 1 and 29 of 33);

PASI 75, PASI 90 and PASI 100 at week 12

For both, SPIRIT-P1 and —P2, for the patients with baseline psoriatic lesions 23% of BSA,
there was a statistically significantly greater percentage of patients who achieved PASI 75
response at week 12 for each of the ixekizumab groups compared with the placebo group
(p<0.001 in all cases; Table 16). In SPIRIT-P1, the PASI 75 response rates at week 12
(NRI) were 75.3% and 69.5% for the ixekizumab 80 mg Q4W and Q2W groups, respectively,
and 7.5% for the placebo group. In SPIRIT-P2, the PASI 75 response rates at week 12 (NRI)
were 57.4% and 61.8% for the ixekizumab 80 mg Q4W and Q2W groups, respectively, and
10.4% for the placebo group.
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For both, SPIRIT-P1 and —P2, for the patients with baseline psoriatic lesions 23% of BSA,
there was a statistically significantly greater percentage of patients who achieved PASI 90
and 100 response at week 12 for each of the ixekizumab groups compared with the placebo
group (Table 16). The PASI 90/100 response rates at week 12 (NRI) were 52.1%/31.5%

and 57.6%/40.7% for the ixekizumab 80 mg Q4W and Q2W groups, respectively, and
1.5%/1.5% for the placebo group (Table 16).

Table 16

P2 at week 12 - NRI (ITT population)

PASI 75, PASI 90 and PASI 100 response rates in SPIRIT-P1 and SPIRIT-

Zzujpyoint Placebo Adalimumab IXE80Q4W IXE80Q2W
?;'R'T'm (69, N=67 N=68 N=73 N=59
PASI 75*% n (%) 5(7.5) 23 (33.8) 55 (75.3) 41 (69.5)
OR 6.3 38.8 29.1
95% CI' - (2.2,17.95) (13.36, 112.72) (9.87, 85.53)
p-value’ <0.001 <0.001 <0.001
PASI 90, n (%) 1(1.5) 15 (22.1) 38 (52.1) 34 (57.6)
OR 18.5 71.6 91.8
95% CI' - (2.36, 144.84) (9.40, 545.52) (11.86, 710.43)
p-value’ 0.006 <0.001 <0.001
PASI 100, n (%) 1(1.5) 10 (14.7) 23 (31.5) 24 (40.7)
OR 10.9 29.7 46.1
95% CI' - (1.35, 88.49) (3.86, 228.18) (5.94, 357.57)
p-value’ 0.025 0.001 <0.001
SPIRIT-P2 (74) N=67 - N=68 N=68
PASI 75% n (%) 7 (10.4) - 39 (57.4) 42 (61.8)
OR 14.03 16.67
95% CI2 - - (5.28, 37.27) (6.28, 44.24)
p-value? <0.001 <0.001
PASI 90, n (%) 4 (6.0) 5 26 (38.2) 29 (42.6)
OR 10.52 17.96
95% CI2 - - (3.36, 32.95) (5.32, 60.62)
p-value? NA <0.001
PASI 100, n (%) 4 (6.0) - 13 (19.1) 16 (23.5)
OR 3.82 5.87
95% CI? - - (1.16, 12.55) (1.78, 19.32)
p-value? NA 0.004
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1 A logistic regression analysis with treatment, geographic region and baseline cDMARD experience as factors. Comparison of
active treatment versus placebo.

2 A logistic regression analysis with treatment, geographic region and baseline TNFi experience as factors. Comparison of
active treatment versus placebo.

*Major secondary endpoint (gated); Cl = confidence interval; IXE = ixekizumab; IXEB0Q2W = ixekizumab 80 mg every 2 weeks;
IXEB0Q4W = ixekizumab 80 mg every 4 weeks; N = number of patients in the analysis population; n = number of patients in the
specified category; NRI = non-responder imputation; OR = odds ratio;

Source: SPIRIT-P1: CSR RHAP, Table RHAP.11.8 (page 9 and 10 of 17); SPIRIT-P2: CSR RHBE, Table RHBE.11.4 (page 5,
13 and 21 of 25).

ACR 50 and ACR 70 at week 24

In SPIRIT-P1, the proportion of biologic-naive patients who achieved an ACR 50/ACR 70
response at week 24, was significantly greater in the ixekizumab 80 mg Q4W and Q2W
groups compared to placebo (40.2%/23.4% and 46.6%/34.0%, versus 15.1%/5.7%,
respectively, all p<0.001; Table 17). Similarly, in SPIRIT-P2, the proportion of biologic-
experienced patients who achieved an ACR 50 response at week 24, was significantly
greater for ixekizumab 80 mg Q4W or Q2W groups, relative to placebo (35.2 and 33.3%,
versus 5.1, respectively, both p<0.001; Table 17).

In the adalimumab arm of SPIRIT-P1, 38.6% of patients achieved ACR 50 at week 24; these
results are consistent with the ACR 50 response reported in the adalimumab ADEPT trial
(39%) at week 24. (51)

Table 17 ACR 50 and ACR 70 response rates in SPIRIT-P1 and SPIRIT-P2 at week
24 - NRI (ITT population)

By Placebo Adalimumab IXE80Q4W IXE80Q2W
Endpoint
3:)!RIT-P1 (69, N=106 N=101 N=107 N=103
ACR 50,
n (%) 16 (15.1) 39 (38.6) 43 (40.2) 48 (46.6)
OR 3.6 3.8 5.0
95% CI' - (1.83, 6.94) (1.97,7.38) (2.57, 9.64)
p-value’ <0.001 <0.001 <0.001
ACR 70,
n (%) 6 (5.7) 26 (25.7) 25 (23.4) 35 (34.0)
OR 5.8 5.1 8.7
95% CI' - (2.27, 14.79) (2.00, 13.09) (3.46, 21.80)
p-value’ <0.001 <0.001 <0.001
Uy N=118 - N=122 N=123
74)
ACR 50,
n (%) 6 (5.1) - 43 (35.2) 41 (33.3)
OR 10.83 9.31
95% CI? - - (4.31,27.23) (3.75, 23.13)
p-value?® <0.001 <0.001
ACR 70,
n (%) 0 (0.0) - 27 (22.1) 15 (12.2)
OR ) ) NA NA
95% CI? NA NA
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Study
Endpoint
p-value?

1 A logistic regression analysis with treatment, geographic region and baseline cDMARD experience as factors. Comparison of
active treatment versus placebo.

Placebo Adalimumab IXEB0Q4W IXE80Q2W

2 A logistic regression analysis with treatment, geographic region and baseline TNFi experience as factors. Comparison of
active treatment versus placebo.

Cl = confidence interval; IXE = ixekizumab; IXE80Q2W = ixekizumab 80 mg every 2 weeks; IXE80Q4W = ixekizumab 80 mg
every 4 weeks; N = number of patients in the analysis population; n = number of patients in the specified category; NRI = non-
responder imputation; OR = odds ratio;

Source: SPIRIT-P1: CSR RHAP, Table RHAP.11.14 (page 11 of 12); SPIRIT-P2: CSR RHBE, Table RHBE.11.2 (page 16 and
24 of 25)

ACR 20, ACR 50 and ACR 70 at week 12

In SPIRIT-P1, the proportion of biologic-naive patients who achieved an ACR 20 response at
week 12 (major secondary endpoint), was significantly greater in the ixekizumab 80 mg Q4W
and Q2W groups compared to placebo (51.5% and 57.0%, versus 31.1%, respectively, both
p<0.001; Table 18). Similarly, in SPIRIT-P2, the proportion of biologic-experienced patients
who achieved an ACR 20 response at week 12, was significantly greater in the ixekizumab
80 mg Q4W and Q2W groups compared to placebo (50.0% and 48.0%, versus 22.0%,
respectively, both p<0.001;Table 18).

At week 12, patients in the two ixekizumab groups (Q4W and Q2W) achieved significantly
greater ACR 50 response rates in the SPIRIT-P1 and -P2 trials, relative to placebo (p<0.001

for all comparisons; Table 18).

At week 12, the ACR 70 response rates in SPIRIT-P1 were 15.0, 16.5 and 0 respectively for
ixekizumab 80 mg Q4W, Q2W and placebo, respectively. At week 12, the ACR 70 response
rates in SPIRIT-P2 were 14.8, 10.6 and 1.7 respectively for ixekizumab 80 mg Q4W, Q2W

and placebo, respectively (Table 18).

Table 18 ACR 20, ACR 50 and ACR 70 response rates in SPIRIT-P1 and SPIRIT-P2
at week 12 - NRI (ITT population)

Study Placebo Adalimumab IXE80Q4W IXEB0Q2W
Endpoint
SPIRIT-P1 (69, 73) N=106 N=101 N=107 N=103
ACR 207,
n (%) 33 (31.1) 52 (51.5) 61 (57.0) 62 (60.2)
OR 24 2.9 3.3
95% CI' - (1.34, 4.17) (1.66, 5.14) (1.88, 5.89)
p-value’ 0.003 <0.001 <0.001
ACR 50,
o (%) 5 (4.7) 30 (29.7) 36 (33.6) 41 (39.8)
OR 8.6 10.3 13.4
95% CI' ) (3.19, 23.35) (3.83, 27.48) (5.01, 35.77)
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Study Placebo Adalimumab IXE80Q4W IXEB0Q2W
Endpoint

p-value’ <0.001 <0.001 <0.001
ACR 70,

(o) 0 18 (17.8) 16 (15.0) 17 (16.5)
OR

95% CI - NA NA NA
p-value’

SPIRIT-P2 (74) N=118 - N=122 N=123
ACR 207,

(o) 26 (22.0) - 61 (50.0) 59 (48.0)
OR 3.56 3.28
95% CP? - - (2.02, 6.26) (1.85, 5.79)
p-value? <0.001 <0.001
ACR 50,

o (%) 4 (3.4) - 38 (31.1) 41 (33.3)
OR 14.61 14.58
95% CP? - - (4.82, 44.28) (4.98, 42.68)
p-value? <0.001 <0.001
’:?;)70' 2(1.7) - 18 (14.8) 13 (10.6)
OR 11.9 7.46
95% CI2 - - (2.47, 57.41) (1.63, 34.22)
p-value? 0.002 NA

" A logistic regression analysis with treatment, geographic region and baseline cDMARD experience as factors. Comparison of
active treatment versus placebo.

2 A logistic regression analysis with treatment, geographic region and baseline TNFi experience as factors. Comparison of
active treatment versus placebo.

*Major secondary endpoint (gated); Cl = confidence interval; IXE = ixekizumab; IXEB0Q2W = ixekizumab 80 mg every 2 weeks;
IXE80Q4W = ixekizumab 80 mg every 4 weeks; N = number of patients in the analysis population; n = number of patients in the
specified category; NRI = non-responder imputation; OR = odds ratio;

Source: SPIRIT-P1: CSR RHAP, Table RHAP.11.7 (page 6 and 7 of 12); SPIRIT-P2: CSR RHBE, Table RHBE.11.2 (page 5,
13 and 21 of 25)

Open-label extension period data (up to week 108 for SPIRIT-P1 and week 52 for SPIRIT-
P2)

Ixekizumab treatment maintained effectiveness in both joint symptoms (as measured by the

ACR 20, 50 and 70, mTSS and PsARC) and skin clearance (as measured by the PASI 75,

90 and 100) over the open-label extension period. Additionally, ixekizumab has

demonstrated to maintain clinically relevant improvements in functional capacity (as

measured by the HAQ-DI) over the same period. Results from the extension period can be

found in Appendix Q.
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2.7 Subgroup analysis

Pre-specified subgroups from the two pivotal phase 3 trials (SPIRIT-P1 and SPIRIT-P2)
were examined to determine if there were differences in the rates of achievement of
treatment goals (as measured by the ACR 20 response rate at Week 24 and mTSS change
from baseline at week 24). Subgroups evaluated included patient demographics (e.g.,
gender, age, geographic region, weight), concomitant cDMARD therapy (current use at
baseline [yes/no]), cDMARD experience at baseline (naive, past use, current use), prior
TNFi experience (inadequate responder to 1 TNFi, inadequate responder to 2 TNFi,
intolerant to a TNFi), baseline severity groups (CRP: <=6 or >6); previous therapy for PsA
(yes,no); duration of PsA (0 to <2, =22 years). A list of all pre-specified subgroups analysis for
SPIRIT-P1 and SPIRIT-P2 can be seen in Appendix E.

The efficacy and safety of ixekizumab was demonstrated regardless of age, race, baseline
BMI, geographic region, baseline CRP, previous PsA therapy status, concomitant DMARD
therapy (current use at baseline), cDMARD experience at baseline, duration since PsA
onset, in both SPIRIT studies. For SPIRIT-P1, a statistical significant difference was
observed in the baseline weight subgroup. For SPIRIT-P2, a statistical significant difference

was observed in the gender subgroup.

Additionally, ixekizumab has shown to be consistently efficacious independently of
concomitant methotrexate use (post-hoc analysis) as well as in the subgroup of patients who
would be eligible for treatment with bDMARDs under current NICE criteria (pre-specified
analysis). Results of these both subgroup analysis can be seen below. Results of other pre-

specified subgroup analysis can be seen in Appendix E.

2.7.1 Efficacy of ixekizumab regardless of concomitant methotrexate use (post-hoc
analysis)

Ixekizumab provides a high-level of efficacy in psoriatic arthritis symptoms in biological naive
as well as biologic experience patients with or without concomitant methotrexate use. ACR
20 response rates at week 24 by concomitant methotrexate use at baseline, can be seen in
Figure 5 and Figure 6, respectively for SPIRIT-P1 and SPIRIT-P2.

At week 24, ACR 20 response rates were comparable between patients with and without
concomitant methotrexate at baseline in the SPIRIT-P1 trial. In patients who received
ixekizumab 80 mg Q4W, with and without concomitant methotrexate at baseline, ACR 20
responses were achieved by 54.4% and 62.0%, respectively (Figure 5). Similarly, in patients
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who received ixekizumab 80 mg Q2W, with and without concomitant methotrexate at

baseline, ACR 20 responses were achieved by 62.3% and 62.0%, respectively (Figure 5).

In patients who received adalimumab 40 mg Q2W in the double-blind treatment period of the
SPIRIT-P1 trial, ACR 20 response was substantially lower in patients treated with
adalimumab monotherapy compared to patients who received concomitant methotrexate

(45.5% versus 66.7%, respectively;_Figure 5).

However, treatment by subgroup interaction (i.e. concomitant methotrexate versus no

concomitant methotrexate) was not significant for ACR 20 response (p=0.199).

Figure 5 ACR 20 response rates rates at week 24 (NRI) by concomitant
methotrexate use at baseline; SPIRIT-P1, % (n/N)

ACR 20 response rates in patients with and without concomitant
100.0 - methotrexate use at baseline (NRI), % (n/N)
90.0 -

80.0 - 66.7

70.0 - (38/57)* 62.3 620 620
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(31/57)*
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m IXE80Q4W
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40.0 - 305
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(20/44)

29.8
(14/47)

H IXE80Q2W

ACR 20 response, %

Yes No
Concomitant methotrexate use at baseline

Logistic regression model with effect of treatment, subgroup and the treatment-by-subgroup interaction. The treatment-by-
subgroup interaction was tested at the significance level of 0.10. P-values within each category of the subgroup are based on
Fisher's exact test.

#p<0.05 versus placebo ; 'p<0.01 versus placebo; *p<0.001 versus placebo.

Note, the adalimumab 40 mg Q2W treatment arm served as an active reference for comparison with placebo; the study was not
powered to test equivalence or non-inferiority of ixekizumab versus adalimumab.

Abbreviations: ACR 20=American College of Rheumatology criteria 220% improvement, ADA40Q2W=adalimumab 40 mg very
two weeks, IXE80Q2W=ixekizumab 80 mg every two weeks, IXE80Q4W=ixekizumab 80 mg every four weeks, n=number of
patients in the specified category, N=number of patients in each subgroup, NRI=non-responder imputation.

Source: Eli Lilly and Company, 2016, Data on File, ACR20 Response Rate at Week 24 (NRI) by Concomitant Therapy
Subgroups (RHAP).
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Figure 6 ACR 20 response rates rates at week 24 (NRI) by concomitant
methotrexate use at baseline; SPIRIT-P2, % (n/N)

ACR 20 response rates in patients with and without concomitant
100.0 - methotrexate use at baseline (NRI), % (n/N)
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X 70.0 A 54
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Logistic regression model with effect of treatment, MTX use and the treatment-by-MTX use interaction. The treatment-by-MTX
use interaction was tested at the significance level of 0.10. P-values within each category of the subgroup are based on
Fisher's exact test.

#p<0.05 versus placebo ; 1p<0.01 versus placebo; *p<0.001 versus placebo.

Abbreviations: ACR 20=American College of Rheumatology criteria 220% improvement, IXE80Q2W=ixekizumab 80 mg every
two weeks, IXEB0Q4W=ixekizumab 80 mg every four weeks, NRI=nonresponder imputation, n=number of patients in the
specified category.

Source: Eli Lilly and Company, 2016, Data on File, ACR20 Response Rate at Week 24 (NRI) by Methotrexate (MTX) Use at
Baseline (RHBE).

2.7.2 Efficacy of ixekizumab in patients eligible for biologic therapy under current
NICE criteria (pre-specified analysis)

Treatment with ixekizumab has demonstrated efficacy in patient populations who would be
eligible for treatment with biologics according to NICE criteria based on failure of 2 prior
cDMARDs and three or more tender joints and three or more swollen joints, demonstrating

the efficacy of ixekizumab in a NICE-defined biologic eligible population (Table 19).

Due to the small number of patients eligible for treatment with biologics according to NICE
criteria in each of the studies, this analysis was carried out on the PsA placebo-controlled
integrated analysis set, which included the ixekizumab and placebo arms from the induction
periods of both SPIRIT-P1 and SPIRIT-P2. Significantly greater proportions of patients who
received ixekizumab 80 mg Q4W or Q2W achieved an ACR 20 response at week 24,

compared to placebo (G T2l 19).
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Table 19 ACR 20 response rates at week 24 (NRI); Primary PsA placebo
controlled integrated analysis set, n(%) (NICE ITT population)

Endpoint Placebo IXE80Q4W IXE80Q2W Total IXE Total
N H
Nx -
ACR 20", [ |

n (%)
OR -
95% CI
p-value’

'0dds ratio, Cl, and p-value are from a logistic regression model using Wald’s test with treatment and study as factors.

Abbreviations: IXE80Q4W = ixekizumab 80 mg Q4W; IXEB0Q2W = ixekizumab 80 mg Q2W; IXE = ixekizumab; N = number of

patients in the analysis population; Nx = number of patients with non-missing data in each category; n = number of responders;

Cl = confidence interval; NRI = non-responder imputation; ACR = American College of Rheumatology; NICE = National Institute
for Health and Care Excellence.

Note: The NICE ITT Population is a subset of the ITT Population and is defined as all randomized patients with 1) peripheral
arthritis with >=3 tender joints and >=3 swollen joints, and 2) PsA that has not responded to adequate trials of at least 2
standard DMARDs, administered either individually or in combination.

Note: Primary PsA Placebo-Controlled Integrated Analysis Set included patient data from the 2 pivotal Phase 3 PsA placebo-
controlled studies (Studies RHAP and RHBE) from screening through Week 24. Analyses from baseline to Weeks 12 and 24
(and Week 16 for selected endpoints) were conducted. For patients who were inadequate responders at Week 16, observed
data after Week 16 through Week 24 were not included to avoid falsely ascribing benefit from rescue medication to the
randomized therapy. The adalimumab treatment group from Study RHAP was not included in this integrated analysis.

Source: Eli Lilly and Company, 2016, Data on File, ACR20 Response Rates at Week 24 (NRI), NICE Intent-to-Treat Population,
Primary PsA Placebo-Controlled Integrated Analysis Set.
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2.8 Meta-analysis

SPIRIT-P1 and SPIRIT-P2 were the only relevant trials identified in the systematic literature
review to assess the efficacy and safety of ixekizumab. SPIRIT-P1 recruited bDMARD-naive
patients and only bDMARD-experienced patients were eligible to enrol in SPIRIT-P2. As
these trial populations represent distinct patient groups and prior bDMARD exposure is a
treatment effect modifier, a meta-analysis of the two trials would not have been appropriate.
In the absence of head-to-head RCTs conducted between comparator treatments listed in
the NICE scope, a comprehensive systematic literature review and network meta-analyses
(NMA) were conducted to estimate the comparative efficacy of these treatments. As prior
bDMARD exposure is a treatment effect modifier, Bayesian NMAs were conducted
separately for the bDMARD-naive population and bDMARD-experienced population to the
extent possible, thus following the approach of the 2017 MTA of certolizumab pegol and
secukinumab in PsA. (2) The outcomes of the NMAs are therefore more informative for the

decision problem than conducting a meta-analysis of SPIRIT-P1 and SPIRIT-P2.

Indirect comparisons can provide relative measures of effect for all relevant comparators in
the absence of direct evidence and is most suitable when there are multiple-arm trials
included within networks. The use of an indirect comparison, in preference to pairwise meta-
analysis, allowed the evidence of all available and relevant comparators listed in the scope
to be included, enabling more precise relative treatment effects to be calculated using direct
and indirect evidence. In addition, the indirect comparison feeds into the economic model to
provide cost-effectiveness results for ixekizumab against relevant comparators. Indirect
comparisons have been used to synthesise evidence in previous NICE STA and MTA

submissions for biologics in psoriatic arthritis. (2, 26-29)
2.9 Indirect and mixed treatment comparisons

Bayesian NMAs were conducted to estimate treatment response in the bDMARD-naive
population and bDMARD-experienced populations. Joint response was measured by the
proportion of patients achieving PsARC response and functional capacity was assessed as
the absolute change from baseline in HAQ-DI score conditional on achieving PSARC
response. Skin response was assessed as the proportion of patients achieving 50%, 75%,
90% and 100% reduction from baseline PASI score (PASI50, PASI75, PASI90, PASI100).
Full details of the NMA methodology are presented in Appendix D.

2.9.1 Biologic-naive population
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A summary of trials used to carry out the NMA for the biologic-naive population is presented
in Table 20 and Figure 7.

Table 20 Summary of the trials used to carry out the PsARC, PASI 50/75/90/100
and CFB HAQ-DI network meta-analyses for the biologic-naive population

Trial First Treatment Timepoint | PSARC | PASI | PASI | PASI | PASI | HAQ-
author, arm (weeks) 50 75 90 100 DI
year

ADEPT Mease Adalimumab | 12 Yes Yes Yes Yes No Yes
2005 (51) 40 mg Q2W

ADEPT Mease Placebo 12 Yes Yes Yes Yes No Yes
2005 (51)

FUTURE 2 Thom 2016 | Placebo 12 Yes Yes Yes Yes No Yes

* (r7)

FUTURE 2 | Thom 2016 | Secukinumab | 12 Yes Yes Yes Yes No Yes

* (77) 150 mg Q4w

FUTURE 2 Thom 2016 | Secukinumab | 12 Yes Yes Yes Yes No Yes

* (77) 300 mg Q4w

Genovese Genovese | Adalimumab | 12 Yes No No No No Yes

2007 2007 (52) 40 mg Q2W

Genovese Genovese | Placebo 12 Yes No No No No Yes

2007 2007 (52)

GO- Kavanaugh | Golimumab 14 Yes Yes Yes Yes No Yes

REVEAL 2009 (59) 50 mg Q4W

GO- Kavanaugh | Placebo 14 Yes Yes Yes Yes No Yes

REVEAL 2009 (59)

IMPACT Antoni Infliximab 5 16 Yes Yes Yes Yes No Yes
2005 (78) mg/kg Q8W

IMPACT Antoni Placebo 16 Yes Yes Yes Yes No Yes
2005 (78)

IMPACT 2 Antoni Infliximab 5 14 Yes Yes Yes Yes No Yes
2005 (50) mg/kg Q8W

IMPACT 2 Antoni Placebo 14 Yes Yes Yes Yes No Yes
2005 (50)

Mease Mease Etanercept 12 Yes Yes Yes No No Yes

2000 2000 (49) 25 mg

BIW/50 mg
Qiw

Mease Mease Placebo 12 Yes Yes Yes No No Yes

2000 2000 (49)

Mease Mease Etanercept 12 Yes No No No No Yes

2004 2004 (79) 25 mg
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Trial First Treatment Timepoint | PSsARC | PASI | PASI | PASI | PASI | HAQ-
author, arm (weeks) 50 75 90 100 DI
year

BIW/50 mg
Qiw

Mease Mease Placebo 12 Yes No No No No Yes

2004 2004 (79)

OPAL- Mease Adalimumab | 12 No No Yes No No Yes

BROADEN | 2016 (80) 40 mg Q2W

OPAL- Mease Placebo 12 No No Yes No No Yes

BROADEN | 2016 (80)

PALACE 1 * | Kavanaugh | Apremilast 16 Yes Yes Yes No No Yes
2014 (81) 30 mg BID

PALACE 1 * | Kavanaugh | Placebo 16 Yes Yes Yes No No Yes
2014 (81)

PALACE 2 * | Cutolo Apremilast 16 Yes Yes Yes No No Yes
2016 (82) 30 mg BID

PALACE 2 * | Cutolo Placebo 16 Yes Yes Yes No No Yes
2016 (82)

PALACE 3 Edwards Apremilast 16 No Yes Yes No No Yes
2016 (83) 30 mg BID

PALACE 3 Edwards Placebo 16 No Yes Yes No No Yes
2016 (83)

RAPID- Mease Certolizumab | 12 Yes Yes Yes Yes No No

PsA* 2014 (55) pegol

RAPID- Mease Placebo 12 Yes Yes Yes Yes No No

PsA* 2014 (55)

SPIRIT-P1 Eli Lilly and | Adalimumab | 12 Yes No Yes Yes Yes Yes
Company 40 mg Q2W

SPIRIT-P1 Eli Lilly and | Ixekizumab 12 Yes No Yes Yes Yes Yes
Company 80 mg Q2W

SPIRIT-P1 Eli Lilly and | Ixekizumab 12 Yes No Yes Yes Yes Yes
Company 80 mg Q4W

SPIRIT-P1 Eli Lilly and | Placebo 12 Yes No Yes Yes Yes Yes
Company

SPIRIT-P1 Eli Lilly and | Adalimumab | 16 Yes No Yes Yes Yes Yes
Company 40 mg Q2W

SPIRIT-P1 Eli Lilly and | Ixekizumab 16 Yes No Yes Yes Yes Yes
Company 80 mg Q2W

SPIRIT-P1 Eli Lilly and | Ixekizumab 16 Yes No Yes Yes Yes Yes
Company 80 mg Q4W

SPIRIT-P1 Eli Lilly and | Placebo 16 Yes No Yes Yes Yes Yes
Company
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BID=Twice daily dosing regimen, BIW=Twice weekly dosing regimen, HAQ-DI=Health Assessment Questionnaire — Disability
Index; PASI 50/75/90/100=reduction of (50/75/90/100)% from baseline Psoriasis Area and Severity Index score;
PsARC=Psoriatic Arthritis Response Criteria; QIW=0nce weekly dosing regimen, Q2/4/8/12W=Every 2nd/4th/8th/12th week
dosing regimen

* Outcomes were not reported for b(DMARD-naive subgroup at the response assessment timepoint specified in NICE guidance,
therefore overall population data are used.

Figure 7 PsARC and PASI network for bDMARD-naive population

BID=Twice daily dosing regimen, BIW=Twice weekly dosing regimen, QIW=0nce weekly dosing regimen, Q2/4/8/12W=Every
2nd/4th/8th/12th week dosing regimen.

Circle size is proportional to the number of patients per treatment, line width is proportional to the number of studies per
pairwise comparison of treatments.

Results are presented in Table 21, Table 22 and Table 23 for PsARC response rates,

change from baseline HAQ-DI and PASI response rates, respectively.

Table 21 PsARC response (bDMARD-naive; network 1A)

Treatment PsARC (95% Crl)

Placebo

Adalimumab 40 mg Q2W

Apremilast 30 mg BID

Certolizumab pegol pooled doses
Etanercept 25 mg BIW/50 mg QIW
Golimumab 50 mg Q4w

Infliximab 5 mg/kg Q8W
Ixekizumab 80 mg Q2W
Ixekizumab 80 mg Q4W
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Secukinumab 150 mg Q4W [ |
Secukinumab 300 mg Q4W [ |

Posterior median (95% credible interval). Mixed biologic naive and experienced population for the following treatments:
Apremilast 30 mg BID, Certolizumab pegol pooled doses, Placebo, Secukinumab 150 mg Q4W, Secukinumab 300 mg Q4W

BID=Twice daily dosing regimen, BIW=Twice weekly dosing regimen, QIW=0nce weekly dosing regimen, Q2/4/8/12W=Every
2nd/4th/8th/12th week dosing regimen. Certolizumab pegol pooled doses are 200 mg Q2W and 400 mg Q4W.

Table 22 PASI response rates (0(DMARD-naive; network 1A)

Treatment PASI 50 (95% | PASI 75 (95% Crl) | PASI 90 (95% | PASI 100 (95%
Crl) Crl) Crl)
Placebo - - - -
Adalimumab 40 mg Q2W [ ] [ ] [ ] [
Apremilast 30 mg BID [ ] [ ] [ ] [
Certolizumab pegol pooled [ ] [ ] [ ] [ ]
doses
Etanercept 25 mg BIW/50 [ [ ] [ [
mg QIW
Golimumab 50 mg Q4W [ [ ] [ ] [
Infliximab 5 mg/kg Q8W [ ] [ ] [ ] [
Ixekizumab 80 mg Q2W [ [ [ ] [
Ixekizumab 80 mg Q4W [ [ [ ] [
Secukinumab 150 mg Q4w | [ [ ] [ ] I
Secukinumab 300 mg Q4w | [N [ ] [ [

Table 23 HAQ-DI response

Treatment Mean change from | 95% Crl Mean change from | 95% Crl
baseline — PsARC baseline - PsARC
responders non-responders

Placebo [ [ [ [

Ixekizumab Q4w | I [ [ [

Ixekizumab Q2w | I [ [ [

Adalimumab [ ] [ ] [ ] [ ]

Apremilast [ ] [ ] [ ] [ ]

Etanercept [ [ [ [

Golimumab [ [ [ [

Infliximab [ ] [ ] [ ] [ ]

Secukinumab [ [ [ ] [ ]

Ustekinumab [ ] [ ] [ [

2.9.2 Biologic-experienced population

A summary of trials used to carry out the NMA for the bDMARD-experienced population is
presented in Table 24. The base case is limited to trials that only look at TNF-IR patients,
which are presented in the network diagram in_Figure 8.
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Table 24

Summary of the trials used to carry out the PsARC, PASI 50/75/90/100
and CFB HAQ-DI network meta-analysis for the biologic-naive population

Trial First Treatment Timepoi | PsAR | PASI PASI PASI | PASI | HAQ-
author, arm nt C 50 75 90 100 DI
year (weeks)

PSUMMIT | Ritchlin Placebo 24 Yes No Yes No No Yes

2 2014 (57)

PSUMMIT | Ritchlin Ustekinumab | 24 Yes No Yes No No Yes

2 2014 (57) 45 mg

Q12w

SPIRIT-P2 | Nash 2017 | Ixekizumab 12 Yes No Yes Yes Yes Yes
(70) 80 mg Q2w

SPIRIT-P2 | Nash 2017 | Ixekizumab 12 Yes No Yes Yes Yes Yes
(70) 80 mg Q4W

SPIRIT-P2 | Nash 2017 | Placebo 12 Yes No Yes Yes Yes Yes
(70)

SPIRIT-P2 | Nash 2017 | Ixekizumab 16 Yes No Yes Yes Yes Yes
(70) 80 mg Q2W

SPIRIT-P2 | Nash 2017 | Ixekizumab 16 Yes No Yes Yes Yes Yes
(70) 80 mg Q4w

SPIRIT-P2 | Nash 2017 | Placebo 16 Yes No Yes Yes Yes Yes
(70)

FUTURE 2 | Thom 2016 | Placebo 12 Yes Yes Yes Yes No Yes

* (77)

FUTURE 2 | Thom 2016 | Secukinuma | 12 Yes Yes Yes Yes No Yes

* (77) b 300 mg

Q4w

RAPID- Mease Certolizuma 12 Yes Yes Yes Yes No No

PsA* 2014 (55) b pegol

RAPID- Mease Placebo 12 Yes Yes Yes Yes No No

PsA* 2014 (55)

* Outcomes were not reported for b(DMARD-experienced subgroup. As treatments are recommended by NICE in a bDMARD-
experienced population, data for the overall population are included in a sensitivity analysis
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Figure 8 PsARC and PASI network for bDMARD-experienced population (base
case)

Placebo

Results are presented in Table 25 and Table 26 for PsARC response rates and PASI

response rates.

Table 25 PsARC response (bDDMARD-experienced; network 1B)

Treatment PsARC (95% Crl)
Placebo -
Ixekizumab 80 mg Q2W | ]
Ixekizumab 80 mg Q4W ||
Ustekinumab 45 mg Q12W ||

Table 26 PASI response rates (bDMARD-experienced; network 1B)

Treatment PASI 75 (95% Crl) PASI 90 (95% Crl) PASI 100 (95% Crl)
Placebo - - -
Ixekizumab 80 mg Q2W I [ [
Ixekizumab 80 mg Q4W I [ [
Ustekinumab 45mg Q12W | I [ ] [ |

Secukinumab and certolizumab pegol were recommended by NICE for the treatment of PsA

in a population with indadequate response to a previous TNF-alpha inhibitor. (2)
Approximately 30% of patients in the FUTURE-2 and RAPID-PsA trials were bDMARD-

experienced and in the RAPID-PsA trial, primary non-response to a prior TNF-alpha inhibitor

was an exclusion criterion. Subgroup data by prior bDMARD exposure for these treatments

were not publicly available at the time points for response assessment specified in NICE

guidance TA445 (12 weeks for certolizumab pegol and 16 weeks for secukinumab),
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therefore were not suitable for inclusion in the network. Furthermore, certolizumab pegol is
recommended only in bDMARD-experienced patients who have had a secondary non-
response to a prior TNF-alpha inhibitor. Data relating to the overall population for these two
treatments were therefore included in the bDMARD-experienced network only as a

sensitivity analysis (Figure 9). The results of this analysis are presented in Appendix D.

Figure 9 PsARC and PASI network for bDMARD-experienced population
(sensitivity analysis)

Placebo

2.9.3 Uncertainties in the indirect and mixed treatment comparisons

The number of studies in each NMA network was generally small, often with only one study
per pairwise comparison of treatments. The networks were particularly small for the biologic-
experienced population, usually consisting of at most five studies. Due to the small number
of studies for each comparison, there were sometimes model-fitting and convergence
difficulties with random effects models. As the majority of edges in the networks only
consisted of one study, this made it very difficult to estimate between study heterogeneity
accurately in random effects models, and in several cases the random effects models had
fairly poor convergence diagnostics and large uncertainty in the between study
heterogeneity parameter estimate. As random effects models were often difficult to fit, fixed
effects model results are presented for all networks and selected for use in the economic
model. There was occasionally a small amount of autocorrelation for some parameter
estimates in the fixed effects models but satisfactory convergence appeared to have been

achieved.

However, there may be undetectable heterogeneity in the network that cannot be adjusted

for, which would indicate that the treatment effects from the fixed effects models are too
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precise. For similar reasons, an assessment of inconsistency could not be performed,
therefore it is not possible to assess if there is inconsistency in the network that could

introduce heterogeneity and bias in results.

There was an insufficient number of studies in the bDMARD-experienced population to run a
meta-regression on baseline risk, therefore a meta-regression was performed only for the

bDMARD-naive population and is used in a model scenario analysis.

To ensure that key comparators were included in the network, data from the full population,
instead of a purely bDMARD-naive or experienced population, was used for the following
treatments: apremilast 30 mg BID (naive networks only), certolizumab pegol 200 mg
Q2W/400 mg Q4W, secukinumab 150 mg Q4W and secukinumab 300 mg Q4W. If prior
biologic exposure is an effect modifier for these treatments, the NMA results will not be

representative of the treatment effect in a pure biologic naive/experienced population.

A key assumption of the probit model used to estimate PASI response rates was the
assumption that the treatment effect on the probit scale is the same for all PASI response
categories. This allows the model to use all studies in the network even if they do not report
data for all PASI outcomes. However, as only the ixekizumab studies reported data in the
PASI 100 category, the predicted PASI 100 results for the other treatments are all
dependent on the ixekizumab trials. In the bDMARD-experienced population, the small
sample of patients informing the two studies in the network results in a higher estimated
PASI responses than would be expected based on a naive comparison of the PASI 75
outcomes from the SPIRIT-P2 and PSUMMIT?2 trials.

2.10 Adverse reactions

The safety and tolerability of ixekizumab during a 24 week Treatment Period was assessed
by study drug discontinuation, adverse events (AEs) (including treatment emergent adverse
events [TEAEs], serious adverse events [SAEs], and discontinuation due to AEs),
haematology and laboratory measurements, vital signs, physical exam findings, concomitant
medications, ECGs, and drug immunogenicity. A similar approach was taken to assess the

safety and tolerability of ixekizumab during the Extension Period (week 24 to week 52).

A serious adverse event (SAE) is any AE from these studies that resulted in one of the
following outcomes: death, initial or prolonged inpatient hospitalisation, a life-threatening
experience (that is, immediate risk of dying), persistent or significant disability/incapacity,
congenital anomaly/birth defect, or any other outcome considered significant by the

investigator for any other reason. TEAEs were further examined within topics of special
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interest (AESIs). Adverse events of special interest included categories of infections,
cytopaenias (leukopenia, neutropenia, and thrombocytopenia), allergic/hypersensitivity
reactions, injection site reactions, cerebrovascular events, hepatic events, malignancies,
depression, pneumocystis pneumonia (SPIRIT-P1 only), interstitial lung disease, Crohn’s

disease, and ulcerative colitis.

In the SPIRIT studies, ixekizumab was well tolerated and safety findings were consistent
with those in patients with moderate to severe psoriasis. (69, 70) The majority of TEAES
which occurred following treatment with ixekizumab were of mild or moderate severity and

did not lead to discontinuation from study drug.

2.10.1 SPIRIT-P1

Treatment Period

During the 24-week double-blind treatment period, safety data were obtained from 416
patients who took at least one dose of study drug and who were randomised to receive
placebo (N=106), adalimumab 40 mg Q2W (N=101), ixekizumab Q4W (N=107), or
ixekizumab Q2W (N=102). This phase of the study was completed by 91.8% of all patients.
Table 27 provides an overview of the adverse events reported during the double-blind
treatment period. (69, 73)

The proportion of patients with 21 TEAE and TEAEs judged to be possibly related to study
drug was statistically significantly higher in each of the ixekizumab groups compared with the
placebo group (p<0.05 for all comparisons). At week 24 the proportion of patients who
experienced 21 TEAE was 66.4% in the ixekizumab 80 Q4W group, 65.7% in the
ixekizumab 80 Q2W group and 47.2% in the placebo group, respectively. The proportion of
patients who experienced TEAEs judged to be possibly related to study drug was 29.9% in
the ixekizumab 80 Q4W group, 36.3% in the ixekizumab 80 Q2W group and 11.3% in the
placebo group, respectively. The majority of these TEAEs were of mild to moderate severity

and did not lead to discontinuation of study medication (Table 27). (69, 73)

The proportion of patients who discontinued study medication due to AEs was low across all
treatment groups with no statistically significant differences between ixekizumab and
placebo groups (IXE Q4W: 1.9%; IXE Q2W: 3.9%; PBO: 1.9%) (Table 27). (69, 73)

SAEs occurred in 3.8% of all patients (IXE Q4W: 5.6%; IXE Q2W: 2.9%; PBO: 1.9%) with no
statistically significant differences between ixekizumab and placebo groups (Table 27). (69,
73) The most frequently reported categories of AESI were infections (reported by 25.7% of

all patients) and injection site reactions (reported by 15.4% of all patients). Injection site
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reactions were statistically significantly more common in both ixekizumab treatment groups
occurring at a frequency of 24.3%, 26.5% and 4.7% in the ixekizumab Q4W, ixekizumab
Q2W and placebo group, respectively (p<0.001 for both comparisons). There were no
statistically significant differences between either of the ixekizumab groups and the placebo

group for the incidence of infections (Table 27). (69, 73)

TEAESs reported by 21.0% of patients in the total ixekizumab group were injection-site
reactions and injection-site erythema. Injection site reactions were statistically significantly
more common in both ixekizumab treatment groups occurring at a frequency of 12.1%,
15.7% and 0.0% in the ixekizumab Q4W, ixekizumab Q2W and placebo group, respectively
(p<0.001 for both comparisons). Similarly, injection site erythema were statistically
significantly more common in both ixekizumab treatment groups occurring at a frequency of
6.5%, 12.7% and 0.0% in the ixekizumab Q4W, ixekizumab Q2W and placebo group,

respectively (p<0.05 and p<0.001, respectively). The AEs associated with the adalimumab

treatment reference arm are also presented in Table 27 for completeness.

Table 27

blind treatment period)

Overview of AEs in the SPIRIT-P1 study - safety population (double-

Placebo | ADA40Q2W | IXE80Q4W | IXEB0Q2W | Total IXE Total
SPIRIT-P1 (69, 73) (N=106) (N=101) (N=107) (N=102) (N=209) (N=416)
n (%) n (%) n (%) n (%) n (%) n (%)

Patients with 21 TEAE 50 (47.2) 65 (64.4) 71 (66.4) 67 (65.7) 138 (66.0) 253 (60.8)
Discontinuations from
Study Drug due to AE 2(1.9) 2(2.0) 2(1.9) 4 (3.9) 6 (2.9) 10 (2.4)
(including death)
Deaths 0 (0) 0 (0) 0(0) 0 (0) 0 (0) 0(0)
SAEs 2(1.9) 5(5.0) 6 (5.6) 3(2.9) 9(4.3) 16 (3.8)
TEAES possibly
related to study drug 12 (11.3) 21 (20.8) 32 (29.9) 37 (36.3) 69 (33.0) 102 (24.5)
TEAE reported by 21% patients in Total Ixekizumab group (MedDRA Preferred Term)
Injection site reaction 0 (0) 2(2.0) 13 (12.1) 16 (15.7) 29 (13.9) 31(7.5)
Injection site erythema 0 (0) 2(2.0) 7 (6.5) 13 (12.7) 20 (9.6) 22 (5.3)
Treatment-Emergent AE of Special Interest
Cytopenias 6 (5.7) 4 (4.0) 1(0.9) 4(3.9) 5(2.4) 15 (3.6)
Hepatic 7 (6.6) 13 (12.9) 5(4.7) 9(8.8) 14 (6.7) 34 (8.2)
Infection 27 (25.5) 26 (25.7) 30 (28.0) 24 (23.5) 54 (25.8) 107 (25.7)
Injection-site

. 5(4.7) 6 (5.9) 26 (24.3) 27 (26.5) 53 (25.4) 64 (15.4)
reactions
Allergic reactions/

o 3(2.8) 5(5.0) 2(1.9) 5(4.9) 7 (3.3) 15 (3.6)

Hypersensitivities
Cerebrocardiovascular 0 (0) 3 (3.0) 0 (0) 0 (0) 0 (0) 3(0.7)
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Placebo | ADA40Q2W | IXE80Q4W | IXEB0Q2W | Total IXE Total

SPIRIT-P1 (69, 73) (N=106) (N=101) (N=107) (N=102) (N=209) (N=416)
n (%) n (%) n (%) n (%) n (%) n (%)

events
Malignancies 1(0.9) 1(1.0) 0 (0) 0 (0) 0 (0) 2 (0.5)
Depression 0 (0) 1(1.0) 2(1.9) 1(1.0) 3(1.4) 4 (1.0)
Antithrombotic
Trialists' Collaboration 0 (0) 0 (0) 0(0) 0 (0) 0 (0) 0 (0)
(ATTC)
Pneumocystis
st ung | 00 00) 00) 00 | 00 | 00
disease
Crohn’s Disease 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
Ulcerative Colitis 0 (0) 0 (0) 0(0) 0 (0) 0 (0) 0(0)

AE = adverse event; ADA40=Adalimumab 40 mg; IXE = ixekizumab; IXE80 = ixekizumab 80 mg; N = number of patients in the
analysis population; n = number of patients in the specified category; PBO = placebo; PCP = pneumocystis pneumonia; Q2W =
every 2 weeks; Q4W = every 4 weeks; SAE = serious adverse event; TEAE = treatment emergent adverse event

Source: CSR RHAP, Table RHAP.12.2 (Page 1 and 2 of 3) and Table RHAP.12.3 (Page 1 of 3)

Extension Period

A total of 381 patients entered the extension period and received at least one dose of study
drug in the extension period (extension period population): total ixekizumab Q4W group
(N=191); total ixekizumab Q2W group (N=190). The total ixekizumab Q4W and total
ixekizumab Q2W groups were defined as all patients who were randomized to receive or
continued to receive ixekizumab Q4W and ixekizumab Q2W, respectively, during the
extension period. Of the patients who entered the extension period, 79.8% completed the
extension period; the percentages of patients who completed the extension period were
greater in the ixekizumab/ixekizumab groups, compared with the placebo/ixekizumab and
adalimumabl/ixekizumab groups. Table 28 provides an overview of the adverse events

reported during the extension period.

The proportion of patients who reported a TEAE during the SPIRIT-P1 extension period was
comparable across the treatment groups, ranging from 40.8-58.7%. Overall, a total of 53.5%
of patients in the Extension Period Population reported a TEAE (53.4% and 53.7% in the
total ixekizumab 80 mg Q4W and Q2W groups, respectively). Most TEAEs were mild or
moderate in severity; with severe TEAEs being reported in 3% or fewer patients in both total
ixekizumab 80 mg Q4W and Q2W treatment groups (2.1% and 1.6%, respectively). (75)

The proportion of patients with TEAESs judged by the investigator as possibly related to the
study drug was 17.1% (15.7% and 18.4% in the total ixekizumab 80 mg Q4W and Q2W
groups, respectively). (75)
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A total of 12 patients (3.1%) experienced a SAEs (10 (5.2%) and 2 (1.1%) patients in the

total ixekizumab 80 mg Q4W and Q2W groups, respectively). Overall, across treatment arms

discontinuation rates due to AEs were low (ranging from 0-2.2%). Three (0.8%) patients
discontinued the study drug because of AEs (2(1.0%) and 1 (0.5%) in the total ixekizumab
80 mg Q4W and Q2W groups, respectively). (75)

Infections were reported by 27.7% and 27.9% of patients in the total ixekizumab 80 mg Q4W

and Q2W groups, respectively. Injection site reactions were reported by 10.5% and 11.1% of

patients in the total ixekizumab 80 mg Q4W and Q2W groups, respectively. (75)

Table 28 Overview of AEs in the SPIRIT-P1 study - safety population (extension
period)
SPIRIT-P1
Extension Period Population
v o | W0 | | 0 oy [ R | g
SPIRIT-P1 80Q4wW 0Q4W W W W IXE80Q2W W IXE80Q2W
(75) (N=45) (N=49) (N=97) (N=191) (N=46) (N=48) (N=96) (N=190)
n (%) n (%) n (%) n (%)
n (%) n (%) n (%) n (%)
Patients with > 1 28 20 102 102
TEAES (62.2) (40.8) 54 (55.7) (53.4) 27 (58.7) | 21 (43.8) | 54 (56.3) (53.7)
Discontinuation
from study
drugs due to AE | 1(2.2) 0(0) 1(1.0) 2(1.0) 1(2.2) 0 (0) 0(0) 1(0.5)
(including
death)
Death 0(0) 0(0) 0(0) 0(0) 0(0) 0 (0) 0(0) 0 (0)
SAEs 1(2.2) | 5(10.2) 4(4.1) |10(5.2) 1(2.2) 1(2.1) 0(0) 2(1.1)
Patients with = 1
TEAE possibly 13
related to study (28.9) 5(10.2) | 12(12.4) | 30 (15.7) | 13(28.3) | 4(8.3) | 18(18.8) | 35(18.4)
drug
Treatment-Emergent AE of Special Interest
Cytopenias 3(6.7) 0(0) 3(3.1) 6 (3.1) 2 (4.3) 1(2.1) 1(1.0) 4(2.1)
Hepatic 1(2.2) 0(0) 1(1.0) 2(1.0) 2 (4.3) 1(2.1) 4(4.2) 7 (3.7)
Infection (31141) 8(16.3) | 31(32.0) | 53(27.7) | 9(19.6) | 12(25.0) | 32(33.3) | 53 (27.9)
Injection-site
) 6(13.3) | 5(10.2) 9(9.3) | 20(10.5) | 8(17.4) 4(8.3) 9(9.4) 21 (11.1)
reactions
Allergic
reactions/
o 3(6.7) 0(0) 2(2.1) 5(286) | 1(22) 0 (0) 4(4.2) 5(2.6)
Hypersensitivitie
s
Cerebrocardiova
1(2.2) 3(6.1) 0(0) 4(2.1) 1(2.2) 0 (0) 2(2.1) 3(1.6)

scular
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events

Malignancies 0 (0) 0 (0) 1(1.0) | 1(0.5) 0 (0) 0 (0) 0 (0) 0 (0)

Depression 0(0) 0 (0) 0 (0) 0 (0) 1(2.2) 0 (0) 0 (0) 1(0.5)

Antithrombotic
Trialists'
Collaboration
(ATTC)

0(0) | 1(20) 0 (0) 1(0.5) 0 (0) 0 (0) 0 (0) 0 (0)

Pneumocystis

pneumonia
(PCP) and 0(0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
Interstitial lung
disease

Crohn’s
Disease/ 0 (0) 1(2.0) 0(0) 1(0.5) 0(0) 0(0) 0 (0) 0(0)
Ulcerative Colitis

AE = adverse event; ADA40=Adalimumab 40 mg; IXE = ixekizumab; IXE80 = ixekizumab 80 mg; N = number of patients in the
analysis population; n = number of patients in the specified category; PBO = placebo; PCP = pneumocystis pneumonia; Q2W =
every 2 weeks; Q4W = every 4 weeks; SAE = serious adverse event; TEAE = treatment emergent adverse event

Source: CSR w52 RHAP, Table RHAP.12.2 and Table RHAP.12.3 (Page 1 and 2 of 3)

For SPIRIT-P1, safety data up to 2 years of treatment is available. The safety profile of
ixekizumab through 2 years of treatment was similar to that observed in the double-blind
treatment period of SPIRIT-P1. (84)
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2.10.2 SPIRIT-P2

Treatment Period

During the 24-week treatment period, safety data were obtained from 363 patients who were
randomised to receive placebo (N=118), ixekizumab Q4W (N=122), or ixekizumab Q2W
(N=123). This phase of the study was completed by 86.5% of all patients. Table 29 provides

an overview of the adverse events reported during the treatment period. (70, 74)

The number of patients with one or more TEAESs in the ixekizumab 80 Q4W and ixekizumab
80 Q2W groups was higher than in the placebo group (83 (68%),90 (73%) and 76 (64%),
respectively) (Table 29). (70, 74) The proportion of patients with TEAESs judged to be
possibly related to study drug was statistically significantly higher in each of the ixekizumab
80 mg Q2W group compared with the placebo group (p<0.05). The proportion of patients
who experienced TEAESs judged to be possibly related to the study drug was 28.7% in the
ixekizumab 80 Q4W group, 40.7% in the ixekizumab 80 Q2W group and 24.6% in the
placebo group, respectively. The majority of these TEAEs were of mild to moderate severity
and did not lead to discontinuation of the study medication (Table 29). (70, 74) The
proportion of patients who discontinued the study medication due to AEs was low across all
treatment groups with no statistically significant differences between ixekizumab and
placebo groups (IXE Q4W: 4.1%; IXE Q2W: 6.5%; PBO: 5.1%) (Table 29). (70, 74) SAEs
occurred in 4.1% of all patients (IXE Q4W: 2.5%; IXE Q2W: 6.5%; PBO: 3.4%) with no
statistically significant differences between ixekizumab and placebo groups (Table 29). (70,
74) The number of patients with treatment emergent infections in the ixekizumab 80 Q4W
and ixekizumab 80 Q2W groups was higher than in the placebo group (Table 29). (74)
However, these differences were not statistically significant. Injection site reactions were
statistically significantly more common in the ixekizumab 80 mg Q2W treatment group
(23.6%) compared to the placebo group (4.2%) (p<0.001). A greater percentage of patients
had at least 1 injection-site reaction in the ixekizumab 80 mg Q4W group (11.5%) compared
with the placebo group (4.2%). (70, 74)
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Table 29

blind treatment period)

Overview of AEs in the SPIRIT-P2 study - safety population (double-

Disease (IBD) t

Placebo IXE80Q4W IXE80Q2W Total IXE Total
SPIRIT-P2 (70, 74) (N=118) (N=122) (N=123) (N=245) (N=363)
n (%) n (%) n (%) n (%) n (%)
Patients with 21 TEAE 76 (64.4) 83 (68.0) 90 (73.2) 173 (70.6) 249 (68.6)
Discontinuations from
Study Drug due to AE 6 (5.1) 5(4.1) 8 (6.5) 13 (5.3) 19 (5.2)
(including death)
Deaths 0 (0) 0(0) 0(0) 0 (0) 0 (0)
SAEs 4 (3.4) 3(2.5) 8 (6.5) 11 (4.5) 15 (4.1)
TEAES possibly related
to study drug 29 (24.6) 35 (28.7) 50 (40.7) 85 (34.7) 114 (31.4)
Treatment-Emergent AE of Special Interest
Cytopenias 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
Hepatic 2(1.7) 2(1.6) 5(4.1) 7(2.9) 9(2.5)
Infection 35 (29.7) 47 (38.5) 47 (38.2) 94 (38.4) 129 (35.5)
Injection-site
. 5(4.2) 14 (11.5) 29 (23.6) 43 (17.6) 48 (13.2)
reactions
Allergic reactions/ 6( 5.1) 13 (10.7) 14 (11.4) 27 (11.0) 33( 9.1)
Hypersensitivities
Anaphylaxis 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
Non-anaphylaxis 6(5.1) 13 (10.7) 14 (11.4) 27 (11.0) 33(9.1)
Cerebrocardiovascular
2(1.7) 0(0) 0(0) 0 (0) 2(0.6)
events
Malignancies 0 (0) 2(1.6) 0(0) 2(0.8) 2 (0.6)
Depression 3(2.5) 2(1.6) 2(1.6) 4(1.6) 7(1.9)
Interstitial lung
: 0(0) 0(0) 0(0) 0(0) 0(0)
disease
Inflammatory Bowel 0(0) 0(0) 0(0) 0(0) 0(0)

tInflammatory bowel disease includes the following narrow terms: inflammatory bowel disease, Crohn's disease, and ulcerative

colitis.

AE = adverse event; IXE = ixekizumab; IXE80 = ixekizumab 80 mg; N = number of patients in the analysis population; n =
number of patients in the specified category; PBO = placebo; Q2W = every 2 weeks; Q4W = every 4 weeks; SAE = serious
adverse event; TEAE = treatment emergent adverse event

Source: CSR RHBE, Table RHBE.12.2 (Page 1 and 2 of 3) and Table RHBE.12.3 (Page 1 of 5)

Extension Period

A total of 310 patients entered the Extension Period and received at least one dose of study

drug in the Extension Period (Extension Period Population): total ixekizumab Q4W group
(N=157); total ixekizumab Q2W group (N=153). The total ixekizumab Q4W and Q2W

groups were defined as all patients who were randomized to receive or continued to receive
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ixekizumab Q4W and ixekizumab Q2W, respectively, during the Extension Period. Table 30

provides an overview of the adverse events reported until week 52 of the Extension Period.

The proportion of patients who reported a TEAE during the SPIRIT-P2 extension period was
comparable across the treatment groups, ranging from 58.7%-71.2%. Overall, a total of
66.5% of patients in the extension period population reported at least one TEAE (70.7% and
62.1% in the total ixekizumab 80 mg Q4W and Q2W groups, respectively). Most TEAEs
were mild or moderate in severity; with severe TEAEs being reported in 5.5% of patients in
both total ixekizumab 80 mg Q4W and Q2W treatment groups (4.5% and 6.5%,
respectively). (76) The proportion of patients with TEAEs judged by the investigator as
possibly related to the study drug was 28.4% (28.0% and 28.8% in the total ixekizumab 80
mg Q4W and Q2W groups, respectively). (76)

A total of 15 patients (4.8%) experienced a SAEs (8 (5.1%) and 7 (4.6%) patients in the total
ixekizumab 80 mg Q4W and Q2W groups, respectively). One death, caused by

cardiorespiratory arrest, was reported in the SPIRIT-P2 extension period.

Overall, across treatment arms discontinuation rates due to AEs were low (ranging from 0—
7.5%). A total of twelve (3.9%) patients discontinued study drug because of AEs (2(1.3%)
and 10 (6.5%) in the total ixekizumab 80 mg Q4W and Q2W groups, respectively). The
percentage of patients with AEs that led to study drug discontinuation was numerically
greater in the total ixekizumab 80 mg Q2W group compared to the ixekizumab 80 mg Q4W
group but the overall number of patients was small (10 (6.5%) and 2(1.3%),

respectively).(76)

The most frequently reported categories of AESI were infections and injection site reactions,
reported by 45.2% and 8.4% of all patients, respectively. Infections were reported by 49.0%
and 41.2% of patients in the total ixekizumab 80 mg Q4W and Q2W groups, respectively.
Injection site reactions were reported by 7.0% and 9.8% of patients in the total ixekizumab
80 mg Q4W and Q2W groups, respectively. (76)
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Table 30

period up to week 52)

Overview of AEs in the SPIRIT-P2 Study - Safety population (extension

SPIRIT-P2
Extension Period Population
PBO/
IXE80Q4 IXE80Q4W/ Total PBO/ IXE80Q2W/ Total
IXE80Q4W IXE80Q4W IXE80Q2W IXE80Q2W IXE80Q2W
SPIRIT-P2 (76) w
(N=46) (N=111) (N=157) (N=46) (N=107) (N=153)
n (%) n (%) n (%) n (%) n (%) n (%)
Patients with 21
TEAEs 32 (69.6) 79 (71.2) 111(70.7) 27 (58.7) 68 (63.6) 95 (62.1)
Discontinuation
from study
drugs due to 0 2(1.8) 2(1.3) 2 (4.3) 8 (7.5) 10 (6.5)
TEAE (including
death)
Death* 0 0 0 1(2.2) 0 1(0.7)
SAEs 2 (4.3) 6 (5.4) 8 (5.1) 3(6.5) 4(3.7) 7 (4.6)
TEAESs possibly
related to study 17 (37.0) 27 (24.3) 44 (28.0) 12 (26.1) 32 (29.9) 44 (28.8)
drug
Treatment-Emergent AE of Special Interest
Cytopenias 0 (0) 1(0.9) 1(0.7) 1(2.2) 0 (0) 1(0.7)
Hepatic 2(4.3) 3(2.7) 5(3.2) 1(2.2) 3(2.8) 4 (2.6)
Infection 23 (50.0) 54 (48.6) 77 (49.0) 16 (34.8) 47 (43.9) 63 (41.2)
Injection-site
. 6 (13.0) 5 (4.5) 11 (7.0) 6 (13.0) 9(8.4) 15 (9.8)
reactions
Allergic
reactions/
Hypersensitivitie 2(4.3) 4 (3.6) 6 (3.8) 0(0) 7 (6.5) 7 (4.6)
s
Anaphylaxis 0 (0) 0(0) 0 (0) 0 (0) 0 (0) 0(0)
Non- 2 (4.3) 4 (3.6) 6 (3.8) 0(0) 7 (6.5) 7 (4.6)
anaphylaxis
Cerebrocardiova
scular 0 (0) 3(2.8) 0 (0) 1(2.2) 3(2.8) 4 (2.6)
events
Malignancies 1(2.2) 1(0.9) 2(1.3) 0 (0) 0 (0) 0 (0)
Depression 0 (0) 3(2.7) 3(1.9) 0 (0) 1(0.9) 1(0.7)
Interstitial lung
) 0 (0) 0 (0) 0 (0) 0 (0) 1(0.9) 1(0.7)
disease
Inflammatory
Bowel Disease 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
(IBD) t
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tInflammatory bowel disease includes the following narrow terms: inflammatory bowel disease, Crohn's disease, and ulcerative
colitis.

*Deaths are also included as serious adverse events and study treatment discontinuations due to adverse events.
Abbreviations: AE=adverse event, IXE=ixekizumab, IXEB0Q2W=ixekizumab 80 mg every two weeks, IXE80Q4W=ixekizumab
80 mg every four weeks, N= number of patients in the analysis population; n=number of patients in the specified category,
SAE=Serious adverse event, TEAE=treatment emergent adverse event.

Source: CSR w52 RHBE, Table RHBE.12.2, Table RHBE.12.3 (Page 1 of 4) and Table RHBE.14.92 (Page 1 of 7)

2.11 Ongoing studies

In addition to SPIRIT-P1 and SPIRIT-P2, two other ixekizumab Phase 3 Studies, 11F-MC-
RHBF (SPIRIT-P3) and I1F-MC-RHCF (SPIRIT-H2H), are currently ongoing. The dosing
regimen being evaluated in the SPIRIT-P3 study (ixekizumab 80mg Q2W) was administered
in all patients regardless of psoriasis severity and therefore not in line with the licence. For
this reason, no further details of this study are presented. SPIRIT-H2H has only recently
(Aug 2017) been initiated and is currently actively recruiting patients. Therefore, no data is
available yet from this study. A summary of the ongoing Phase 3 SPIRIT-H2H study can be
found in Table 31 below.

Table 31 Summary of ongoing ixekizumab PsA RCTs

Trial SPIRIT-H2H (RHCF)

Trial overview Phase lll, randomized, open-label, parallel-group, active-controlled RCT. The study
consisted of a 52 weeks double-blind treatment period followed by a 132 weeks
extension period.

Patients with a documented diagnosis of PsA for at least 6 months fulfilling the

Main eligibility Classification for Psoriatic Arthritis (CASPAR) and the activity of disease as defined by
criteria for the presence of at least 3 swollen joints (66 joints) and at least 3 tender joints (68 joints)
participants in patients who are bDMARD naive. Patients must have active psoriatic skin lesions

(plaque) of plague psoriasis with a BSA of at least 3%.

Number of patients | Anticipated randomization 550

randomised

Trial arms and Anticipate 275 patients in the ixekizumab arm and 275 patients in the adalimumab arm.

dosage for each All patients randomized to ixekizumab will receive a starting dose of 160 mg at

arm randomization (Visit 2 [Week 0]). Patients with moderate-to-severe plaque psoriasis will
receive ixekizumab 80 mg Q2W from week 2 to week 12 and Q4W thereafter. Patients

(n=number not meeting criteria for moderate-to-severe plaque psoriasis at randomization will

randomised/not receive ixekizumab 80 mg Q4W starting at Week 4.

randomised;

Patients randomized to adalimumab with moderate-to-severe plaque psoriasis will
receive a starting dose of 80 mg at randomization (Visit 2 [Week 0]) followed by 40 mg
Q2W starting at week 1. Patients not meeting criteria for moderate-to-severe plaque
psoriasis will receive a starting dose of 40 mg at randomization (Visit 2) followed by 40
mg Q2W starting at week 2.

treatment period)

Trial duration 52 weeks

Start Date or FPV FPV: August 24, 2017
Proposed End Projected LPV: April 22, 2019
Date or LPV

Ixekizumab for treating active psoriatic arthritis [ID1194]

© Eli Lilly and Company Limited (2018). All rights reserved Page 87 of 205



Primary objective To assess whether ixekizumab is superior to adalimumab at week 24 in the treatment of
patients with active PsA as measured by American College of Rheumatology 50 (ACR
50) and Psoriasis Area and Severity Index 100 (PASI 100)

2.12 Innovation

Biologics have improved outcomes for PsA patients, but despite their availability, there are
still a group of patients who fail to achieve ACR 20. Additionally, the literature demonstrates
an overall decline in drug survival rates among patients receiving second- or third-line
biologic therapies relative to first line. This may be related to treatment effectiveness, which
has been shown to decrease as patients are treated with several lines of biologic therapy.
(47) These results demonstrate the clear need for new and effective therapeutic options
which allow patients to obtain effectiveness independently of prior biologic experience as

well as maintain long-term responses.

Ixekizumab is the first monoclonal antibody to block both active forms of IL-17A (IL-17A is
expressed in both homodimer and heterodimer forms) with high binding affinity. (64) It is the
second anti IL-17 to offer an alternative mechanism of action to TNF-alpha inhibitors and
IL12/23.

Both SPIRIT-P1 and SPIRIT-P2 studies were phase lll, multicentre, randomised, double-
blind, placebo-controlled, parallel-group, outpatient trials comparing the efficacy and safety
of ixekizumab to placebo in two sub-groups of patients: i) biologic disease-modifying
antirheumatic drug (bDMARD)-naive patients (11F-MC-RHAP [SPIRIT-P1]) and ii) tumour
necrosis factor (TNF) inhibitor—experienced patients (I11F-MC-RHBE [SPIRIT-P2]). In
addition, SPIRIT-P1 also included an active control reference (adalimumab) arm. Across the
SPIRIT studies, the proportion of patients who achieved ACR 20 at week 24 ranged from
48.0% to 62.1% the ixekizumab Q2W group, 53.3% to 57.9% in the ixekizumab Q4W group.
Similarly, ACR 50 at week 24 ranged from 33.3% to 46.6% the ixekizumab Q2W group,
35.2% t0 40.2% in the ixekizumab Q4W group. While ACR 70 at week 24 ranged from
12.2% to 34.0% the ixekizumab Q2W group, 22.1% to 23.4% in the ixekizumab Q4W group.
Across the studies, PASI 100 response rates at week 24 ranged from 27.9% to 52.5% in the
ixekizumab Q2W group, 35.3% to 42.5% in the ixekizumab Q4W group (See Section 1.1.6

Appendix P). (69, 70)

Long-term efficacy data from the SPIRIT studies also demonstrate the sustained responses
achieved by patients treated with ixekizumab — an important factor in the treatment of
chronic diseases such as psoriatic arthritis. In the SPIRIT-P1 and -P2 studies, which

included an open-label extension period (week 24-152) significant proportions of patients
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treated with either ixekizumab 80 mg Q4W achieved or maintained ACR 20/ 50/ 70 response
rates at week 108 (SPIRIT-P1) and week 52 (SPIRIT-P2) (Appendix Q).

Overall, RCT data show that most biologic treatments do not effectively address the extra-
articular symptoms including, enthesitis, dactylitis, and nail psoriasis. For example, in most
RCTs no more than half of all patients treated with biologics achieve a PASI 90 response,
whilst dactylitis and enthesitis persisted in 12-65% and 20-76% of patients after 24 weeks,
respectively. (55-57) With the exception of secukinumab, the current biologics fail to achieve
high levels of PASI 90 and 100 skin clearance in PsA patients. Ixekizumab has
demonstrated efficacy in treating the extra-articular symptoms of PsA such as psoriasis, nalil

psoriasis, dactylitis and structural progression (Appendix P).

Ixekizumab has demonstrated consistent benefits across a variety of PsA patient subgroups.
In particular, ixekizumab has shown to be consistently efficacious independently of previous
biologic drug exposure, concomitant methotrexate use as well as in the subgroup of patients

who would be eligible for treatment with bDMARDs under current NICE criteria (Section 2.7

and Appendix E).

These factors all contribute to the argument that ixekizumab is an innovative treatment
option for PsA patients. Furthermore, there are aspects of the treatment benefits of
ixekizumab that are unlikely to be captured in the QALY calculation such as the potential
limitations of generic preference-based utility instruments such as EQ-5D for skin conditions.
Additionally, the presentation of skin symptoms in difficult-to-treat areas (e.g. nail) can be an
additional burden that further reduces patient HRQoL but the impact may not be adequately
captured by the EQ-5D instrument.(85)

2.13 Interpretation of clinical effectiveness and safety evidence

In patients with active PsA, either biologic-naive or experienced, treatment with ixekizumab
demonstrated efficacy across the major symptom domains (including joint symptoms, joint
structural damage [in SPIRIT-P1 only], skin, dactylitis, and nail disease), resulting in
associated improvements in functional ability and health-related quality of life (HRQoL) of
patients. Additionally, the SPIRIT-P1 and SPIRIT-P2 studies show similar efficacy and safety

results across biologic naive and biologic experienced population.

The clinical efficacy and safety of ixekizumab has been demonstrated in the two pivotal
phase lll studies — SPIRIT-P1 and —P2. Ixekizumab demonstrated significant improvements
in joint (ACR 20/50/70, PsARC) and skin symptoms (PASI 50/ 75/100), functional capacity
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(HAQ-DI) of psoriatic arthritis compared with placebo, while maintaining an acceptable

safety profile.

The primary objective was met in both SPIRIT studies with both ixekizumab treatment
groups (ixekizumab 80 mg Q2W and 80 mg Q4W) showing greater efficacy than placebo at
week 24 as measured by the proportion of patients achieving ACR 20 (p<0.001 for all
comparisons). (69, 70)

The key findings from the SPIRIT studies are highlighted below:

e Across both studies, the proportion of patients who achieved ACR 20 response at week
24 were statistically superior in each of the ixekizumab treatment groups (Q4W, 57.9% ;
Q2W, 62.1% and Q4W, 53.3%; Q2W, 48.0% for SPIRIT-P1 and —P2 respectively)
compared to placebo (30.2% and 19.5%, for SPIRIT-P1 and —P2, respectively) (p<0.001

for all comparisons).

o There was a statistically significantly greater percentage of patients in each of the
ixekizumab groups compared with the placebo group achieving a PsARC response in
both SPIRIT studies (p<0.01 in all cases). At week 24, the PsARC response rates (NRI)
were 57.9% and 66.0% for the ixekizumab 80 mg Q4W and Q2W groups, respectively,
and 32.1% for the placebo group in SPIRIT-P1. In SPIRIT-P2, at week 24, the PsARC
response rates (NRI) were 55.7% and 47.2% for the ixekizumab 80 mg Q4W and Q2W
groups, respectively, and 20.3% for the placebo group. Slightly higher rates were
observed at week 12.

o At week 12, patients in the two ixekizumab groups (Q4W and Q2W) achieved
significantly greater mean change from baseline in HAQ-DI total scores both in SPIRIT-

P1 and -P2 trials, relative to placebo (p<0.001 for all comparisons).

¢ In SPIRIT-P1, a statistically significant difference in mean mTSS change from baseline at
week 24 was reported in the biologic-naive patients. The greatest change from baseline
in mTSS scores was reported in the placebo group by comparison with ixekizumab 80
mg Q4W and 80 mg Q2W (p<0.01 and p<0.001 versus placebo, respectively),
demonstrating the greatest level of structural joint damage (see Appendix P).

o For both SPIRIT studies, the proportion of patients achieving complete clearance (PASI
100) and high-level responses (PASI 90) was significantly greater with ixekizumab
compared with placebo at week 12. PASI 100 response rates (NRI) were 31.5% and
40.7% for the ixekizumab 80 mg Q4W and Q2W groups, respectively, and 1.5% for the
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placebo group in SPIRIT-P1. In SPIRIT-P2, the PASI response rates (NRI) were 19.1%
and 23.5% for the ixekizumab 80 mg Q4W and Q2W groups, respectively, and 6.0% for

the placebo group.

o At week 24, the proportion of patients who achieved Coates criteria for minimal disease
activity at week 24 (MDARpasi [6 entheseal points]) was significantly greater for the
ixekizumab 80 mg Q4W and Q2W groups, compared to placebo, in both SPIRIT-P1 and
SPIRIT-P2 trials (p<0.05, in all cases) (see Appendix P).

¢ In SPIRIT- P1, the percentage of patients with complete resolution of dactylitis (as
measured by the Leeds Dactylitis Index — Basic (LDI-B) score of 0) at week 24 was
statistically significantly greater in the ixekizumab 80 mg Q4W and Q2W groups
compared with placebo (p<.001 in both cases). In SPIRIT-P2, the percentage of patients
with complete resolution in dactylitis (as measured by the Leeds Dactylitis Index — Basic
[LDI-B] score of 0) was statistically significantly greater in the ixekizumab 80 mg Q4W
group at week 24 compared with the placebo group (see Appendix P).

o At week 24, a statistically significantly greater proportion of patients who received
ixekizumab 80 mg Q2W achieved complete resolution of fingernail involvement (as
measured by a Nail Psoriasis Severity Index (NAPSI) score of 0), relative to placebo, in
both SPIRIT-P1 and -P2 trials. In SPIRIT-P2, NAPSI score of 0 response was
statistically significantly greater in the ixekizumab 80 mg Q4W group compared to

placebo (p<0.05 versus placebo) (see Appendix P).

e Responses achieved with ixekizumab treatment are sustained during the maintenance
dosing period (SPIRIT-P1 and -P2 trials). At week 108, significant proportions of patients
treated with ixekizumab 80 mg Q4W achieved or maintained ACR 20, 50 and 70
response (56.1%, 42.1% and 26.2%, respectively), in SPIRIT-P1. At week 52, 61.5%,
41.8% and 26.2% of patients treated with ixekizumab 80 mg Q4W achieved or
maintained ACR 20, 50 and 70 response, respectively, in SPIRIT-P2.

¢ Ixekizumab demonstrated efficacy in improvement of psoriatic arthritis signs and
symptoms with or without concomitant methotrexate use. All patients in the two
ixekizumab groups (Q4W and Q2W) achieved significantly greater ACR 20 response
rates compared to placebo in both SPIRIT-P1 and -P2 trials, irrespective of methotrexate

use (p<0.05 for all comparisons).

e There were no major safety signals identified in the SPIRIT clinical development
programme. Ixekizumab was well tolerated across the SPIRIT studies with a predictable
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safety profile which was comparable to other biologic treatments. The similar number of
ixekizumab and placebo treated patients discontinued due to TEAE in the SPIRIT

studies.

e The proportion of patients with TEAESs judged to be possibly to study drug was generally
higher in the ixekizumab groups compared with the placebo group at week 24. However,
the majority of these TEAEs were of mild to moderate severity and did not lead to

discontinuation of study medication.

¢ In both SPIRIT studies there were no statistical differences in terms of the percentages
of patients with treatment-emergent infections, however, in SPIRIT-P2 the number of
patients with treatment-emergent infections were higher in the ixekizumab groups than in

the placebo group.

e The incidence of SAEs and discontinuations due to AEs did not differ between the

ixekizumab and placebo groups in either of the SPIRIT studies at week 24.

e The most frequent AESIs which were reported with ixekizumab treatment in the SPIRIT
studies included infection and injection site reactions. A statistically significantly greater
percentage of patients experienced injection-site reactions in each of the ixekizumab

groups compared with the placebo group.

e Since many AEs take time to emerge, the safety of ixekizumab was evaluated beyond
the 24-week efficacy primary endpoint. Ixekizumab was well tolerated in the extension

period with similar AEs to those seen in the induction period.

Results for other clinical endpoints of interest have been presented in Appendix P and

Appendix Q.

2.13.1 Strengths and limitations of the clinical evidence base for ixekizumab

The clinical evidence base provided by the phase Ill SPIRIT clinical development
programme clearly demonstrates the efficacy and safety of ixekizumab in patients with
psoriatic arthritis. Both studies met their primary endpoint and all the major secondary
endpoints except for enthesitis (in SPIRIT-P1, the itch endpoint not tested due to the
statistical testing gated approach) and demonstrated consistent improvements in psoriatic
arthritis symptoms compared with placebo. The consistency of the results across the
different clinical endpoints between the SPIRIT-P1 and —P2 studies demonstrates the
efficacy of ixekizumab in treating biologic naive PsA patients as well as biologic experienced

patients. The ixekizumab clinical program is unique in that available licensed biologics, have
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not conducted a separate study to evaluate efficacy in bio-experienced patients. To date,
effectiveness of treating bio-experienced patients with competitor biologics has been based
on underpowered subgroup analysis. The design also provided an opportunity to assess
consistency in maintenance of response among initial ixekizumab responders. Additionally,
the SPIRIT-P1 trial included a reference arm (adalimumab 40 mg every other week).
Adalimumab currently remains the most prescribed PsA treatment. Compared to
adalimumab, ixekizumab 80 mg Q4W demonstrated similar response rates (not powered)
which were consistent with the ADEPT trial results adding to the external validity of SPIRIT-
P1. Further evidence for the short and long-term efficacy of ixekizumab will come from the

superiority SPIRIT-H2H study which includes adalimumab as an active comparator.

The evidence base from the SPIRIT studies is highly relevant to the NICE decision problem.
Given biologics are required to be prescribed in line with NICE criteria, the baseline patient
characteristics reported by the British Society for Rheumatology Biologics Register (BSRBR)
are similar to the baseline characteristics of patients in SPIRIT-P1 and —P2, indicating that
the SPIRIT studies have evaluated a relevant patient population. Table 32 compares
demographics and clinical characteristics from the BSRBR to those of the patients included
in SPIRIT-P1 and —P2.

Additionally, the primary and secondary outcomes measures included in the studies are
highly relevant to UK clinical practice and reflect the severity of the symptoms of PsA (ACR,
PsARC, HAQ-DI, PASI mTSS, dactylitis, enthesitis, NAPSI).

Table 32 Demographics and Baseline Characteristics of UK Clinical Practice
Compared with Studies RHAP and RHBE

Demographic/ UK BSRBR(45) RHAP (73) RHBE (74)
Characteristic (N=566) (N=417) (N=363)
Age, mean 45.7 49.5 51.9
Female, % 53 54 53.4
Disease Duration, 124 10.1 122
years
TJC, mean
x/total number 13.4/28 20.1/68 23.4/68
counted
SJC, mean
x/total number 8.9/28 11/66 12.3/66
counted
DAS-28 6.4 4.9 5.1
HAQ-DI 1.9 1.2 1.2

Abbreviations: BSRBR= British Society of Rheumatology Biologics Register; DAS-28 = Disease Activity Score 28 diarthrodial

joint count; HAQ-DI = Health Assessment Questionnaire; SJC = swollen joint count; TJC = tender joint count.

In England and Wales there are predicted to be 86,118 people suffering from PsA in 2018.

Of these, 2,067 patients are estimated to be eligible for ixekizumab treatment.
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Table 33 Adult population with PsA who are eligible for biologic treatment in

England and Wales

(prevalence population only)

Details % Population Source

Adult population in England,

2018 47,894,664

Estlr'na.ted pre'v'alence of 0.19 86,118 Ogdie et al, 2013 (17)
psoriatic arthritis

People with psoriatic arthritis NICE 2011, Golimumab in psoriatic
eligible for treatment 2.4 2,067 arthritis, resource impact report [TA220]

(27)

Additionally, ixekizumab has also been approved for use in patients with moderate to severe

psoriasis. The number of patients with psoriasis who are eligible for psoriatic biologic
treatment in England and Wales is forecasted to be 19,236 in 2018 (Table 34).

Table 34 Adult population with psoriasis who are eligible for biologic treatment in

England and Wales

treatment

Details % Population Source

Adult population in England 47,894,664

and Wales

Estimated prevalence of 1.75 838,157 Parisi et al (2011) (86)

psoriasis

People with plaque psoriasis | 90 754,341 National Institute for Health and Care
Excellence 2016. TA442.(87)

People eligible for biologic 2.55 19,236 NICE clinical guideline on psoriasis:

assessment and management. (67)

Ixekizumab for treating active psoriatic arthritis [ID1194]

© Eli Lilly and Company Limited (2018). All rights reserved

Page 94 of 205



3 Cost effectiveness

3.1 Published cost-effectiveness studies

A systematic literature review was conducted to identify relevant cost-effectiveness studies
and HTA appraisals in psoriatic arthritis. Full details of the methods and findings of the
review are discussed in Appendix G. A summary of the peer-reviewed studies and HTA
appraisals identified in the UK setting is presented in Table 35.
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Table 35 Summary list of published cost-effectiveness studies
Study Summary of Patient age QALYs Costs (currency) ICER (per QALY gained) Stated drivers of CE results
model (years) (intervention, (intervention,
comparator) comparator)
Published CEMs
Bansback et al. Individual 47 10 year time 10 year time ETAN vs. CICLO: £28 189 | - Baseline HAQ-DI
(2006) (88) sampling model horizon: horizon: per QALY - Annual HAQ-DI progression
ETAN: 4.49 ETAN: £51,122 ETAN vs. LEF: £37 066 of biologics
CICLO: 3.67 CICLO: £28,010 per QALY - Annual HAQ-DI progression
LEF: 3.84 LEF: £26,822 of patients on best standard
care
Bojke et al. Probabilistic 47 - palliative care: - palliative care: vs. Palliative care: - Length of treatment effect for
(2011) (89) cohort model 5.241 £42,205 ADA: extendedly biologics (10 years rather than
- ADA: 6.642 - ADA: £66,408 dominated; 40 years);
-ETAN: 7.115 - ETAN: £72,178 ETAN: £15,986 per QALY; | - assumptions about the
- INF: 7.430 - INF: £89,107 INF: £53,750 per QALY prescription cost;
- alternative costs of treating
patients who do not achieve a
response to biologics for the
PsO component of PsA;
- assumptions about
progression of HAQ-DI on and
off treatment
Bravo Vergel et Short-term: 47 Rebound equal to | Rebound equal to Rebound equal to gain (10 | - Estimates of rebound

al. (2007) (90)

Cohort model in
form of modified
decision tree
Long-term:
Markov model

gain (10 yrs):

- INF: 4.636
-ETAN: 4.514

- palliative care:
3.248

Rebound equal to
natural history (10
yrs):

- INF: 4.455

- ETAN: 4.356

gain (10 yrs):

- INF: £64,274

- ETAN: £44,111
- palliative care:
£10,718

Rebound equal to
natural history (10
yrs):

- INF: £64,418

- ETAN: £44,169

yrs):

- INF vs. ETAN: £165 363
- ETAN vs. palliative care:
£26 361

Rebound equal to natural
history (10 yrs):

- INF vs. ETAN: £205 345
- ETAN vs. palliative care:
£30 628

assumptions at withdrawal and
the time horizon

- Alternative structural
assumptions (such as rebound
effect and HAQ-DI progression
whilst responding to treatment)
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Study Summary of Patient age QALYs Costs (currency) ICER (per QALY gained) Stated drivers of CE results
model (years) (intervention, (intervention,
comparator) comparator)
- palliative care: - palliative care:
3.263 £10,679
Cawson et al. Markov cohort NR 40 year time 40 year time ICER vs. conventional
(2014) (91) model horizon horizon management strategy):
Conventional Conventional ADA: Ext Dom’'d £17,222
management management per QALY
strategy: 5.2 strategy: £43,391 GOL: Dom’'d £17,435 per
ADA: 6.7 ADA: £69,332 QALY
GOL: 7.1 GOL: £76,976 ETAN: £16,426 per QALY
ETAN: 7.2 ETAN: £75,563 INF: £20,789 per QALY
INF: 7.4 INF: £88,362
Cummins et al. Short-term: 45 Palliative care: Palliative care: ICER vs. palliative care: Results were sensitive to
(2011) (92) Cohort model in 6.10 £64,704 change in structural
form of modified ADA: 7.89 ADA: £99,278 All patients assumptions:
decision tree ETAN: 8.62 ETAN: £108,481 - ADA £19,246 - Utility estimates
Long-term: INF: 8.65 INF: £107,954- - ETAN £17,327 - HAQ-DI score rebound after
Markov model £123,475 - INF £16,942-£23,022 TNF-alpha inhibitor withdrawal
Psoriasis patients: - Halving rate of HAQ-DI score
Palliative care: Psoriasis patients: Psoriasis patients
5.79 Palliative care: - ADA £18,170
ADA: 7.63 £76,402 - ETAN £16,613
ETAN: 8.35 ADA: £109,682 - INF £15,788-£21,736
INF: 8.40 ETAN: £118,925
INF: £117,606-
133,128
Cummins et al. Short-term: 47 All patients (total All patients (total ICER vs. Palliative care: Changing rebound assumption
(2012) (93) Cohort model in QALYs): costs): to "rebound to natural history"
form of modified Palliative care: Palliative care: All patients: had significant impact on ICER
decision tree 5.44 £62,224 GOL £16,811
Long-term: GOL: 7.34 GOL: £94,151 ADA £15,820
Markov model ADA: 6.97 ADA: £86,410 ETAN £14,402
ETAN: 7.69 ETAN: £94,578
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Study Summary of Patient age QALYs

Costs (currency)

ICER (per QALY gained)

Stated drivers of CE results

Non-PsO patients
(total QALYs):
Palliative care:
5.85

GOL: 7.71

ADA: 7.35

ETAN: 8.06

ETAN: £101,609
Non-PsO patients
(total costs):
Palliative care:
£40,275

GOL: £74,542
ADA: £66,377
ETAN: £74,767

model (years) (intervention, (intervention,
comparator) comparator)
PsO patients: PsO patients (total Psoriasis patients:
Palliative care: costs): GOL £16,245
5.30 Palliative care: ADA £15,249
GOL: 7.21 £70,342 ETAN £13,982
ADA: 6.83 GOL: £101,403
ETAN: 7.55 ADA: £93,820 Non-psoriatic patients:

GOL £18,378
ADA £17,405
ETAN £15,557

(2015) (95) Markov model

Mughal et al. Markov model APR before anti- Incremental cost: £16,507/QALY gained Results were sensitive to
(2015) (94) TNFs: £11,695
Incremental - HAQ-DI increase on BSC
QALY: 0.71 - Discount rates
Rencz et al. Probabilistic NR NR ICUR of biosimilar INF- Results were sensitive to:

standard care treatment
sequence versus standard
care:

50,103/QALY (Belgium),
60,141/QALY (France),
79,730/QALY (Germany),
40,897/ QALY (Hungary),
48,059/QALY (ltaly),
49,212/QALY (the
Netherlands),
53,602/QALY (Spain),
74,773/QALY (Sweden)
and 68,697/QALY (UK)

- Changes in the perspective
- Utility weights
- Time horizon (10-year)
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Study Summary of Patient age QALYs Costs (currency) ICER (per QALY gained) Stated drivers of CE results
model (years) (intervention, (intervention,
comparator) comparator)
NICE appraisals
Ustekinumab for | A short-term Anti-TNFa naive Anti-TNFa naive ICERSs vs. conventional TNF-a inhibitor- naive
treating active decision tree, patients: patients, total costs: | management population:
psoriatic arthritis | which evaluated Conventional Conventional Anti-TNFa naive patients: - Change in HAQ-DI score
(2014) (28) patients’ initial management: management: GOL: £12,288 per QALY over time associated with the
response to 5.60 £28,825 ADA: £16.386 per QALY natural history of PsA
treatment; GOL: 8.03 GOL: £58,723 UST: £21,550 per QALY - the proportion of people who
followed by a ADA: 7.53 ADA: £60,425 ETAN: £15,662 per QALY had a PsARC response
longer-term UST: 7.33 UST: £66,186 INF: £38,149 per QALY - HAQ-DI change associated
Markov model ETAN: 8.11 ETAN: £68,131 with PsARC response
INF: 8.30 INF: £131,953 TNF-a inhibitor- exposed
population:
- Change in HAQ-DI score
over time associated with the
natural history of PsA
- HAQ-DI change associated
with PsARC response
Golimumab for Markov cohort 47 Palliation: 6.61 Palliation: £62,224 Base case results - when compared to the next
the treatment of | model ADA: 7.89 ADA: £86,410 calculated by the most effective alternative, all
psoriatic arthritis GOL: 8.21 GOL: £94,151 manufacturer are incorrect. | alternatives to ETAN were
(2011-12) (27) ETAN: 8.49 ETAN: £94,578 Correct ICERs are: either dominated or extendedly
INF: 8.49 INF: £106,620 Pallation: Referent dominated
ADA: Extendedly - weakness of evidence
dominated suggesting clinically important
GOL: Extendedly differences in the effectiveness
dominated of GOL compared to other
ETN: £14,379 TNF inhibitors
INF: Dominated
Etanercept, Probabilistic 47 Palliative care: Palliative care: ICER vs. palliative care: - INF prescription cost

infliximab and
adalimumab for
the treatment of

decision analytic
cost-utility model
(Markov cohort
model)

5.171

ADA: 6.580
ETAN: 7.001
INF: 7.308

£42,168

ADA: £68,638
ETAN: £74,841
INF: £88,442

ADA: extendedly
dominated

ETAN: £15,986 per QALY
INF: £53,750 per QALY

- Cost of treating patients who
do not achieve a response to
biologics for the PsO
component of PsA
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3. Failure on TNF-
alpha inhibitor

4. Contraindicated
to TNF-alpha
inhibitor

Psoriasis severity:
- a=moderate to
severe

- b=mild-
moderate

- c=no PsO

Subpopulation 1c:

BSC: 6.188
SEC 150mg:
9.067

CZP: 9.074

Subpopulation 2a:

BSC: 5.312
CZP:7.226
SEC 300mg:
7.379

ADA: 7.411
GOL: 7.637
ETAN: 7.719
INF: 7.890

Subpopulation 2b:

BSC: 5.676
CZP: 7.537

Subpopulation 1c:

BSC: £51,436
SEC 150mg:
£120,303
CZP: £122,832

Subpopulation 2a:

BSC: £95,965
CZP: £137,240
SEC 300mg:
£157,086

ADA: £138,109
GOL: £142,850
ETAN: £144,585
INF: £167,126

Subpopulation 2b:

BSC: £67,000
CZP: £111,856

Study Summary of Patient age QALYs Costs (currency) ICER (per QALY gained) Stated drivers of CE results

model (years) (intervention, (intervention,

comparator) comparator)

psoriatic arthritis - Progression of HAQ-DI on
(2010) (26) and off treatment
Certolizumab Markov cohort 47 Subpopulation 1a: | Subpopulation 1a: Pairwise ICER vs. BSC Different sources of disease
pegol and model with 3- BSC: 5.312 BSC: £95,965 management costs
secukinumab for | monthly cycles. CZP: 8.377 CZP: £159,951 Subpopulation 1a:
treating active -Treatment SEC 300mg: SEC 300mg: CZP: £20,870
psoriatic arthritis | sequences 8.524 £179,692 SEC 300mg: £26,064
after inadequate | modelled
response to - Six subgroups: Subpopulation 1b: | Subpopulation 1b: Subpopulation 1b:
DMARDs (2016) | 1. Only 1 prior BSC: 5.676 BSC: £67,000 CZP: £23,052
(2) cDMARD CZP: 8.667 CZP: £135,946 SEC 150mg: £21,772

2. At least 2 prior SEC 150mg: SEC 150mg:

cDMARDs 8.685 £132,500 Subpopulation 1c:

SEC 150mg: £23,928
CZP: £24,744

Subpopulation 2a:
CZP: £21,564

SEC 300mg: £29,569
ADA: £20,074

GOL: £20,074

ETAN: £20,197

INF: £27,599

Subpopulation 2b:
CZP: £24,103

SEC 150mg: £22,032
ADA: £23,149

GOL: £23,419
ETAN:£22,274

INF: £31,616

Subpopulation 2c:
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Subpopulation 2c:

BSC: 6.188
CzZP:7.972
SEC 150mg:
7.974

ADA: 8.125
GOL: 8.325
ETAN: 8.456
INF: 8.543

Subpopulation 3a:

BSC: 5.312
UST: 6.334
SEC 300mg:
6.632

Subpopulation 3b:

BSC: 5.676
UST: 6.666
SEC 300mg:
6.945

Subpopulation 3c:

BSC: 6.188
UST: 7.132
SEC 300mg:
7.384

Subpopulation 2c:
BSC: £51,436
CZP: £95,632
SEC 150mg:
£98,060

ADA: £100,893
GOL: £106,895
ETAN: £105,592
INF: £133,664

Subpopulation 3a:

BSC: £95,965
UST: £118,127
SEC 300mg:
£143,534

Subpopulation 3b:

BSC: £67,000
UST: £91,246
SEC 300mg:
£118,564

Subpopulation 3c:
BSC: £51,436
UST: £76,712
SEC 300mg:
£104,973

Study Summary of Patient age QALYs Costs (currency) ICER (per QALY gained) Stated drivers of CE results
model (years) (intervention, (intervention,
comparator) comparator)
SEC 150mg: SEC 150mg: CZP: £24,773
7.560 £108,508 SEC 150mg: £26,105
ADA: 7.708 ADA: £114,039 ADA: £25,532
GOL: 7.923 GOL: £119,624 GOL: £25,951
ETAN: 8.025 ETAN: £119,326 ETAN:£23,883
INF: 8.161 INF: £145,569 INF: £34,930

Subpopulation 3a:
UST: £21,685
SEC 300mg:£36,013

Subpopulation 3b:
UST: £24,510
SEC 300mg:£40,639

Subpopulation 3c:
UST: £26,797
SEC 300mg: £44,774

Subpopulation 4a:
UST: £19,969
SEC 300mg: £34,445

Subpopulation 4b:
UST: £22,708
SEC 150mg: £19,349

Subpopulation 4c:
UST: £24,781
SEC 150mg: £22,334
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Study Summary of Patient age QALYs Costs (currency) ICER (per QALY gained) Stated drivers of CE results
model (years) (intervention, (intervention,

comparator) comparator)

Subpopulation 4a: | Subpopulation 4a:

BSC: 5.312 BSC: £95,965

UST: 6.276 UST: £115,216

SEC 300mg: SEC 300mg:

6.530 £137,936

Subpopulation 4b: | Subpopulation 4b:

BSC: 5.676 BSC: £67,000

UST: 6.613 UST: £88,280

SEC 150mg: SEC 150mg:

6.739 £87,559

Subpopulation 4c: | Subpopulation 4c:

BSC: 6.188 BSC: £51,436

UST: 7.088 UST: £73,717

SEC 150mg: SEC 150mg:

7.190 £73,798
Apremilast for Markov cohort 50.3 (pooled | APR sequence APR sequence: £14,691/QALY Assumptions for HAQ-DI
treating active model comparing | across 8.01 £116,199 (improvements and
psoriatic arthritis | sequences APR- | apremilast Comparator Comparator progressions)
(2015-2017) (29) | ADA-ETN-BSC to | trials) sequence 7.27 sequence:

ADA-ETN-BSC £105,321

Abbreviations: QALYs, quality-adjusted life years; ICER,
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3.2 Economic analysis

A de novo economic analysis was developed to assess the cost-effectiveness of ixekizumab
versus other recommended treatments in the treatment of PsA. The model was developed in
Visual Basic for Applications with a user interface in Microsoft Excel. The publications
summarised in Table 35 helped to inform key features of the model, such as patient
population, model structure, utilities, costs and resource use. The way in which the studies
identified in the review have informed patient population, model structure and treatments in
the model are described in the sections below. In particular, the second revision of the York
model (2016) served as the foundation of the current de novo analysis, most notably with its
treatment sequencing approach in a fully incremental framework; and stratification of patient
subgroups by prior bDMARD exposure and baseline psoriasis severity. (2) The de novo
analysis was also designed to incorporate additional PASI response thresholds, i.e. PASI 50,
PASI 90 and PASI 100.

3.2.1 Patient population

Ixekizumab, either alone or in combination with methotrexate, is indicated for the treatment
of active PsA in adult patients who have responded inadequately to, or who are intolerant to
one or more DMARD therapies. This amendment to the marketing authorisation was granted
by the EMA on January 18" 2018. (1) The licence wording of “one or more DMARD
therapies” covers a broader patient population than the patient populations of interest in the
current economic analysis, who are assumed to have met NICE criteria for eligibility for
bDMARD therapy: diagnosis of psoriatic arthritis with three or more tender joints and three or
more swollen joints, and prior treatment with and inadequate response to two cDMARDs,
administered either individually or in combination. Inclusion criteria in the SPIRIT trials
included patients diagnosed with three or more tender joints and three or more swollen
joints; with presence of active psoriatic skin lesions or personal history of plaque psoriasis,
and meeting the CASPAR criteria for diagnosis; diagnosis. In SPIRIT-P2, prior treatment

with one or more cDMARDs was an inclusion criterion.

The published peer-reviewed models and NICE appraisals identified in the systematic review
estimated the cost-effectiveness in a population with active PsA after non-response to two
prior cDOMARDs. Prior biologic-treatment subgroups were considered in the ustekinumab
model submitted to NICE and the 2016 York model. The 2016 York model also incorporates
subgroups relating to previous cDMARD use and skin involvement. The 2016 MTA
considered a patient subgroup that had been treated with only one prior cOMARD therapy.
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However, it was believed that prescribing a bDMARD in this position of the pathway did not
reflect clinical practice in the NHS in England and Wales, therefore bDMARDs were not
recommended in this subgroup. For this reason, this subgroup has not been included in the
current analysis, therefore only a patient population that has been treated with at least two

prior cDMARDSs is considered.

The de novo economic analysis considers separately 1) bDMARD-naive patients and 2)
bDMARD-experienced patients. Each of these subpopulations is further stratified by
presence or severity of concomitant psoriasis: a) no psoriasis, b) mild-to-moderate psoriasis
(BSA=3% and PASI<10), and c) moderate-to-severe psoriasis (BSA>3% and PASI>10), thus
comprising a total of six subgroups of interest. Baseline PASI and HAQ-DI scores for these
subgroups in the SPIRIT-P1 and SPIRIT-P2 trials are presented in Table 36 and are
assumed to be reflective of patients prior to initiating biologic or targeted synthetic DMARD
(b/tsDMARD) therapy.

Table 36 Baseline PASI and HAQ-DI scores in model subgroups

bDMARD-naive bDMARD-experienced
No psoriasis Baseline PASI =0 Baseline PASI =0
Baseline HAQ-DI = 1.17 Baseline HAQ-DI =1.39
Mild-to-moderate psoriasis Baseline PASI = 3.9 Baseline PASI = 3.7
Baseline HAQ-DI = 1.17 Baseline HAQ-DI = 1.2
Moderate-to-severe psoriasis Baseline PASI = 20.4 Baseline PASI = 23.4
Baseline HAQ-DI = 1.19 Baseline HAQ-DI = 1.16

Source: SPIRIT-P1 CSR; (73) SPIRIT-P2 CSR (74)
3.2.2 Model structure

The 2011 York model (89) is a widely accepted framework for modelling PsA, having been
used in the ustekinumab and golimumab submissions and with similar frameworks also
applied in three more recent peer-reviewed CEMs publications identified in the literature
review. (27, 28, 91-93) All patients were assumed to receive cDOMARDs or BSC after the
failure of the initial biologic in these models. Initial response determined the criteria for
continuing treatment and was defined as meeting the PSARC response criteria at 12-24
weeks. Patients who did not achieve a response at the appropriate time point were
considered non-responders and subsequently received cDMARDs or BSC. Clinical and
health economic expert opinion was sought during an expert workshop in London (May
2015) on an appropriate modelling structure for the current model for ixekizumab, during

which the experts agreed that the structure of the York model would be appropriate to use.
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The 2011 York model, 2016 revision of the York model and the manufacturer models since
2009 were designed to incorporate the impact of both the joint and skin components of PsA
in estimating costs, health outcomes and cost-effectiveness. (27-29, 96, 97) In particular, the
2016 York model incorporated important changes, including treatment sequences and
subpopulations regarding previous treatment and skin involvement. Following the publication
of the Assessment Group report for TA445, the 2016 York model was considered to be an
appropriate foundation for the de novo model for ixekizumab. In addition to the features of
the 2016 York model, additional PASI health states (PASI50, PASI90, and PAS100) were
considered important to include in the current analysis, given the greater efficacy in skin

outcomes of the newer generation biologics, such as the IL-17 agents.

Ixekizumab is expected to be used in the same position of the NICE clinical pathway of care
as other bDMARDs that are approved in England and Wales, i.e. following failure on two
csDMARDSs, as presented in Figure 1. Treatment continuation in the clinical pathway is

determined by whether patients have achieved PsARC response

The clinical outcomes of interest in the model are PsARC response, HAQ-DI and, if the
patient has concomitant psoriasis, PASI response. Accordingly, in the model, PsARC
response determines the proportion of patients who transition from the trial period to the
continued treatment period. HAQ-DI and PASI response are not used as the basis of
treatment continuation in the clinical pathway and therefore do not determine transition
probabilities in the model. As they relate to functional capacity and psoriasis symptoms,
respectively, they have the potential to affect patients’ HRQoL and healthcare resource

utilisation, therefore these endpoints are used to derive health state costs and utilities.

Moreover, the NICE pathway recommends initiating certain treatments in the case of
inadequate response at the response assessment time point (primary failure); in the
continued treatment period after an initially adequate level of response (secondary failure),
or if the drug cannot be tolerated or becomes contraindicated. (68) Patients may therefore
receive more than one b/tssDMARD over the course of their disease management. The de
novo analysis captures this through modelling treatment sequences as depicted in Figure
10.
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Figure 10 Model schematic with treatment sequencing
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Note: Arrows denote transition is possible. Transition to death is possible from all treatment states but not presented for
simplicity.

The current analysis takes the form of a Markov state-transition model with a cycle length of
one month and lifetime time horizon. In alignment with the NICE reference case, costs and
benefits are discounted at 3.5% annually. No half-cycle correction is applied as the model
cycle length of one month was considered to be sufficiently short and patients repeatedly
enter tunnel states. The model consists of four treatment period health states that constitute
a set of mutually exclusive and collectively exhaustive states in the model, which are

described in further detail below:
e Trial period

e Continued treatment period
e BSC

e Death

Trial period

The trial period consists of a series of tunnel states from which patients either die or
transition to the next temporary state. In the final temporary state, patients are assessed for

response to treatment. The trial period length is dependent on the biologic and can last from
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10 to 16 weeks in alignment with the response assessment time points in NICE guidance for
each treatment of interest. At the end of the trial period, patients are assessed for PsARC
response and PASI response. Patients also experience a change from baseline in their

HAQ-DI score, which is conditioned on PsARC response.

Patients who achieve PsARC response move to the continued treatment period whereas
patients who do not achieve response enter the trial period for the next active treatment in
the sequence or BSC, i.e. another series of tunnel states at the end of which they are again

assessed for PsARC response.

Continued treatment period

During the continued treatment period, patients maintain PSARC response while they
continue to receive treatment. A constant risk of discontinuation due to any cause, such as

safety or loss of joint or skin efficacy, is applied in each cycle.

Upon discontinuing, patients lose PsARC response and revert to their baseline HAQ-DI and
PASI score. These patients proceed to the trial period of the subsequent active treatment in

the sequence or BSC.

BS

When patients have exhausted the active treatment options in the sequence, they proceed
to BSC, the final treatment option in the sequence, which is assumed to consist of a mix of
cDMARDSs and palliative care. The model uses placebo rates from the NMAs for all
endpoints as a proxy for BSC. All patients, including non-responders, continue to receive
BSC and maintain their level of PsARC and PASI response until death whereas HAQ-DI

progresses according to natural history.

Death

Death is an absorbing health state to which transition is possible from any other state .
Mortality rates have been derived from UK life tables and adjusted for the excess mortality
risk associated with PsA, and are applied equally across all treatments irrespective of joint or

skin symptom response.

Overview of the economic analysis

Features of the economic analysis and a comparison with previous TAs in PsA are

presented in Table 37.

Ixekizumab for treating active psoriatic arthritis [ID1194]

© Eli Lilly and Company Limited (2018). All rights reserved Page 107 of 205



Table 37 Features of the economic analysis

Previous appraisals Current appraisal
TA 199; TA 445;
TA313 TA220 ’ ’ TA433
Factor Usteki b | Goli b 2011 York 2016 York A ilast Chosen values Justification
stekinuma olimuma Model It premilas
Alignment with NICE
Time horizon 52 years 40 years 40 years reference case and
previous appraisals

Treatment waning
effect?

On treatment: PsARC response, HAQ-DI improvement and PASI response maintained

Off treatment: PSARC response is lost, and HAQ-DI and PASI scores revert to baseline. If the patient discontinues
active treatment and goes on to receive BSC, HAQ-DI worsens over time in line with natural history progression.

Alignment with previous
appraisals

Source of utilities

York model equation used in base case:
EQ-5D utility = 0.897 — 0.298*HAQ — 0.004*PASI

bDMARD-naive:
Utility= -

- *PASI
bDMARD-experienced:
Utility=| - *HAQ
- *PASI

*HAQ

SPIRIT trials used to
estimate coefficients in
York utility function. Prior
bDMARD subgroups
analysed separately to
reflect inherent
differences in terms of
functional capacity
between the two
populations.

Source of costs

UK NHS PSS perspective

Drug costs: BNF; MIMS (98, 99)
Administration costs: PSSRU Unit Costs of Health and Social Care, NHS reference costs (100, 101)
Monitoring costs: NHS reference costs (101)
HAQ-DI-related costs: Kobelt et al. (2002) (102)
PASI-related costs: manufacturer estimates; Hartman et al (2003); Poyner et al (1999) (103, 104)

Alignment with NICE
reference case and 2016
MTA
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3.2.3 Intervention technology and comparators

The comparators of interest are b/tsDMARDs recommended by NICE for patients with PsA
whose disease has not responded to two prior cDMARDs. Dosing regimens for each
treatment are in line with their marketing authorisation and the stopping rules used in the

model align with the corresponding NICE guidance. These are presented in Table 38.

In the base case analysis, the model stopping rule for ixekizumab is set to 12 weeks. This is
based on the assessment timepoint in the SPIRIT trials for the clinical endpoints used in the
model and aligns with the stopping rules for TNF-alpha inhibitors. The SmPC for ixekizumab
states that consideration should be given to discontinuing treatment in patients who have
shown no response after 16 to 20 weeks of treatment. The impact of a stopping rule of 16
weeks is considered in a sensitivity analysis using data collected at this timepoint in the
SPIRIT trials.

The analysis assesses treatments using a sequencing approach in which patients switch
from one b/tsDMARD to another treatment sequentially. Treatment sequences align with
those used in the 2016 York model and are presented for the biologic-naive subpopulation in
Table 39 and for the biologic-experienced subpopulation in Table 40. Switching from one
biologic to another is recommended as a strategy when patients fail to respond or no longer
respond due to lack of efficacy or safety (68, 105), particularly switching between
mechanisms of action. The cost-effectiveness of ixekizumab and these treatments is
therefore assessed in the model as part of a treatment sequencing approach. This approach

is important for two reasons.

First, a treatment sequencing approach is reflective of clinical practice in the UK with
potential variation in bDMARD treatment algorithms between Clinical Commissioning Groups
(CCQG). (106, 107) Furthermore, NICE’s recommendation of ustekinumab as a treatment
following failure on TNF-alpha inhibitor and the use of sequences in the 2016 York model
suggests that a sequencing approach would be appropriate in the current analysis. Second,
there may be costs and benefits associated with the end of a treatment sequence that are
only apparent if a sequence is modelled. For example, as BSC is associated with poorer
clinical outcomes than active treatments, upstream treatments that reduce the time during
which patients are treated with BSC will be associated with a greater QALY improvement.
Modelling treatment sequences may therefore be important to reflect the decision problem

accurately and consequently, the ixekizumab CEM incorporates treatment sequences.
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Table 38

Treatment stopping rules and annual doses

Model trial Trial Annual | Year 1
Treatment Dosing instructions Stopping rule - NICE Stopping rule - SPC period period
doses | doses
(weeks) doses
Consideration should be given
If patient has concomitant to d.iscontinuing treatment in
moderate-to-severe psoriasis patients who have shown no
; i response after 16 to 20 weeks of | Base case: 12
Ixekizumab 80 mg every two weeks for 12 N/A treatment. Some patients with Sensitivit 8 13 18
Q2w weeks, following a 160 mg initiall a.rtial response ma lysi )q
starting dose in the trial period; yp . P . y analysis: 16
thereafter 80 mg every 4 weeks subsequently improve with
continued treatment beyond 20
weeks.
Consideration should be given
to discontinuing treatment in
patients who have shown no
Ixekizumab 80 mg every four weeks, response after 16 to 20 weeks of | Base case: 12
Q4w following a 160 mg starting N/A treatment. Some patients with Sensitivity 5 13 15
dose. initially partial response may analysis: 16
subsequently improve with
continued treatment beyond 20
weeks.
Adalimumab should be Continued therapy beyond 16
Injection, 40 mg administered discontinued in people whose weeks should be carefully
Adalimumab avery otr,ler week PsA has not shown an adequate | reconsidered in a patient not 12 6 26 26
response using the PSARC at 12 | responding within this time
weeks (26) period (108)
Oral tablet, 30 mg twice daily
after an initial titration schedule: | Stop apremilast at 16 weeks if If a patient shows no evidence
. Day 1: 10mg qd; Day 2: 10 mg the psoriatic arthritis has not of therapeutic benefit after 24
Apremilast bid; Day 3: 10mg AM, 20 mg shown an adequate response weeks, treatment should be 16 223 730 725
PM; Day 4: 20 mg biw; Day 5 20 | using the PsARC (29) reconsidered (109)
mg AM, 30 mg PM
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Model trial Trial Annual | Year 1
Treatment Dosing instructions Stopping rule - NICE Stopping rule - SPC period period
doses | doses
(weeks) doses
Injection, loading dose 400 mg .
. t th houl
at weeks 0,2 and 4; 200 mg Certolizumab pegol should be Continued era'py S O.U dbe
. . . . . carefully reconsidered in
Certolizumab every 2 weeks. Once clinical discontinued in people whose . .
. i patients who show no evidence
pegol 200 mg response is confirmed, an PsA has not shown an adequate i L 12 10 26 29
. . . . of therapeutic benefit within the
Q2w alternative maintenance dosing response using the PsARC at 12 | _
first 12 weeks of treatment.
of 400 mg every 4 weeks can be | weeks (2)
. (110)
considered
E.taner(?ept ShOUId be Treatment should be
Etanercept 50 discontinued in people whose discontinued in patients who
P Injection, 50mg once weekly PsA has not shown an adequate P 12 12 52 52
mg QW . show no response after 12
response using the PsARC at 12 weeks (111)
weeks (26)
Golimumab should be Contlnged thgrapy .ShOU|d be
. . . reconsidered in patients who
Golimumab discontinued in people whose show no evidence of therapeutic
Injection, 50 mg once a month PsA has not shown an adequate L P 12 3 12 12
50mg . benefit within 12 to 14 weeks of
response using the PsARC at 12
weeks (27) treatment (after 3-4 doses).
(112)
. . . Infliximab should be If a patient shows no response
By intravenous infusion, 5 . . . .
discontinued in people whose after 14 weeks (i.e. after 4
L mg/kg, repeated 2 weeks and 6 -
Infliximab o . PsA has not shown an adequate | doses), no additional treatment 12 3 6.5 8
weeks after initial infusion, then . R .
every 8 weeks response using the PsARC at 12 | with infliximab should be given
y weeks (26) (113)
Injection, body-weight <100 kg, U.stekln.umab.should be Con.S|dera.|t|o.n should be gl.ven
. s discontinued in people whose to discontinuing treatment in
Ustekinumab initially 45 mg, then 45 mg 4 .
s PsA has not shown an adequate | patients who have shown no 24 3 4.33 5
45 mg weeks after initial dose, then 45 .
ma every 12 weeks response using the PsARC at 24 | response up to 28 weeks of
9 y weeks (28) treatment (114)
Secukinumab | Injection of 150mg at weeks 0, Secukinumab should be Consideration should be given 16 7 13 16
150 mg 1, 2 and 3 followed by monthly discontinued in people whose to discontinuing treatment in
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300 mg

patients with concomitant
moderate-to-severe psoriasis or
patients with prior exposure to
TNF-alpha inhibitors

response using the PsARC at 16
weeks (2)

response up to 16 weeks of
treatment (115)

Model trial Trial Annual | Year 1
Treatment Dosing instructions Stopping rule - NICE Stopping rule - SPC period period
doses | doses
(weeks) doses
dosing from week 4 for PsA has not shown an adequate | patients who have shown no
bDMARD-naive patients without | response using the PSARC at 16 | response up to 16 weeks of
concomitant moderate-to-severe | weeks (2) treatment (115)
psoriasis
Dose of 300mg (two 150 mg
injections) at weeks 0, 1, 2 and . . . .
. Secukinumab should be Consideration should be given
3 followed by monthly dosing \ . . . L .
Secukinumab from week 4 for TNF-naive discontinued in people whose to discontinuing treatment in
PsA has not shown an adequate | patients who have shown no 16 7 13 16
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Table 39 Treatment sequences in bDMARD-naive population by psoriasis

severity
1t Line 2" Line 3" Line
Biologic-naive: no psoriasis and mild-to-moderate psoriasis
Ixekizumab Q4W Ustekinumab BSC
Adalimumab Ustekinumab BSC
Apremilast Ustekinumab BSC
Certolizumab pegol Ustekinumab BSC
Etanercept 50 mg Ustekinumab BSC
Golimumab Ustekinumab BSC
Infliximab Ustekinumab BSC
Secukinumab 150 mg Ustekinumab BSC
Biologic-naive: moderate-to-severe psoriasis
Ixekizumab Q2W+Q4W Ustekinumab BSC
Adalimumab Ustekinumab BSC
Apremilast Ustekinumab BSC
Certolizumab pegol Ustekinumab BSC
Etanercept 50 mg Ustekinumab BSC
Golimumab Ustekinumab BSC
Infliximab Ustekinumab BSC
Secukinumab 300 mg Ustekinumab BSC
Table 40 Treatment sequences in bDMARD-experienced population by psoriasis
severity
2" Line 2" Line

Biologic- experienced; no psoriasis, mild-to-moderate psoriasis

Ixekizumab BSC
Ustekinumab BSC
Certolizumab pegol BSC
Secukinumab 300 mg BSC
Biologic-experienced; moderate-to-severe psoriasis

Ixekizumab BSC
Ustekinumab BSC
Certolizumab pegol BSC
Secukinumab 300 mg BSC

3.3 Clinical parameters and variables

3.3.1 Clinical outcomes
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The outcomes of interest in the model are PsARC, HAQ-DI and PASI, which are sourced
from the NMA described in Section 2.9. In the base case analysis, all outcomes of interest
have been taken directly from the NMA. Response rates for PSARC and PASI used in the
model are specific to whether the patient has had prior bDMARD exposure whereas change
in HAQ-DI conditional on PsARC response is not stratified by prior bDMARD exposure.
While it would have been ideal to estimate treatment effects specific to each of the six
subgroups, evidence was not available to estimate PsARC, PASI or HAQ-DI response by

presence of severity of psoriasis.

In a sensitivity analysis, efficacy estimates from meta-regression analyses with baseline risk
(i.e. placebo response) as the covariate are used in the economic model. Placebo response
rates have been observed to rise over time across clinical trials in PsA, referred to as
‘placebo creep’. (2) As a control arm, higher placebo response rates may limit the maximum
value of relative risks, which could dilute effect estimates. Initial analyses within the NMA
identified placebo response rate as a potential source of heterogeneity. However, a meta-
regression analysis was feasible only for the biologic-naive network and the interaction term
was not significant. The placebo-adjusted efficacy estimates are therefore only used in the

biologic-naive population in a sensitivity analysis.

PsARC

In the base case analysis, the treatment continuation rule is defined as the treatment
effectiveness on joint outcomes, measured as the proportion of patients achieving PsARC
response at the end of the trial period. This aligns with current UK practice in assessing
response to b/tsDMARD therapies (68) and with the cost-effectiveness models identified in
the SLR.

Patients who meet the response criteria transition to the continued treatment period and are
assumed to maintain their improvement in joint and/or skin outcomes until treatment
discontinuation due to any cause. Non-responders discontinue treatment and may receive a
subsequent b/tsDMARD or BSC. Patients who receive a subsequent b/tisDMARD are

assessed again for PsARC response at the end of the trial period.

HAQ-DI

The impact on functional capacity due to joint symptoms is modelled as change from
baseline HAQ-DI score at the end of the trial period. HAQ-DI is used in the model as an
intermediate outcome that is used to calculate health state costs and utility values, which
affects, in turn, QALYs. Baseline HAQ-DI values are presented in Table 36 for each model

subgroup. Change from baseline HAQ-DI is specific to each treatment and conditioned on
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PsARC response. As change from baseline HAQ-DI conditional on response was not

publicly available for certolizumab pegol, the value for golimumab has been used instead.

All patients are assumed to experience an improvement in baseline HAQ-DI score, which is
applied instantaneously in the trial period and is specific to each treatment and conditioned
on achieving PsARC response. PSARC responders experience a greater change from
baseline HAQ-DI than PsARC non-responders. Responders maintain their improvement in
HAQ-DI as long as they are on treatment throughout the trial period and continued treatment
period. For non-responders who did not achieve PsARC response at the end of the trial
period and responder patients who discontinue treatment during the continued treatment
period, the HAQ-DI score is assumed to rebound to baseline. As with PsARC, when a
patient discontinues and receives a subsequent active treatment, they experience the

corresponding improvement in HAQ-DI score conditional on PsARC response.

When patients discontinue from active treatment and receive BSC, HAQ-DI rebounds to
baseline in the base case and progresses at a rate equivalent to natural history progression
until it plateaus at the maximum value of 3. The rate at which HAQ-DI deteriorates is 0.072
per year. This is based on the mean annual change in HAQ-DI score over three years in
patients with arthritis from the NOAR registry. (27) The rebound to initial gain (i.e. baseline)
is depicted in Figure 11.

Figure 11 Change in HAQ-DI
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PASI

Treatment effect on skin symptoms in patients with psoriatic arthritis and concomitant
psoriasis is captured through percentage reduction from baseline PASI score. PASI is also

used in the model as an intermediate outcome in the derivation of health state utilities and
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cost. Baseline PASI values are presented in Table 36 for each model subgroup. PASI
response is measured in terms of the proportion of patients who achieve at least a specific
percentage reduction from baseline PASI score, i.e. 50% (PASI 50), 75% (PASI 75) 90%
(PASI 90) and 100% (PASI 100). Improvement in PASI is applied instantaneously in the trial

period.

The distribution of PASI 75 responders amongst patients who achieve a PsARC response is
derived using a correlation coefficient (p) of 0.4 sourced from the 2016 York model. (97) The
correlation coefficient is applied to all patients irrespective of prior bDMARD exposure,
psoriasis severity and treatment. When etanercept is included in the comparator set, the
feasible upper bound of p is 0.26. Using the approach laid out in Appendix 10 of Rodgers et
al (2011), the formulae to calculate the proportions of PSARC responders and non-

responders achieving PASI 75 or less is presented in Table 41. (96)

Table 41 Bivariate probabilities of observing PSARC and PASI 75 response or
non-response

PsARC responder PsARC non-responder
PASI
75 (A) ©
=p = PASI 75 - (4)
x/PSARC * PASI 75 * (1 — PSARC) * (1 — PASI 75)
+ PsARC = PASI 75.
PASI <
75 (B) (D)
= PsARC — (A)) =1 - (PASI 75 + PsARC
—(4)

In the absence of information on the distribution of PASI 50 responder patients, the
assumption was made that patients referred to in cell (B) of Table 41 achieved PASI 50-74
response. If the PASI 50-74 response rate estimated from the NMA exceeded the value of
the formula in column B, the remaining proportion of PASI 50-74 responders were allocated

to cell D.

In the base case analysis, the formulae in Table 41 informs only the calculation of health
state utilities and costs associated with psoriasis. In sensitivity analyses, when PASI 75, 90

or 100 response are incorporated into the treatment continuation rule, the formulae in cell A
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is used to inform a combined PsARC and PASI response rate. The estimated rates are

presented in Appendix T.

Response rates are applied to the baseline PASI score and used to calculate an absolute
change from baseline PASI based on the distribution of patients across the relative PASI
response categories. Similar to HAQ-DI, PASI responders obtain a greater reduction in

baseline PASI score than non-responders.

The formulae for absolute PASI scores for responders is presented in Table 42 for the
PsARC only response criterion, and PSARC and PASI response criteria. To illustrate, when
the response criterion is either PSARC only or PSARC and PASI 75, the total PASI score for
responders is calculated as the baseline PASI score decreased by 75%. For non-
responders, the total PASI score is calculated as a weighted average score of patients who

achieve a PASI 50 response and those who do not.

Table 42 Change in PASI conditional on PsARC response alone and PsARC and
PASI response

Response criterion | Response group | Formula for absolute PASI during treatment
PsARC Responders Baseline*0.25
Non-responders Baseline*(0.5(PASI50-PASI75)/(1-PASI75)+(1-PASI50)/(1-
PASIT75))
PsARC and PASI 75 Responders Baseline*0.25
Non-responders Baseline*(0.5(PASI50-PASI75)/(1-PASI75)+(1-PASI50)/(1-
PASI75))
PsARC and PASI 90 Responders Baseline*0.1
Non-responders Baseline*(0.25*(PASI75-PASI90)/(1-PASI90)+
0.5(PASI50-PASI75)/(1-PASI90)+(1-PASI50)/(1-PASI90))
PsARC and PASI 100 | Responders Baseline*0
Non-responders Baseline*(0.1*(PASI90-PASI100)/(1-PASI100)
+0.25*(PASI75-PASI90)/(1-PASI100)+
0.5%(PASI50-PASI75)/(1-PASI100)+(1-PASI50)/(1-PASI100))

Responder patients maintain the improvement in PASI in the continuous treatment period.
When patients discontinue treatment from the trial period or the continuous treatment period,
their PASI score reverts to baseline. Change in PASI score is depicted graphically in Figure
12.
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Figure 12 Change in PASI score for responders and non-responders
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3.3.2 Transition probabilities

Psoriatic arthritis is associated with a progressive natural history. This is captured in part by
the natural history progression of HAQ-DI when patients are not receiving active treatment
and by PsARC rates specific to the biologic-naive and biologic-experienced subgroups.
Psoriasis is associated with an unpredictable natural history, therefore in the absence of
data to model otherwise and in alignment with the 2016 York model and previous TAs in
moderate-to-severe plaque psoriasis, PASI scores are assumed to either improve on

treatment or remain at baseline while off-treatment. (29, 97)

However, as these data are not publicly available at all time points for all treatments in order
to inform the evidence syntheses, it is not possible to derive time-varying transition
probabilities. In the absence of data for ixekizumab and other treatments to model time-
varying transition probabilities, fixed transition probabilities are used with the exception of
mortality, which is derived from UK life tables. The derivation of transition probabilities

between treatment states is described below.

Trial period

After initiating treatment in the trial period, patients transition to the next temporary state in
the tunnel unless they die within the temporary state. At the end of the trial period, transition
to the continued period is conditional on achieving PSARC response or a combined PsARC
and PASI response. Response is assessed in the model at the same time point as
recommended in the NICE clinical pathway (Table 38). Non-responder patients transition to
the trial period for the next treatment. No further adjustment is required to the response rates

obtained from the NMA in order for these to be applied as transition probabilities.
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Response rates for subsequent lines of treatment are taken from the biologic-experienced
network. As these response rates can be applied directly in the model, it is assumed that no

effect modification of first-line response is needed in a biologic-experienced population.

Continued treatment period

Patients transition to the continued treatment period through achieving PsARC response and
are assumed to continue treatment until they discontinue due to any cause. A constant
annual discontinuation rate of 16.5% is applied in the continued treatment state and
represents discontinuation due to any cause, e.g. loss of efficacy and safety concerns. The
annual drop-out rate, d,, is converted to a monthly drop-out rate, d,,, using Equation 1 and
applied in each model cycle in the continued treatment state to patients receiving any

biologic therapy to arrive at a monthly drop-out rate of 1.49%.

Equation 1 — Formula for converting annual discontinuation rate to monthly rate
In(1-dg

dp=1- e(n(lz ))
This discontinuation rate has first been established by Rodgers et al. (2011) based on a
meta-analysis of registry data from multiple countries. (96) The analysis resulted in an
estimate of -1.823 (SE 0.2044) on a log scale, which was then transformed to an exponential
scale, resulting in an annual rate of 16.5%. This rate has been consistently used in
subsequent NICE submissions. (27, 96, 97) In the absence of alternative data, this treatment
discontinuation rate is applied to all comparators and treatment lines in the base case and is
independent of HAQ-DI and PASI scores.

Mortality

Patients can transition from any treatment state to the death state. Mortality is modelled
using UK general population life tables and applies an increased disease-specific mortality
risk in the base case, which is set at 1.36 for PsA patients based on the relative risk of
mortality observed in a Canadian PsA cohort. (21) Although the effect on results from
modelling excess mortality is limited, some impact can be expected as a smaller proportion
of patients end up in later treatment lines and BSC. The increased risk is applied at all times
in the model. As there is no evidence to suggest that mortality differs between treatments,
the increased mortality is not modified by treatment or treatment response. In scenario
analyses, the increased disease-specific mortality risk can be excluded or an alternative

estimate of disease-specific mortality presented by Wong et al can be used. (116)

Ixekizumab for treating active psoriatic arthritis [ID1194]

© Eli Lilly and Company Limited (2018). All rights reserved Page 119 of 205



3.4 Measurement and valuation of health effects

Health effects in the current analysis are expressed in QALYs, in accordance with NICE’s
reference case, which combine quality of life and life expectancy into a single index. Life
expectancy is assumed not to differ across therapies, therefore the key driver behind the

valuation of health effects is the HRQoL measure used.

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

The EQ-5D health status questionnaire is a standardized instrument self-completed by
patients to assess their general health states (117) and is not specific to a disease condition.
The questionnaire is made up from two components, a health state description and a single
index evaluation, which consists of a visual analogue scale ranging from 0-100. The health
state description component comprises five dimensions of health status: (1) mobility, (2) self-

care, (3) usual activities, (4) pain/discomfort, and (5) anxiety/depression.

The EQ-5D-3L rates each dimension under three levels of severity (no problems, some
problems, or extreme problems/unable to undertake any tasks in the dimension). The EQ-
5D-5L is a recent development in which each of these dimensions is rated under five levels
of severity (no problems, slight problems, moderate problems, severe problems, or extreme
problems/unable to undertake any tasks in the dimension). The valuation of HRQoL
measured in patients is based on a valuation of public preferences from a representative
sample of the UK in the 3L questionnaire or for England specifically in the 5L questionnaire.
Both questionnaires use choice-based methods: time trade-off (TTO) for the 3L and a hybrid
of TTO and discrete choice experiments (DCE) for the 5L. These are used to derive utility

weights associated with each possible health state.

The EQ-5D-5L questionnaire was administered to patients in the SPIRIT-P1 and SPIRIT-P2
trials for ixekizumab at baseline and at week 12. (73, 74). These two studies were analysed
separately so that the utility equations could reflect the inherent differences in terms of
functional disability and skin involvement between these two populations. No imputation
method was applied in case of missing information on EQ-5D as only a small proportion of
patients in each trial had a missing EQ-5D score (20/417 in SPIRIT-P1 and 32/331 in
SPIRIT-P2).

3.4.2 Mapping

NICE’s position statement on the EQ-5D-5L recommended that the EQ-5D-3L continue as
the reference case in HTA appraisals with the EQ-5D-5L to be used in sensitivity analyses.

In accordance with the position statement, the EQ-5D-5L data collected in the trial has been
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mapped to EQ-5D-3L using the indirect mapping approach with a non-parametric model
outlined in van Hout et al. (2012). (118)

3.4.3 Health-related quality-of-life studies

A systematic search was carried out for HRQoL data in psoriatic arthritis. The full details of
the methodology is described in Appendix H along with a summary of utility values identified
from the SLR. Based on the review of cost-effectiveness studies described in Appendix G,
the model followed the approach of the 2016 York model by modelling utility as a function of
HAQ and PASI. (97) As the studies identified in the HRQoL review reported only health state

utility values, these were not used to inform the model.

3.4.4 Adverse reactions

Only one manufacturer model was identified in the SLR that considered the cost of adverse
events: Novartis’ model for secukinumab based adverse event costs on the approach used
in a NICE appraisal for ankylosing spondylitis. (2) In all other economic models submitted to
HTA agencies, the HRQoL and cost impact associated with adverse events were not
explicitly modelled. (2, 26-29) Instead, adverse events were thought to be captured only to
the extent that they affect the initial response and the long-term withdrawal rates. Similarly,
this assumption is made in the current model, therefore the HRQOL impact of AEs is not

modelled.

3.4.5 Health-related quality-of-life data used in the cost-effectiveness analysis

The cost-effectiveness analysis estimates health utilities at each point in time using an
algorithm based on patients’ HAQ-DI and PASI scores. Baseline utility is derived from this
algorithm using baseline HAQ-DI and PASI scores presented in Table 36 for each model
subgroup and utility values in subsequent model cycles are based on the treatment-specific

combinations of HAQ-DI and PASI score in subsequent model cycles.

Improvements from baseline HAQ-DI and PASI associated with active treatments are
applied instantaneously in the trial period with different values for PsARC responders and
non-responders. The improvements in HAQ-DI and PASI are constant in each model cycle,
therefore the utilities estimated for PSARC responders and non-responders are constant in
each cycle in the trial period. In the continued treatment period, only PSARC responders
continue to maintain their HAQ-DI and PASI scores. PsARC non-responders revert to
baseline HAQ-DI, PASI and utility and proceed to the trial period of the subsequent
treatment. In the continued treatment period, therefore the estimated utility for PsARC

responders remains the same as in the trial period. In the BSC treatment state, patients may
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experience an improvement in PASI score; however, HAQ-DI progresses at a rate of 0.072
points per year until a maximum of a score of three. The estimated utility associated with the

BSC treatment state changes over time until the maximum HAQ-DI score is reached.

The algorithm describing the relationship between HAQ-DI, PASI and EQ-5D utilities is
estimated based on an ordinary least squares regression analysis of SPIRIT-P1 and SPIRIT-
P2 trial data for the active treatment sub-sample for bDMARD-naive and bDMARD-
experienced patients, respectively. The functional form of the regression analysis used in the
York models (Equation 2) was tested and provided a better goodness of fit than other tested
variations on the model, which included an interaction term between HAQ-DI and PASI and

/or were adjusted for age and gender.

Equation 2 - Utility regression model
Utility = Bo - Buag * HAQ - Bpas; * PASI

EQ-5D-5L data from the SPIRIT trials were cross-walked to the 3L and valued using the UK
tariff. The coefficients derived from the cross-walked utility data are used in the base case
analysis and are presented in Table 43. Coefficients derived using the unadjusted EQ-5D-5L

data and coefficients from the York model (26) are utilised in scenario analyses.

Table 43 Coefficients of linear regression of utility versus HAQ-DI and PASI

Intercept HAQ-DI PASI
Source Mean SE Mean SE Mean SE
bDMARD-naive: SPIRIT-P1 B e [ B e [
bDMARD-experienced: SPIRIT-P2 B e [ B e [

No further adjustment is made in the cost-effectiveness analysis to the utilities estimated
using the algorithm in Equation 2. No other health effects were identified in the literature or

clinical trials.

3.4.6 Summary of utility values for cost-effectiveness analysis

Table 44 Summary of utility values used for cost-effectiveness analysis
- Utility value
Utility value .
State (PsARC (PSARC Refer?nc-e n Justification
non- submission
responders)
responders)
bDMARD-naive, no psoriasis
Tabl
Trial period 0.624 able 36 Baseline utility at start of trial period
Equation 2
Continued Table 36 . - . .
treatment period Equation 2 Baseline utility at start of trial period
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IXE Q4W 0.744 0.624
ADA 0.717 0.647
APR 0.693 0.641
Table 21, Table Derived f ii
CZP 0.702 0.637 52 Table 23 erived from treatment-specific
Taiole 36 * response rates in the biologic-naive
ETN 0.750 0.662 Equation 2 NMA and from baseline HAQ score
GOL 0.702 0.637 squation =
INF 0.756 0.661
SEC 150 0.735 0.652
bDMARD-naive, mild-moderate psoriasis
Trial period 0.605 Table.36 Baseline utility at start of trial period
Equation 2
Continued
treatment period
IXE Q4W 0.739 0.613
ADA 0.709 0.629
APR 0.683 0.622 ) .
Table 21, Table | Derived from treatment-specific
czP 0.692 0.618 22, Table 23, response rates in the biologic-naive
ETN 0.736 0.642 Table 36 NMA and from baseline PASI and
GoL 0.694 0.619 Equation 2 HAQ scores
INF 0.750 0.649
SEC 150 0.729 0.639
bDMARD -naive, moderate-severe psoriasis
. . Tabl . - . .
Trial period 0.518 able .36 Baseline utility at start of trial period
Equation 2
Continued
treatment period
IXE Q2W 0.716 0.600
ADA 0.669 0.550
APR 0.638 0.539
Table 21, Table | Derived from treatment-specific
czp 0.642 0.533 22, Table 23, response rates in the biologic-naive
ETN 0.675 0.556 Table 36 NMA and from baseline PASI and
GoL 0.657 0539 Equation 2 HAQ scores
INF 0.723 0.596
SEC 300 0.701 0.590
bDMARD -experienced, no psoriasis
Tabl
Trial period 0.589 able _36 Baseline utility at start of trial period
Equation 2
Continued
treatment period
IXE Q4W 0.763 0.634 Derived from treatment-specific
0.737 0.675 Table 23 .Table respo.nse rates in the biologic- .
UST 25, Equation 2 experienced NMA and from baseline
HAQ score

bDMARD -experienced, mild-moderate psoriasis

Ixekizumab for treating active psoriatic arthritis [ID1194]

© Eli Lilly and Company Limited (2018). All rights reserved

Page 123 of 205




Trial period

0.577

Table 36

Baseline utility at start of trial period

Equation 2
Continued
treatment period
IXE Q4W 0.711 0.586 Derived from treatment-specific
0.683 0.637 Table 23, Table respo.nse rates in the biologic- .
25, Table 26 experienced NMA and from baseline
usT Equation 2 PASI scores, which determines the

severity of psoriasis.

bDMARD -experienced, moderate-severe psoriasis

Trial period 0.310 M‘ Baseline utility at start of trial period
Equation 2
Continued
treatment period
IXE Q2W+Q4W | 0.497 0.422 Derived from treatment-specific
0.453 0.493 Table 23, Table respopse rates in the biologic- .
25, Table 26 experienced NMA and from baseline
UST Equation 2 PASI scores, which determines the
severity of psoriasis.
Point estimate HAQ-DI progresses each cycle
BSC N/A NA NA according to natural history in BSC
Death 0 NA NA No utility assigned in death state

3.5 Cost and healthcare resource use identification, measurement

and valuation

A systematic literature review of costs and healthcare resource use data was carried out to

identify relevant information for the model. The full details of the methodology are presented

in Appendix |. In line with recent NICE TAs of treatments in PsA, cost and healthcare

resource use inputs considered in the base case analysis are as follows:

e Acquisition cost of b/tsDMARDs

e Treatment administration

e Monitoring and tests

¢ Disease management

Only direct medical costs are included in the model. Costs were sourced from the NHS
Reference Costs 2015-16, Monthly Index of Medical Specialities (MIMS), Personal Social
Services Research Unit (PSSRU) and published literature. (2, 99, 101, 102, 119) Where not
available for 2015-16, costs are inflated to 2016 using the Hospital and Community Health
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Services Index sourced from the Unit Costs of Health and Social Care (Appendix R). (100,
120)

The NHS Reference Costs were chosen as the preferred source over the Payment by
Results (PbR) tariff as the former contains national average unit costs to the NHS of
providing defined services to NHS patients in England whereas the PbR tariff is reflective of
the payment system within the NHS in which commissioners pay healthcare providers for

each patient seen or treated. (101, 121)

Although healthcare resource utilisation estimates were collected in the SPIRIT trials on the
number of visits to healthcare providers, emergency room admissions, hospital admissions
and concomitant medications, the resource use estimates in the model are aligned with

those used in previous published cost-effectiveness models and submissions.

3.5.1 Intervention and comparators’ costs and resource use

Drug acquisition cost

Drug acquisition costs have been derived from the online version of MIMS. The drug unit
costs are presented in Table 45. A confidential simple discount patient access scheme
(PAS) for ixekizumab was approved by Patient Access Scheme Liaison Unit
(PASLU)/Department of Health in February 2016 and would apply to the current appraisal.
Secukinumab and apremilast were recommended for the treatment of PsA by NICE under a
confidential simple price discount PAS. As these prices are not publicly available, the base

case analysis uses the list price for all treatments, including ixekizumab.

Certolizumab pegol was recommended by NICE under a PAS that requires the manufacturer
to provide the first 12 weeks of treatment free of cost to the NHS; this has been incorporated
in the current analysis. Under the complex PAS for ustekinumab, the manufacturer provides
the higher dose of 90 mg needed for people who weigh more than 100 kg at the same total
cost as the lower dose of 45 mg for people who weigh 100 kg or less. In line with previous
appraisals, a common evidence base has been assumed for both doses of ustekinumab,
therefore the model simply refers to ‘ustekinumab’ and does not differentiate between the
low and high dose. The baseline weight of all patients in the SPIRIT trial programme was
used to calculate a weighted average of 87.02 kg, which informs the weight-based dosing of

infliximab.

Biosimilar infliximab was launched in the UK in February 2015 and biosimilar etanercept
became available in the UK in February 2016.(122, 123) A common evidence base was

assumed in the NMA for these biosimilar therapies and their branded counterparts. In the
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base case analysis, biosimilar prices are used for both infliximab and etanercept and is
associated with a more conservative estimate of the cost-effectiveness of ixekizumab versus

these treatments. The branded prices of these treatments are used in a sensitivity analysis.

Drug administration cost

All therapies of interest are administered as a SC injection with the exception of oral

apremilast and infliximab, which is administered via intravenous (1V) infusion.

Patients who received SC injections incurred administration costs only for nurse training for
self-administration in the trial period and no further administration costs in the continued
treatment period. Self-administration training was assumed to require one hour of nurse
time. Patients who received infliximab received an IV infusion cost three times in the trial
period and an average of 6.5 times each year they remain on treatment. No administration

costs were applied to oral administration of apremilast.

The cost of administration was obtained from the PSSRU Unit Costs of Health and Social
Care 2016 and the NHS Reference Costs 2015-16. (101, 119)
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Table 45 Drug acquisition costs

Items Pack | Dose Pack Cost Total cost | Total Source
size | strength | cost per (trial annual
dose period) cost
(continued
treatment)

IXE Q2W 1 80 mg £1,125 £1,125 £9,000 £14,625 List price:
MIMS 2017
(99)

IXE Q4W 1 80 mg £1,125 £1,125 £5,625 £14,625 List price:
MIMS 2017
(99)

IXE Q2W 1 80 mg . . . . PAS price

IXE Q4W 1 80 mg PAS price

ADA 2 40 £704.28 £352.14 £2,112.84 £9,155.64 MIMS 2017

mg/0.8ml (99)

APR* 56 30 mg £550.00 £9.82 £2,190.18 £7,150.00 MIMS 2017
(99)

czpt 2 200 mg £715.00 £357.50 £0f £9,295.00 MIMS
2017; NICE
FAD
TA445 (2,
99)

ETN (Enbrel) 4 50 mg £715.00 £178.75 £2,145.00 £9,295.00 MIMS 2017
(99)

ETN biosimilar 4 50 mg £656.00 £164.00 £1,968.00 £8,528.00 MIMS 2017

(Benepali) (99)

GOL 1 50 mg £762.97 £762.97 £2,288.91 £9,155.64 MIMS 2017
(99)

INF 1 100 mg £419.62 £2,056.40 | £6,169.21 £13,366.63 MIMS 2017

(Remicade)* (99)

INF biosimilar 1 100 mg £377.00 £1,847.54 | £5,542.62 £12,009.01 MIMS 2017

(Remsima)# (99)

SEC 150 mg* 2 150 mg £1218.78 | £609.39 £4,265.73 £7,922.07 MIMS 2017
(99)

SEC 300 mg* 2 150 mg £1218.78 | £1,218.78 | £8,531.46 £15,844.14 MIMS 2017
(99)

UST 45 1 45 mg £2,147.00 | £2,147.00 | £4,294.00 £9,303.67 MIMS 2017
(99)

*List price used in model due to confidential discount PAS; TCZP is associated with a PAS that provides the first 12 weeks of
treatment free; *Infliximab dose based on a baseline weight of 87.02 kg. MIMS = Monthly Index of Medical Specialities; PAS =

Patient Access Scheme.

Table 46 Drug administration cost
Administration Admin Admin: | Annual | Total cost: | Total Source
method cost trial admin | trial annual
period period cost

SC self-injection: a | £43.00 1 0 £108.00 £0.00 PSSRU, Unit Costs of

hour-long nurse Health and Social Care

training sessions 2016, section 10, cost per
hour of Nurse in GP
practice (119)

IV infusion, £236.19 3 6.5 £291.24 £631.02 NHS Reference Cost

outpatient 2015-2016, Deliver Simple

procedure Parenteral Chemotherapy
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Administration Admin Admin: | Annual | Total cost: | Total Source
method cost trial admin | trial annual
period period cost
at First Attendance, code
SB12Z (101)
Oral administration | £0.00 N/A N/A £0.00 £0.00 Assumption

GP = general practitioner; IV = intravenous; NHS = National Health Service; PSSRU = Personal Social Services Research Unit;
SC = subcutaneous

Monitoring

Costs for monitoring during treatment have been obtained from the NHS Reference Costs.
(101)

Table 47 Costs for administration and monitoring of treatment
Resource Price | Reference Cost year
Rheumatologist visit £142.74 gﬂﬁsﬁﬁ?ﬁqﬁe Cost 2015-2016, , code 2016
Full blood count £3.00 g;'ﬁsf)zf‘?:%qc)e Cost 2015-2016, , code 2016
Liver function test £1.00 g:ﬁsiif?:%q(;e Cost 2015-2016, , code 2016
Urea and electrolytes £1.00 g:ﬁsiif?:%q(;e Cost 2015-2016, , code 2016
ESR £3.00 gxgsl'\(’)zf?:%:je Cost 2015-2016, , code 2016
Chest X-Ray £30.00 :g?)Reference Cost 2015-2016, , code DAPF 2016
TB Heaf test £8.91 | Rodgers et al 2011 (96) 2016
ANA test £3.00 g:ﬁsl:\;e;?:%r;c;e Cost 2015-2016, , code 2016
ds DNA test £3.00 gngF;e;cf(::%r;c)e Cost 2015-2016, , code 2016

ANA: Antinuclear antibody; ds: Double-stranded; ESR: Erythrocyte sedimentation rate; FBC = full blood count; LFT = liver
function test; NHS = National Health Service; TB: Tuberculosis; U&E = urea and electrolytes test

Unless otherwise noted, resource use estimates associated with monitoring and routine
laboratory tests were taken from Corbett et al. (2016) (97) and are in line with the guidelines
from the British Society for Rheumatology (BSR) for the use of biologics. Resource use is
stratified by method of administration. The frequency of physician visits and monitoring tests
for ixekizumab is assumed equivalent to resource use rates for other SC administered

biologic treatments. (2)
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Table 48 Resource use for SC, oral and IV administration of therapies in the trial
and continued treatment periods

Treatment period SC Oral v
Trial period

Rheumatologist visit 2 2 2
Full blood count 2 2 2
Liver function test 2 2 2
Urea and electrolytes 2 2 2
ESR 2 2 2
Chest X-Ray 1 1 1
TB Heaf test 1 1 1
ANA test 1 1 1
ds DNA test 1 1 1
Continued treatment period

Rheumatologist visit 0 1 0
Full blood count 2 0 2
Liver function test 2 0 2
Urea and electrolytes 2 0 2
ESR 2 0 2
Chest X-Ray 0 0 0
TB Heaf test 0 0 0
ANA test 0 0 0
ds DNA test 0 0 0

FBC = full blood count; IV = intravenous; LFT = liver function test; NHS = National Health Service; SC = subcutaneous; U&E =
urea and electrolytes test

Healthcare resource use associated with joint and skin symptoms

Costs related to HAQ-DI and PASI are applied in each model cycle to capture the impact of
arthritis and psoriasis severity on health care costs, in accordance with previously published
models and NICE TAs. Monthly costs based on absolute HAQ-DI and PASI in the modelled
cohort are calculated in two separate algorithms detailed below. These algorithms are also

assumed to capture the cost of BSC.

Costs associated with HAQ-DI

Annual healthcare costs associated with arthritis are estimated using a linear regression
from Kobelt et al (2002), which is based on data from a study on patients with rheumatoid
arthritis (RA). (88, 102) The reported coefficients presenting the cost per point-increase in
HAQ-DI have been updated to 2017 GBP and are presented in Equation 3.

Equation 3 — Health state costs associated with HAQ-DI

Annual direct costs = £565.64 x HAQ + £1,867.56
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Kobelt et al. (2002) estimated that costs for cDOMARDs would account for 15% of the direct
cost. To avoid double-counting with drug acquisition costs applied elsewhere in the current
model, patients on biologic treatment are modelled to incur 85% of the costs from Kobelt et
al. (2002). Patients receiving BSC are assigned 100% of the cost estimated from the

algorithm, thereby capturing the cost of cDMARDSs. An alternative algorithm by Poole et al.

(2010) is used in a scenario analysis. (124)

Costs related to PASI

Costs related to the treatment of controlled and uncontrolled psoriasis are presented in
Table 49 with controlled psoriasis defined as achieving a PASI 75 response. Patients with
mild to moderate and moderate to severe concomitant psoriasis are assumed to incur the
same costs as in the study by Rodgers et al.(89), due to lack of data that would allow
differential costing. For patients without concomitant psoriasis, it is assumed that no

additional psoriasis-related costs occur.

Costs for treating patients with mild to moderate concomitant psoriasis who are not treated
with or have not responded to active therapy (i.e. uncontrolled psoriasis) are based on UK
unit costs for phototherapy and other treatment costs such as drug costs and physician visits
estimated from a UK RCT. (97, 104) For patients with uncontrolled moderate to severe
concomitant psoriasis, costs are based on a Dutch RCT (including short contact treatment,
UVB therapy and inpatient treatment) which has been adjusted to UK price levels. (103)

These costs are annualised and presented in Table 49.

Table 49 Annual costs for controlled and uncontrolled psoriasis
Description No psoriasis Mild to moderate Moderate to severe
Costs for uncontrolled psoriasis £0 £892 £2,552
Costs for controlled psoriasis £0 £72 £72

(PASI75 response)

Source: Harman et al (2002) (103), Poyner et al (1998) (104); annualised costs from Corbett et al. 2016 (97).
3.5.2 Health-state unit costs and resource use

Cost categories associated with each PASI response health state are presented in Table 50.

Table 50 List of health states and associated costs in the economic model

Health states | Item | Value | Reference

PsARC Treatment costs

response and | Ixekizumab £1,125 per dose MIMS, January 2017 (99)

non-response | Adalimumab £352.14 per dose MIMS, January 2017 (99)
Apremilast £9.82 per dose MIMS, January 2017 (99)
Certolizumab pegol £357.50 per dose MIMS, January 2017 (99)
Etanercept £164 per dose MIMS, January 2017 (99)
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Health states | Item Value Reference
(biosimilar)
Golimumab £762.97 per dose MIMS, January 2017 (99)

Infliximab (biosimilar)

£1,847.54 per dose

MIMS, January 2017 (99)

Secukinumab 150mg

£609.39 per dose

MIMS, January 2017 (99)

Secukinumab 300mg

£1,218.78 per dose

MIMS, January 2017 (99)

Ustekinumab

£2,147.00 per dose

MIMS, January 2017 (99)

BSC

£0

Captured in HCRU due to skin and joint

symptoms

Administration costs

Nurse training for SC | £43.00 per hour of PSSRU, Unit Costs of Health and Social

administration nurse time Care 2015, Nurse (GP practice), wage
cost per hour (100)
IV infusion £236.19 per NHS Reference Cost 2015-2016, Deliver

administration Simple Parenteral Chemotherapy at First

Attendance, code SB12Z (101)

Monitoring costs
Rheumatologist visit

£142.74 per visit NHS Reference Cost 2015-2016 (101)

costs

FBC £3.00 per test NHS Reference Cost 2015-2016 (101)
LFT £1.00 per test NHS Reference Cost 2015-2016 (101)
U&E £1.00 per test NHS Reference Cost 2015-2016 (101)
-ESR £3.00 NHS Reference Cost 2015-2016 (101)
- Chest X-Ray £30.00 NHS Reference Cost 2015-2016 (101)
- TB Heaf test £8.91 NHS Reference Cost 2015-2016 (101)
- ANA test £3.00 NHS Reference Cost 2015-2016 (101)
- ds DNA test £3.00 NHS Reference Cost 2015-2016 (101)

HCRU due to skin and joint symptoms

Joint HAQ-DI £565.64 per unit Kobelt et al (2002) (102)
symptoms change + £1,867.56
No psoriasis £0 Annualised cost from Corbett et al
(2016) (97)
Mild-to- PASI=75 £72.00 Annualised cost from Corbett et al
moderate (2016) (97)
psoriasis
PASI<75 £892 Annualised cost from Corbett et al
(2016) (97)
Moderate-to- PASI=75 £72.00 Annualised cost from Corbett et al
severe (2016) (97)
psoriasis
PASI<75 £2,552 Annualised cost from Corbett et al
(2016) (97)

BSC = best supportive care; FBC = full blood count; IV = intravenous; LFT = liver function test; NHS = National Health Service;
PASI = Psoriasis Area and Severity Index; SC = subcutaneous; U&E = urea and electrolytes test NHS: National Health Service;
PSSRU: Personal Social Services Research Unit; ESR: Erythrocyte sedimentation rate; TB: Tuberculosis; ANA: Antinuclear
antibody; ds: Double-stranded
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3.5.3 Adverse reaction unit costs and resource use

As noted in Section 3.4.4, the major impact of adverse events is expected to be on treatment
discontinuation rates. In line with previous NICE TAs and the 2016 York model, the current
analysis does not model the cost impact of adverse events.

3.5.4 Miscellaneous unit costs and resource use

No additional costs or resource use items were included in the model that have not already

been listed above.
3.6 Summary of base-case analysis inputs and assumptions

3.6.1 Summary of base-case analysis inputs

The inputs used in the base case analysis are presented in Table 51.

Table 51 Summary of variables applied in the economic model

Variable Value Measurement of Reference to section in
uncertainty and submission
distribution

Model settings

Discount rate (costs) 3.5% NA Section 3.2.2

Discount rate (benefits) 3.5% NA Section 3.2.2

Patient age 51 NA

Patient weight 87.02 SD 21.40

% male 51.8% NA

Baseline HAQ; bDMARD-naive

No psoriasis 1.17 NA Table 36

Mild-to-moderate psoriasis 1.17 NA

Moderate-to-severe psoriasis 1.19 NA

Baseline HAQ; bDMARD-experienced

No psoriasis 1.39 NA Table 36
Mild-to-moderate psoriasis 1.2 NA

Moderate-to-severe psoriasis 1.16 NA

Baseline PASI; bDMARD-naive

No psoriasis 0 NA Table 36
Mild-to-moderate psoriasis 3.9 NA

Moderate-to-severe psoriasis 204 NA

Baseline PASI; bDMARD-experienced

No psoriasis 0 NA Table 36
Mild-to-moderate psoriasis 3.7 NA
Moderate-to-severe psoriasis 23.4 NA

PsARC response

bDMARD-naive

Placebo Table 21

Adalimumab 40 mg Q2W
Apremilast 30 mg BID
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Variable

<
il
c
o

Measurement of
uncertainty and
distribution

Reference to section in
submission

Certolizumab pegol pooled doses

Etanercept 25 mg BIW/50 mg QIW

Golimumab 50 mg Q4W

Infliximab 5 mg/kg Q8W

Ixekizumab 80 mg Q2W

Ixekizumab 80 mg Q4W

Secukinumab 150 mg Q4W

Secukinumab 300 mg Q4W

bDMARD-experienced

Placebo

Ixekizumab 80 mg Q2W

Ixekizumab 80 mg Q4W

Ustekinumab 45 mg Q12W

Table 25

PASI 50

bDMARD-naive

Placebo

Adalimumab 40 mg Q2W

Apremilast 30 mg BID

Certolizumab pegol pooled doses

Etanercept 25 mg BIW/50 mg QIW

Golimumab 50 mg Q4wW

Infliximab 5 mg/kg Q8W

Ixekizumab 80 mg Q2W

Ixekizumab 80 mg Q4W

Secukinumab 150 mg Q4W

Secukinumab 300 mg Q4W

Table 22

PASI 75

bDMARD-naive

Placebo

Adalimumab 40 mg Q2W

Apremilast 30 mg BID

Certolizumab pegol pooled doses

Etanercept 25 mg BIW/50 mg QIW

Golimumab 50 mg Q4wW

Infliximab 5 mg/kg Q8W

Ixekizumab 80 mg Q2W

Ixekizumab 80 mg Q4W

Secukinumab 150 mg Q4W

Secukinumab 300 mg Q4W

Table 22

bDMARD-experienced

Placebo

Ixekizumab 80 mg Q2W

Ixekizumab 80 mg Q4W

Ustekinumab 45 mg Q12W

Table 26

Change from baseline HAQ-DI for
PsARC responders
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Variable Value Measurement of Reference to section in
uncertainty and submission
distribution

Placebo - - Table 23

Ixekizumab QAW | ||

Ixekizumab Q2W - -

Adalimumab B B

Apremilast - -

Etanercept - -

Golimumab - -

Infliximab | |

Secukinumab - -

Ustekinumab - -

Change from baseline HAQ-DI for

PsARC non-responders

Placebo Table 23

Ixekizumab QAW | | ]

Ixekizumab Q2W - -

Adalimumab - -

Apremilast - -

Etanercept - -

Golimumab - -

Infliximab | |

Secukinumab - -

Ustekinumab - -

Drug costs (per dose)

Ixekizumab £1,125 perdose | NA Table 45

Adalimumab £352.14 per NA

dose

Apremilast £9.82 per dose NA

Certolizumab pegol £357.50 per NA

dose

Etanercept (biosimilar) £164 per dose NA

Golimumab £762.97 per NA

dose

Infliximab (biosimilar) £1,847.54per NA

dose

Secukinumab 150mg £609.39 per NA

dose

Secukinumab 300mg £1,218.78 per NA

dose

Ustekinumab £2,147.00 per NA

dose

BSC £0 NA

Drug administration

Nurse training for SC administration £43.00 NA Table 46

IV infusion £236.19 NA

Oral administration £0 NA

Frequency of drug administration cost

SC administration (trial) 1 NA Table 46
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uncontrolled

Variable Value Measurement of Reference to section in
uncertainty and submission
distribution

SC administration (continued) 0 NA

IV administration (trial) 3 NA

IV administration (continued) 7 NA

Monitoring costs

Rheumatologist visit costs £142.74 per visit | NA Table 47

FBC £3.00 per test NA

LFT £1.00 per test NA

U&E £1.00 per test NA

- ESR £3.00 NA

- Chest X-Ray £30.00 NA

- TB Heaf test £8.91 NA

- ANA test £3.00 NA

- ds DNA test £3.00 NA

Monitoring frequency (trial period)

Rheumatologist visit 2 NA Table 48

FBC 2 NA

LFT 2 NA

U&E 2 NA

ESR 2 NA

Chest X-Ray 1 NA

TB Heaf test 1 NA

ANA test 1 NA

ds DNA test 1 NA

Monitoring frequency (continued

treatment period)

Rheumatologist visit (SC, IV) 0 NA Table 48

Rheumatologist visit (oral) 1 NA

FBC (SC, IV) 2 NA

FBC (oral) 0 NA

LFT (SC, IV) 2 NA

LFT (oral) 0 NA

U&E(SC, IV) 2 NA

U&E(oral) 0 NA

ESR (SC, IV) 2 NA

ESR (oral) 0 NA

Chest X-Ray 0 NA

TB Heaf test 0 NA

ANA test 0 NA

ds DNA test 0 NA

Disease management costs (HAQ)

HAQ intercept £1,867.56 £657.28 Equation 3

HAQ coefficient £565.64 £364.98

Disease management (PASI)

Without psoriasis £0 NA Table 49

Mild-to-moderate psoriasis; £892 NA

uncontrolled

Mild-to-moderate psoriasis; controlled £72 NA

Moderate-to-severe psoriasis; £2,552 NA
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Variable Value Measurement of Reference to section in
uncertainty and submission
distribution

Moderate-to-severe psoriasis; £72 NA

controlled

Utility

bDMARD-naive

Intercept . . Equation 2

HAQ coefficient

PASI coefficient - -

bDMARD-experienced

Intercept - - Equation 2

HAQ coefficient - -

PASI coefficient - -

3.6.2 Assumptions

Maintaining response in continued treatment period

Responder patients are assumed to maintain the improvement in joint and/or skin outcomes
achieved by the end of the trial period throughout the continued treatment period until

discontinuation from treatment.

Discontinuation in the continued treatment period

A constant annual discontinuation rate of 16.5% is applied on a cyclical basis to all patients

on active treatment in the continued treatment period to capture discontinuation due to any

cause, such as loss of efficacy or adverse events. This was derived from a meta-analysis of
registry data from multiple countries and has been used in previous NICE TAs for biologic

treatments and apremilast in PsA. (96)

Disease progression in joint and/or skin symptoms in BSC

When patients discontinue from all active treatments within a sequence, they proceed to the
BSC treatment state where they experience disease progression in joint symptoms
measured by the HAQ-DI, which then deteriorates at the underlying rate of natural history
progression. In the base case, when patients enter the BSC state, HAQ-DI returns to
baseline, i.e. the rebound is equal to the initial improvement in HAQ-DI, and then
deteriorates. This assumption is tested in two scenario analyses: (1) the rebound in HAQ-DI
is less than the initial improvement and (2) HAQ-DI rebounds to the natural history level had
the patient not experienced any initial improvement. Rebound to initial gain, rebound less

than initial gain and rebound to natural history progression are depicted in Figure 11.
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Figure 13 HAQ-DI progression scenarios in BSC
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As psoriasis is associated with an unpredictable natural history, no underlying disease
progression has been assumed in the model. Instead, patients return to their baseline PASI

score.

Health state costs associated with HAQ-DI

The Kobelt et al. (2002) algorithm used in the base case of the current analysis relates to a
cohort of people with RA. The Poole et al (2010) study is an alternative source that utilises
data from a sample of PsA patients from the BSRBR to develop a multivariate model
estimating disease severity from parameters routinely available in primary care data. (124)
The relationship between disease severity and costs, based on HAQ-DI, was estimated
using a generalised linear model (GLM) that also included age and an interaction term
between age and HAQ-DI, which is presented in Equation 4. Since the cost estimated in the
Poole equation includes prescription costs (accounting for 38% of the costs), HAQ-DI costs

are assumed to account for 62% of the total costs to avoid double counting.

Equation 4 — Poole et al (2010) algorithm for costs associated with HAQ-DI

Annual costs = exp(3.537 + 2.048 x HAQ + 0.026 x Age — 0.012 x HAQ x Age)

However, a number of limitations have meant that Kobelt et al (2002) has been preferred in
the base case of previous appraisals. The Poole algorithm has predicted markedly higher

costs for PsA patients with equivalent HAQ-DI scores compared to values predicted for RA
patients. While this could be suggestive of a greater economic burden associated with PsA
relative to RA, this discrepancy could also be explained by differences in methodology or a

consequence of using a separate regression model from the BSRBR to predict HAQ-DI in
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the THIN data set. Another limitation is that the predicted HAQ-DI in the Poole et al. (2010)
equation does not cover the full range of the HAQ-DI score. Using the GLM model to predict
costs for the full range could therefore result in substantial errors in predicting values for
more severe disease. Furthermore, despite relating to a PsA cohort, PASI data were not
available from the registries informing the equation, therefore the Poole et al (2010)
algorithm does not offer an advantage over the Kobelt et al (2002) algorithm in capturing the
direct cost impact of skin symptoms. For these reasons, the Poole et al. (2010) algorithm is

used only in a sensitivity analysis.
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3.7 Base-case results

3.7.1 Base-case incremental cost-effectiveness analysis results

Deterministic base case results using the list price of ixekizumab are presented for the
biologic-naive subpopulation for all psoriasis severity subgroups in Table 52 and for the

biologic-experienced subpopulation for all psoriasis severity subgroups in Table 53.

A comparison of clinical outcomes from the trial and model, and disaggregated cost and

QALYs results are presented in Appendix J.

In the bDMARD-naive subgroups, the etanercept sequence is the only treatment option that
would be considered cost-effective versus the referent (BSC) in a fully incremental analysis
according to an ICER threshold of £30,000/QALY. The infliximab sequence also lies on the
CE frontier and is associated with an ICER beyond the threshold. All other sequences are
dominated or extendedly dominated. When the list price of ixekizumab is used, the
ixekizumab sequences are dominated in the fully incremental analyses in all bDMARD-naive

subgroups.

In the bDMARD-experienced subgroup with no psoriasis and mild-to-moderate psoriasis,
ustekinumab is the only treatment to lie on the frontier, albeit with an ICER greater than
£30,000/QALY versus the referent (BSC) in the no psoriasis subgroup. Both the ixekizumab
sequence and ustekinumab sequence lie on the frontier in the moderate-to-severe subgroup
but only the ustekinumab sequence is associated with an ICER lower than £30,000/QALY

versus BSC.

The QALY difference between the b/tsDMARDs with the most and least QALYs in each
subgroup is less than one QALY over a lifetime time horizon. In contrast, the range in costs
between the least and most expensive treatments, owing to the confidential price discounts
for apremilast and secukinumab, is likely to be wider than predicted by the model. As a
confidential price discount PAS is in place for ixekizumab, the results based on the list price
overestimate the cost of ixekizumab to the NHS, therefore the results based on the PAS

price of ixekizumab are presented in Table 54 and Table 55. While these results may not

reflect the true cost to the NHS of apremilast and secukinumab, they are more
representative of the cost-effectiveness of the ixekizumab sequences relative to the other

bDMARDs that have been recommended by NICE without a confidential price discount.

When the PAS price of ixekizumab is used, ixekizumab is associated with the second lowest

cost of the active treatments in the bDMARD-naive subgroup with no psoriasis and mild-to-
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moderate psoriasis and is associated with a lower cost than ustekinumab in the bDMARD-
experienced subgroups. The ixekizumab Q4W sequence is associated with an ICER of less
than £30,000/QALY versus BSC in the no psoriasis and mild-to-moderate psoriasis
subgroups in both the bDMARD-naive and bDMARD-experienced populations and the
ixekizumab Q2W sequence has an ICER of less than £20,000/QALY versus BSC in the
moderate-to-severe psoriasis subgroups. In the bDMARD-experienced subgroup,

ixekizumab Q2W dominates ustekinumab.
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Table 52

Base case results for bDMARD-naive subpopulation; list price

15t line 2 line 3 line Total Total Incremental Incremental ICER/QALY (£) fully | ICER/QALY (£):
costs (£) QALYs costs (£) QALYs incremental IXE sequence
Vs comparator
No psoriasis
BSC £54,046 8.09 Referent Referent Referent £38,750
Apremilast Ustekinumab BSC £93,347 9.49 £39,301 1.39 Extendedly £109,534
dominated
Certolizumab pegol Ustekinumab BSC £99,866 9.67 £45,819 1.57 Extendedly £636,928
dominated
Secukinumab 150 mg Ustekinumab BSC £100,241 9.78 £46,195 1.68 Extendedly IXE sequence
dominated dominated
Adalimumab Ustekinumab BSC £101,322 9.71 £47 276 1.61 Dominated IXE sequence
dominated
Biosimilar etanercept Ustekinumab BSC £103,692 10.02 £49,646 1.92 £25,810 IXE sequence
dominated
Golimumab Ustekinumab BSC £108,195 9.90 £54,149 1.80 Dominated IXE sequence
dominated
Ixekizumab Q4W Ustekinumab BSC £116,010 9.69 £61,963 1.60 Dominated Referent
Infliximab Ustekinumab BSC £127,297 10.12 £73,251 2.02 £236,122 £26,593
Mild-to-moderate psoriasis
BSC £70,006 7.74 Referent Referent Referent £35,316
Apremilast Ustekinumab BSC £105,446 9.16 £35,440 1.41 Extendedly £99,733
dominated
Certolizumab pegol Ustekinumab BSC £111,375 9.34 £41,369 1.60 Extendedly £431,727
dominated
Secukinumab 150 mg Ustekinumab BSC £111,743 9.47 £41,738 1.72 Extendedly IXE sequence
dominated dominated
Adalimumab Ustekinumab BSC £112,849 9.39 £42,843 1.64 Dominated IXE sequence
dominated
Etanercept 50 mg QW Ustekinumab BSC £114,657 9.69 £44.651 1.95 £22,947 IXE sequence
dominated
Golimumab Ustekinumab BSC £118,987 9.59 £48,981 1.85 Dominated IXE sequence
dominated
Ixekizumab Q4W Ustekinumab BSC £127,777 9.38 £57,771 1.64 Dominated Referent
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15t line 2" line 31 line Total Total Incremental Incremental ICER/QALY (£) fully | ICER/QALY (£):
costs (£) QALYs costs (£) QALYs incremental IXE sequence
vs comparator
Infliximab Ustekinumab BSC £138,072 9.82 £68,066 2.08 £175,864 £23,230
Moderate-to-severe psoriasis
BSC £99,884 6.21 Referent Referent Referent £29,170
Apremilast Ustekinumab BSC £127,576 7.70 £27,692 1.49 Extendedly £67,096
dominated
Certolizumab pegol Ustekinumab BSC £132,373 7.90 £32,489 1.69 Extendedly £109,062
dominated
Adalimumab Ustekinumab BSC £133,882 7.97 £33,998 1.77 Extendedly £155,110
dominated
Etanercept 50 mg QW Ustekinumab BSC £134,567 8.24 £34,683 2.03 £17,055 IXE sequence
dominated
Golimumab Ustekinumab BSC £138,550 8.23 £38,666 2.02 Dominated IXE sequence
dominated
Ixekizumab Q2W Ustekinumab BSC £155,459 8.11 £55,575 1.91 Dominated Referent
Secukinumab 300 mg Ustekinumab BSC £155,532 7.97 £55,648 1.77 Dominated SEC sequence
dominated
Infliximab Ustekinumab BSC £157,603 8.51 £57,719 2.31 £84,228 £5,335
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Table 53

Base case results for bDMARD-experienced subpopulation; list price

Technologies Total costs Total QALYs Incremental Incremental ICER/QALY (£) fully | ICER/QALY (£): IXE
(£) costs (£) QALYs incremental sequence vs comparator
No psoriasis
BSC £55,942 7.38 Referent Referent Referent £45,092
Ustekinumab £82,143 8.24 £26,201 0.86 £30,311 IXE sequence dominated
Ixekizumab Q4W £93,369 8.21 £37,427 0.83 Dominated Referent
Mild-to-moderate psoriasis
BSC £70,271 7.06 Referent Referent Referent £40,344
Ustekinumab £94,133 7.97 £23,862 0.91 £26,231 IXE sequence dominated
Ixekizumab Q4W £105,562 7.93 £35,291 0.87 Dominated Referent
Moderate-to-severe psoriasis
BSC £99,618 2.26 Referent Referent Referent £36,197
Ustekinumab £118,915 3.21 £19,297 0.95 £20,307 £557,092
Ixekizumab Q2W £135,063 3.24 £35,446 0.98 £557,092 Referent
Table 54 Base case results for bDMARD-naive subpopulation; PAS price
Treatment sequence 2" line 3 line Total Total Incremental | Incremental | ICER/QALY (£) | ICER/QALY (£):
costs (£) QALYs costs (£) QALYs fully IXE sequence vs
incremental comparator
No psoriasis
BSC £54,046 | 8.09 Referent Referent Referent |
Apremilast Ustekinumab BSC £93,347 9.49 £39,301 1.39 Extendedly -
dominated
Ixekizumab Q4W Ustekinumab BSC [ 9.69 [ 1.60 Referent
Certolizumab pegol Ustekinumab BSC £99,866 9.67 £45,819 1.57 Dominated Dominated
Secukinumab 150 mg Ustekinumab BSC £100,241 9.78 £46,195 1.68 Extendedly -
dominated
Adalimumab Ustekinumab BSC £101,322 9.71 £47,276 1.61 Dominated
Biosimilar etanercept Ustekinumab BSC £103,692 10.02 £49,646 1.92 £25,810
Golimumab Ustekinumab BSC £108,195 9.90 £54,149 1.80 Dominated
Biosimilar infliximab Ustekinumab BSC £127,297 10.12 £73,251 2.02 £236,122 -
Mild-to-moderate psoriasis
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Treatment sequence 2" line 3 line Total Total Incremental | Incremental | ICER/QALY (£) | ICER/QALY (£):
costs (£) QALYs costs (£) QALYs fully IXE sequence vs

incremental comparator

BSC £70,006 7.74 Referent Referent Referent

Apremilast Ustekinumab BSC £105,446 9.16 £35,440 1.41 Extendedly
dominated

Ixekizumab QAW Ustekinumab BSC | 9.38 | 1.64 Referent

Certolizumab pegol Ustekinumab BSC £111,375 9.34 £41,369 1.60 Dominated -

Secukinumab 150 mg Ustekinumab BSC £111,743 9.47 £41,738 1.72 Extendedly -
dominated

Adalimumab Ustekinumab BSC £112,849 9.39 £42 843 1.64 Dominated -

Biosimilar etanercept Ustekinumab BSC £114,657 9.69 £44,651 1.95 £22,948 .

Golimumab Ustekinumab BSC £118,987 9.59 £48,981 1.85 Dominated

Biosimilar infliximab Ustekinumab BSC £138,072 9.82 £68,066 2.08 £175,823 -

Moderate-to-severe psoriasis

BSC £99,884 6.21 Referent Referent Referent -

Apremilast Ustekinumab BSC £127,576 7.70 £27,692 1.49 Extendedly -
dominated

Certolizumab pegol Ustekinumab BSC £132,373 7.90 £32,489 1.69 Extendedly -
dominated

Adalimumab Ustekinumab BSC £133,882 7.97 £33,998 1.77 Extendedly -
dominated

Ixekizumab Q2W Ustekinumab BSC | 8.11 | 1.91 Referent

Biosimilar etanercept Ustekinumab BSC £134,567 8.24 £34,683 2.03 £17,055

Golimumab Ustekinumab BSC £138,550 8.23 £38,666 2.02 Dominated

Secukinumab 300 mg Ustekinumab BSC £155,532 7.97 £55,648 1.77 Dominated

Biosimilar infliximab Ustekinumab BSC £157,603 8.51 £57,719 2.31 £84,228
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Table 55 Base case results for bDMARD-experienced subpopulation; PAS price
Technologies Total costs Total QALYs Incremental Incremental ICER/QALY (£) fully ICER/QALY (£): IXE
(£) costs (£) QALYs incremental sequence Vs
comparator
No psoriasis
BSC £55,942 7.38 Referent Referent Referent -
Ixekizumab Q4W | 8.21 0.83 | Referent
Ustekinumab £82,143 8.24 £26,201 0.86 £188,339
Mild-to-moderate psoriasis
BSC £70,271 7.06 Referent Referent Referent -
Ixekizumab Q4W | 7.93 £17,808 0.87 | Referent
Ustekinumab £94,133 7.97 £23,862 0.91 £173,289 -
Moderate-to-severe psoriasis
BSC £99,618 2.26 Referent Referent Referent | ]
Ixekizumab Q2W 3.24 0.98 Referent
Ustekinumab £118,915 3.21 £19,207 0.95 Dominated | ]
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3.8 Sensitivity analyses

3.8.1 Probabilistic sensitivity analysis

A probabilistic sensitivity analysis was undertaken with 2,000 model simulations. A full list of
all parameters included in the probabilistic sensitivity analyses is presented in Table 56
below. Mean values and their standard error are also presented, and standard errors are
calculated from confidence intervals, where available, and two times the standard normal
deviate of 1.96, according to Equation 5, as described in the Cochrane Handbook. (125) In
the absence of data on the variability around the sampling distribution of mean values, the

standard error is assumed to be equal to the mean value divided by 4.

Equation 5 — Calculation of standard error from confidence interval

_ (upper limit — lower limit)
€= 3.92

The utility regression intercept is assumed to be beta distributed, since this is a utility
bounded at the upper limit by one, and the expected value is close to one with a small
variance. The other utility regression coefficients are assumed to be normally distributed as
many variables are reasonably described by this type of distribution. The normal distribution
is bell-shaped as it is symmetrical around the mean; the size of the bell depends on the

standard deviation, e.g. it is small and narrow for small standard deviations.

Annual discontinuation rate and adverse event rates are assumed to be beta distributed as
values range between 0 and 1. Based off the mean (x) and standard error (SE), each a and

B is calculated based on the following set of equations (Equation 6):

Equation 6 — Calculation of alpha and beta for beta distributed parameters

a=f*($)—l

f*(l—f))_l

se?

ﬁ=(1—f)*<

A gamma distribution is assumed for all other parameters that can range between zero and
infinity. Calculation of each a and 3 are based on Equation 7:
Equation 7 Calculation of alpha and beta for gamma distributed parameters
X
=)
S
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Probabilistic sensitivity analysis inputs are listed in Table 56. Probabilistic results are
presented in Table 57 for each subgroup using the list price of ixekizumab. As per the
deterministic results, the etanercept and infliximab sequences are the only treatments in the
bDMARD-naive subgroups that lie on the CE frontier with all other treatments dominated or
extendedly dominated with a similar magnitude of ICERs. The ICERs for ustekinumab in the
bDMARD-experienced population are also similar to the deterministic results. CE planes and
CEACs are depicted in Figure 14 to Figure 25.

Table 56 Probabilistic sensitivity analysis inputs
Category Parameter Mean SE (95% Distributio | Comment
LCI, 95% n
LCI)
Utility Intercept - - Beta NA
(bDMARD- HAQ [ ] [ Normal NA
naive) PASI H H Normal NA
Utility Intercept - - Beta NA
(BDMARD- ' hyaq ] ] Normal NA
experienced) oS || | Normal NA
HAQ Annual HAQ 0.072 0.007 Gamma NA
progression progression
Drop out rate Annual discontinuation 0.165 0.041 Beta NA
rate
Mean weight Mean weight 87.02 0.766 Normal Calculated from mean
and SD reported in
Nash et al (2017) (69)
and Mease et al
(2017) (70)
Monitoring Cost of full blood count | 3.00 0.8 Gamma Assumption
costs (£) SE=mean/4
Cost of liver function 1 0.3 Gamma Assumption
test (£) SE=mean/4
Cost of ESR (£) 3 0.8 Gamma Assumption
SE=mean/4
Cost of urea and 1 0.3 Gamma Assumption
electrolytes test (£) SE=mean/4
Cost of X-Ray (£) 30 7.5 Gamma Assumption
SE=mean/4
Cost of TB Heaf test (£) | 8.91 2.2 Gamma Assumption
SE=mean/4
Cost of ANA (£) 3 0.8 Gamma Assumption
SE=mean/4
Cost of dsDNA (£) 3 0.8 Gamma Assumption
SE=mean/4
Monitoring Monitoring: Number of 2.00 0.500 Gamma Assumption
frequency in FBC - trial period SE=mean/4
trial period for Monitoring: Number of 2.00 0.500 Gamma Assumption
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Category Parameter Mean SE (95% Distributio | Comment
LCI, 95% n
LCI)
SC- LFT - trial period SE=mean/4
administered Monitoring: Number of 2.00 0.500 Gamma Assumption
bDMARDs ESR - trial period SE=mean/4
Monitoring: Number of 2.00 0.500 Gamma Assumption
U&E - trial period SE=mean/4
Monitoring: Number of 1.00 0.250 Gamma Assumption
X-Ray - trial period SE=mean/4
Monitoring: Number of 1.00 0.250 Gamma Assumption
TB Heaf test - trial SE=mean/4
period
Monitoring: Number of 1.00 0.250 Gamma Assumption
ANA - trial period SE=mean/4
Monitoring: Number of 1.00 0.250 Gamma Assumption
dsDNA- trial period SE=mean/4
Monitoring Monitoring: Number of 2.00 0.500 Gamma Assumption
frequency in FBC - continuous SE=mean/4
continued treatment
treatment Monitoring: Number of 2.00 0.500 Gamma Assumption
period for SC- | LFT - continuous SE=mean/4
administered treatment
bDMARDs Monitoring: Number of | 2.00 0.500 Gamma Assumption
ESR - continuous SE=mean/4
treatment
Monitoring: Number of 2.00 0.500 Gamma Assumption
U&E - continuous SE=mean/4
treatment
Monitoring: Number of 1.00 0.250 Gamma Assumption
X-Ray - continuous SE=mean/4
treatment
Monitoring: Number of 1.00 0.250 Gamma Assumption
TB Heaf test - SE=mean/4
continuous treatment
Monitoring: Number of 1.00 0.250 Gamma Assumption
ANA - continuous SE=mean/4
treatment
Monitoring: Number of 1.00 0.250 Gamma Assumption
dsDNA - continuous SE=mean/4
treatment
Monitoring Monitoring: Number of 2.00 0.500 Gamma Assumption
frequency in FBC - trial period SE=mean/4
trial period for Monitoring: Number of 2.00 0.500 Gamma Assumption
apremilast LFT - trial period SE=mean/4
Monitoring: Number of 2.00 0.500 Gamma Assumption
ESR - trial period SE=mean/4
Monitoring: Number of 2.00 0.500 Gamma Assumption
U&E - trial period SE=mean/4
Monitoring: Number of 1.00 0.250 Gamma Assumption
X-Ray - trial period SE=mean/4
Monitoring: Number of 1.00 0.250 Gamma Assumption
TB Heaf test - trial SE=mean/4
period
Monitoring: Number of 1.00 0.250 Gamma Assumption
ANA - trial period SE=mean/4
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Category Parameter Mean SE (95% Distributio | Comment
LCI, 95% n
LCI)
Monitoring: Number of 1.00 0.250 Gamma Assumption
dsDNA- trial period SE=mean/4
Monitoring Monitoring: Number of 0.00 0.000 Gamma Assumption
frequency in FBC - continuous SE=mean/4
continued treatment
treatment Monitoring: Number of 0.00 0.000 Gamma Assumption
period for LFT - continuous SE=mean/4
apremilast treatment
Monitoring: Number of 0.00 0.000 Gamma Assumption
ESR - continuous SE=mean/4
treatment
Monitoring: Number of 0.00 0.000 Gamma Assumption
U&E - continuous SE=mean/4
treatment
Monitoring: Number of 0.00 0.000 Gamma Assumption
X-Ray - continuous SE=mean/4
treatment
Monitoring: Number of 0.00 0.000 Gamma Assumption
TB Heaf test - SE=mean/4
continuous treatment
Monitoring: Number of 0.00 0.000 Gamma Assumption
ANA - continuous SE=mean/4
treatment
Monitoring: Number of 0.00 0.000 Gamma Assumption
dsDNA - continuous SE=mean/4
treatment
Monitoring Monitoring: Number of 2.00 0.500 Gamma Assumption
frequency in FBC - trial period SE=mean/4
trial period for | Monitoring: Number of 2.00 0.500 Gamma Assumption
infliximab LFT - trial period SE=mean/4
Monitoring: Number of 2.00 0.500 Gamma Assumption
ESR - trial period SE=mean/4
Monitoring: Number of 2.00 0.500 Gamma Assumption
U&E - trial period SE=mean/4
Monitoring: Number of 1.00 0.250 Gamma Assumption
X-Ray - trial period SE=mean/4
Monitoring: Number of 1.00 0.250 Gamma Assumption
TB Heaf test - trial SE=mean/4
period
Monitoring: Number of 1.00 0.250 Gamma Assumption
ANA - trial period SE=mean/4
Monitoring: Number of 1.00 0.250 Gamma Assumption
dsDNA- trial period SE=mean/4
Monitoring Monitoring: Number of 2.00 0.500 Gamma Assumption
frequency in FBC - continuous SE=mean/4
continued treatment
treatment Monitoring: Number of 2.00 0.500 Gamma Assumption
period for LFT - continuous SE=mean/4
infliximab treatment
Monitoring: Number of 2.00 0.500 Gamma Assumption
ESR - continuous SE=mean/4
treatment
Monitoring: Number of 2.00 0.500 Gamma Assumption
U&E - continuous SE=mean/4
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Category Parameter Mean SE (95% Distributio | Comment
LCI, 95% n
LCI)
treatment
Monitoring: Number of 0.00 0.000 Gamma Assumption
X-Ray - continuous SE=mean/4
treatment
Monitoring: Number of 0.00 0.000 Gamma Assumption
TB Heaf test - SE=mean/4
continuous treatment
Monitoring: Number of 0.00 0.000 Gamma Assumption
ANA - continuous SE=mean/4
treatment
Monitoring: Number of 0.00 0.000 Gamma Assumption
dsDNA - continuous SE=mean/4
treatment
Physician SC administration, trial 2.00 0.500 Gamma Assumption
Visits period SE=mean/4
SC administration, 0.00 0.000 Gamma Assumption
continued treatment SE=mean/4
(annual)
IV administration, trial 2.00 0.500 Gamma Assumption
period SE=mean/4
IV administration, 0.00 0.000 Gamma Assumption
continued treatment SE=mean/4
(annual)
Oral administration, trial | 2.00 0.500 Gamma Assumption
period SE=mean/4
Oral administration, 1.00 0.250 Gamma Assumption
continued treatment SE=mean/4
period
Admin costs Cost of nurse training 43.00 10.8 Gamma Assumption
for SC injection (£) SE=mean/4
Cost of IV infusion (£) 236.19 59.0 Gamma Assumption
SE=mean/4
Physician visit | Cost of Office visit (MD) | 142.74 35.7 Gamma Assumption
(£) SE=mean/4
Health state Kobelt HAQ regression | 565.64 365.0 Normal Kobelt
costs constant
Kobelt HAQ regression 1867.56 657.3 Normal Kobelt
intercept
Corbett PASI cost 0.00 0.0 Gamma Assumption
uncontrolled psoriasis SE=mean/4
Corbett PASI cost 0.00 0.0 Gamma Assumption
controlled psoriasis SE=mean/4
Kobelt cost adjustment 0.85 0.2 Beta Assumption
factor SE=mean/4
BSC efficacy PsARC NA CODA NA
(bDMARD- PsARC and PASI75 NA CODA NA
naive) PsARC and PASI90 NA CODA NA
PsARC and PASI100 NA CODA NA
PASI50 response NA CODA NA
PASI75 response NA CODA NA
PASI90 response NA CODA NA
PASI100 response NA CODA NA
BSC efficacy PsARC NA CODA NA
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Category Parameter Mean SE (95% Distributio | Comment
LCl, 95% n
LCl)
(bDMARD- PsARC and PASI75 . NA CODA NA
experienced) PsARC and PASI90 NA CODA NA
PsARC and PASI100 | R NA CODA NA
PASI50 response | NA CODA NA
PASI75 response | NA CODA NA
PASI90 response | NA CODA NA
PASI100 response | NA CODA NA
BSC HAQ-DI | HAQ reduction B NA CODA NA
reduction from | responders
baseline HAQ reduction non- || NA CODA NA
responders
Ixekizumab PsARC NA CODA NA
Q2W efficacy | PsARC and PASI75 NA CODA NA
(bDMARD- PsARC and PASI90 NA CODA NA
naive) PsARC and PASI100 NA CODA NA
PASI50 response NA CODA NA
PASI75 response | NA CODA NA
PASI90 response | NA CODA NA
PASI100 response | NA CODA NA
Ixekizumab PSARC | NA CODA NA
Q2W efficacy | PSARC and PASI75 | NA CODA NA
(bDMARD- PsARC and PASI90 NA CODA NA
experienced) | PsARC and PASI100 NA CODA NA
PASI75 response NA CODA NA
PASI90 response NA CODA NA
PASI100 response NA CODA NA
Ixekizumab HAQ reduction NA CODA NA
Q2w HAQ-DI responders
reduction from | HAQ reduction non- - NA CODA NA
baseline responders
Ixekizumab PsARC NA CODA NA
Q4W efficacy | PsARC and PASI75 NA CODA NA
(bDMARD- PsARC and PASI90 NA CODA NA
naive) PsARC and PASI100 NA CODA NA
PASI50 response NA CODA NA
PASI75 response NA CODA NA
PASI90 response NA CODA NA
PASI100 response NA CODA NA
Ixekizumab PsARC NA CODA NA
Q4W efficacy | PsARC and PASI75 NA CODA NA
(bDMARD- PsARC and PASI90 NA CODA NA
experienced) | PsARC and PASI100 NA CODA NA
PASI75 response NA CODA NA
PASI90 response NA CODA NA
PASI100 response NA CODA NA
Ixekizumab HAQ reduction NA CODA NA
Q4W HAQ-DI responders
reduction from | HAQ reduction non- - NA CODA NA
baseline responders
Adalimumab PsARC NA CODA NA
efficacy PsARC and PASI75 NA CODA NA
(bDMARD- PsARC and PASI90 NA CODA NA
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Category Parameter Mean SE (95% Distributio | Comment
LCl, 95% n
LCI)
naive) PsARC and PASI100 . NA CODA NA
PASI50 response NA CODA NA
PASI75 response | NA CODA NA
PASI90 response | NA CODA NA
PASI100 response | NA CODA NA
Adalimumab | HAQ reduction | NA CODA NA
HAQ-DI responders
reduction from | HAQ reduction non- - NA CODA NA
baseline responders
Apremilast PsARC NA CODA NA
efficacy PsARC and PASI75 NA CODA NA
(bDMARD- PsARC and PASI90 NA CODA NA
naive) PsARC and PASI100 NA CODA NA
PASI50 response NA CODA NA
PASI75 response NA CODA NA
PASI90 response NA CODA NA
PASI100 response | NA CODA NA
Adalimumab | HAQ reduction | NA CODA NA
HAQ-DI responders
reduction from | HAQ reduction non- - NA CODA NA
baseline responders
Etanercept 50 | PSARC | ] NA CODA NA
mg QW PSARC and PASI75 | NA CODA NA
efficacy PsARC and PASI90 NA CODA NA
(bDMARD- PsARC and PASI100 NA CODA NA
naive) PASI50 response NA CODA NA
PASI75 response NA CODA NA
PASI90 response NA CODA NA
PASI100 response NA CODA NA
Etanercept HAQ reduction - NA CODA NA
HAQ-DI responders
reduction from | HAQ reduction non- - NA CODA NA
baseline responders
Infliximab PsARC NA CODA NA
efficacy PsARC and PASI75 NA CODA NA
(bDMARD- PsARC and PASI90 NA CODA NA
naive) PsARC and PASI100 NA CODA NA
PASI50 response NA CODA NA
PASI75 response NA CODA NA
PASI90 response NA CODA NA
PASI100 response NA CODA NA
Infliximab HAQ reduction NA CODA NA
HAQ-DI responders
reduction from | HAQ reduction non- - NA CODA NA
baseline responders
Ustekinumab PsARC NA CODA NA
efficacy PsARC and PASI75 NA CODA NA
(bDMARD- PsARC and PASI90 NA CODA NA
experienced) | PsARC and PASI100 NA CODA NA
PASI75 response NA CODA NA
PASI90 response NA CODA NA
PASI100 response NA CODA NA
Ustekinumab HAQ reduction NA CODA NA
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Category Parameter Mean SE (95% Distributio | Comment
LCl, 95% n
LCI)
HAQ-DI responders
reduction from | HAQ reduction non- - NA CODA NA
baseline responders
Secukinumab | PSARC | ] NA CODA NA
150 mg PSARC and PASI75 | NA CODA NA
efficacy PSARC and PASI90 | NA CODA NA
(bDMARD- PsARC and PASI100 | I NA CODA NA
naive) PASI50 response | NA CODA NA
PASI75 response NA CODA NA
PASI90 response NA CODA NA
PASI100 response NA CODA NA
Secukinumab PsARC NA CODA NA
300 mg PsARC and PASI75 NA CODA NA
efficacy PsARC and PASI90 NA CODA NA
(bDMARD- PsARC and PASI100 NA CODA NA
naive) PASI50 response | NA CODA NA
PASI75 response | NA CODA NA
PASI90 response | NA CODA NA
PASI100 response | NA CODA NA
Secukinumab HAQ reduction - NA CODA NA
150mg and responders
300mg HAQ- | HAQ reduction non- [ ] NA CODA NA
DI reduction responders
from baseline
Golimumab PsARC NA CODA NA
efficacy PsARC and PASI75 NA CODA NA
(bDMARD- PsARC and PASI90 NA CODA NA
naive) PsARC and PASI100 NA CODA NA
PASI50 response NA CODA NA
PASI75 response NA CODA NA
PASI90 response NA CODA NA
PASI100 response NA CODA NA
Golimumab HAQ reduction NA CODA NA
HAQ-DI responders
reduction from | HAQ reduction non- - NA CODA NA
baseline responders
Certolizumab PsARC NA CODA NA
pegol efficacy | PsARC and PASI75 NA CODA NA
(bDMARD- PsARC and PASI90 NA CODA NA
naive) PsARC and PASI100 NA CODA NA
PASI50 response NA CODA NA
PASI75 response NA CODA NA
PASI90 response NA CODA NA
PASI100 response NA CODA NA
Certolizumab | HAQ reduction ] NA CODA NA
pegol HAQ-DI | responders
reduction from | HAQ reduction non- - NA CODA NA
baseline responders

ADA = adalimumab; BSC = best supportive care;Cl = confidence interval; CODA = Convergence Diagnostic and Output
Analysis; Crl = credible interval; ETN = etanercept; FBC = full blood count; INF = infliximab; IXE = ixekizumab; IV =
intravenous; LFT = liver function test; N/A = not applicable; NMSC = non-melanoma skin cancer; NR = not reported; PASI =
Psoriasis Area and Severity Index; QW = once weekly; Q2W = every 2 weeks; SC = subcutaneous; SE = standard error; SEC =
secukinumab; UST = ustekinumab
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Table 57 Probabilistic sensitivity analyses

Treatment sequence Total costs (£) | Total ICER versus ICER
QALYs baseline (£/QALY) incremental
(E/QALY) vs BSC

bDMARD-naive; no psoriasis

BSC £54,046 8.09 Referent Referent

APR-UST-BSC £93,347 9.49 Extendedly £28,231
dominated

CZP-UST-BSC £99,866 9.67 Extendedly £29,116
dominated

SEC150-UST-BSC £100,241 9.78 Extendedly £27,470
dominated

ADA-UST-BSC £101,322 9.71 Dominated £29,328

ETN-UST-BSC £103,692 10.02 £25,810 £25,810

GOL-UST-BSC £108,195 9.90 Dominated £30,042

IXEQ4W-UST-BSC £116,010 9.69 Dominated £38,750

INF-UST-BSC £127,297 10.12 £236,122 £36,200

bDMARD-naive; mild-to-
moderate psoriasis

BSC £70,006 7.74 Referent Referent

APR-UST-BSC £105,446 9.16 Extendedly £25,102
dominated

CZP-UST-BSC £111,375 9.34 Extendedly £25,892
dominated

SEC150-UST-BSC £111,743 9.47 Extendedly £24,241
dominated

ADA-UST-BSC £112,849 9.39 Dominated £26,083

ETN-UST-BSC £114,657 9.69 £22,948 £22,948

GOL-UST-BSC £118,987 9.59 Dominated £26,531

IXEQ4W-UST-BSC £127,777 9.38 Dominated £35,317

INF-UST-BSC £138,072 9.82 £175,823 £32,741

bDMARD-naive; moderate-to-
severe psoriasis

BSC £99,884 6.21 Referent Referent

APR-UST-BSC £127,576 7.70 Extendedly £18,589
dominated

CZP-UST-BSC £132,373 7.90 Extendedly £19,184
dominated

ADA-UST-BSC £133,882 7.97 Extendedly £19,250
dominated

ETN-UST-BSC £134,567 8.24 £17,055 £17,055

GOL-UST-BSC £138,550 8.23 Dominated £19,098

IXEQ2W-UST-BSC £155,459 8.1 Dominated £29,170

SEC300-UST-BSC £155,532 7.97 Dominated £31,486

INF-UST-BSC £157,603 8.51 £84,228 £25,018

bDMARD-experienced; no

psoriasis

BSC £55,942 7.38 Referent Referent

Ustekinumab £82,143 8.24 £30,311 £30,311

Ixekizumab Q4W £93,369 8.21 Dominated £45,028
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Treatment sequence Total costs (£) | Total ICER versus ICER
QALYs baseline (£/QALY) incremental
(E/QALY) vs BSC
bDMARD-experienced; mild-to-
moderate psoriasis
BSC £70,271 7.06 Referent Referent
Ustekinumab £94,133 7.97 £26,231 £26,231
Ixekizumab Q4W £105,562 7.93 Dominated £40,344
bDMARD-experienced;
moderate-to-severe psoriasis
BSC £99,618 2.26 Referent Referent
Ustekinumab £118,915 3.21 £20,307 £20,307
Ixekizumab Q2W £135,063 3.24 £557,092 £36,197
Figure 14 Probabilistic CE plane for biologic-naive patient population with no
psoriasis
Cost-Effectiveness Plane & Efficiency Frontier
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Figure 15 Probabilistic CE plane for biologic-naive patient population with mild-to-
moderate psoriasis

Cost-Effectiveness Plane & Efficiency Frontier
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Figure 16 Probabilistic CE plane for biologic-naive patient population with
moderate-to-severe psoriasis
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Figure 17 Probabilistic CE plane for biologic-experienced patient population with
no psoriasis
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Figure 18 Probabilistic CE plane for biologic-experienced patient population with
mild-to-moderate psoriasis
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Figure 19 Probabilistic CE plane for biologic-experienced patient population with
moderate-to-severe psoriasis
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Figure 20 CEAC for biologic-naive patient population with no psoriasis
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Figure 21 CEAC for biologic-naive patient population with mild-to-moderate
psoriasis

Cost-Effectiveness Acceptability Curve

0.9
0.8
]
=2 —xe QAW - Ust - BSC
a5 o7
@ e \da - Ust - BSC
E 0.6 s ApT - Ust - BSC
1
b7 —Certo - Ust - BSC
9 os o
c e B 0sim Eta - Ust - BSC
9O o4 ———Gol - Ust - BSC
t o
(=] s Bi 0sim Inf - Ust - BSC
Q. 03
E e Sec 150mg - Ust - BSC
e 0.2 BSC
0.1
0

£0  £10,000 £20,000 £30,000 £40,000 £50,000 £60,000 £70,000 £80,000 £90,000 £100,000
WTP [£]

Figure 22 CEAC for biologic-naive patient population with moderate-to-severe
psoriasis
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Figure 23 CEAC for biologic-experienced patient population with no psoriasis
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Figure 24 CEAC for biologic-experienced patient population with mild-to-moderate
psoriasis
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Figure 25
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3.8.2 Deterministic sensitivity analysis

Deterministic sensitivity analyses were undertaken to assess the impact of key variables on

the model outcomes. The annual discontinuation rate is varied between the upper and lower

limits of the 95% confidence interval and for other parameters, values were varied by either

plus or minus 20% from the base-case value or by plus or minus one unit.

The parameters varied in the DSA are presented in Table 58. Tornado diagrams depicting

the one-way sensitivity analyses results for the ixekizumab sequence versus secukinumab

are presented in Figure 26, Figure 27 and Figure 28 in the bDMARD-naive subgroups. The

results for ixekizumab versus ustekinumab are presented in Figure 29, Figure 30 and Figure

31 in the bDMARD-experienced subgroups.

Table 58 DSA inputs
Category Parameter Mean Upper Lower Comment
bound | bound

Model settings Discount rate QALYS 3.5% 0% 6% Assumption
Discount rate costs 3.5% 0% 6% Assumption
Mean weight 87.02 69.6 104.4 + 20% of mean

value

Annual discontinuation 16.5% 4.7% 42.8% Rodgers et al 2011
rate (96)
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Category Parameter Mean Upper | Lower Comment
bound | bound
Annual HAQ 0.072 0.065 0.079 + 0.007, Corbett
progression
Utility model Utility regression - - - + SE
coefficients — intercept
bDMARD-naive Utility HAQ coefficient | I B + SE
Utility PASI coefficient | | | B | +SE
Utility model Utility regression | ] B +SE
coefficients — intercept
gs“gﬁg?c'e ] Utility HAQ coefficient | I B + SE
P Utility PASI coefficient | [ B + SE
PsARC-PASI75 0.400 0.000 0.787 Lower = 0, upper
correlation coefficient calculated from trt in
seq, min of upper
bounds
Drug costs (pack) Ixekizumab Q2W 1125.00 900.0 1350.00 1 20% of mean
value
Ixekizumab Q2W 1125.00 900.0 1350.00 + 20% of mean
value
Adalimumab 704.28 563.4 845.1 1+ 20% of mean
value
Apremilast 550.00 440.0 660.0 1+ 20% of mean
value
Certolizumab pegol 715.00 572.0 858.0 1 20% of mean
value
Etanercept 50 mg 656.00 524.8 787.2 1 20% of mean
(biosimilar) value
Golimumab 762.97 610.4 915.6 1+ 20% of mean
value
Infliximab (biosimilar) 377.00 301.6 452.4 1+ 20% of mean
value
Ustekinumab 2147.00 17176 | 2576.4 + 20% of mean
value
Secukinumab 150mg 1218.78 975.0 1462.5 1 20% of mean
value
Secukinumab 300mg 1218.78 975.0 1462.5 1 20% of mean
value
Cost of self-admin 43.00 34.4 51.6 + 20% of mean
training value
Cost of physician visit 236.19 189.0 283.4 + 20% of mean
for IV value
Cost of Office visit (MD) | 142.74 114.2 171.3 + 20% of mean
value
Kobelt HAQ regression | 565.64 452.5 678.8 + 20% of mean
constant value
Kobelt HAQ regression | 1867.56 14940 | 22411 + 20% of mean
intercept value
Corbett PASI cost 892.00 713.6 1070.4 + 20% of mean
uncontrolled psoriasis value
Corbett PASI cost 72.00 57.6 86.4 + 20% of mean
controlled psoriasis value
Kobelt cost adjustment | 0.85 0.8 0.9 + 10% of mean
factor value
Monitoring costs Cost of full blood count | 3.00 24 3.6 + 20% of mean
value
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TB Heaf test - trial
period

Category Parameter Mean Upper Lower Comment
bound | bound
Cost of liver function 1.00 0.8 1.2 + 20% of mean
test value
Cost of ESR 3.00 24 3.6 1 20% of mean
value
Cost of urea and 1.00 0.8 1.2 1 20% of mean
electrolytes test value
Cost of X-Ray 30.00 24.0 36.0 1 20% of mean
value
Cost of ANA 3.00 24 3.6 + 20% of mean
value
Cost of dsDNA 3.00 24 3.6 + 20% of mean
value
SC administration Monitoring: Number of 2 1 3 * 1 test - assumption
monitoring FBC - trial period
frequency
Monitoring: Number of | 2 1 3 * 1 test - assumption
LFT - trial period
Monitoring: Number of 2 1 3 + 1 test - assumption
ESR - trial period
Monitoring: Number of 2 1 3 + 1 test - assumption
U&E - trial period
Monitoring: Number of 1 0 2 + 1 test - assumption
X-Ray - trial period
Monitoring: Number of 1 0 2 * 1 test - assumption
TB Heaf test - trial
period
Monitoring: Number of 1 0 2 + 1 test - assumption
ANA - trial period
Monitoring: Number of 1 0 2 * 1 test - assumption
dsDNA- trial period
Monitoring: Number of 2 1 3 + 1 test - assumption
FBC - continuous
treatment
Monitoring: Number of 2 1 3 + 1 test - assumption
LFT - continuous
treatment
Monitoring: Number of 2 1 3 + 1 test - assumption
ESR - continuous
treatment
Monitoring: Number of 2 1 3 + 1 test - assumption
U&E - continuous
treatment
Oral administration | Monitoring: Number of 2 1 3 + 1 test - assumption
monitoring FBC - trial period
frequency
Monitoring: Number of 2 1 3 + 1 test - assumption
LFT - trial period
Monitoring: Number of 2 1 3 + 1 test - assumption
ESR - trial period
Monitoring: Number of | 2 1 3 * 1 test - assumption
U&E - trial period
Monitoring: Number of 1 0 2 + 1 test - assumption
X-Ray - trial period
Monitoring: Number of 1 0 2 + 1 test - assumption
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Category Parameter Mean Upper Lower Comment
bound | bound
Monitoring: Number of 1 0 2 * 1 test - assumption
ANA - trial period
Monitoring: Number of 1 0 2 + 1 test - assumption
dsDNA- trial period
IV administration Monitoring: Number of 2 1 3 + 1 test - assumption
monitoring FBC - trial period
frequency
Monitoring: Number of 2 1 3 + 1 test - assumption
LFT - trial period
Monitoring: Number of 2 1 3 + 1 test - assumption
ESR - trial period
Monitoring: Number of 2 1 3 * 1 test - assumption
U&E - trial period
Monitoring: Number of 1 0 2 + 1 test - assumption
X-Ray - trial period
Monitoring: Number of 1 0 2 * 1 test - assumption
TB Heaf test - trial
period
Monitoring: Number of 1 0 2 * 1 test - assumption
ANA - trial period
Monitoring: Number of 1 0 2 + 1 test - assumption
dsDNA- trial period
Monitoring: Number of 2 1 3 + 1 test - assumption
FBC - continuous
treatment
Monitoring: Number of 2 1 3 + 1 test - assumption
LFT - continuous
treatment
Monitoring: Number of 2 1 3 + 1 test - assumption
ESR - continuous
treatment
Monitoring: Number of 2 1 3 + 1 test - assumption
U&E - continuous
treatment
Physician Visits SC administration, trial * 1 visit -
period assumption
IV administration, trial * 1 visit -
period assumption
Ixekizumab Q2W PsARC + 10% of mean

(bDMARD-naive)

value

PsARC and PASI75

+ 10% of mean
value

PsARC and PASI90

+ 10% of mean
value

PsARC and PASI100

+ 10% of mean
value

Ixekizumab
Q4W(bDMARD-
naive)

PsARC

+ 10% of mean
value

PsARC and PASI75

+ 10% of mean
value

PsARC and PASI90

+ 10% of mean
value

PsARC and PASI100

+ 10% of mean
value
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Category Parameter Mean Upper Lower Comment
bound bound
Ixekizumab Q2W PSARC || | B | + 10% of mean
(bDMARD- value
experienced)
PsARC and PASI75 | ] B + 10% of mean
value
PsARC and PASI90 [ ] B + 10% of mean
value
PsARC and PASI100 | ] | B | + 10% of mean
value
Ixekizumab Q4W PsARC - - - + 10% of mean
(bDMARD- value
experienced)
PsARC and PASI75 [ ] B + 10% of mean
value
PSARC and PASI90 || I + 10% of mean
value
PsARC and PASI100 | [N B + 10% of mean
value
Adalimumab PsARC || | B + 10% of mean
value
PsARC and PASI75 | ] | B | + 10% of mean
value
PsARC and PASI90 | ] | B | + 10% of mean
value
PsARC and PASI100 | | B + 10% of mean
value
Etanercept 50 mg PsARC - - - + 10% of mean
Qw value
PsARC and PASI75 [ ] B + 10% of mean
value
PsARC and PASI90 [ ] B + 10% of mean
value
PsARC and PASI100 | [ B + 10% of mean
value
Infliximab PsARC [ ] [ ] [ ] 1+ 10% of mean
value
PsARC and PASI75 | B + 10% of mean
value
PSARC and PASI90 || | B | + 10% of mean
value
PsARC and PASI100 | [N I N + 10% of mean
value
Secukinumab 150 PsARC [ ] [ ] [ ] 1+ 10% of mean
mg value
PsARC and PASI75 [ ] B + 10% of mean
value
PsARC and PASI90 || B + 10% of mean
value
PsARC and PASI100 | [N B + 10% of mean
value
Secukinumab 300 PsARC | ] | ] | ] + 10% of mean
mg value
PSARC and PASI75 [ ] B + 10% of mean
value
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Category Parameter Lower Comment
bound
PsARC and PASIS0 + 10% of mean
value
PsARC and PASI100 + 10% of mean
value
Golimumab PsARC + 10% of mean
value
PsARC and PASI75 1+ 10% of mean
value
PsARC and PASI90 + 10% of mean
value
PsARC and PASI100 + 10% of mean
value
Apremilast PsARC + 10% of mean

value

PsARC and PASI75

+ 10% of mean
value

PsARC and PASI90

+ 10% of mean
value

PsARC and PASI100

+ 10% of mean
value

Certolizumab pegol

PsARC

+ 10% of mean
value

PsARC and PASI75

+ 10% of mean
value

PsARC and PASI90

+ 10% of mean
value

PsARC and PASI100

+ 10% of mean
value

BSC

PsARC

+ 10% of mean
value

PsARC and PASI75

+ 10% of mean
value

PsARC and PASI90

+ 10% of mean
value

PsARC and PASI100

+ 10% of mean
value

Ustekinumab

PsARC

+ 10% of mean
value

PsARC and PASI75

+ 10% of mean
value

PsARC and PASI90

+ 10% of mean
value

PsARC and PASI100

=
©
0
>
o C
o T
T
=]
o=

+ 10% of mean
value
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Figure 26 Tornado diagram: bDMARD-naive subgroup with no psoriasis;
ixekizumab Q4W sequence versus secukinumab 150 mg sequence
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Figure 27 Tornado diagram: bDMARD-naive subgroup with mild-to-moderate
psoriasis; ixekizumab Q4W sequence versus secukinumab 150 mg
sequence
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Rho

Ustekinumab - PsARC

Utility PASI coefficient

Ixekizumab Q4W - Physician Visits Costs: Number of visits - trial
Secukinumab 150 mg - Physician Visits Costs: Number of visits - trial
Ustekinumab - Trt Costs: Pack cost

Kobelt cost adjustment factor

-£3,120,000 -£2,120,000 -£1,120,000 -£120,000 £880,000 £1,880,000
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Figure 28 Tornado diagram: bDMARD-naive subgroup with moderate-to-severe
psoriasis; ixekizumab Q2W sequence versus secukinumab 300 mg
sequence

Tornado ICER (£) = Lower bound B Upper bound

Ixe Q2W - Ust vs Sec 300mg - Ust

Base case £-530
Ixekizumab Q2W - PSARC
Ixekizumab Q2W - Trt Costs: Pack cost
Secukinumab 300 mg - Trt Costs: Pack cost
Secukinumab 300 mg - PsARC
Annual discontinuation rate
Ixekizumab Q2W - Physician Visits Costs: Number of visits - trial
Secukinumab 300 mg - Physician Visits Costs: Number of visits - trial
Corbett PASI cost uncontrolled psoriasis
Discount rate costs
Ustekinumab - Trt Costs: Pack cost
Kobelt HAQ regression constant
Ixekizumab Q2W - Admin Costs: Number of visits - trial
Secukinumab 300 mg - Admin Costs: Number of visits - trial
Ixekizumab Q2W - Monitoring Costs: Number of X-Ray - trial period
Secukinumab 300 mg - Monitoring Costs: Number of X-Ray - trial period
Kobelt cost adjustment factor

-£80,000 -£60,000 -£40,000 -£20,000 £0 £20,000 £40,000 £60,000 £80,000

Figure 29 Tornado diagram: bDMARD-experienced subgroup with no psoriasis;
ixekizumab Q4W sequence versus ustekinumab sequence

Tornado ICER (£) H Lower bound m Upper bound

Ixe Q4W vs Ust

Base case £ -337,913
Annual discontinuation rate
Ixekizumab QAW - PSARC
Ustekinumab - PSARC
Ixekizumab Q4W - Trt Costs: Pack cost
Discount rate QALYs
Ustekinumab - Trt Costs: Pack cost
Discount rate costs
Annual HAQ progression
Utility HAQ coeffident
Ustekinumab - Admin Costs: Number of visits - continuous treatment
Ixekizumab Q4W - Physician Visits Costs: Number of visits - trial
Ustekinumab - Physician Visits Costs: Number of visits - trial
Ustekinumab - Admin Costs: Number of visits - trial
Kobelt cost adjustment factor
Ixekizumab Q4W - Admin Costs: Number of visits - trial
Ixekizumab Q4W - Monitoring Costs: Number of X-Ray - trial period

-£1,980,000 -£1,480,000 -£980,000 -£480,000 £20,000 £520,000 £1,020,000
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Figure 30 Tornado diagram: bDMARD-experienced subgroup with mild-to-
moderate psoriasis; ixekizumab Q4W sequence versus ustekinumab
sequence

Tornado ICER (£) M Lower bound | Upper bound

Ixe Q4W vs Ust

Base case £ -327,165
Annual discontinuation rate
Ixekizumab Q4W - PsARC
Ustekinumab - PsARC
Ixekizumab Q4W - Trt Costs: Pack cost
Discount rate QALYs
Ustekinumab - Trt Costs: Pack cost
Discount rate costs
Annual HAQ progression
Utility HAQ coefficient
Ustekinumab - Admin Costs: Number of visits - continuous treatment
Utility PASI coefficient
Ixekizumab Q4W - Physician Visits Costs: Number of visits - trial
Ustekinumab - Physician Visits Costs: Number of visits - trial
Rho
Kobelt cost adjustment factor
Ustekinumab - Admin Costs: Number of visits - trial

~£1,740,000 -£1,240,000 -£740,000 -£240,000 £260,000 £760,000

Figure 31 Tornado diagram: bDMARD-experienced subgroup with moderate-to-
severe psoriasis; ixekizumab Q2W sequence versus ustekinumab
sequence

Tornado ICER (E} m Lower bound W Upper bound

Ixe Q2W vs Ust

Base case £ 557,092

ount rate Qy
xekizumab Q2W - Trt Costs: Pack
Ustekinumab - Trt Costs: Pack cost

Utility PASI coefficient

Rho

Discount rate costs

Annual HAQ progressior

Ustekinumab - Admin Costs: Number of visits - continuous treatment
Utility HAQ coeffident

Ixekizumab Q2W - Physician Visits Costs: Number of visits - trial
Ustekinumab - Physician Visits Costs: Number of visits - trial

K ctor

Ustekinumab - Admin Costs: Nu fvisits - trial

-£190,000 £10,000 £210,000 £410,000 £610,000 £810,000 £1,010,000 £1,210,000

3.8.3 Scenario analysis

The structural uncertainty was explored by assessing the change in results using alternative
assumptions or sources for key input parameters. Each scenario is described in further detail
below. As confidential price discounts are in place for ixekizumab, apremilast and
secukinumab, list prices are used to inform the results, therefore the results presented below
are informative insofar as they describe the directional impact of the scenarios relative to the
base case.
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Single treatment comparators in the bDMARD-naive population

A fully incremental analysis was undertaken using single treatment comparators followed by

BSC using the list price of ixekizumab and base case model settings. Ixekizumab is

associated with the second highest cost of the comparator set when the list price is used and

is dominated in the fully incremental analysis in all subgroups. In all subgroups, there is less

than a difference of one QALY between the active treatments associated with the least and

most QALYs. Consequently, the use of the list price of ixekizumab, which overestimates the

cost to the NHS, and the small denominators in the ICER calculations between treatments

drive the large pairwise ICERs between ixekizumab and other treatments and the

dominance of some treatments over ixekizumab.

Table 59 Single treatment comparators in bDMARD-naive population
Treatment Total costs | Total Incremental | Incremental | ICER versus | ICER
(£) QALYs | costs (£) QALYs baseline incremental
(E/QALY) (E/QALY) IXE

vs comparator

bDMARD-naive; no

psoriasis

BSC £54,046 8.09 Referent Referent Referent £45,498

Apremilast £69,794 8.73 £15,748 0.63 Extendedly £104,700
dominated

Certolizumab pegol £77,054 8.93 £23,008 0.84 Extendedly £1,370,314
dominated

Secukinumab 150 mg £77,468 9.04 £23,422 0.95 Extendedly IXE dominated
dominated

Adalimumab £78,485 8.97 £24 439 0.88 Dominated IXE dominated

Etanercept 50 mg QW £81,662 9.31 £27,616 1.22 £22,629 IXE dominated

Golimumab £86,414 9.20 £32,368 1.1 Dominated IXE dominated

Ixekizumab Q4W £92,827 8.95 £38,781 0.85 Dominated Referent

Infliximab £105,554 9.43 £51,508 1.33 £214,711 £26,554 vs IXE

bDMARD-naive; mild-to-

moderate psoriasis

BSC £70,006 7.74 Referent Referent Referent £41,175

Apremilast £83,942 8.40 £13,936 0.65 Extendedly £95,650
dominated

Certolizumab pegol £90,547 8.61 £20,541 0.86 Extendedly £665,033
dominated

Secukinumab 150 mg £90,950 8.74 £20,944 0.99 Extendedly IXE dominated
dominated

Adalimumab £91,998 8.65 £21,992 0.91 Dominated IXE dominated

Etanercept 50 mg QW £94,541 8.99 £24,535 1.24 £19,745 IXE dominated

Golimumab £99,097 8.90 £29,091 1.15 Dominated IXE dominated

Ixekizumab Q4W £106,611 8.63 £36,605 0.89 Dominated Referent

Infliximab £118,217 9.13 £48,212 1.39 £163,909 £23,304 vs IXE

bDMARD-naive;

moderate-to-severe

psoriasis

BSC £99,884 6.21 Referent Referent Referent £32,985

Apremilast £110,161 6.94 £10,277 0.73 Extendedly £64,488
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Treatment Total costs | Total Incremental | Incremental | ICER versus | ICER
(£) QALYs | costs (£) QALYs baseline incremental
(E/QALY) (£/QALY) IXE
Vs comparator

dominated

Certolizumab pegol £115,503 717 £15,619 0.96 Extendedly £109,947
dominated

Adalimumab £116,994 7.24 £17,110 1.03 Extendedly £156,219
dominated

Etanercept 50 mg QW £118,270 7.54 £18,386 1.33 £13,802 IXE dominated

Golimumab £122,435 7.54 £22,551 1.33 Extendedly IXE dominated
dominated

Secukinumab 300 mg £138,401 7.23 £38,517 1.02 Dominated £991

Ixekizumab Q2W £138,548 7.38 £38,664 1.17 Dominated Referent

Infliximab £141,516 7.82 £41,632 1.62 £81,647 £6,675 vs IXE

Meta-regression in bDMARD-naive population: placebo response adjustment

Table 60

adjusted response rate

Single treatment comparators in bDMARD-naive population; placebo-

Treatment Total costs | Total Incremental | Incremental | ICER versus | ICER
(£) QALYs | costs (£) QALYs baseline incremental
(E/QALY) (E/QALY) vs
ixekizumab
bDMARD-naive; no
psoriasis
BSC £54,046 8.09 Referent Referent Referent £45,364
Apremilast £70,479 8.75 £16,433 0.66 Extendedly £108,327
dominated
Adalimumab £77,716 8.94 £23,670 0.85 Extendedly £589,061
dominated
Certolizumab pegol £80,571 9.06 £26,525 0.96 Extendedly IXE dominated
dominated
Biosimilar etanercept £81,362 9.30 £27,316 1.21 £22,642 IXE dominated
Secukinumab 150 mg £82,824 9.30 £28,778 1.21 Extendedly IXE dominated
dominated
Golimumab £83,070 9.08 £29,024 0.99 Dominated IXE dominated
Ixekizumab Q4W £93,809 8.97 £39,763 0.88 Dominated Referent
Biosimilar infliximab £102,862 9.35 £48,816 1.26 £435,678 £23,870 vs IXE
bDMARD-naive; mild-to-
moderate psoriasis
BSC £70,006 7.74 Referent Referent Referent £41,041
Apremilast £84,535 8.43 £14,529 0.68 Extendedly £98,895
dominated
Adalimumab £91,313 8.63 £21,307 0.88 Extendedly £504,018
dominated
Certolizumab pegol £93,689 8.74 £23,683 1.00 Extendedly IXE dominated
dominated
Biosimilar etanercept £94 277 8.97 £24.271 1.23 £19,775 IXE dominated
Secukinumab 150 mg £95,600 9.00 £25,595 1.25 £50,281 IXE dominated
Golimumab £96,116 8.77 £26,110 1.02 Dominated IXE dominated
Ixekizumab Q4W £107,530 8.66 £37,524 0.91 Dominated Referent
Biosimilar infliximab £115,719 9.05 £45,713 1.30 £413,267 £21,104 vs IXE

bDMARD-naive;
moderate-to-severe
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Treatment Total costs | Total Incremental | Incremental | ICER versus | ICER
(£) QALYs | costs (£) QALYs baseline incremental
(E/QALY) (£/QALY) vs
ixekizumab
psoriasis
BSC £99,884 6.21 Referent Referent Referent £32,819
Apremilast £110,566 6.97 £10,682 0.77 Extendedly £66,092
dominated
Adalimumab £116,477 7.22 £16,593 1.02 Extendedly £124,873
dominated
Certolizumab pegol £117,896 7.35 £18,012 1.14 Extendedly £351,040
dominated
Biosimilar etanercept £118,078 7.52 £18,194 1.31 £13,871 IXE dominated
Golimumab £120,180 7.36 £20,296 1.16 Dominated £423,479
Ixekizumab Q2W £139,290 7.41 £39,406 1.20 Dominated Referent
Biosimilar infliximab £139,405 7.70 £39,521 1.50 £116,262 £393 vs IXE
Secukinumab 300 mg £149,029 7.56 £49,145 1.35 Dominated £64,468 vs IXE

Response assessment for ixekizumab at 16 weeks

The SmPC for ixekizumab in psoriasis states that if response is not achieved by 16-20
weeks, discontinuation should be considered. (1) In the main analysis, a 12 week stopping
rule is implemented for ixekizumab. This aligns with the main time point for PSARC
assessment in the SPIRIT trials and the stopping rule for TNF-alpha inhibitors recommended
by NICE in PsA (Table 38). Similarly, Novartis’ model submitted to the MTA used a 12 week
stopping rule for secukinumab, which contrasts with the 16 week stopping rule in the SmPC.
(115)

In this scenario analysis, efficacy data at week 16 are used for ixekizumab and time points
for other treatments are kept the same. A response assessment timepoint of 16 weeks is
associated with greater costs and QALYs for the ixekizumab sequence relative to the base
case. When the list price is used, this scenario does not affect the positioning of the

ixekizumab sequence with respect to the cost-effectiveness frontier in all model subgroups.

Table 61 Scenario analysis: week 16 response assessment for ixekizumab
Treatment sequence Total Total Incremental | Incremental | ICER versus ICER
costs (£) QALYs | costs (£) QALYs baseline incremental
(E/QALY) (E/QALY) vs
ixekizumab
sequence
bDMARD-naive; no
psoriasis
BSC £54,046 8.09 Referent Referent Referent £38,790
APR-UST-BSC £93,826 9.50 £39,780 1.41 Extendedly £99,524
dominated
CZP-UST-BSC £100,314 9.68 £46,268 1.59 Extendedly £273,093
dominated
SEC 150-UST-BSC £100,708 9.79 £46,662 1.70 Extendedly IXE
dominated dominated
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Treatment sequence Total Total Incremental | Incremental | ICER versus ICER
costs (£) QALYs | costs (£) QALYs baseline incremental
(E/QALY) (E/QALY) vs
ixekizumab
sequence
ADA-UST-BSC £101,236 9.70 £47,190 1.61 Dominated £358,403
ETN-UST-BSC £104,122 10.03 £50,076 1.94 £25,817 IXE
dominated
GOL-UST-BSC £108,624 9.91 £54,578 1.82 Dominated IXE
dominated
IXE Q4W-UST-BSC £118,286 9.75 £64,240 1.66 Dominated Referent
INF-UST-BSC £127,744 10.13 £73,698 2.04 £236,798 £24,673 vs
IXE
sequence
bDMARD-naive; mild-to-
moderate psoriasis
BSC £70,006 7.74 Referent Referent Referent £35,342
APR-UST-BSC £105,869 9.18 £35,864 1.43 Extendedly £90,867
dominated
CZP-UST-BSC £111,773 9.36 £41,767 1.61 Extendedly £225,329
dominated
SEC 150-UST-BSC £112,156 9.48 £42,150 1.74 Extendedly IXE
dominated dominated
ADA-UST-BSC £112,773 9.38 £42,767 1.64 Dominated £305,347
ETN-UST-BSC £115,038 9.71 £45,033 1.96 £22,947 IXE
dominated
GOL-UST-BSC £119,368 9.61 £49,362 1.86 Dominated IXE
dominated
IXE Q4W-UST-BSC £129,913 9.44 £59,907 1.70 Dominated Referent
INF-UST-BSC £138,471 9.84 £68,465 2.10 £176,607 £21,391 vs
IXE
sequence
bDMARD-naive;
moderate-to-severe
psoriasis
BSC £99,884 6.21 Referent Referent Referent £29,008
APR-UST-BSC £127,889 7.72 £28,005 1.51 Extendedly £58,770
dominated
CZP-UST-BSC £132,671 7.92 £32,787 1.71 Extendedly £80,108
dominated
ADA-UST-BSC £133,825 7.97 £33,941 1.76 Extendedly £90,421
dominated
ETN-UST-BSC £134,851 8.26 £34,967 2.05 £17,037 IXE
dominated
GOL-UST-BSC £138,835 8.25 £38,951 2.04 Dominated IXE
dominated
SEC 300-UST-BSC £155,966 8.00 £56,082 1.79 Dominated £12,392
INF-UST-BSC £157,907 8.53 £58,023 2.32 £84,811 IXE
dominated
IXE Q2W-UST-BSC £159,095 8.25 £59,211 2.04 Dominated Referent
bDMARD-experienced;
no psoriasis
BSC £55,942 7.38 Referent Referent Referent £44,892
Ustekinumab £82,623 8.26 £26,681 0.88 £30,220 IXE
dominated
Ixekizumab Q4W £95,031 8.25 £39,088 0.87 Dominated Referent
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Treatment sequence Total Total Incremental | Incremental | ICER versus ICER
costs (£) QALYs | costs (£) QALYs baseline incremental
(E/QALY) (E/QALY) vs
ixekizumab
sequence
bDMARD-experienced;
mild-to-moderate
psoriasis
BSC £70,271 7.06 Referent Referent Referent £40,192
Ustekinumab £94,559 7.99 £24,287 0.93 £26,143 IXE
dominated
Ixekizumab Q4W £107,139 7.98 £36,867 0.92 Dominated Referent
bDMARD-experienced;
moderate-to-severe
psoriasis
BSC £99,618 2.26 Referent Referent Referent £37,157
Ustekinumab £119,233 3.23 £19,615 0.97 £20,214 IXE
dominated
Ixekizumab Q2W £133,666 3.17 £34,048 0.92 Dominated Referent

Inclusion of secukinumab and certolizumab pegol in biologic-experienced in patient
population

Secukinumab and certolizumab pegol are both recommended for use in the treatment of
PsA in patients whose disease has not responded to a prior TNF-alpha inhibitor. The
recommendation for certolizumab pegol specifies that in order to receive treatment with
certolizumab pegol following inadequate response on a prior TNF-alpha inhibitor, patients’
disease must have responded within the first 12 weeks of prior treatment and subsequently
failed to respond after 12 weeks (i.e. secondary non-response). This reflects the exclusion of
patients with primary non-response on a prior TNF-alpha inhibitor from the RAPID-PsA ftrial.
In contrast, in order to receive secukinumab, inadequate response on a prior TNF-alpha

inhibitor could have occurred within the first 12 weeks or after the first 12 weeks.

Biologic-experienced subgroup data at week 12 and 16 for certolizumab pegol and
secukinumab, respectively, were not published at the time of the NMA being conducted. To
facilitate a comparison with ixekizumab, overall population data for certolizumab pegol and
secukinumab have been used to inform the biologic-experienced network. As the overall
population for both the RAPID-PsA trial and FUTURE-2 trials comprised mainly biologic-
naive patients, these treatment are considered only in a scenario analysis and not in the

base case biologic-experienced network.

When these treatment sequences are considered, only the certolizumab pegol and
ustekinumab sequences lie on the CE frontier when list prices are used for both IL-17s. The
ixekizumab sequence dominates the secukinumab sequence and is also associated with

more QALYs than the certolizumab pegol sequence; however, as per the base case, when
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using the list price of ixekizumab, the ixekizumab sequence is dominated by the

ustekinumab sequence.

Table 62 Scenario analysis: inclusion of secukinumab and certolizumab pegol in
bDMARD-experienced
Treatment sequence Total Total Incremental | Incremental | ICER versus ICER
costs (£) QALYs | costs (£) QALYs baseline incremental
(E/QALY) (E/QALY) vs
ixekizumab
bDMARD-experienced;
no psoriasis
BSC £55,942 7.38 Referent Referent Referent £44,182
Certolizumab pegol £80,329 8.27 £24,387 0.90 £27,197 £211,521
Ustekinumab £85,799 8.38 £29,857 1.01 £50,168 IXE
dominated
Ixekizumab Q4W £99,580 8.37 £43,638 0.99 Dominated Referent
Secukinumab 300 mg £103,621 8.29 £47,679 0.91 Dominated Dominated by
IXE
bDMARD-experienced;
mild-to-moderate
psoriasis
BSC £70,271 7.06 Referent Referent Referent £36,508
Certolizumab pegol £91,990 8.10 £21,719 1.05 £20,778 £241,378
Ustekinumab £97,374 8.23 £27,103 1.17 £43,069 IXE
dominated
Ixekizumab Q4W £111,363 8.18 £41,091 1.13 Dominated Referent
Secukinumab 300 mg £115,570 8.11 £45,298 1.05 Dominated Dominated by
IXE
bDMARD-experienced;
moderate-to-severe
psoriasis
BSC £99,618 2.26 Referent Referent Referent £23,258
Certolizumab pegol £116,121 3.88 £16,503 1.62 £10,195 £199,670
Ustekinumab £121,338 4.08 £21,720 1.82 £26,082 IXE
dominated
Ixekizumab Q2W £140,053 3.99 £40,435 1.74 Dominated Referent
Secukinumab 300 mg £140,265 3.87 £40,648 1.62 Dominated Dominated by
IXE

Excess mortality due to PsA

As mortality risk is assumed to be independent of treatment, applying a different source of
excess mortality due to PsA or excluding the multiplier affects the costs and benefits of
sequences differently due to the differences in the timing of events such as treatment
discontinuation. The use of the higher mortality multiplier from Wong et al (1997) reduces
both the costs and benefits associated with each treatment as patients proceed to the death
state faster relative to the base case analysis. The exclusion of the excess mortality risk due
to PsA results in only general UK population background mortality and patients remain on

treatment for longer. These scenarios do not affect the position of the ixekizumab sequence
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with respect to the CE frontier, i.e. the ixekizumab sequence is dominated in all subgroups

when the list price is used.

Table 63 Scenario analysis: Wong et al (1997)
Treatment sequence Total Total Incremental | Incremental | ICER versus ICER
costs (£) QALYs | costs (£) QALYs baseline incremental
(E/QALY) (£/QALY) vs
BSC

bDMARD-naive; no

psoriasis

BSC £51,980 7.90 Referent Referent Referent Referent

APR-UST-BSC £91,077 9.26 £39,097 1.36 Extendedly £28,725
dominated

CZP-UST-BSC £97,533 9.44 £45,552 1.54 Extendedly £29,623
dominated

SEC150-UST-BSC £97,930 9.55 £45,950 1.64 Extendedly £27,934
dominated

ADA-UST-BSC £98,993 9.48 £47,013 1.58 Dominated £29,831

ETN-UST-BSC £101,333 9.78 £49,353 1.88 £26,232 £26,232

GOL-UST-BSC £105,808 9.66 £53,828 1.76 Dominated £30,592

IXEQ4W-UST-BSC £113,625 9.47 £61,644 1.56 Dominated £39,391

INF-UST-BSC £124,817 9.88 £72,837 1.98 £240,194 £36,802

bDMARD-naive; mild-to-

moderate psoriasis

BSC £67,400 7.57 Referent Referent Referent Referent

APR-UST-BSC £102,663 8.95 £35,263 1.38 Extendedly £25,541
dominated

CZP-UST-BSC £108,535 9.13 £41,135 1.56 Extendedly £26,340
dominated

SEC150-UST-BSC £108,925 9.25 £41,525 1.68 Extendedly £24.647
dominated

ADA-UST-BSC £110,013 9.17 £42,613 1.61 Dominated £26,527

ETN-UST-BSC £111,796 9.47 £44,396 1.90 £23,323 £23,323

GOL-UST-BSC £116,099 9.37 £48,699 1.80 Dominated £27,010

IXEQ4W-UST-BSC £124,882 9.17 £57,482 1.60 Dominated £35,893

INF-UST-BSC £135,093 9.60 £67,693 2.03 £178,104 £33,275

bDMARD-naive;

moderate-to-severe

psoriasis

BSC £96,270 6.08 Referent Referent Referent Referent

APR-UST-BSC £123,840 7.54 £27,570 1.46 Extendedly £18,901
dominated

CZP-UST-BSC £128,589 7.74 £32,319 1.66 Extendedly £19,497
dominated

ADA-UST-BSC £130,102 7.81 £33,833 1.73 Extendedly £19,557
dominated

ETN-UST-BSC £130,772 8.07 £34,502 1.99 £17,324 £17,324

GOL-UST-BSC £134,732 8.06 £38,462 1.98 Dominated £19,413

IXEQ2W-UST-BSC £151,596 7.95 £55,326 1.87 Dominated £29,610

SEC300-UST-BSC £151,672 7.81 £55,402 1.73 Dominated £31,971

INF-UST-BSC £153,694 8.34 £57,424 2.26 £84,763 £25,386

bDMARD-experienced;

no psoriasis

BSC £53,846 7.20 Referent Referent Referent Referent
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Treatment sequence Total Total Incremental | Incremental | ICER versus ICER
costs (£) QALYs | costs (£) QALYs baseline incremental
(E/QALY) (E/QALY) vs
BSC

Ustekinumab £79,953 8.05 £26,106 0.85 £30,683 £30,683

Ixekizumab Q4W £91,116 8.02 £37,269 0.82 Dominated £45,511

bDMARD-experienced;

mild-to-moderate

psoriasis

BSC £67,661 6.91 Referent Referent Referent Referent

Ustekinumab £91,448 7.80 £23,787 0.89 £26,631 £26,631

Ixekizumab Q4W £102,812 7.77 £35,151 0.86 Dominated £40,881

bDMARD-experienced;

moderate-to-severe

psoriasis

BSC £96,008 2.27 Referent Referent Referent Referent

Ustekinumab £115,256 3.20 £19,248 0.93 £20,629 £20,629

Ixekizumab Q2W £131,333 3.23 £35,325 0.96 £539,418 £36,687

Table 64 Scenario analysis: no excess mortality due to PsA
Treatment sequence | Total Total Incremental | Incremental | ICER versus | ICER
costs (£) QALYs | costs (£) QALYs baseline incremental
(E/QALY) (E/QALY)
vs BSC

bDMARD-naive; no

psoriasis

BSC £57,427 8.40 Referent Referent Referent Referent

APR-UST-BSC £97,010 9.83 £39,583 1.44 Extendedly £27,553
dominated

CZP-UST-BSC £103,616 10.02 £46,189 1.63 Extendedly £28,419
dominated

SEC150-UST-BSC £103,962 10.13 £46,534 1.73 Extendedly £26,831
dominated

ADA-UST-BSC £105,067 10.06 £47,640 1.66 Dominated £28,636

ETN-UST-BSC £107,479 10.38 £50,052 1.98 £25,227 £25,227

GOL-UST-BSC £112,021 10.26 £54,594 1.86 Dominated £29,284

IXEQ4W-UST-BSC £119,832 10.04 £62,405 1.65 Dominated £37,870

INF-UST-BSC £131,250 10.48 £73,822 2.09 £230,383 £35,368

bDMARD-naive; mild-

to-moderate psoriasis

BSC £74,265 8.03 Referent Referent Referent Referent

APR-UST-BSC £109,948 9.48 £35,683 1.46 Extendedly £24,500
dominated

CZP-UST-BSC £115,957 9.68 £41,692 1.65 Extendedly £25,276
dominated

SEC150-UST-BSC £116,295 9.80 £42,030 1.77 Extendedly £23,683
dominated

ADA-UST-BSC £117,426 9.72 £43,161 1.69 Dominated £25,472

ETN-UST-BSC £119,268 10.03 £45,003 2.01 £22,429 £22,429

GOL-UST-BSC £123,635 9.94 £49,370 1.91 Dominated £25,871

IXEQ4W-UST-BSC £132,434 9.71 £58,169 1.68 Dominated £34,525

INF-UST-BSC £142,847 10.17 £68,581 2.14 £172,576 £32,001

bDMARD-naive;

moderate-to-severe

psoriasis
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Treatment sequence | Total Total Incremental | Incremental | ICER versus | ICER
costs (£) QALYs | costs (£) QALYs baseline incremental
(E/QALY) (E/QALY)
vs BSC

BSC £105,782 6.41 Referent Referent Referent Referent

APR-UST-BSC £133,641 7.94 £27,859 1.53 Extendedly £18,161
dominated

CZP-UST-BSC £138,503 8.15 £32,722 1.75 Extendedly £18,752
dominated

ADA-UST-BSC £140,008 8.23 £34,227 1.82 Extendedly £18,827
dominated

ETN-UST-BSC £140,712 8.50 £34,931 2.09 £16,682 £16,682

GOL-UST-BSC £144,728 8.49 £38,946 2.09 Dominated £18,662

IXEQ2W-UST-BSC £161,699 8.37 £55,918 1.96 Dominated £28,562

SEC300-UST-BSC £161,768 8.22 £55,986 1.82 Dominated £30,819

INF-UST-BSC £163,907 8.78 £58,125 2.37 £83,455 £24 507

bDMARD-

experienced; no

psoriasis

BSC £59,365 7.65 Referent Referent Referent Referent

Ustekinumab £85,696 8.54 £26,331 0.88 £29,806 £29,806

Ixekizumab Q4W £97,009 8.50 £37,644 0.85 Dominated £44,371

bDMARD-

experienced; mild-to-

moderate psoriasis

BSC £74 537 7.30 Referent Referent Referent Referent

Ustekinumab £98,501 8.23 £23,964 0.93 £25,685 £25,685

Ixekizumab Q4W £110,020 8.19 £35,483 0.90 Dominated £39,611

bDMARD-

experienced;

moderate-to-severe

psoriasis

BSC £105,509 2.23 Referent Referent Referent Referent

Ustekinumab £124,872 3.20 £19,363 0.97 £19,867 £19,867

Ixekizumab Q2W £141,120 3.23 £35,611 1.00 £584,547 £35,525

Poole et al (2010) algorithm for healthcare resource use cost

The Poole et al (2010) algorithm reduces the incremental costs of all active treatment

sequences versus BSC in all subgroups with the exception of the moderate-to-severe

subgroups.
Table 65 Scenario analysis: Poole et al (2010) algorithm
Treatment Total Total Incremental | Incremental | ICER versus | ICER
sequence costs (£) QALYs | costs (£) QALYs baseline incremental
(E/QALY) (E/QALY)
vs BSC
bDMARD-naive; no
psoriasis
BSC £33,708 8.09 Referent Referent Referent Referent
APR-UST-BSC £67,188 9.49 £33,480 1.39 Extendedly £24,049
dominated
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Treatment Total Total Incremental | Incremental | ICER versus | ICER
sequence costs (£) QALYs | costs (£) QALYs baseline incremental
(E/QALY) (E/QALY)
vs BSC
CZP-UST-BSC £74,047 9.67 £40,339 1.57 Extendedly £25,633
dominated
SEC150-UST-BSC £74,460 9.78 £40,752 1.68 Extendedly £24,233
dominated
ADA-UST-BSC £75,550 9.71 £41,842 1.61 Dominated £25,957
ETN-UST-BSC £77,490 10.02 £43,782 1.92 £22,762 £22,762
GOL-UST-BSC £81,677 9.90 £47,969 1.80 Dominated £26,613
IXEQ4W-UST-BSC £90,540 9.69 £56,832 1.60 Dominated £35,541
INF-UST-BSC £100,936 10.12 £67,228 2.02 £234,537 £33,224
bDMARD-naive;
mild-to-moderate
psoriasis
BSC £33,708 7.74 Referent Referent Referent Referent
APR-UST-BSC £67,188 9.16 £33,480 1.41 Extendedly £23,714
dominated
CZP-UST-BSC £74,047 9.34 £40,339 1.60 Extendedly £25,247
dominated
SEC150-UST-BSC £74,460 9.47 £40,752 1.72 Extendedly £23,669
dominated
ADA-UST-BSC £75,550 9.39 £41,842 1.64 Dominated £25,474
ETN-UST-BSC £77,490 9.69 £43,782 1.95 £22,501 £22,501
GOL-UST-BSC £81,677 9.59 £47,969 1.85 Dominated £25,983
IXEQ4W-UST-BSC £90,540 9.38 £56,832 1.64 Dominated £34,744
INF-UST-BSC £100,936 9.82 £67,228 2.08 £176,057 £32,338
bDMARD-naive;
moderate-to-severe
psoriasis
BSC £34,320 6.21 Referent Referent Referent Referent
APR-UST-BSC £67,667 7.70 £33,347 1.49 Extendedly £22,386
dominated
CZP-UST-BSC £74,508 7.90 £40,188 1.69 Extendedly £23,730
dominated
ADA-UST-BSC £76,010 7.97 £41,690 1.77 Extendedly £23,605
dominated
ETN-UST-BSC £77,924 8.24 £43,604 2.03 £21,442 £21,442
GOL-UST-BSC £82,112 8.23 £47,793 2.02 Dominated £23,606
SEC300-UST-BSC £97,165 7.97 £62,846 1.77 Dominated £35,559
IXEQ2W-UST-BSC £97,626 8.11 £63,307 1.91 Dominated £33,228
INF-UST-BSC £101,361 8.51 £67,041 2.31 £85,693 £29,059
bDMARD-
experienced; no
psoriasis
BSC £40,819 7.38 Referent Referent Referent Referent
Ustekinumab £62,957 8.24 £22,138 0.86 £25,611 £25,611
Ixekizumab Q4W £74,656 8.21 £33,837 0.83 Dominated £40,709
bDMARD-
experienced; mild-to-
moderate psoriasis
BSC £34,629 7.06 Referent Referent Referent Referent
Ustekinumab £57,490 7.97 £22,862 0.91 £25,132 £25,132
Ixekizumab Q4W £69,123 7.93 £34,494 0.87 Dominated £39,434
bDMARD-
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Treatment Total Total Incremental | Incremental | ICER versus | ICER

sequence costs (£) QALYs | costs (£) QALYs baseline incremental
(E/QALY) (£/QALY)

vs BSC

experienced;

moderate-to-severe

psoriasis

BSC £33,404 2.26 Referent Referent Referent Referent

Ustekinumab £56,423 3.21 £23,019 0.95 £24,224 £24,224

Ixekizumab Q2W £72,530 3.24 £39,125 0.98 £555,640 £39,955

HAQ-DI rebound scenario assumption in BSC

Assuming a scenario of HAQ-DI rebound to natural history in BSC increases the cost and
decreases the QALYs of all active treatments versus BSC whereas the converse is true of a

rebound in HAQ-DI of less than the initial gain.

In the bDMARD-naive population, when HAQ-DI rebounds to natural history, the fully
incremental sequences on the frontier are associated with higher ICERs relative to the base
case: etanercept and infliximab were associated with the greatest improvements in HAQ-DI
in the trial period and are accordingly affected to a greater extent by the rebound to natural
history. Similarly, ixekizumab was associated with the third greatest improvement from
baseline HAQ-DI for PsARC responders, therefore in the bDMARD-naive population,
pairwise ICERs versus the adalimumab, apremilast, certolizumab pegol and BSC sequences
are higher versus the base case. In the bDMARD-experienced population, the rebound of
HAQ-DI to natural history results in a slight QALY increase for ixekizumab versus
ustekinumab, which contrasts with the base case results in which ustekinumab dominates
ixekizumab. Although ixekizumab is associated with a greater improvement in HAQ-DI in
PsARC responders in the trial period, the higher PSARC response rate of ustekinumab may

account for the positive incremental QALY of ixekizumab relative to ustekinumab.

When HAQ-DI is assumed to rebound to less than the initial gain, the ixekizumab sequence
continues to be dominated in the fully incremental analysis for all subgroups (except
bDMARD-experience with moderate-to-severe psoriasis) and in pairwise analyses by the
same treatment sequences in each subgroup as per the base case. The pairwise ICERs for
the ixekizumab sequence when not dominated by other sequences and the ICERs all

treatment sequences on the CE frontier are lower than the base case.
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Table 66 Scenario analysis: HAQ-DI rebound to natural history
Treatment sequence | Total Total Incremental | Incremental | ICER ICER
costs (£) QALYs | costs (£) QALYs versus incremental
baseline (E/QALY) vs
(E/QALY) BSC
bDMARD-naive; no
psoriasis
BSC £54,046 8.09 Referent Referent Referent Referent
APR-UST-BSC £95,152 8.85 £41,106 0.76 Extendedly | £54,065
dominated
CZP-UST-BSC £101,819 8.98 £47,773 0.89 Extendedly | £53,677
dominated
SEC150-UST-BSC £102,212 9.09 £48,166 0.99 Extendedly | £48,558
dominated
ADA-UST-BSC £103,270 9.02 £49,224 0.93 Dominated £52,915
ETN-UST-BSC £105,819 9.27 £51,773 1.18 £43,911 £43,911
GOL-UST-BSC £110,378 9.13 £56,332 1.04 Dominated £54,251
IXEQ4W-UST-BSC £117,882 9.04 £63,836 0.94 Dominated £67,644
INF-UST-BSC £129,493 9.35 £75,446 1.25 £312,389 £60,126
bDMARD-naive; mild-
to-moderate psoriasis
BSC £70,006 7.74 Referent Referent Referent Referent
APR-UST-BSC £107,251 8.52 £37,245 0.78 Extendedly | £47,750
dominated
CZP-UST-BSC £113,328 8.66 £43,322 0.91 Extendedly | £47,395
dominated
SEC150-UST-BSC £113,714 8.78 £43,708 1.03 Extendedly | £42,353
dominated
ADA-UST-BSC £114,797 8.71 £44,791 0.96 Dominated £46,616
ETN-UST-BSC £116,784 8.95 £46,778 1.20 £38,939 £38,939
GOL-UST-BSC £121,169 8.83 £51,164 1.08 Dominated £47,282
IXEQ4W-UST-BSC £129,649 8.73 £59,643 0.98 Dominated £60,834
INF-UST-BSC £140,268 9.06 £70,262 1.31 £215,473 £53,623
bDMARD-naive;
moderate-to-severe
psoriasis
BSC £99,884 6.21 Referent Referent Referent Referent
APR-UST-BSC £129,366 7.07 £29,482 0.86 Extendedly | £34,156
dominated
CZP-UST-BSC £134,309 7.22 £34,425 1.02 Extendedly | £33,895
dominated
ADA-UST-BSC £135,814 7.30 £35,930 1.09 Extendedly | £32,958
dominated
ETN-UST-BSC £136,676 7.50 £36,792 1.30 £28,403 £28,403
GOL-UST-BSC £140,715 7.47 £40,831 1.27 Dominated £32,229
IXEQ2W-UST-BSC £157,383 7.44 £57,499 1.23 Dominated £46,687
SEC300-UST-BSC £157,403 7.32 £57,519 1.11 Dominated £51,702
INF-UST-BSC £159,781 7.75 £59,897 1.54 £92,618 £38,773
bDMARD-
experienced; no
psoriasis
BSC £55,942 7.38 Referent Referent Referent Referent
Ustekinumab £83,220 7.84 £27,278 0.46 £58,944 £58,944
Ixekizumab Q4W £94,300 7.86 £38,358 0.48 £523,890 £79,265
bDMARD-
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Treatment sequence | Total Total Incremental | Incremental | ICER ICER
costs (£) QALYs | costs (£) QALYs versus incremental
baseline (E/QALY) vs
(E/QALY) BSC
experienced; mild-to-
moderate psoriasis
BSC £70,271 7.06 Referent Referent Referent Referent
Ustekinumab £95,313 7.53 £25,042 0.47 £53,345 £53,345
Ixekizumab Q4W £106,587 7.55 £36,315 0.49 £485,082 £73,711
bDMARD-
experienced;
moderate-to-severe
psoriasis
BSC £99,618 2.26 Referent Referent Referent Referent
Ustekinumab £120,114 2.76 £20,496 0.50 £40,764 £40,764
Ixekizumab Q2W £136,141 2.83 £36,523 0.58 £215,206 £63,268
Table 67 Scenario analysis: HAQ-DI rebound to 50% of initial gain
Treatment Total Total Incremental | Incremental | ICER versus | ICER
sequence costs (£) QALYs | costs (£) QALYs baseline incremental
(E/QALY) (E/QALY)
vs BSC
bDMARD-naive; no
psoriasis
BSC £54,046 8.09 Referent Referent Referent Referent
APR-UST-BSC £92,426 9.81 £38,380 1.71 Extendedly £22,387
dominated
CZP-UST-BSC £98,981 9.98 £44,935 1.88 Extendedly £23,860
dominated
SEC150-UST-BSC £99,359 10.08 £45,313 1.99 Extendedly £22,766
dominated
ADA-UST-BSC £100,437 10.02 £46,391 1.92 Dominated £24,137
ETN-UST-BSC £102,848 10.31 £48,802 2.22 £21,993 £21,993
GOL-UST-BSC £107,364 10.19 £53,318 2.09 Dominated £25,469
IXEQ4W-UST-BSC £115,107 10.01 £61,060 1.92 Dominated £31,883
INF-UST-BSC £126,468 10.41 £72,422 2.31 £249,649 £31,302
bDMARD-naive;
mild-to-moderate
psoriasis
BSC £70,006 7.74 Referent Referent Referent Referent
APR-UST-BSC £104,525 9.48 £34,519 1.73 Extendedly £19,906
dominated
CZP-UST-BSC £110,490 9.65 £40,484 1.91 Extendedly £21,226
dominated
SEC150-UST-BSC £110,861 9.78 £40,856 2.03 Extendedly £20,121
dominated
ADA-UST-BSC £111,963 9.70 £41,957 1.95 Dominated £21,488
ETN-UST-BSC £113,813 9.99 £43,807 2.24 £19,545 £19,545
GOL-UST-BSC £118,155 9.88 £48,150 2.14 Dominated £22,530
IXEQ4W-UST-BSC £126,874 9.70 £56,868 1.95 Dominated £29,135
INF-UST-BSC £137,243 10.11 £67,237 2.37 £183,309 £28,381
bDMARD-naive;
moderate-to-severe
psoriasis
BSC £99,884 6.21 Referent Referent Referent Referent
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Treatment Total Total Incremental | Incremental | ICER versus | ICER

sequence costs (£) QALYs | costs (£) QALYs baseline incremental
(E/QALY) (E/QALY)

vs BSC

APR-UST-BSC £126,659 8.02 £26,775 1.81 Extendedly £14,786
dominated

CZP-UST-BSC £131,491 8.21 £31,607 2.00 Extendedly £15,788
dominated

ADA-UST-BSC £133,000 8.28 £33,116 2.08 Extendedly £15,959
dominated

ETN-UST-BSC £133,725 8.53 £33,841 2.33 £14,535 £14,535

GOL-UST-BSC £137,721 8.52 £37,837 2.31 Dominated £16,347

IXEQ4W-UST-BSC £154,575 8.42 £54,691 2.21 Dominated £24,694

SEC300-UST-BSC £154,634 8.29 £54,750 2.08 Dominated £26,299

INF-UST-BSC £156,777 8.80 £56,893 2.60 £85,951 £21,912

bDMARD-

experienced; no

psoriasis

BSC £55,942 7.38 Referent Referent Referent Referent

Ustekinumab £81,154 8.61 £25,212 1.23 £20,444 £20,444

Ixekizumab Q4W £92,397 8.57 £36,455 1.19 Dominated £30,541

bDMARD-

experienced; mild-to-

moderate psoriasis

BSC £70,271 7.06 Referent Referent Referent Referent

Ustekinumab £93,093 8.36 £22,821 1.30 £17,585 £17,585

Ixekizumab Q4W £104,536 8.32 £34,264 1.26 Dominated £27,244

bDMARD-

experienced;

moderate-to-severe

psoriasis

BSC £99,618 2.26 Referent Referent Referent Referent

Ustekinumab £117,865 3.60 £18,247 1.34 £13,599 £13,599

Ixekizumab Q2W £133,559 3.80 £33,941 1.54 £78,958 £22,031

Alternative utility algorithm

The use of the EQ-5D-5L data from the SPIRIT-P1 trial for the bDMARD-naive population
and SPIRIT-P2 trial for the bDMARD-experienced population are associated with greater

total QALYs. However, the ICERSs increase slightly for all treatments on the CE frontier and
pairwise ICERs for the ixekizumab sequences. The magnitude of the intercepts in these
equations is greater than those in the mapped EQ-5D-3L utility models and the coefficients
estimated for HAQ-DI and PASI are smaller relative to the base case, resulting in a higher
baseline utility value. Moreover, the effect of active treatments on disease activity has less of
an impact on utility in the 5L algorithms compared to the mapped 3L equations, which may

account for the smaller incremental QALYs of sequences relative to BSC.

When the York utility algorithm is selected, the total QALY's associated with each treatment
option are lower relative to the base case and the ICERs of the treatments on the frontier

and of the pairwise ICERs for the ixekizumab sequences in all subgroups are lower relative
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to the base case. The coefficients for HAQ and PASI are greater than the utility model used

in the base case. As the effect of active treatment on disease activity has a greater impact

on utility compared to the mapped 3L equations, the incremental QALYs of sequences

relative to BSC are greater.

Table 68 Coefficients of linear regression of utility versus HAQ-DI and PASI
Intercept HAQ-DI PASI
Source Mean Mean Mean
EQ-5D-5L (bDMARD-naive: SPIRIT-P1) [ [ [
EQ-5D-5L (bDMARD-experienced: SPIRIT-P2) | | [ [
York model 0.897 -0.298 -0.004
Table 69 Scenario analysis: York model coefficients
Treatment sequence Total Total Incremental | Incremental | ICER versus ICER
costs (£) QALYs | costs (£) QALYs baseline incremental
(E/QALY) (E/QALY) vs
BSC
bDMARD-naive; no
psoriasis
BSC £54,046 5.18 Referent Referent Referent Referent
APR-UST-BSC £93,347 7.28 £39,301 2.10 Extendedly £18,757
dominated
CZP-UST-BSC £99,866 7.55 £45,819 2.37 Extendedly £19,345
dominated
SEC150-UST-BSC £100,241 7.71 £46,195 2.53 Extendedly £18,252
dominated
ADA-UST-BSC £101,322 7.61 £47,276 2.43 Dominated £19,486
ETN-UST-BSC £103,692 8.07 £49,646 2.89 £17,149 £17,149
GOL-UST-BSC £108,195 7.89 £54,149 2.71 Dominated £19,961
IXEQ4W-UST-BSC £116,010 7.59 £61,963 2.41 Dominated £25,747
INF-UST-BSC £127,297 8.23 £73,251 3.05 £156,887 £24,053
bDMARD-naive; mild-to-
moderate psoriasis
BSC £70,006 4.90 Referent Referent Referent Referent
APR-UST-BSC £105,446 7.01 £35,440 2.1 Extendedly £16,788
dominated
CZP-UST-BSC £111,375 7.29 £41,369 2.39 Extendedly £17,326
dominated
SEC150-UST-BSC £111,743 7.46 £41,738 2.56 Extendedly £16,284
dominated
ADA-UST-BSC £112,849 7.35 £42,843 2.45 Dominated £17,483
ETN-UST-BSC £114,657 7.81 £44,651 2.91 £15,329 £15,329
GOL-UST-BSC £118,987 7.65 £48,981 2.75 Dominated £17,826
IXEQ4W-UST-BSC £127,777 7.34 £57,771 2.44 Dominated £23,715
INF-UST-BSC £138,072 7.99 £68,066 3.09 £132,273 £22,029
bDMARD-naive;
moderate-to-severe
psoriasis
BSC £99,884 3.63 Referent Referent Referent Referent
APR-UST-BSC £127,576 5.80 £27,692 217 Extendedly £12,765
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Treatment sequence Total Total Incremental | Incremental | ICER versus ICER
costs (£) QALYs | costs (£) QALYs baseline incremental
(E/QALY) (E/QALY) vs
BSC

dominated

CZP-UST-BSC £132,373 6.09 £32,489 2.46 Extendedly £13,206
dominated

ADA-UST-BSC £133,882 6.17 £33,998 2.55 Extendedly £13,357
dominated

ETN-UST-BSC £134,567 6.60 £34,683 2.98 £11,644 £11,644

GOL-UST-BSC £138,550 6.51 £38,666 2.89 Dominated £13,398

IXEQ2W-UST-BSC £155,459 6.34 £55,575 2.72 Dominated £20,454

SEC300-UST-BSC £155,532 6.15 £55,648 2.53 Dominated £22,027

INF-UST-BSC £157,603 6.89 £57,719 3.27 £79,663 £17,663

bDMARD-experienced;

no psoriasis

BSC £55,942 4.18 Referent Referent Referent Referent

Ustekinumab £82,143 5.40 £26,201 1.22 £21,462 £21,462

Ixekizumab Q4W £93,369 5.35 £37,427 1.17 Dominated £31,882

bDMARD-experienced;

mild-to-moderate

psoriasis

BSC £70,271 4.78 Referent Referent Referent Referent

Ustekinumab £94,133 6.05 £23,862 1.28 £18,675 £18,675

Ixekizumab Q4W £105,562 6.00 £35,291 1.23 Dominated £28,786

bDMARD-experienced;

moderate-to-severe

psoriasis

BSC £99,618 3.55 Referent Referent Referent Referent

Ustekinumab £118,915 4.85 £19,297 1.30 £14,873 £14,873

Ixekizumab Q2W £135,063 4.87 £35,446 1.32 £769,896 £26,884

Table 70 Scenario analysis: EQ-5D-5L utilities from SPIRIT trials
Treatment sequence Total Total Incremental | Incremental | ICER versus ICER
costs (£) QALYs | costs (£) QALYs baseline incremental
(E/QALY) (£/QALY) vs
BSC

bDMARD-naive; no

psoriasis

BSC £54,046 10.00 Referent Referent Referent Referent

APR-UST-BSC £93,347 11.31 £39,301 1.31 Extendedly £29,891
dominated

CZP-UST-BSC £99,866 11.48 £45,819 1.49 Extendedly £30,829
dominated

SEC150-UST-BSC £100,241 11.59 £46,195 1.59 Extendedly £29,086
dominated

ADA-UST-BSC £101,322 11.52 £47,276 1.52 Dominated £31,053

ETN-UST-BSC £103,692 11.81 £49,646 1.82 £27,328 £27,328

GOL-UST-BSC £108,195 11.70 £54,149 1.70 Dominated £31,809

IXEQ4W-UST-BSC £116,010 11.51 £61,963 1.51 Dominated £41,030

INF-UST-BSC £127,297 11.91 £73,251 1.91 £250,012 £38,330

bDMARD-naive; mild-to-

moderate psoriasis

BSC £70,006 9.51 Referent Referent Referent Referent

APR-UST-BSC £105,446 10.85 £35,440 1.34 Extendedly £26,401
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Treatment sequence Total Total Incremental | Incremental | ICER versus ICER
costs (£) QALYs | costs (£) QALYs baseline incremental
(E/QALY) (E/QALY) vs
BSC

dominated

CZP-UST-BSC £111,375 11.03 £41,369 1.52 Extendedly £27,218
dominated

SEC150-UST-BSC £111,743 11.15 £41,738 1.64 Extendedly £25,382
dominated

ADA-UST-BSC £112,849 11.07 £42,843 1.57 Dominated £27,371

ETN-UST-BSC £114,657 11.36 £44,651 1.85 £24,164 £24,164

GOL-UST-BSC £118,987 11.27 £48,981 1.76 Dominated £27,774

IXEQ4W-UST-BSC £127,777 11.07 £57,771 1.56 Dominated £36,994

INF-UST-BSC £138,072 11.50 £68,066 1.99 £166,179 £34,226

bDMARD-naive;

moderate-to-severe

psoriasis

BSC £99,884 7.38 Referent Referent Referent Referent

APR-UST-BSC £127,576 8.84 £27,692 1.45 Extendedly £19,048
dominated

CZP-UST-BSC £132,373 9.04 £32,489 1.66 Extendedly £19,610
dominated

ADA-UST-BSC £133,882 9.13 £33,998 1.74 Extendedly £19,529
dominated

ETN-UST-BSC £134,567 9.36 £34,683 1.97 £17,573 £17,573

GOL-UST-BSC £138,550 9.40 £38,666 2.02 Extendedly £19,176
dominated

IXEQ2W-UST-BSC £155,459 9.28 £55,575 1.90 Dominated £29,303

SEC300-UST-BSC £155,532 9.14 £55,648 1.76 Dominated £31,698

INF-UST-BSC £157,603 9.70 £57,719 2.31 £68,269 £24,975

bDMARD-experienced;

no psoriasis

BSC £55,942 9.48 Referent Referent Referent Referent

Ustekinumab £82,143 10.28 £26,201 0.80 £32,798 £32,798

Ixekizumab Q4W £93,369 10.25 £37,427 0.77 Dominated £48,723

bDMARD-experienced;

mild-to-moderate

psoriasis

BSC £70,271 9.12 Referent Referent Referent Referent

Ustekinumab £94,133 9.96 £23,862 0.84 £28,367 £28,367

Ixekizumab Q4W £105,562 9.93 £35,291 0.81 Dominated £43,620

bDMARD-experienced;

moderate-to-severe

psoriasis

BSC £99,618 4.30 Referent Referent Referent Referent

Ustekinumab £118,915 5.19 £19,297 0.88 £21,898 £21,898

Ixekizumab Q2W £135,063 5.21 £35,446 0.91 £574,009 £38,980
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Treatment continuation rule based on PsARC and PASI response rates

Table 71 Scenario analysis: PsARC and PASI 75

Treatment sequence Total Total Incremental | Incremental | ICER versus ICER
costs (£) QALYs | costs (£) QALYs baseline incremental
(E/QALY) (E£/QALY) vs
BSC

bDMARD-naive; no

psoriasis

BSC £54,046 8.09 Referent Referent Referent Referent

APR-UST-BSC £82,978 9.06 £28,932 0.97 Extendedly £29,932
dominated

ETN-UST-BSC £83,943 9.12 £29,896 1.02 Extendedly £29,197
dominated

CZP-UST-BSC £84,119 9.12 £30,073 1.02 Dominated £29,381

ADA-UST-BSC £88,657 9.23 £34,611 1.14 Extendedly £30,404
dominated

SEC150-UST-BSC £93,443 9.48 £39,396 1.38 £28,497 £28,497

GOL-UST-BSC £95,014 9.42 £40,968 1.33 Dominated £30,811

IXEQ4W-UST-BSC £108,754 9.48 £54,708 1.39 Extendedly £39,487
dominated

INF-UST-BSC £119,009 9.86 £64,962 1.77 £66,028 £36,709

bDMARD-naive; mild-to-

moderate psoriasis

BSC £70,006 7.74 Referent Referent Referent Referent

APR-UST-BSC £96,466 8.75 £26,460 1.01 Extendedly £26,315
dominated

ETN-UST-BSC £97,331 8.81 £27,325 1.06 Extendedly £25,686
dominated

CZP-UST-BSC £97,357 8.81 £27,351 1.07 Extendedly £25,653
dominated

ADA-UST-BSC £101,602 8.93 £31,596 1.19 Extendedly £26,633
dominated

SEC150-UST-BSC £105,809 9.19 £35,803 1.44 £24 845 £24,845

GOL-UST-BSC £107,277 9.13 £37,271 1.39 Dominated £26,816

IXEQ4W-UST-BSC £121,131 9.19 £51,125 1.44 Extendedly £35,410
dominated

INF-UST-BSC £130,489 9.59 £60,484 1.84 £61,250 £32,800

bDMARD-naive;

moderate-to-severe

psoriasis

BSC £99,884 6.21 Referent Referent Referent Referent

APR-UST-BSC £121,400 7.37 £21,516 1.17 Extendedly £18,450
dominated

CZP-UST-BSC £121,810 7.45 £21,926 1.24 £17,649 £17,649

ETN-UST-BSC £122,085 7.44 £22,201 1.23 Dominated £18,072

ADA-UST-BSC £125,471 7.59 £25,587 1.38 Extendedly £18,476
dominated

GOL-UST-BSC £129,782 7.85 £29,898 1.64 £20,066 £18,234

SEC300-UST-BSC £148,777 7.85 £48,893 1.64 Extendedly £29,755
dominated

IXEQ2W-UST-BSC £149,656 8.00 £49,772 1.79 Extendedly £27,797
dominated

INF-UST-BSC £151,432 8.36 £51,548 2.15 £42,203 £23,946

bDMARD-experienced;
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Treatment sequence Total Total Incremental | Incremental | ICER versus ICER
costs (£) QALYs | costs (£) QALYs baseline incremental
(£/QALY) (£/QALY) vs
BSC
no psoriasis
BSC £55,942 7.38 Referent Referent Referent Referent
Ustekinumab £78,624 8.1 £22,682 0.73 £31,085 £31,085
Ixekizumab Q4W £79,274 7.86 £23,332 0.48 Dominated £48,492
bDMARD-experienced;
mild-to-moderate
psoriasis
BSC £70,271 7.06 Referent Referent Referent Referent
Ustekinumab £91,014 7.90 £20,743 0.84 £24,788 £24,788
Ixekizumab Q4W £92,400 7.61 £22,129 0.55 Dominated £39,968
bDMARD-experienced;
moderate-to-severe
psoriasis
BSC £99,618 2.26 Referent Referent Referent Referent
Ustekinumab £116,582 3.49 £16,965 1.23 £13,744 £13,744
Ixekizumab Q2W £124,478 3.19 £24,860 0.94 Dominated £26,537
Table 72 Scenario analysis: PsARC and PASI 90
Treatment sequence Total Total Incremental | Incremental | ICER versus ICER
costs (£) QALYs | costs (£) QALYs baseline incremental
(£/QALY) (£/QALY) vs
BSC
bDMARD-naive; no
psoriasis
BSC £54,046 8.09 Referent Referent Referent Referent
CZP-UST-BSC £75,373 8.81 £21,327 0.71 £29,944 £29,944
APR-UST-BSC £75,981 8.79 £21,935 0.69 Dominated £31,599
ETN-UST-BSC £76,120 8.80 £22,074 0.70 Dominated £31,372
ADA-UST-BSC £79,242 8.88 £25,196 0.79 Extendedly £31,926
dominated
GOL-UST-BSC £84,021 9.03 £29,975 0.94 Extendedly £32,053
dominated
SEC150-UST-BSC £84,743 9.10 £30,697 1.01 £31,805 £30,489
IXEQ4W-UST-BSC £96,325 9.13 £42,279 1.03 Extendedly £40,884
dominated
INF-UST-BSC £106,175 9.47 £52,129 1.38 £57,302 £37,751
bDMARD-naive; mild-to-
moderate psoriasis
BSC £70,006 7.74 Referent Referent Referent Referent
CZP-UST-BSC £89,578 8.49 £19,572 0.75 £26,219 £26,219
APR-UST-BSC £90,329 8.47 £20,323 0.73 Dominated £27,983
ETN-UST-BSC £90,424 8.48 £20,418 0.74 Dominated £27,757
ADA-UST-BSC £93,240 8.57 £23,234 0.83 Extendedly £28,058
dominated
GOL-UST-BSC £97,510 8.73 £27,504 0.99 Extendedly £27,922
dominated
SEC150-UST-BSC £98,202 8.80 £28,196 1.06 £27,696 £26,654
IXEQ4W-UST-BSC £109,700 8.83 £39,694 1.09 Extendedly £36,527
dominated
INF-UST-BSC £118,733 9.20 £48,728 1.45 £52,238 £33,585

bDMARD-naive;
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Treatment sequence Total Total Incremental | Incremental | ICER versus ICER
costs (£) QALYs | costs (£) QALYs baseline incremental
(£/QALY) (E/QALY) vs
BSC
moderate-to-severe
psoriasis
BSC £99,884 6.21 Referent Referent Referent Referent
CZP-UST-BSC £115,963 7.09 £16,079 0.89 £18,102 £18,102
APR-UST-BSC £116,991 7.07 £17,107 0.86 Dominated £19,912
ETN-UST-BSC £117,008 7.07 £17,124 0.87 Dominated £19,730
ADA-UST-BSC £119,214 7.20 £19,330 0.99 Extendedly £19,538
dominated
GOL-UST-BSC £122,467 7.40 £22,583 1.19 £21,392 £18,941
SEC300-UST-BSC £138,369 7.47 £38,485 1.26 Extendedly £30,506
dominated
IXEQ2W-UST-BSC £139,861 7.60 £39,977 1.40 Extendedly £28,589
dominated
INF-UST-BSC £141,830 7.95 £41,946 1.74 £35,207 £24,075
bDMARD-experienced;
no psoriasis
BSC £55,942 7.38 Referent Referent Referent Referent
Ixekizumab Q4W £71,690 7.67 £15,748 0.30 ED £53,230
Ustekinumab £73,935 7.93 £17,992 0.55 £32,592 £32,592
bDMARD-experienced;
mild-to-moderate
psoriasis
BSC £70,271 7.06 Referent Referent Referent Referent
Ixekizumab Q4W £85,319 7.40 £15,047 0.35 ED £43,573
Ustekinumab £86,858 7.71 £16,587 0.65 £25,666 £25,666
bDMARD-experienced;
moderate-to-severe
psoriasis
BSC £99,618 2.26 Referent Referent Referent Referent
Ustekinumab £113,474 3.27 £13,856 1.01 £13,680 £13,680
Ixekizumab Q2W £118,024 2.89 £18,407 0.63 Dominated £29,173
Table 73 Scenario analysis: PsARC and PASI 100
Treatment sequence Total Total Incremental | Incremental | ICER versus ICER
costs (£) QALYs | costs (£) QALYs baseline incremental
(E/QALY) (£/QALY) vs
BSC
bDMARD-naive; no
psoriasis
BSC £54,046 8.09 Referent Referent Referent Referent
CZP-UST-BSC £68,964 8.58 £14,918 0.48 £30,971 £30,971
ETN-UST-BSC £70,321 8.57 £16,275 0.48 Dominated £34,001
APR-UST-BSC £70,400 8.58 £16,354 0.48 Extendedly £33,845
dominated
ADA-UST-BSC £72,163 8.62 £18,117 0.53 Extendedly £34,284
dominated
GOL-UST-BSC £75,443 8.72 £21,397 0.63 Extendedly £34,101
dominated
SEC150-UST-BSC £77,224 8.79 £23,178 0.69 £39,010 £33,426
IXEQ4W-UST-BSC £85,472 8.81 £31,426 0.72 Extendedly £43,669
dominated
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Treatment sequence Total Total Incremental | Incremental | ICER versus ICER
costs (£) QALYs | costs (£) QALYs baseline incremental
(E/QALY) (E/QALY) vs
BSC

INF-UST-BSC £94,069 9.10 £40,023 1.01 £53,007 £39,580

bDMARD-naive; mild-to-

moderate psoriasis

BSC £70,006 7.74 Referent Referent Referent Referent

CZP-UST-BSC £83,879 8.25 £13,873 0.51 £27,463 £27,463

ETN-UST-BSC £85,288 8.25 £15,282 0.50 Dominated £30,516

APR-UST-BSC £85,404 8.25 £15,398 0.51 Extendedly £30,451
dominated

ADA-UST-BSC £86,952 8.30 £16,946 0.56 Extendedly £30,522
dominated

GOL-UST-BSC £89,889 8.41 £19,883 0.66 Extendedly £30,014
dominated

SEC150-UST-BSC £91,606 8.48 £21,600 0.73 £34,324 £29,578

IXEQ4W-UST-BSC £99,752 8.50 £29,746 0.76 Extendedly £39,212
dominated

INF-UST-BSC £107,662 8.81 £37,656 1.07 £47,798 £35,318

bDMARD-naive;

moderate-to-severe

psoriasis

BSC £99,884 6.21 Referent Referent Referent Referent

CZP-UST-BSC £111,686 6.81 £11,802 0.60 £19,586 £19,586

ETN-UST-BSC £113,197 6.80 £13,313 0.59 Dominated £22.474

APR-UST-BSC £113,379 6.81 £13,495 0.60 Dominated £22,546

ADA-UST-BSC £114,507 6.87 £14,623 0.67 Extendedly £21,948
dominated

GOL-UST-BSC £116,758 7.01 £16,874 0.81 £24,701 £20,886

SEC300-UST-BSC £129,822 7.09 £29,938 0.89 Extendedly £33,754
dominated

IXEQ2W-UST-BSC £131,252 7.20 £31,368 1.00 Extendedly £31,503
dominated

INF-UST-BSC £132,826 7.50 £32,942 1.30 £32,984 £25,437

bDMARD-experienced;

no psoriasis

BSC £55,942 7.38 Referent Referent Referent Referent

Ixekizumab Q4W £66,386 7.54 £10,444 0.17 ED £62,334

Ustekinumab £69,298 7.76 £13,356 0.38 £35,267 £35,267

bDMARD-experienced;

mild-to-moderate

psoriasis

BSC £70,271 7.06 Referent Referent Referent Referent

Ixekizumab Q4W £80,367 7.25 £10,095 0.20 ED £51,701

Ustekinumab £82,749 7.51 £12,478 0.45 £27,949 £27,949

bDMARD-experienced;

moderate-to-severe

psoriasis

BSC £99,618 2.26 Referent Referent Referent Referent

Ustekinumab £110,399 2.97 £10,781 0.71 £15,150 £15,150

Ixekizumab Q2W £113,220 2.62 £13,602 0.36 Dominated £37,469

3.8.4 Summary of sensitivity analyses results
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The sensitivity analyses were conducted to indicate which key parameters and assumptions
had the greatest impact on the results. The deterministic sensitivity analyses demonstrated
that there were some common factors across the pairwise comparisons that had the greatest
impact on the implications for cost-effectiveness: treatment acquisition costs, discontinuation
rate, discounting of costs and QALY's, PSARC response rates and utility model coefficients.
With the exception of these parameters, ICERs were generally robust to variation in
parameters.

Scenario analyses were conducted to test key assumptions and assess the directional
impact on the cost-effectiveness of ixekizumab. Ixekizumab sequence was either extendedly
dominated or dominated in all scenario analyses based on the list price of ixekizumab.
Assumptions that had the greatest impact on the ICER for the ixekizumab sequences versus
BSC relative to the base case were HAQ-DI rebound to natural history in the BSC treatment
state, the York utility model coefficients, Poole et al (2010) algorithm for costs associated
with HAQ-DI, and combining PSARC and PASI rates as the treatment continuation rule.
When a time point of 16 weeks was used for response assessment, ixekizumab was
associated with an increase in both total costs and total QALY's with little impact on the ICER

versus BSC relative to the base case.
3.9 Subgroup analysis

The subgroups considered in the economic analysis were prior treatment experience

stratified by the extent of concomitant psoriasis.

Presenting economic analyses for bDMARD-naive and —experienced patient populations
separately was appropriate as the SPIRIT-P1 and SPIRIT-P2 trials relate separately to these
patient populations. PSARC response and utility valuation were estimated for each subgroup
from the respective trials. Furthermore, the pathway recommendations by NICE for
ustekinumab and secukinumab 300 mg necessitate the evaluation of these subgroups as
separate decision problems. The outcome of TA340 established the precedent of using a
particular therapy specifically in patients who had a prior inadequate response to TNF-alpha
inhibitor therapy. The licence wording for secukinumab states that the recommended dose
for patients with concomitant moderate to severe plaque psoriasis or who are anti-TNF-alpha
inadequate responders is 300 mg.

The presence and/or severity of concomitant psoriasis was assumed not to affect joint
response but was used to determine health state resource use costs and utilities. The

subgroups relating to presence and/or severity of concomitant psoriasis aligned with the
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approach taken by the Assessment Group in the 2016 York model and the licence wording
for secukinumab. The expected licence wording for ixekizumab recommends a dosing
regimen of 80 mg Q2W for 12 weeks followed by 80 mg Q4W thereafter for patients with
concomitant moderate-to-severe psoriasis. This dosing regimen was based on the PsA
subgroup data from the UNCOVER trial programme in psoriasis and aligns with the dosing
regimen in TA442 for ixekizumab in the treatment of moderate-to-severe psoriasis. It was not
possible to conduct a subgroup analysis by psoriasis severity in the SPIRIT-P1 and SPIRIT-
P2 trials separately as the sample sizes were not large enough to provide meaningful

results.

Lastly, the key point of note with respect to sub-groups is that the data provided in Section
2.7 presented various sub-groups where ixekizumab efficacy was consistent regardless of
baseline patient characteristics, therefore exploration of cost-effectiveness by clinically

defined sub-groups was not warranted.
3.10 Validation

3.10.1 Validation of the de novo cost-effectiveness analysis

The International Society for Pharmacoeconomics and Outcomes Research (ISPOR) and
Society for Medical Decision-Making (SMDM) Joint Task Force for Modelling Good
Research Practices describes model validity simply, as “how well the model reproduces

reality”. (126) The guidelines define the following five elements of model validation.

Face validity

Face validity of the conceptual model was checked in an advisory board with clinical and
health economic experts. Revisions to the conceptual model were made on the basis of
feedback from the advisory board and the recent York 2016 model, and subsequently

incorporated in the model development.

Verification or internal validity

The model was developed by an external consultancy and internal validation was
undertaken by another external consultancy. The model was checked by the second
consultancy from an overall health economics and outcomes research (HEOR) perspective
and to quality control the programming of the model to identify errors or omissions. A cell-by-

cell technical validation was carried out and the VBA code was checked.

Cross validity: comparison of results with other models analysing the same problem
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Replicating comparisons from previous submissions may be one way of checking cross-
validity. However, the confidential PAS price for secukinumab and apremilast makes the
cross-validation of base case ICERs between previous submissions difficult. In the
bDMARD-naive subgroups in the current analysis, the etanercept and infliximab sequences
are the only options that lie on the CE frontier that can be compared to previous economic
evaluations as they are not associated with a PAS. The ICERs for these treatments are
broadly in line with the ICERSs reported in the Assessment Group report for TA445. In the
bDMARD-experienced subgroups, the ICERSs for ustekinumab versus BSC align with those
reported in the TA445 Assessment Group report.

External validity: comparing model results with real-world results

Long term observational studies have not been carried out for ixekizumab, therefore external

validity of real world clinical effectiveness is difficult to assess.

Predictive validity: comparing model results with prospectively observed events

Adalimumab is included as a reference arm in the SPIRIT-P1 trial and is included in a
powered head-to-head study versus ixekizumab that is currently underway (NCT03151551).
Although data from the head-to-head trial are not currently available, predictive validity could
be assessed by comparing the ICER for ixekizumab versus adalimumab from the model, as
and when it can be updated with the powered head-to-head trial data, to the ICER as it is

with currently available indirect evidence.

3.10.2 Validation of input data

A hierarchy of evidence in the estimation of parameters is outlined in NICE Decision Support
Unit (DSU) Technical Support Document (TSD) 13. (127) The five data elements described
in the TSD are clinical effect sizes, baseline clinical data, resource use, unit costs and health
utilities. The sources of evidence used to inform the economic model are therefore ranked
highly in each category of the hierarchy with scores of 1+ to 2. The model uses clinical effect
sizes from a Bayesian NMA and baseline clinical data from the SPIRIT-P1 and-P2 trials.
Resource use estimates are sourced from previously published economic evaluations and
unit costs from recently published UK sources. Health utilities were assessed from patients
in the SPIRIT trials using the EQ-5D-5L and were mapped to the EQ-5D-3L. The utility data
subsequently informed a utility algorithm with a functional form that aligned with recent

economic evaluations in PsA. (2)
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3.11 Interpretation and conclusions of economic evidence

The de novo economic analysis uses the modelling approach of the York PsA models as a
foundation to assess the effect of treatment on both the joint and skin components of PsA.
The second revision of the York model was developed in 2016. As this model structure was
accepted by the Committee for TA445, the current analysis follows this model approach. In
modelling the time spent on each active treatment as two discrete time periods, i.e. a trial
period and continued treatment period, the model structure reflects the clinical pathway in
PsA in England and Wales. Joint response assessment in the model, i.e. achievement of

PsARC at the end of 12-24 weeks, aligns with the treatment continuation rule for NICE.

The 2016 York model considered six patient subgroups, each characterised by both their
prior bDMARD exposure and presence or severity of concomitant psoriasis. This approach
was considered important to use in the current model to generate economic results that are
relevant for all patients who are eligible for b/tsDMARD therapy for two reasons. First, the
recommended licensed dosing regimen of both IL-17 DMARDs are specific to the presence
of concomitant moderate-to-severe psoriasis and, in the case of secukinumab, whether the
patient has receive a prior TNF-alpha inhibitor. The two dosing regimens are associated with
different levels of clinical response and as such, capturing the differences in transition
probabilities in the model is paramount. Moreover, the cost implications render the two
doses of secukinumab (150 mg and 300 mg) and the trial period dosing regimens of
ixekizumab Q2W and ixekizumab Q4W important to consider in the economic evaluation
separately, rather than as a blended average of the two dosing regimens. Second, the STA
for ustekinumab and the MTA for certolizumab pegol and secukinumab established a
precedent of recommending treatments following inadequate response or contraindication to
a TNF-alpha inhibitor. Considering a population with prior exposure to a bDMARD was

therefore also necessary from a national reimbursement perspective.

A strength of the model is its flexibility to incorporate b/tsDMARD treatment sequences using
data from the relevant Bayesian analysis networks specific to the line of therapy.
Ustekinumab, certolizumab pegol and secukinumab were recommended by NICE for
patients with prior TNF-exposure. In clinical practice, patients may receive a TNF-alpha
inhibitor following failure on a prior TNF-alpha inhibitor. While the model has the flexibility to
capture different combinations and orderings of treatments, ustekinumab was selected in the
base case as a common second-line bDMARD across treatment sequences, in alignment
with the approach in TA445. The recommendation of certolizumab pegol in bDMARD-

experienced patients is restricted only to those with secondary non-response to a prior TNF-
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alpha inhibitor and market research data indicates that Stelara is associated with a larger

market share in second-line use of bDMARDs than secukinumab (Company budget impact

template). (128)

HRQoL data were directly elicited from patients in SPIRIT-P1 and SPIRIT-P2 using the EQ-
5D-5L instrument and mapped to the EQ-5D-3L dataset in accordance with NICE'’s position
statement. The EQ-5D-3L data were estimated for the bDMARD-naive and bDMARD-

experienced populations, separately, to reflect the inherent differences in terms of functional

disability and skin involvement between these two populations.

A further strength of the model is the incorporation of additional PASI health states. IL-17
therapies in psoriasis have been associated with higher rates of skin response and
clearance. To better capture the effect of these treatments on concomitant psoriasis in
patients with PsA, the effect of PASI 50 and 75 response on costs and utilities is captured in
the base case analyses, and PASI 75, PASI 90 and PASI 100 are tested in sensitivity

analyses as part of the treatment continuation rule in conjunction with PSARC.

A limitation of the model is the availability of subgroup-specific data on relevant clinical
outcomes. The 2016 York model was informed by clinical outcomes specific to the
bDMARD-naive and bDMARD-experienced subgroups at the relevant assessment
timepoints for each treatment of interest. However, these data are not publicly available for
all comparators. A systematic literature review identified gaps in the availability of bDMARD-
naive and bDMARD-experienced data for certolizumab pegol and secukinumab at the
relevant timepoints for response assessment. In the absence of these data, overall
population data have been used in the bDMARD-naive network in the base case. As the
majority of patients in these trials were bDMARD-naive, these studies have only been
incorporated in the bDMARD-experienced network in a sensitivity analysis. Furthermore,
given the small patient numbers in the bDMARD-experienced network, it was not possible to
conduct a meta-regression adjusting for placebo response in this population, therefore
placebo-adjusted response rates are considered only for the bDMARD-naive population in a

sensitivity analysis.

The presence of confidential PAS price discounts for apremilast, secukinumab and
ixekizumab hinders the comparison of the predicted results with previously published
economic evaluations. Using the list price of ixekizumab in the base case analyses results in
both ixekizumab Q2W in the bDMARD-naive subgroup with moderate-to-severe psoriasis
and ixekizumab Q4W in the no psoriasis and mild-to-moderate psoriasis subgroups being

dominated or extendedly dominated by other treatments. When the PAS price of ixekizumab
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is included in the analyses, the ixekizumab sequences are extendedly dominated in the
bDMARD-naive subpopulation and lie on the frontier in the bDMARD-experienced
population. In the no psoriasis and mild-to-moderate psoriasis subgroups, the ixekizumab
Q4W sequences are associated with an ICER of less than £30,000/QALY versus BSC and
in the moderate-to-severe psoriasis subgroup, the ICER for ixekizumab Q2W versus BSC is
lower than £20,000/QALY.

Assumptions that had the greatest impact on the ICER for the ixekizumab sequences versus
BSC relative to the base case were HAQ-DI rebound to natural history in the BSC treatment
state, use of the York utility model coefficients, Poole et al (2010) algorithm to estimate
HAQ-DI-related costs, and combining PSARC and PASI 100 rates as the treatment
continuation rule. An assessment time point of 16 weeks for ixekizumab was associated with
an increase in total QALYs and a small non-directional impact on the ICER versus BSC

relative to the base case.

The QALYs predicted by the model for each active treatment or treatment sequence lie
within the range of one QALY over a lifetime horizon; notably, the difference between
ixekizumab and ustekinumab in the bDMARD population is 0.03 QALYs in the no psoriasis
and moderate-to-severe psoriasis subgroups and 0.04 QALYs in the mild-to-moderate
subgroup. The small denominators in the ICER calculation in each model subgroup are
indicative of the similarity in efficacy between treatments. When the PAS price of ixekizumab
is taken into account, ixekizumab is associated with a total cost that is lower than the

alternative treatment options that do not have confidential PAS discounts.
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Single technology appraisal
Ixekizumab for treating active psoriatic arthritis after DMARDs [ID1194]
Dear James,

The Evidence Review Group, Kleijnen Systematic Reviews, and the technical team at NICE
have looked at the submission received on 2 February 2018 from Eli Lilly. In general, they
felt that it is well presented and clear. However, the ERG and the NICE technical team would
like further clarification on the clinical and cost effectiveness data (see questions listed at
end of letter).

The ERG and the technical team at NICE will be addressing these issues in their reports.

Please provide your written response to the clarification questions by 5pm on 13 March
2018. Your response and any supporting documents should be uploaded to NICE Docs.

Two versions of your written response should be submitted; one with academic/commercial-
in-confidence information clearly marked and one with this information removed.

Please underline all confidential information, and separately highlight information that is
submitted as commercial in confidence in turquoise, and all information submitted as
academic in confidence in yellow.

If you present data that are not already referenced in the main body of your submission and
that are academic/commercial in confidence, please complete the attached checklist for
confidential information.

Please do not embed documents (PDFs or spreadsheets) in your response because this
may result in them being lost or unreadable.

If you have any queries on the technical issues raised in this letter, please contact Ross
Dent, Technical Lead (Ross.Dent@nice.org.uk). Any procedural questions should be
addressed to Kate Moore, Project Manager (Kate.Moore@pnice.org.uk).

Yours sincerely
Helen Knight

Associate Director — Appraisals
Centre for Health Technology Evaluation

www.hice.org.uk
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Section A: Clarification on effectiveness data

Literature searching

A1l

A2.

A3.

A4.

Priority question: The company noted systematic errors and mistakes in the search
strategies conducted for the initial review. To ensure relevant studies included in
previous systematic reviews (SRs) and network meta-analyses (NMAs) were picked up
by the incorrect initial review searches, the company reported conducting cross-
checks (appendices, page 7).’

In order for the ERG to conduct independent verification:

a) Please provide full and specific details of how you identified the SRs and NMA
which were screened as part of the 'cross-checking' (for example, search
strategies and date spans).

b) Please provide date of searches, date spans, full strategies reported in sufficient
detail that they can be reproduced, including names of databases and hosts.

c) Please report the number of SR/NMA references retrieved from each individual
source.

Priority question: Please provide a list of full references as well as the PDFs for the
41 SRs and NMAs described in the PRISMA flowchart for the initial review (appendices,
page 21).

The PRISMA flowchart for the study flow for the Updated Review shows 101 records
excluded before screening "as previously captured in ELLPHC162159
SLR" (appendices, page 22)."

Please provide a full reference and the PDF for ELLPHC162159 as well as a detailed
rationale justifying this decision.

Please explain why the clinical effectiveness searches were limited to English language
publications only.

Patient population

AbL.

Priority question: A proportion of patients in SPIRIT-P1 were bDMARDs-naive and
SPIRIT-P2 included patients who were previously treated with one or more bDMARDs.
The pre-treatment of these patients may be different from the pre-treatment of UK
patients who would be eligible for biologic treatment.
a) Please clarify whether patients included in those trials are representative of UK
clinical practice.
b) Please explain the potential effect of including less/more heavily pre-treated
patients on the clinical and cost effectiveness of ixekizumab.
c) Please provide 12 and 16 weeks results for all reported outcomes in the subgroup
of patients eligible for treatment with biologics (referred to as the “NICE ITT
population” in the company submission).
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d) Please provide 12 and 16 week results for the NMA outcomes listed in Tables 15
and 16 of the company submission (CS) appendices.’ Please only include results
of trials conducted in patients eligible for biologic treatment for psoriatic arthritis
(PsA) in the UK, according to the final scope issued by NICE.?

e) Please provide the footnote for the asterisk used in Table 15 of the CS
appendices.’

The number of patients and percentages by region reported for SPIRIT-P2 does not
add up. Please provide a corrected breakdown of regions and countries of participants
in the SPIRIT-P1 and SPIRIT-P2 trials (cf. Table 9 of the CS?3).

Please discuss the differences in outcomes (e.g. Tender Joint Count (TJC), Swollen
Joint Count (SJC), DAS-28, HAQ-DI) when comparing the British Society for
Rheumatology Biologics Registry (BSRBR), SPIRIT-P1, and SPIRIT-P2 trials. Please
discuss the potential impact on the study generalisability (cf. Table 32 of the CS?).

Network meta-analysis

A8.

A9.

A10.

A11.

A12.

A13.

Priority question: Some of the outcomes defined in company’s decision problem (Table
1 of the CS) were not included in either the NMA or the economic model, namely
ACR 20/ 50/ 70, minimal disease activity (MDA), Leeds Enthesitis Index (LEI), nail
psoriasis severity index (NAPSI), Leeds Dactylitis Index (LDI), modified total Sharp
score (MTSS), adverse events, and mortality. Please provide all relevant results,
including NMA results, for at least ACR 20 and adverse events (e.g. any adverse events
(AE), any serious adverse events (SAE), =1 treatment emergent adverse events
(TEAE), treatment discontinuation, malignancies).

Priority question: Please provide a discussion of the clinical similarity of the trials
included in each NMA, e.g. disease severity, previous treatments and length of follow-
up. This should expand on the information presented in Tables 13, 17, and 18 of the
appendices.’

The NMA results have been reported as percentages or means for each treatment
without statistical comparisons between treatments in the NMA, especially between
ixekizumab and other treatments. Please provide odds ratios with 95% credible intervals
(Crl) for the treatment comparisons of interest for binary outcomes or mean differences
with Crl for continuous outcomes.

Priority question: Please provide the data used in each NMA model in a format suitable
for entering directly into R and/or WinBUGs.

Priority question: Please provide the results of all random effects NMA models.

Priority question: Please present and discuss the main conclusion from the NMA
regarding the clinical effectiveness of ixekizumab compared to other treatments.
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A14. Please discuss which of the reported NMAs you consider to be the most clinically

relevant.

Section B: Clarification on cost effectiveness data

Literature searching

B1.

B2.

B3.

Please explain why the cost-effectiveness model input searches were limited to English,
French, German, ltalian or Spanish language publications only.

For all cost-effectiveness and model input searches documented in pages 154-174 of
the appendices,' please provide the following information for each individual search
strategy:
a) Date parameters of search
b) Database host/interface (e.g. Ovid, ProQuest etc.)
¢) Number of results retrieved by each search line and the overall number retrieved
from each database.

HEED and the HTA database were searched for this submission. Please explain why
NHS EED (NHS Economic Evaluation Database) was not searched.

Model structure

B4.

BS.

Priority question: Response to treatment is a crucial element of the model structure,
and informs the transition to the treatment continuation state. Response to treatment,
assessed using the Psoriatic Arthritis Response Criteria (PsARC), is a function of
change in disease state and not absolute disease severity. As a result, patients in the
treatment continuation health state with response may be heterogeneous with regard to
quality of life and costs.
a) Please provide the PSARC response rates for each comparator in each subgroup.
b) Please justify the use of PSARC response to determine response. The ERG
acknowledges that this measure is commonly used to assess treatment response
in PsA patients. However, because it is based on relative reductions, patients in
the continuous treatment health states may be heterogeneous in terms of absolute
disease severity. .This presents challenges for the accurate estimation of health-
related quality of life and costs and resource use associated with these health
states.
c) Please show that patients achieving response are homogeneous with regards to
disease severity (in terms of Psoriasis Area and Severity Index (PASI) and HAQ-
DI scores), utility gain from response, and with regards to costs and resource use.

It is assumed that patients in the ‘no psoriasis’ subgroup at the beginning of the cost
effectiveness model will not develop psoriasis later on. Additionally, it is assumed that
PASI scores of patients with psoriasis return to their baseline score in case of non-
response to treatment or treatment discontinuation, i.e. the severity of psoriasis does
not change over time.

www.hice.org.uk
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a) Please provide a definition of ‘no psoriasis’ given that these patients have active
psoriatic arthritis.

b) Please also provide definitions for ‘mild to moderate psoriasis’ and ‘moderate to
severe psoriasis’.

c) Please justify the assumptions of no change in baseline psoriasis over time and
elaborate on the potential impact of this assumption on the estimated cost
effectiveness.

B6. Assumptions around changes in PASI and HAQ-DI scores in the model are unclear.

a) Patientsin the ‘trial period’ health states experience instantaneous PASI and HAQ-
DI improvements. Please justify why this improvement takes place at treatment
initiation.

b) Please provide a scenario analysis in which the improvement in PASI and HAQ-
DI scores for responders and non-responders is modelled as a gradual
improvement until response assessment.

c) Please explain why patients who transition to best supportive care (BSC)
experience an instant rebound to the baseline PASI, and implement a more
gradual rebound if necessary.

d) Please provide explanation for the HAQ-DI calculations over time for patients
receiving BSC.

Patient population

B7. Priority question: The baseline PASI scores used for the different subgroups in this
submission differ from previous appraisals (i.e. the adaptation of the York model for
TA 445%) and it is not clear how these scores were obtained.

a) Please describe how baseline PASI scores have been determined for the ‘no
psoriasis’, ‘mild-to-moderate psoriasis’, and ‘moderate-to-severe psoriasis’
subgroups.

b) Please discuss the differences in these PASI scores compared with TA 445, and
the potential impact on cost effectiveness of these differences.

c) Please explain what is meant by “TA 445 naive baseline” in relation to baseline
HAQ and PASI scores (cells J20:K20, ‘Main’-tab, cost effectiveness model).

Intervention and comparators
B8. Priority question: CS Tables 39 and 40 provide an overview of treatment sequences
used in the cost effectiveness model.?
a) Please provide further justifcation for the selection of treatment sequences
(besides the selection in the York model).
b) Please justify why treatment sequences are composed of two biologics followed
by BSC in the bDMARD-naive subgroup and of one biologic followed by BSC in
the bDMARD-experienced subgroup (i.e. assuming patients would receive a
maximum of two biologics).
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c) Please clarify whether the overview of treatment sequences in Tables 39 and 40
of the CS is exhaustive for the UK context.?

Please describe the treatments incorporated in BSC, which, according to the CS?, is a
mix of cDMARDs and palliative care, and discuss whether this reflects UK clinical
practice.

The present submission differs from the scope in the selection of comparators and
concomitant treatments. In the scope, ustekinumab, certolizumab pegol, secukinumab
and BSC are listed as comparators for ixekizumab in bDMARD-experienced patients.?
However, these comparisons are not provided in the company base-case analyses. The
scope furthermore states that bDMARDS may be administered with or without
methotrexate (and in SPIRIT-P1 54.2% of patients received methotrexate at baseline).®

a) Please include all comparators listed in the scope for all subgroups in the base-
case cost effectiveness analyses.

b) Please include methotrexate in all base-case cost effectiveness analyses. More
specifically, please provide an estimate of the proportion of patients who would
receive concomitant methotrexate with each comparator and incorporate resource
use and costs associated with methotrexate treatment in the cost effectiveness
model.

Treatment effectiveness

B11.

B12.

B13.

Priority question: The file “ID1194 ixekizumab PsA model parameters and state trace
(AIC).xIsx” provided in advance of the final submission is helpful to understand the
economic model. Please provide an updated version of this file, corresponding to the
economic model file submitted with an updated trace and transition matrix.

Priority question: Section 3.3 “Clinical parameters and variables” of the CS does not
provide an overview of the clinical parameters and variables used in the model.®

a) Please provide an overview of all transition probabilities used in the model with
sources.

b) Please justify the sources and calculations used to inform the transition
probabilities in the model (including why the calculations in Tables 41 and 42 of
the CS are appropriate).?

c) According to the calculations in Table 41 and the text below this Table, responders
are subdivided into PASI 75 and PASI 50-74.% Please justify why the other PASI
categories (e.g. < PASI 50) are not used.

Priority question: CS Table 38 specifies the model trial period for each treatment after
which treatment response is assessed.® However, for some treatments the model trial
period is inconsistent with the time points used in the NMA as specified in CS appendix
section 1.8 (e.g. for secukinumab data from the 12 week time point from the FUTURE 2
trial is used in the NMA while the model trial period is 16 weeks)."
a) Please justify this inconsistency regarding the model trial period and time point
used in the NMA.
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b) Please incorporate necessary adjustments to correct this inconsistency in the

economic model.

The CS states that “the trial period length is dependent on the biologic and can
last from 10 to 16 weeks in alignment with the response assessment time points
in NICE guidance for each treatment of interest.” (pages 106-107).2 The 10-16
weeks period is inconsistent with CS Table 38 where the model trial period length
is reported to be 12-24 weeks.? Please clarify this discrepancy.

In absence of alternative data, treatment discontinuation is assumed to be constant
and equal for all biological treatments (independent of treatment line).

a)
b)

c)

Please clarify whether this assumption is consistent with expert opinion.

Please justify why treatment discontinuation was not based on the SPIRIT trials
and/or elicited expert opinion.

Please provide the NMA results for treatment discontinuation, where and if
possible.

Adverse events

B15. Priority question: The CS states that adverse events “were thought to be captured only
to the extent that they affect the initial response and the long-term withdrawal rates”
(page 121).2 However, long-term withdrawal rates were treatment-independent in the
model, and the extent to which these rates capture treatment-associated adverse events
is questionable. Furthermore, the scope identified adverse events as relevant outcomes
for this appraisal.? Please include the impact of health-related quality of life and resource
use and costs associated with adverse events in the cost effectiveness model.

Health-related quality of life
Please provide further information and justification for the estimation of health-related
quality of life.

B16.

B17.

a)

b)

Section 3.4 of the CS stated that “no imputation method was applied in case of
missing information on EQ-5D as only a small proportion of patients in each trial
had a missing EQ-5D score (20/417 in SPIRIT-P1 and 32/331 in SPIRIT-P2)”
(page 120).2 This implicitly assumes that these data were missing at random.
Please provide justification for this assumption and provide additional analysis
imputing missing data, if necessary.

Please provide more explanation and justification for how utility values were
estimated using both data points (baseline and at 12 weeks). In particular, please
explain whether a mixed effects model was used, and if not, please comment on
why this was not used and provide a scenario where utility estimates are based
on a mixed effects model (using all available data).

Please provide a scenario analysis in which utility values are adjusted for the general
population utility values.

www.hice.org.uk



NIC

Level 1A

Nottonal Instiiute for City Tower
Health and Care Excellence Manchester
M1 4BT

United Kingdom

+44 (0)300 323 0140

Resource use and cost

B18. Please justify why costs of BSC are assumed to be zero, given that BSC is a mix of
cDMARDs and palliative care according to the CS.® Please provide a scenario in which
the appropriate costs for BSC are included.

B19.

B20.

Validation

B21.

Please provide justification for why the mean weight from SPIRIT-P1 and -P2 was
deemed appropriate (i.e. representative of UK clinical practice) to calculate the drug
acquisition costs for infliximab.

Please provide justification for estimating resource use associated with the HAQ-DI
score.

a)

b)

Neither the Kobelt et al (2002) nor the Poole et al (2010) studies were considered
ideal for estimating resource use and costs associated with the HAQ-DI score
given that a) Kobelt et al is a study in rheumatoid arthritis patients, b) resource use
associated with rheumatoid arthritis may have changed since the publication of
this study, and c) Poole et al (2010) was associated with limitations in the
calculation of the estimates.® 7 Please explain whether alternative data sources,
such as the SPIRIT trials or studies included in the recent review by D’Angiolella
et al (2018),, were considered for this submission, and explain why they were not
used.®

Please explain how the estimate of 15% for the reduction in resource use
estimates to avoid double-counting of drug acquisition costs was obtained.

Priority question: Please provide a cross-validation of all cost effectiveness analyses
identified in the SR, including a Table that considers for each study:

Model structure and major assumptions

Intervention and comparators

Response rates and other (influential) transition probabilities

HRQoL data used

Results

If applicable, possible explanation(s) for discrepant results compared with the
present assessment.

B22. The CS states that “the second revision of the York model (2016) served as the
foundation of the current de novo analysis” (page 103).* However, the economic model
submitted by the company deviated from the York model in several aspects (e.g.
incorporating additional PASI response thresholds: PASI 50, PASI 90 and PASI 100).

a)

b)

Please specify all deviations from the York model with regards to model structure
as well as model assumptions.
Please justify the abovementioned deviations from the York model.

Section C: Textual clarifications and additional points

C1.

Priority question: Please provide all references used in the CS appendices.’
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Single technology appraisal
Ixekizumab for treating active psoriatic arthritis after DMARDs [ID1194]
Dear James,

The Evidence Review Group, Kleijnen Systematic Reviews, and the technical team at NICE
have looked at the submission received on 2 February 2018 from Eli Lilly. In general, they
felt that it is well presented and clear. However, the ERG and the NICE technical team would
like further clarification on the clinical and cost effectiveness data (see questions listed at
end of letter).

The ERG and the technical team at NICE will be addressing these issues in their reports.

Please provide your written response to the clarification questions by 5pm on 13 March
2018. Your response and any supporting documents should be uploaded to NICE Docs.

Two versions of your written response should be submitted; one with academic/commercial-
in-confidence information clearly marked and one with this information removed.

Please underline all confidential information, and separately highlight information that is
submitted as commercial in confidence in turquoise, and all information submitted as
academic in confidence in yellow.

If you present data that are not already referenced in the main body of your submission and
that are academic/commercial in confidence, please complete the attached checklist for
confidential information.

Please do not embed documents (PDFs or spreadsheets) in your response because this
may result in them being lost or unreadable.

If you have any queries on the technical issues raised in this letter, please contact Ross
Dent, Technical Lead (Ross.Dent@nice.org.uk). Any procedural questions should be
addressed to Kate Moore, Project Manager (Kate.Moore@pnice.org.uk).

Yours sincerely

Helen Knight
Associate Director — Appraisals
Centre for Health Technology Evaluation


mailto:Ross.Dent@nice.org.uk
mailto:Kate.Moore@nice.org.uk

Level 1A

N I c Nattonal Instifute for City Tower
Health and Care Excellence Manchester
M1 4BT

United Kingdom
+44 (0)300 323 0140

Section A: Clarification on effectiveness data

Literature searching

A1. Priority question: The company noted systematic errors and mistakes in the search
strategies conducted for the initial review. To ensure relevant studies included in
previous systematic reviews (SRs) and network meta-analyses (NMAs) were picked up
by the incorrect initial review searches, the company reported conducting cross-
checks (appendices, page 7).(1)
In order for the ERG to conduct independent verification:

a) Please provide full and specific details of how you identified the SRs and NMA
which were screened as part of the 'cross-checking' (for example, search
strategies and date spans).

b) Please provide date of searches, date spans, full strategies reported in sufficient
detail that they can be reproduced, including names of databases and hosts.

c) Please report the number of SR/NMA references retrieved from each individual
source.

The SLR and NMA publications identified in the updated systematic review and the
Assessment Group report for TA445 were used to identify any key publications or
outcomes that were missing as a results of the errors in the initial SLR search
strategy. The search strategies and date spans of the updated systematic review are
presented in Tables 4-8 of Appendix D. The publications identified through these

searches and used to cross-check the current SLR are:

e Ramiro S, Smolen JS, Landewe R, et al. Pharmacological treatment of psoriatic
arthritis: a systematic literature review for the 2015 update of the EULAR
recommendations for the management of psoriatic arthritis. Ann Rheum Dis.
2016;75(3):490-498.

e Mcinnes IB, Nash P, Ritchlin C, et al. THU0437 Secukinumab for The Treatment
of Psoriatic Arthritis: Comparative Effectiveness Results versus Licensed
Biologics and Apremilast from A Network Meta-Analysis. Annals of the
Rheumatic Diseases. 2016;75(Suppl 2):348-349.

e Druyts E, Palmer JB, Balijepalli C, et al. Treatment modifying factors of
biologics for psoriatic arthritis: a systematic review and Bayesian meta-
regression. Clin Exp Rheumatol. 2017;35(4):681-688.
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Cawson MR, Mitchell SA, Knight C, et al. Systematic review, network meta-

analysis and economic evaluation of biological therapy for the management of

active psoriatic arthritis. BMC Musculoskelet Disord. 2014,;15:26.

Goulabchand R, Mouterde G, Barnetche T, Lukas C, Morel J, Combe B. Effect
of tumour necrosis factor blockers on radiographic progression of psoriatic
arthritis: a systematic review and meta-analysis of randomised controlled
trials. Ann Rheum Dis. 2014,;73(2):414-419.

Lemos LL, de Oliveira Costa J, Almeida AM, et al. Treatment of psoriatic
arthritis with anti-TNF agents: a systematic review and meta-analysis of
efficacy, effectiveness and safety. Rheumatol Int. 2014;34(10):1345-1360.

Craig D, O'Connor J, Rodgers M, Rodriguez-Lopez R, Smith A, N W.
Ustekinumab for treating active and progressive psoriatic arthritis: A single

techology appraisal. Centre for Reviews and Dissemination. 2013.

Fenix-Caballero S, Alegre-del Rey EJ, Castano-Lara R, Puigventos-Latorre F,
Borrero-Rubio JM, Lopez-Vallejo JF. Direct and indirect comparison of the
efficacy and safety of adalimumab, etanercept, infliximab and golimumab in
psoriatic arthritis. J Clin Pharm Ther. 2013;38(4):286-293.

Thorlund K, Druyts E, Avina-Zubieta JA, Mills EJ. Anti-tumor necrosis factor
(TNF) drugs for the treatment of psoriatic arthritis: an indirect comparison

meta-analysis. Biologics. 2012;6:417-427.

Migliore A, Bizzi E, Broccoli S, Lagana B. Indirect comparison of etanercept,

infliximab, and adalimumab for psoriatic arthritis: mixed treatment comparison

using placebo as common comparator. Clinical rheumatology. 2012;31(1):133-

137

A2. Priority question: Please provide a list of full references as well as the PDFs for the

41 SRs and NMAs described in the PRISMA flowchart for the initial review (appendices,
page 21).(1)
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SLR references’.

ii.

ii.

iv.

vi.

Vii.

Acosta Felquer ML, Coates LC, Soriano ER, et al. Drug therapies for peripheral
joint disease in psoriatic arthritis: a systematic review. The Journal of
rheumatology. 2014;41(11):2277-2285.

Armstrong AW, Tuong W, Love TJ, et al. Treatments for nail psoriasis: a
systematic review by the GRAPPA Nail Psoriasis Work Group. The Journal of
rheumatology. 2014;41(11):2306-2314.

Barnabe C, Bessette L, Flanagan C, et al. Sex differences in pain scores and
localization in inflammatory arthritis: a systematic review and metaanalysis.
The Journal of rheumatology. 2012;39(6):1221-1230.

Behrens F, Canete JD, Olivieri I, van Kuijk AW, McHugh N, Combe B. Tumour
necrosis factor inhibitor monotherapy vs combination with MTX in the
treatment of PsA: a systematic review of the literature. Rheumatology (Oxford,
England). 2015;54(5):915-926.

Betts KA, Griffith J, Friedman A, Zhou ZY, Signorovitch JE, Ganguli A. An
indirect comparison and cost per responder analysis of adalimumab,
methotrexate and apremilast in the treatment of methotrexate-naive patients
with psoriatic arthritis. Current medical research and opinion. 2016;32(4):721-
729.

Boehncke WH, Alvarez Martinez D, Solomon JA, Gottlieb AB. Safety and
efficacy of therapies for skin symptoms of psoriasis in patients with psoriatic
arthritis: a systematic review. The Journal of rheumatology. 2014;41(11):2301-
2305.

Bravo Vergel Y, Hawkins NS, Claxton K, et al. The cost-effectiveness of
etanercept and infliximab for the treatment of patients with psoriatic arthritis.
Rheumatology (Oxford, England). 2007;46(11):1729-1735.
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Burmester GR, Panaccione R, Gordon KB, Mcliraith MJ, Lacerda AP.
Adalimumab: long-term safety in 23 458 patients from global clinical trials in
rheumatoid arthritis, juvenile idiopathic arthritis, ankylosing spondylitis,
psoriatic arthritis, psoriasis and Crohn's disease. Annals of the rheumatic
diseases. 2013;72(4):517-524.

Cassell S, Kavanaugh AF. Therapies for psoriatic nail disease. A systematic
review. The Journal of rheumatology. 2006;33(7):1452-1456.

Cawson MR, Mitchell SA, Knight C, et al. Systematic review, network meta-
analysis and economic evaluation of biological therapy for the management of

active psoriatic arthritis. BMC musculoskeletal disorders. 2014;15:26.

Coates LC, Kavanaugh A, Ritchlin CT. Systematic review of treatments for
psoriatic arthritis: 2014 update for the GRAPPA. The Journal of rheumatology.
2014;41(11):2273-2276.

Coto-Segura P, Eiris-Salvado N, Gonzalez-Lara L, et al. Psoriasis, psoriatic
arthritis and type 2 diabetes mellitus: a systematic review and meta-analysis.
The British journal of dermatology. 2013;169(4):783-793.

Desai RJ, Thaler KJ, Mahlknecht P, et al. Comparative Risk of Harm Associated
With the Use of Targeted Imnmunomodulators: A Systematic Review. Arthritis
care & research. 2016;68(8):1078-1088.

Fang N, Jiang M, Fan Y. Association Between Psoriasis and Subclinical
Atherosclerosis: A Meta-Analysis. Medicine. 2016;95(20):e3576.

Gladman DD. Traditional and newer therapeutic options for psoriatic arthritis:
an evidence-based review. Drugs. 2005;65(9):1223-1238.

Goulabchand R, Mouterde G, Barnetche T, Lukas C, Morel J, Combe B. Effect
of tumour necrosis factor blockers on radiographic progression of psoriatic
arthritis: a systematic review and meta-analysis of randomised controlled
trials. Annals of the rheumatic diseases. 2014;73(2):414-419.
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Lamel SA, Myer KA, Younes N, Zhou JA, Maibach H, Maibach HI. Placebo
response in relation to clinical trial design: a systematic review and meta-
analysis of randomized controlled trials for determining biologic efficacy in

psoriasis treatment. Archives of dermatological research. 2012;304(9):707-717.

Maneiro JR, Souto A, Salgado E, Mera A, Gomez-Reino JJ. Predictors of
response to TNF antagonists in patients with ankylosing spondylitis and
psoriatic arthritis: systematic review and meta-analysis. RMD open.
2015;1(1):e000017.

Miller IM, Ellervik C, Yazdanyar S, Jemec GB. Meta-analysis of psoriasis,
cardiovascular disease, and associated risk factors. Journal of the American
Academy of Dermatology. 2013;69(6):1014-1024.

Nannini C, Cantini F, Niccoli L, et al. Single-center series and systematic review
of randomized controlled trials of malignancies in patients with rheumatoid
arthritis, psoriatic arthritis, and ankylosing spondylitis receiving anti-tumor
necrosis factor alpha therapy: is there a need for more comprehensive

screening procedures? Arthritis and rheumatism. 2009;61(6):801-812.

Nash P. Therapies for axial disease in psoriatic arthritis. A systematic review.
The Journal of rheumatology. 2006;33(7):1431-1434.

O'Connor J, Rice S, Smith A, et al. The Clinical and Cost Effectiveness of
Ustekinumab for the Treatment of Psoriatic Arthritis: A Critique of the
Evidence. PharmacoEconomics. 2016;34(4):337-348.

Orbai AM, Weitz J, Siegel EL, et al. Systematic review of treatment
effectiveness and outcome measures for enthesitis in psoriatic arthritis. The
Journal of rheumatology. 2014;41(11):2290-2294.

Paccou J, Wendling D. Current treatment of psoriatic arthritis: update based on
a systematic literature review to establish French Society for Rheumatology
(SFR) recommendations for managing spondyloarthritis. Joint, bone, spine :
revue du rhumatisme. 2015;82(2):80-85.
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Palazzi C, D'Angelo S, Leccese P, Padula A, Olivieri I. Safety of anti-tumor
necrosis factor agents in psoriatic arthritis - an update. Expert opinion on drug
safety. 2014;13(2):191-196.

Pereda CA, Nishishinya MB, Martinez Lopez JA, Carmona L. Efficacy and
safety of DMARDs in psoriatic arthritis: a systematic review. Clinical and
experimental rheumatology. 2012;30(2):282-289.

Qu X, Zhang S, Tao L, Song Y. A meta-analysis of apremilast on psoriatic
arthritis long-term assessment of clinical efficacy (PALACE). Expert review of
clinical pharmacology. 2016;9(6):799-805.

Ramiro S, Smolen JS, Landewe R, et al. Pharmacological treatment of psoriatic
arthritis: a systematic literature review for the 2015 update of the EULAR
recommendations for the management of psoriatic arthritis. Annals of the
rheumatic diseases. 2016;75(3):490-498.

Ravindran V, Scott DL, Choy EH. A systematic review and meta-analysis of
efficacy and toxicity of disease modifying anti-rheumatic drugs and biological
agents for psoriatic arthritis. Annals of the rheumatic diseases. 2008;67(6):855-
859.

Ritchlin CT. Therapies for psoriatic enthesopathy. A systematic review. The
Journal of rheumatology. 2006;33(7):1435-1438.

Roubille C, Richer V, Starnino T, et al. The effects of tumour necrosis factor
inhibitors, methotrexate, non-steroidal anti-inflammatory drugs and
corticosteroids on cardiovascular events in rheumatoid arthritis, psoriasis and
psoriatic arthritis: a systematic review and meta-analysis. Annals of the
rheumatic diseases. 2015;74(3):480-489.

Ryan C, Leonardi CL, Krueger JG, et al. Association between biologic therapies
for chronic plaque psoriasis and cardiovascular events: a meta-analysis of
randomized controlled trials. Jama. 2011;306(8):864-871.
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Saad AA, Symmons DP, Noyce PR, Ashcroft DM. Risks and benefits of tumor
necrosis factor-alpha inhibitors in the management of psoriatic arthritis:
systematic review and metaanalysis of randomized controlled trials. The
Journal of rheumatology. 2008;35(5):883-890.

Schoels MM, Braun J, Dougados M, et al. Treating axial and peripheral
spondyloarthritis, including psoriatic arthritis, to target: results of a systematic
literature search to support an international treat-to-target recommendation in
spondyloarthritis. Annals of the rheumatic diseases. 2014;73(1):238-242.

Sevrain M, Villani AP, Rouzaud M, et al. Treatment (biotherapy excluded) of
psoriatic arthritis: an appraisal of methodological quality of international
guidelines. Journal of the European Academy of Dermatology and Venereology
: JEADV. 2014;28 Suppl 5:33-39.

Soriano ER, McHugh NJ. Therapies for peripheral joint disease in psoriatic
arthritis. A systematic review. The Journal of rheumatology. 2006;33(7):1422-
1430.

Steiman AJ, Pope JE, Thiessen-Philbrook H, et al. Non-biologic disease-
modifying antirheumatic drugs (DMARDs) improve pain in inflammatory
arthritis (IA): a systematic literature review of randomized controlled trials.
Rheumatology international. 2013;33(5):1105-1120.

Ungprasert P, Thongprayoon C, Davis JM, 3rd. Indirect comparisons of the
efficacy of subsequent biological agents in patients with psoriatic arthritis with
an inadequate response to tumor necrosis factor inhibitors: a meta-analysis.
Clinical rheumatology. 2016;35(7):1795-1803.

Ungprasert P, Thongprayoon C, Davis JM, 3rd. Indirect comparisons of the
efficacy of biological agents in patients with psoriatic arthritis with an
inadequate response to traditional disease-modifying anti-rheumatic drugs or
to non-steroidal anti-inflammatory drugs: A meta-analysis. Seminars in arthritis
and rheumatism. 2016;45(4):428-438.
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xl. Woolacoft N, Bravo Vergel Y, Hawkins N, et al. Etanercept and infliximab for
the treatment of psoriatic arthritis: a systematic review and economic
evaluation. Health technology assessment (Winchester, England).
2006;10(31):iii-iv, xiii-xvi, 1-239.

xli. Woolacott NF, Khadjesari ZC, Bruce IN, Riemsma RP. Etanercept and
infliximab for the treatment of psoriatic arthritis: a systematic review. Clinical
and experimental rheumatology. 2006;24(5):587-593.

A3. The PRISMA flowchart for the study flow for the Updated Review shows 101 records
excluded before screening "as previously captured in ELLPHC162159
SLR" (appendices, page 22).(1)

Please provide a full reference and the PDF for ELLPHC162159 as well as a detailed
rationale justifying this decision.

ELLPHC162159 refers to the initial systematic review of clinical efficacy that was
commissioned by Eli Lilly from an external vendor. These references were excluded at

this stage in the PRISMA flow chart as part of the abstract deduplication process.

A4. Please explain why the clinical effectiveness searches were limited to English language
publications only.

Most key clinical publications are typically published in the English languages and all
publications identified as relevant in previous appraisals in PsA were in the English
language, therefore this restriction was applied in the search strategies to filter out in
the early stages of the screening process the studies that were likely not to meet the

inclusion criteria.

Patient population
A5. Priority question: A proportion of patients in SPIRIT-P1 were bDMARDs-naive and
SPIRIT-P2 included patients who were previously treated with one or more bDMARDs.
The pre-treatment of these patients may be different from the pre-treatment of UK
patients who would be eligible for biologic treatment.
a) Please clarify whether patients included in those trials are representative of UK
clinical practice.

The NICE criteria for initiating biologic treatment are that the person has peripheral

arthritis with three or more tender joints and three or more swollen joints, and the
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psoriatic arthritis has not responded to adequate trials of at least two standard
disease-modifying antirheumatic drugs (DMARDs), administered either individually or
in combination. All patients enrolled in the SPIRIT 1 study met the criteria of 3 or more
tender swollen joints. It is important to note that SPIRIT P1 recruited patients with
prior evidence of joint erosions or, if no evidence of joint erosions, a CRP > 6mg/L.
This was to ensure the patients were prone to joint erosion in order to demonstrate
that ixe could inhibit joint erosion in this study. At baseline, approximately 90% of
patients had evidence of joint erosions. Given the extent of joint erosion, treatment
with a bDMARD is more likely in these patients than a cDMARD.

Baseline DAS-28 and HAQ-DI scores were slightly lower in SPIRIT 1 than in the
BSRBR cohort, suggesting a slightly lower level of disease activity at baseline in
SPIRIT-P1. (2) In the Cambridge cohort of patients described in Stober 2018, the
tender and swollen joint counts in patients treated with a first-line bDMARD were very
similar to those in SPIRIT-P1 although the Cambridge cohort had lower CRP levels,
suggesting that disease activity in SPIRIT-P1 may have been more severe than in the
Cambridge cohort. (3)

In SPIRIT P1 15% of patients who entered the study were cDMARD naive, 85% had
received at least 1 cDMARD. The BSR-BR paper does not state how many cDMARDs
patients had received at baseline but in order to meet NICE eligibility criteria, patients
must have received at least two prior cDMARD. Stober 2018 reports only the
proportion of patients (65%) receiving a concomitant cDMARD at the time they
initiated TNF-alpha inhibitor therapy, which is a similar percentage as in the SPIRIT-P1
trial (64%).

Lilly believe the treatment pattern in the UK has changed since the publication of the
BSRBR study, given the entry of several new biologic agents, therefore real world
data were sourced from Adelphi that were collected in Q4 2015 to assess the
representativeness of patients in SPIRIT-P1 and -P2 with UK clinical practice. (4) In
addition, Lilly compared SPIRIT-P1 and -P2 results with the results reported in the
most recent treatment pattern study published in UK PSA patients. (5)

10



Level 1A

N I c Nattonal Instifute for City Tower
Health and Care Excellence Manchester
M1 4BT

United Kingdom
+44 (0)300 323 0140

An analysis of UK PSA patients from the Adelphi Psoriatic Arthritis Disease Specific
Programme (DSP), a cross sectional anonymized database was undertaken. In Q4
2015, [} UK Rheumatologists and [} UK dermatologists were recruited by field-
based interviewers. UK based rheumatologists and dermatologists prospectively
completed Patient Record Forms (PRFs) for their next 10 consulting adult (218 years)
PsA patients. A total of |} patient record forms were completed for UK PSA Patients:
I bDMARD-naive PSA patients and |} bDMARD-experienced PSA patients.

Ogdie et al (2013) reported the prevalence and treatment patterns of UK PSA patients
based on The Health Improvement Network (THIN), a large population-based medical
records database in the UK. (5) Two cohorts were derived from THIN to examine the
prevalence of PsA in a cross-sectional study among all patients aged 18 to 90 years
and among a sub-cohort of 4900 psoriasis patients aged 45 to 65 years. Prescription
codes were used to describe therapies after the diagnosis of PsA. Among 4.8 million
patients in THIN between the ages of 18 and 90 years, 9045 patients had at least one
medical code for PsA. Of those patients, 45.9% with PsA have been prescribed
DMARDs. Among the 4064 confirmed psoriasis patients, the prevalence of PsA was
8.6% (95% CI 7.7%, 9.5%). PsA was more prevalent among patients with severe
psoriasis [odds ratio (OR) 3.34; 95% CI 2.40, 4.65].

Patients in the UK Adelphi DSP had a similar age distribution, time since PSA
diagnosis, time since PSA symptom onset as in SPIRIT-P1. The UK PSA patients in
Adelphi DSP had slightly higher rates of prior csDMARD use: |} % of UK PSA Bio-
naive patients in Adelphi DSP versus 58.9% of patients in SPIRIT-P1 who received
prior csDMARD use and were randomized to Ixekizumab 80mg Q4W. The THIN
database (2013) reports 45.9% (n=4,155) had prior DMARD use (independent of being
bio-naive or bio-experienced). The rate of prior use in SPIRIT-P1 is fairly generalisable

to UK practice when comparing rate of prior DMARD use in the THIN database

Whilst, there is slightly higher rates of prior csDMARD use in UK clinical practice as

captured by ADELPHI DSP, Lilly believe SPIRIT results are still generalizable to the

UK as IXEBOMGQ4W is effective independent of the number of prior DMARDs used.

Based on integrated data from SPIRIT-P1 & -P2, IXEBOMGQ4W was superior to

placebo on ACR 20 & ACR 50 response rates [NRI] independent of whether the patient
11
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had an inadequate response to 1 prior DMARD, 2 prior DMARDs or >=3 DMARDs.
Please note the sample size is too small to conduct this analysis just for bDMARD-

naive patients, hence the results are based on integrated data.

Table 1 Primary PsA Placebo-Controlled Integrated Analysis Set: SPIRIT-P1 & SPIRIT-P2

Placebo (n=224) Ixekizumab 80MGQ4W (n=229)

Inadequate Response to 1 DMARD [N]
ACR 20 Response Rate at week 24 [NRI]
95% CI

p value vs placebo

Inadequate Response to 2 DMARDs [N]
ACR 20 Response Rate at week 24 [NRI]
95% ClI

p value vs placebo

Inadequate Response to >=3 DMARDs [NRI]
ACR 20 Response Rate at week 24 [NRI]
95% ClI

p value vs placebo

Inadequate Response to 1 DMARD [N]

ACR 50 Response Rate at week 24 [NRI]
95% Cl

p value vs placebo

Inadequate Response to 2 DMARDs [N]
ACR 50 Response Rate at week 24 [NRI]
95% ClI

p value vs placebo

Inadequate Response to >=3 DMARDs [NRI]
ACR 50 Response Rate at week 24 [NRI]
95% ClI

p value vs placebo

Based on baseline severity markers, patients in SPIRIT-P1 had higher baseline CRP,
greater number of tender and swollen joints than Adelphi DSP, and despite this,
patients achieved consistent or higher rates of ACR 20/50/70 response rates than

treatments endorsed by NICE for use in UK clinical practice. Lilly believe as patients

12
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enrolled into SPIRIT-P1 have more active disease at baseline than reported in UK
practice, then at least the same level of ACR response rates would be expected to be

achieved in UK practice as was demonstrated by SPIRIT-P1.

UK PSA patients in the Adelphi DSP programme had a higher rate of baseline PASI
than those enrolled in SPIRIT-P1. However for the subset of patients in SPIRIT-P1 and
SPIRIT-P2 [integrated dataset] who met the criteria for moderate to severe psoriasis
(PASI>=12, BSA>=10 and sPGA>=3), very good response rates were achieved. Please

note the sample size is too small to run this analysis specific for bio-naive patients.

13
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Table 2 - Comparison of baseline characteristics in SPIRIT-P1, Adelphi DSP and Ogdie et al (2013)

ADELPHI DSP THIN D

SPIRIT-P1 S | Database
UK PSA Patients Ogdie et al (2013)
PBO ADA40Q2W | IXES0Q4W | IXEB0Q2W | Total Bio-Naive KELPEA Patients
- - - - - - omers

(N=106) (N=101) (N=107) (N=103) (N=417) N=-I) (N=9,045)

Age, mean years (SD) 50.6 (12.3) 48.6 (12.4) 49.1(10.1) | 49.8(126) |495(11.9) | 44.8

Male, n(%) 48 (45.3) 51 (50.5) 45 (42.1) 48 (46.6) 192 (46.0) | 4,588 (50.7)

Number of patients by region, n (%) [ |

[ | UK - 9,045
E 76 (71.7 73 (72.3 80 (74.8 77 (74.8 306 (73.4
urope ( ) ( ) ( ) ( ) ( ) Unless stated [n]

Rest of the world 30 (28.3) 28 (27.7) 27 (25.2) 26 (25.2) 1126.6) | A

Weight category, n (%) [ | NR

<80kg 44 (41.5) 33 (32.7) 43 (40.2) 54 (52.4) 17441.7) | 1A

>80 to < 100 kg 45 (42.5) 36 (35.6) 43 (40.2) 34 (33.0) 158 (37.9) |

> 100 kg 17 (16.0) 32 (31.7) 21 (19.6) 15 (14.6) 85 (20.4) [ ]

Mean BMI, kg/m?2 (SD) 29.2 (6.3) 32.1 (11.4) 30.2 (8.4) 28.6 (6.6) 300@5 | NR

Time since PsA diagnosis, mean -

yoare (SD) [ 6.3 (6.9) 6.9 (7.5) 6.2 (6.4) 7.2 (8.0) 6.7 (7.2) NR

(Té”[;? [ﬂ]”ce PsA onset, meanyears | ¢ 3 g g 6.9 (7.6) 6.2 (6.4) 7.2 (8.0) 6.7 (7.2) L NR

Previous non-biologic systemic agent, | g7 g3 5 64 (63.4 63 (58.9 72 (69.9 266 (63.8 L 4155 (45.9

n (%) (63.2) (63.4) (58.9) (69.9) (63.8) (45.9)
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SPIRIT-P1 ADELPHI D§P THIN Database
UK PSA Patients Ogdie et al (2013)
PBO ADA40Q2W | IXEB0Q4W | IXE80Q2W | Total Bio-Naive LS [T Pati‘d’"ts
(N=106) (N=101) (N=107) (N=103) (N=417) NI &';'5%‘;",:‘)“5
Previous methotrexate 45 (42.5) 43 (42.6) 37 (34.6) 45 (43.7) 170 (40.8) | Il 3003 (33.2)
Previous sulfasalazine 20 (18.9) 26 (25.7) 19 (17.8) 30 (29.1) 95 (22.8) [ | 1891 (20.9)
Previous leflunomide 13 (12.3) 15 (14.9) 19 (17.8) 10 (9.7) 57 (13.7) [ | 480 (5.3)
Previous apremilast - - - - - [ | NR
Current methotrexate use, n (%) 59 (55.7) 57 (56.4) 57 (53.3) 53 (51.5) 226 (54.2) [ | NR
cDMARD use, n(%) [ |
Past 24 (22.6) 20 (19.8) 22 (20.6) 23 (22.3) 89 (21.3) [ | NR
Current 69 (65.1) 67 (66.3) 68 (63.6) 63 (61.2) 267 64.0) | W
CRP (mg/L), mean (SD) [n] 15.1 (23.6) (13.2 (19.1) 12.8(16.4) |[15.1259) |[141215 |IR
CRP category >6 mg/L, n (%) 41 (38.7) 39 (38.6) 38 (35.5) 49 (47.6) 167 (40.0) | Il NR
(ngfe”omt count 68 joints, mean 19.2 (13.0) 19.3 (13.0) 205(13.7) | 215¢141) |201(134) | NR
(SS"‘S’)"e” joint count 66 joints, mean | 4 5 (7 3) 9.9 (6.5) 11462 |12172 |1ogse | NR
. . [
Percentage of BSA for patients with
baseline psoriasis mean (SD) 14.4 (20.2) 14.8 (19.2) 15.1(16.3) | 12(15.6) 14.1 (17.9) NR
BSA >3, n (%) [n 67 (67.7 68 (72.3 73 (73.0 59 (64.8 267 (69.5
(%) [n] (67.7) (72.3) (73.0) (64.8) (69.5) 4,305(47.6)

15



Level 1A

N I c National Instliute for City Tower
Health and Care Excellence Manchester
M1 4BT

United Kingdom

+44 (0)300 323 0140

PASI score in patients 23% BSA,
mean (SD) 6.2 (7.5) 5.5 (6.5) 6.9 (6.6) 6.0 (7.0) 6.1 (6.9)

NR
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The rate of prior csDMARD use is consistent in SPIRIT-P2 with the Adelphi DSP
dataset. 77.5% of bio-experienced patients randomized to IXESOMGQ4W received
prior csDMARD use compared to [} % of bio-experienced patients in the Adelphi
DSP dataset.

In SPIRIT-P2 more patients had an inadequate response to 2 TNFs than was reported
in the Adelphi DSP programme. Approximately 35% of patients in SPIRIT-P2 (33.6% -
37.4% of patients depending on arm randomized to in SPIRIT-P2) had inadequate
response to 2 TNFs versus [} % with prior exposure to 2 biologics in Adelphi DSP
dataset. Given SPIRIT-P2 included a higher proportion of patients with prior exposure
to 2 TNFs and we know the majority of the population had discontinued due to
inadequate response to treatment, you would expect these results to be replicated in
UK clinical practice in a population with a lower rates of exposure to multiple
biologics. Results below indicate consistent response to IXESOMGQ4W in patients
with inadequate response to 1 or 2 TNFs, Lilly thus believe the results from SPIRIT-P2
could be generalizable to the UK.

Patients in SPIRIT-P2 generally have more severe disease at baseline than those bio-
experienced patients treated in UK clinical practice as captured by Adelphi DSP.
SPIRIT-P2 included a population with higher baseline CRP scores, greater proportion
of patients with baseline CRP >6mg/dl and a greater number of tender joints at
baseline. Usually patients who exhibit markers of greater disease severity are more
difficult to treat. Given Ixekizumab 80mgQ4W ACR responses in TNF experienced
population is consistent with bio-naive population, one would again expect the results

to be replicated in a UK cohort in clinical practice.

Table 3 - Comparison of baseline characteristics in SPIRIT-P2 and Adelphi DSP

ADELPHI
SPIRIT-P2 DSP UK PSA
Patients
Demographic parameter Bio
| -
PBO IXES0Q4W | IXE80Q2W | Total experisnced
(N=118) (N=122) (N=123) (N=363) ~N=E)
Age, mean years (SD) 51.5(10.4) 52.6 (13.6) | 51.7 (11.9) | 51.9 (12.0) [ ]
Male, n(%) 56 (47.5) 63 (51.6) 50 (40.7) 169 (46.6) [ ]

17



Level 1A

N I c Nattonal Instifute for City Tower
Health and Care Excellence Manchester
M1 4BT

United Kingdom

+44 (0)300 323 0140

ADELPHI
SPIRIT-P2 DSP UK PSA
Patients
Demographic parameter Bio-
PBO IXE80Q4W | IXEB0Q2W | Total experienced
(N=118) (N=122) (N=123) (N=363) N=E)
Number of patients by region, n (%) [ |
Europe 50 (42.4) 49 (40.2) 50 (40.7) 149 (41.0) [ |
Rest of the world 8 (6.8) 8 (6.6) 10 (8.1) 26 (7.2) [ |
Weight category, n (%) [ |
<80 kg 38 (32.2) 45 (36.9) 55 (44.7) 138 (38.0) [ |
>80 to < 100 kg 47 (39.8) 41 (33.6) 43 (35.0) 131 (36.1) [ |
> 100 kg 33 (28.0) 36 (29.5) 25 (20.3) 94 (25.9) [ |
Mean BMI, kg/m2 (SD) 31.6 (7.6) 30.9 (7.1) 30.1 (6.8) 30.9(7.2) [ |
Time since PsA diagnosis, mean years 9.2 (7.3) 11.0 (9.6) 9.9 (7.4) 10.0 (8.2) [ ]
(SD) [n]
Time since PsA onset, mean years (SD) [n] | 9.2 (7.3) 11.0 (9.6) 9.9 (7.4) 10.0 (8.2) [ |
I(Do/roe;vious non-biologic systemic agent, n 90 (76.3) 95 (77.9) 103 (83.7) | 288 (79.3) [ ]
Previous methotrexate 69 (58.5) 69 (56.6) 72 (58.5) 210 (57.9) [ |
Previous sulfasalazine 31 (26.3) 38 (31.1) 29 (23.6) 98 (27.0) [ |
Previous leflunomide 25 (21.2) 26 (21.3) 29 (23.6) 80 (22.0) [ |
Previous apremilast 5(4.2) 8 (6.6) 3(2.4) 16 (4.4) -
Current methotrexate use, n (%) 40 (33.9) 48 (39.3) 61 (49.6) 149 (41.0) [ |
cDMARD use, n(%) [ ]
Past 66 (55.9) 62 (50.8) 50 (40.7) 178 (49.0) [ |
Current 52 (44.1) 60 (49.2) 73 (59.3) 185 (51.0) [ |
Previous biologic agent, n (%) 118 (100) 122 (100) 123 (100) 363 (100) [ |
Prior TNFi experience, n (%) [ |
Inadequate responder to 1 TNFi 68 (57.6) 71 (58.2) 65 (52.8) 204 (56.2) [ ]
Inadequate responder to 2 TNFi 41 (34.7) 41 (33.6) 46 (37.4) 128 (35.3) [ |
Intolerance to a TNFi 9 (7.6) 10 (8.2) 12 (9.8) 31 (8.5) [ |
CRP (mg/L), mean (SD) [n] 12.1 (19.6) 17.0(27.5) | 13.5(26.1) | 14.2(24.7)a | IR
CRP category >6 mg/L, n (%) 57 (49.1) 60 (50.4) 53 (43.1) 170 47.5a | IR
Tender joint count 68 joints, mean (SD) [n] | 23.0 (16.2) 22.0 (14.1) | 25.0 (17.3) | 23.4 (15.9) [ |
Swollen joint count 66 joints, mean (SD) [n] | 10.3 (7.4) 13.1(11.2) | 13.5(11.5) | 12.3(10.3) [ |
E:g‘;ﬁzg"gfagzeBiﬁ‘o‘:‘i’gsri’:fiﬁgznw(go[;;a"e 9.0 (12.7) 125(17.4) | 116 (186) | 110(16.4) |
BSA 2 3%, n (%) 67 (62.6) 68 (61.8) 68 (63.0) 203 (62.5) [ |
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ADELPHI
SPIRIT-P2 D L[
Patients
Demographic parameter Bio
PBO IXES0Q4W | IXE80Q2W | Total experienced
: : ()
I(DSADS)I score in patients 23% BSA, mean 7.1(7.1) 9.3 (9.1) 8.8 (10.3) 8.4 (8.9) H

The rate of prior use of cDMARD use (1,2 or 23) was higher in the Taltz integrated
SPIRIT-p1 and —-P2 program (62.1% prior use) versus |} % in Adelphi DSP and 46.4%

in the THIN database. NICE criteria indicates patients should be intolerant, contra-

indicated or failed at least 2 DMARDs. Given this the subset of patients who are

closest to representing the NICE criteria are the subset who have received >=3
cDMARDS. Approximately 10% of patients in the integrated SPIRIT-P1 and —P2
dataset had been exposed to 23 cDMARDs, which is consistent with Adelphi DSP
program ([} %) and is much higher than reported in the THIN database (3.8%). The
patients enrolled into SPIRIT-P1 and —P2 can therefore be regarded as fairly

generalisable to the PSA population in UK clinical practice.

Table 4 - Prior cDMARD use in SPIRIT-P1 and SPIRIT-P2, Adelphi DSP and Ogdie et al (2013)

SPIRIT-P1 and SPIRIT-P2 Adelphi DSP
ITT Population UK PSA Patients | 1N Database
PBO IXEBOMGQ4W | IXESOMGQ2W | Total N=371
(integrated: bio-
(N=224) | (N=229) (N=226) (N=679) | naive & N= 9,045
bio-experienced) | All Comers
Previous DMARD Use n (%)
0 [ ] [ ] [ ] [ ] [ ] 4836 (53.5)
1 [ | [ | [ | [ | [ | 2819 (31.2)
2 [ ] [ ] [ ] [ ] [ ] 1049 (11.6%)
>=3 [ ] [ ] [ | [ | [ | 341 (3.8%)
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Based on baseline demographics (including age, time since diagnosis, rates of prior
use of csDMARDs and rates of prior biologic use and markers of disease severity)
either being consistent with SPIRIT-P1 and P2 or in favour of the likelihood of a better
response in a UK clinical practice cohort on the basis of less severe disease, Lilly
believe, SPIRIT-P1 and P2 are expected to be generalizable to a UK PSA cohort.

b) Please explain the potential effect of including less/more heavily pre-treated
patients on the clinical and cost effectiveness of ixekizumab.

More heavily pre-treated patients may be likely to have more severe disease, having
exhausted more treatment options compared to less heavily pre-treated patients. Due
to the small patient numbers meeting the criteria of at least two prior cDMARDs, the
analysis results in Table 19 of CS Document B were based on the placebo-controlled
integrated data set, which includes bDMARD-naive patients from SPIRIT-P1 and
bDMARD-experienced patients from SPIRIT-P2. While a significantly greater
proportion of patients who received either of the ixekizumab doses achieved an ACR
20 response at week 24 compared to placebo, a comparison of the integrated data set
with the ACR response rates from the ITT populations in the SPIRIT-P1 and SPIRIT-P2

trials would be confounded by prior bDMARD exposure as a treatment effect modifier.

The clinical outcomes of more or less heavily pre-treated patients on the clinical
effectiveness of comparator treatments listed in the scope were not widely reported in
the trials identified in the systematic review of clinical efficacy. As it would not be
possible to facilitate a comparison to other treatments, it is not possible to comment

on the impact of these patient groups on the cost-effectiveness of ixekizumab.

c) Please provide 12 and 16 weeks results for all reported outcomes in the subgroup
of patients eligible for treatment with biologics (referred to as the “NICE ITT
population” in the company submission).

The availability of week 12 and week 16 data for the ‘NICE ITT’ population for the
reported outcomes was limited, given the small patient numbers. As it was not
possible to obtain this data for all outcomes, only ACR 20/50/70 outcomes in SPIRIT-
P2 and PASI 75/90/100 are presented in Table 5. Where available, results obtained

using a non-responder imputation (NRI) are presented.
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Table 5 - ACR 20/50/70 and PASI 75/90/100 outcomes at weeks 12 and 16 in the 'NICE ITT' population

Study .

. Placebo Adalimumab IXE80Q4W IXE80Q2W
Endpoint
SPIRIT-P1 B B ] |
(observed)
PASI 75, week 12 B [ | -
n (%)
PASI 75, week 16 [ ] B B H
n (%)
PASI 90, week 12 [ ] B B H
n (%)
PASI 90, week 16 [ ] B B H
n (%)
PASI 100, week 12 B [ | -
n (%)
PASI 100, week 16 B B B H
n (%)
SPIRIT-P2 (NRI) B NA B B
PASI 75, week 12 B NA B B
n (%)
PASI 75, week 16 B NA B |
n (%)
PASI 90, week 12 [ ] NA B |
n (%)
PASI 90, week 16 B NA B |
n (%)
PASI 100, week 12 B NA B B
n (%)
PASI 100, week 16 B NA B B
n (%)
SPIRIT-P2 (NRI) B NA B B
ACR 20, week 12 B NA B |
n (%)
95% ClI
ACR 20, week 16 B NA B |
n (%)
95% ClI
ACR 50, week 12 [ ] NA B |
n (%)
95% ClI
ACR 50, week 16 [ ] NA B |
n (%)
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Study
Endpoint
95% ClI
ACR 70, week 12 [ ] NA [ B
n (%)
95% ClI
ACR 70, week 16 [ ] NA [ B
n (%)
95% ClI

Placebo Adalimumab IXEB0Q4W IXE80Q2W

d) Please provide 12 and 16 week results for the NMA outcomes listed in Tables 15
and 16 of the company submission (CS) appendices.(1) Please only include
results of trials conducted in patients eligible for biologic treatment for psoriatic
arthritis (PsA) in the UK, according to the final scope issued by NICE.(6)

The clinical outcomes of interest for the economic model were not reported for the
‘NICE ITT population’ in the publications identified in the systematic literature review
of clinical efficacy. An NMA based on the NICE ITT population data from the SPIRIT-P1
and SPIRIT-P2 trials would not compare similar populations and given the small
numbers of patients meeting this criteria in the treatment arms of the SPIRIT trials, a
large amount of heterogeneity would be expected in the results, therefore NMIA were

not conducted for this population.

e) Please provide the footnote for the asterisk used in Table 15 of the CS
appendices.(1)
The footnote associated with the asterisk is: * Outcomes were not reported for
bDMARD-naive subgroup at the response assessment timepoint specified in NICE

guidance, therefore overall population data are used.

A6. The number of patients and percentages by region reported for SPIRIT-P2 does not
add up. Please provide a corrected breakdown of regions and countries of participants
in the SPIRIT-P1 and SPIRIT-P2 trials (cf. Table 9 of the CS(7)).

The corrected breakdown of regions and countries of participants are presented in
Table 6.
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SPIRIT-P1 SPIRIT-P2
Demographic parameter PBO ADA40Q2W | IXE80Q4W | IXE80Q2W |  Total PBO | xEsoQaw | IXEB0Q2W Total
(N=106) (N=101) (N=107) (N=103) (N=417) (N=118) (N=122) (N=123) (N=363)
Number of patients by region, n (%)
Europe 76 (71.7) 73 (72.3) 80(74.8) | 77(74.8) | 306(73.4) | 50(42.4) | 49(40.2) | 50(40.7) | 149 (41.0)
Rest of the world 30 (28.3) 28 (27.7) 27(252) | 26(252) | 111(266) | 68(576) | 73(59.8) | 73(59.3) | 214 (59.0)

Numbers of patients by countries, n (%)
Australia
Belgium
Bulgaria
Canada
Czech Republic
Estonia

France

N
w
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Demographic parameter

SPIRIT-P1

SPIRIT-P2

(N=106)

ADA40Q2W
(N=101)

IXE80Q4W
(N=107)

IXE80Q2W
(N=103)

Total
(N=417)

(N=118)

IXE80Q4W
(N=122)

IXE80Q2W
(N=123)

Total
(N=363)

Germany

Japan

Italy

Mexico

Netherlands

Ireland

Poland

Russia

Spain

Taiwan, Province of China

Ukraine

United Kingdom

N BN B B EEERBENENN.
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SPIRIT-P1 SPIRIT-P2

Demographic parameter PBO ADA40Q2W | IXE80Q4W | IXE80Q2W |  Total PBO IXE80Q4W | IXEB0Q2W Total
(N=106) (N=101) (N=107) (N=103) (N=417) (N=118) (N=122) (N=123) (N=363)

United States | H | H | | H H |
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A7. Please discuss the differences in outcomes (e.g. Tender Joint Count (TJC), Swollen
Joint Count (SJC), DAS-28, HAQ-DI) when comparing the British Society for
Rheumatology Biologics Registry (BSRBR), SPIRIT-P1, and SPIRIT-P2 trials. Please
discuss the potential impact on the study generalisability (cf. Table 32 of the CS(7)).

To be eligible for a biologic in England and Wales, and therefore to be included in the
BSRBR cohort, patients must have had an inadequate response to at least two prior
cDMARDs whereas the inclusion criteria for SPIRIT-P1 permitted patients with
inadequate response to one or more prior cDMARD. The more stringent criteria of
entry into the BSRBR may explain the more severe baseline disease scores relative to
the SPIRIT trial populations. However, the BSRBR study was published in 2010 and is
based on data collected between 2002 and 2006, therefore it may not be reflective of

current experience of patients with PsA in the UK.

Baseline DAS28 in the BSRBR cohort is greater than the threshold defined as active
disease whereas in the SPIRIT-P1 and SPIRIT-P2 trial populations, DAS-28 at baseline
lies in the range of moderate disease activity. (2, 8, 9) Similarly, baseline HAQ-DI is

lower in the SPIRIT trial populations.

TJC and SJC were measured using the abbreviated measure of 28 joints in BSRBR
and using 68 and 66 joints respectively in the SPIRIT trials, therefore it is difficult to
comment on the comparability of these outcomes. The absolute change from baseline
DAS-28 scores were of a similar magnitude across the BSRBR and SPIRIT-P1 and
SPIRIT-P2 trials. As the baseline score in BSRBR was over the threshold of 5.1, the
level of response would be considered moderate whereas given that the baseline
scores in SPIRIT-P1 and SPIRIT-P2 fall at or below the threshold, these patients would

be considered to have a good response.

The median HAQ-DI scores in the overall SPIRIT-P1 and SPIRIT-P2 trial populations at
baseline and 24 weeks as compared to baseline and six months in the BSRBR is also
suggestive of less severe disease in the SPIRIT-P1 and SPIRIT-P2 trial populations
(Table 7).
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Table 7 - HAQ-DI at baseline, week 24 and 6 months in SPIRIT-P1, SPIRIT-P2 and the BSRBR cohort

SPIRIT-P1 SPIRIT-P2 BSRBR
Baseline 1.13 (0.75-1.63) 1.25 (0.75-1.63) 1.88 (1.38-2.25)
Week 24 0.75 (0.25-1.13) 0.88 (0.25-1.38) NA
Month 6 NA NA 1.25 (0.63-1.88)

Network meta-analysis

A8. Priority question: Some of the outcomes defined in company’s decision problem (Table
1 of the CS) were not included in either the NMA or the economic model, namely
ACR 20/ 50/ 70, minimal disease activity (MDA), Leeds Enthesitis Index (LEIl), nail
psoriasis severity index (NAPSI), Leeds Dactylitis Index (LDI), modified total Sharp
score (MTSS), adverse events, and mortality. Please provide all relevant results,
including NMA results, for at least ACR 20 and adverse events (e.g. any adverse events
(AE), any serious adverse events (SAE), =1 treatment emergent adverse events
(TEAE), treatment discontinuation, malignancies).

ACR20/50/70, NAPSI, LDI, MTA and mTSS outcomes from the SPIRIT trials are
described in Appendices N, O and P of the company submission. As the economic
model is based on the York model, these outcomes were not used to inform the cost-
effectiveness analysis. As such, network meta-analyses were not conducted for these
endpoints, with the exception of ACR20/50/70, although a feasibility assessment of
NAPSI in the bDMARD-naive and bDMARD-experienced populations was conducted

following the initial clinical efficacy systematic review.

The networks for NAPSI at all time points are presented in Figure 1 and Figure 2.
Given the small number of studies in the network and the inconsistency of time points
with response assessment timepoints specified by NICE, the analysis of NAPSI was
not considered feasible. Due to the limited data availability in the initial SLR of clinical
efficacy, the NMA feasibility assessments following the updated clinical efficacy SLR
focussed only on key clinical measures and those used to informed the economic

analysis.
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Figure 1 - feasibility assessment network of NAPSI in bDMARD-naive population (all timepoints)

% Lo —’ 14 and 24 weeks data

REVEA L REVEA L
C 400 = 200
24 weeks data
RAFPID-PsA
Spirit-P1*
Spirit-P1*
12 and 24 weeks data
Ixekizumab 80
Spirit-P1*
Spirit-P1*
Spirit-F1* Ixekinmmsh 80
Adalmerssh 40

*SPIRIT-P1* is only powered for kekizumab-placebo and adalmumab-placebo comparisons
Long-tern data >24 wecks availlable for GO-REVEAL
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Figure 2 - feasibility assessment network of NAPSI in bDMARD-experienced population (all timepoints)

G 400 = 200

24 weeks data

RAPID-PsA

Placebo

Spirit-P2*

12,16 and 24 weeks data

Ixekizumab 80 Spirit-£2*

*“SPIRIT-P2 data from CSR

The results of the ACR 20/50/70 NMAs are presented for the bDMARD-naive
population in Table 8 and for the bDMARD-experienced population in Table 9.

Table 8 — Conditional probabilities of achieving ACR20, ACR50 and ACR70 response - bDMARD-naive

population
Treatment ACR20 ACRS50 ACR70
Placebo - - -
Adalimumab 40 mg Q2w | Il H -
Apremilast 30 mg BID [ | [ | [ |
Certolizumab pegol [ | [ ] [ |
pooled doses
Etanercept 25 mg [ ] [ | |
BIW/50 mg QIW
Golimumab 50 mg Q4w | Il [ | [ |
Infliximab 5 mg/kg Q@8W | [l H H
Ixekizumab 80 mg Q2w | [l H [
Ixekizumab 80 mg Q4w | [l H [

N
[(e]
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Secukinumab 150 mg - - -
Q4w
Secukinumab 300 mg - - -
Q4w

Table 9 - ACR20, ACR50 and ACR70 response rates - bDMARD-experienced population

Treatment ACR20 ACRS50 ACR70
Placebo [ | [ H
Ixekizumab 80 mg Q2w | [l H -
Ixekizumab 80 mg Q4W | [l H -
Ustekinumab 45 mg - - -
Q12w

Network meta-analyses were conducted for the overall population on the following
endpoints: the proportion of patients experiencing treatment-emergent adverse
events (TEAEs) in Table 10, serious adverse events (SAEs) in Table 11; and treatment

discontinuation due to AEs in Table 12.

Table 10 — Conditional probabilities of experiencing a TEAE for each treatment

Treatment

Placebo

Adalimumab 40 mg Q2W

Infliximab 5 mg/kg Q8W
Ixekizumab 80 mg Q2W
Ixekizumab 80 mg Q4W

TEAEs
H
L
Certolizumab pegol pooled doses [ ]
H
H
H
H

Placebo

Treatment

SAEs
Placebo [ |
Adalimumab 40 mg Q2W

Apremilast 30 mg BID

-
Certolizumab pegol pooled doses [ ]
Etanercept 25 mg BIW/50 mg QIW [ ]
Golimumab 50 mg Q4W [ ]
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Infliximab 5 mg/kg Q8W
Ixekizumab 80 mg Q2W
Ixekizumab 80 mg Q4W
Secukinumab 150 mg Q4W
Secukinumab 300 mg Q4W
Ustekinumab 45 mg Q12W
Ustekinumab 90 mg Q12W

Table 12 — Conditional probabilities of experiencing a DAE for each treatment

Treatment DAEs

Placebo

Adalimumab 40 mg Q2W

Apremilast 30 mg BID

Certolizumab pegol pooled doses
Golimumab 50 mg Q4w
Infliximab 5 mg/kg Q8W
Ixekizumab 80 mg Q2W
Ixekizumab 80 mg Q4W
Ustekinumab 45 mg Q12W
Ustekinumab 90 mg Q12W

Placebo

Adalimumab 40 mg Q2W

Apremilast 30 mg BID

A9. Priority question: Please provide a discussion of the clinical similarity of the trials
included in each NMA, e.g. disease severity, previous treatments and length of follow-
up. This should expand on the information presented in Tables 13, 17, and 18 of the
appendices.(1)

Tables 17 and 18 describe the population characteristics of the included trials. Table
17 includes details about patient age, proportions of male patients, proportions of
patients of different races and/or ethnicity, BMI and weight; while Table 18 reports
baseline disease characteristics such as tender and swollen joint counts, CRP
concentration and ESR, PASI, HAQ-DI and mTSS scores.
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Across the 12 studies included in the bDMARD-naive PASI analysis, the mean age of
patients was broadly similar, ranging between 45.2 and 51.4 years. One study, Mease
2000, reported estimates of age as medians, which ranged from 43.5 to 46.0 years.
The proportion of males in each treatment arm varied somewhat, with a majority of
studies including between 40.0% and 61.0% of male patients. A notable exception to
this, was the infliximab arm of the IMPACT 2 trial, where 71.0% of patients were male.
All the studies included predominantly white/Caucasian participants (between 83.0%
and 99.0% of patients in each treatment arm). In the six trials where it was reported,
BMI was similar, with values ranging from 28.6 to 32.1. Compared to BMI, there was a
wider variability in mean weight (range from 81.6 to 91.6 kg) across the majority of

trials. In Mease 2000, where weight was reported as median, values were 81.4 and 90.7

kg.

With regards to baseline disease characteristics, joint counts were available for the
majority of studies included in the bDMARD-naive network and varied widely: mean
tender joint count ranges were 17.1-25.8 and 18-29.3 in trials informing the PASI and
PsARC analyses, respectively; mean swollen joint count ranged from 9.2 to 14.7 and

9.2 to 18.4 across the trials informing the PASI and PsARC analyses, respectively.

Of the included 14 studies, 11 reported baseline CRP and two reported baseline ESR.
There was a large variance in the reported baseline CRP: for trials informing PASI as
well as trials informing PsARC, the mean CRP concentration ranged from 8.4-23.0
(median values reported for Mease 2000, RAPID-PsA and OPAL BROADEN ranged
from 4.3 to 14.0). Baseline ESR was only reported in two trials (Mease 200 and Rapid-

PsA), as median estimate, with values ranging from 16.0 to 35.0.

In trials informing the PASI analysis, mean baseline PASI scores varied widely, with
reported values ranging between 4.2-16.2; although the majority of trials reported
relatively consistent values around the 7-10 range, large variances were reported in
the FUTURE 2 (11.9, 16.2 and 11.6 in the SEC 300mg Q4W, SEC 150mg Q4W and
placebo arms, respectively) and IMPACT trials (5.1 and 4.2 in the IFX 5mg Q8W and
placebo arms, respectively). In trial reporting median PASI scores, values ranged from

6.0 to 10.1. Similar mean values were reported in the trials informing the PSARC trials.
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Baseline HAQ-DI data were consistent between trials, with reported values ranging
between 0.9-1.3.

Only half of the included trials reported baseline mTSS data (ADEPT, SPIRIT-P1, GO-
REVEAL, RAPID-PsA, Mease 2004 and OPAL BROADEN; only median values were
available for OPAL BROADEN). A large discrepancy in mTSS scores was observed
across the studies informing the PASI analysis as well as studies informing the
PsARC analysis: 15.2-24.4 and 15.2-25.89, respectively.

The mean age reported in the SPIRIT-P2 and PSUMMIT 2 trials were not comparable
between studies as PSUMMIT 2 reported median values and SPIRIT-P2 reported mean
values. Within the SPIRIT-P2 trial however, the mean ages between treatment arms

were consistent, ranging from 51.5 to 52.6 years.

Across the two studies in the base case bDMARD-experienced network, there was
moderate variance in the proportions of male patients (range 40.7-51.6%). Only the
SPIRIT-P2 trial reported proportions of patients of different races/ethnicity, with most

participants included in the study being of white/Caucasian ethnicity.

Similarly to mean age, baseline BMI values were not comparable between studies due
to differences in reported estimates (medians for the PSUMMIT 2 trial and means for
the SPIRIT-P2 trial). Weight was only reported in the SPIRIT-P2 trial (85.2-91.0 kg).

With respect to baseline disease characteristics, PSUMMIT 2 and SPIRIT-P2 primarily
reported median and mean values, respectively. In general, the median values
reported in the PSUMMIT 2 trial are numerically lower, but not dissimilar, to the mean
values reported in the SPIRIT-P2 trial for joint counts and CRP concentration. A

reverse trend was observed for PASI and HAQ-DI scores.

Table 19 summarises the patient baseline data in trials informing the PsARC and PASI
analyses for the bDMARD-naive and -experienced networks pertaining to the
following: duration of PsA, proportion of patients with history of prior biologic use,
proportion of patients with history of prior cDMARD use and patients with cDMARD at

baseline.
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For trials informing the bDMARD-naive PASI analysis, duration of PsA were relatively
similar across the various treatment arms, mostly falling within the 6-9 year range
(complete range was 5.3 to 11.7). The lowest duration of 5.3 years was reported in the
ADA 40mg Q2W arm of the OPAL BROADEN trial; whereas the highest duration of
11.7 years was reported in the INF 5mg/kg Q8W arm of the IMPACT trial.

For trials informing the bDMARD-naive PsARC analysis, the durations of PsA across
trials were also similar across the various treatment arms, with most values within the
7-9 year range (complete range was 6.2 to 11.7). The lowest duration of 6.2 years was
reported in the IXE 80mg Q4W arm of the SPIRIT-P1 trial; whereas the highest
duration of 11.7 years was reported in the INF 5mg/kg Q8W arm of the IMPACT trial,

the same value reported in the PASI analysis.

Please note, Mease 2000 reported duration of PsA data; however, these were only

available as median values.

Of the 14 included trials, the majority (n=8; 66.7%) included patients with no prior
history of biologic use. Five trials (FUTURE 2, PALACE 1, PALACE 2, RAPID-PsA and
PALACE 3) included patients with prior history of biologic use. One trial, Mease 2000,
did not report this data/information. In studies including participants with prior
biologic use, the proportions of biologic-experienced patients ranged from 14.2%
(APR 30mg BID) to 37.0% (SEC 150mg Q4W).

Of the 14 included trials, only half (n=7) reported data on prior history of cDMARD
use. In the remaining trials which do report the data, the proportion of patients with
prior history of cDMARDs varied widely, with values ranging from 19.8% in the ADA
40mg Q2W arm of the SPIRIT-P1 trial to 100% in the ADA 40mg Q2W arm of the
Genovese 2007 and OPAL BROADEN studies. Additionally, a wide range was also
reported for the proportion of patients with cDMARD use at baseline, with values

falling between 41.0% and 100% across studies and treatment arms.

In the trials informing the bDMARD-experienced networks, PsA duration data were
also reported as median in the PSUMMIT 2 trial and mean in the SPIRIT-P2 trial, with
values numerically lower in the PSUMMIT 2 trial (4.5-5.5 years versus 11.1-13.8).

34



Level 1A

N I c Nattonal Instifute for City Tower
Health and Care Excellence Manchester
M1 4BT

United Kingdom
+44 (0)300 323 0140

The overall PSUMMIT 2 trial included a mixed population (however, biologic-
experienced data was available) whereas the entire SPIRIT-P2 trial population had

prior history of biologic use. Prior cDMARD data were not reported for PSUMMIT 2.

cDMARD use at baseline was similar between the treatment arms of PSUMMIT 2 and
SPIRIT-P2, with all arms reporting >40%; the lowest percentage was 44.1% in the
placebo arm, while the highest proportion (§9.3%) was reported in the IXE 80mg Q2W
arm, both from the SPIRIT-P2 trial.

A10. The NMA results have been reported as percentages or means for each treatment
without statistical comparisons between treatments in the NMA, especially between
ixekizumab and other treatments. Please provide odds ratios with 95% credible intervals
(Crl) for the treatment comparisons of interest for binary outcomes or mean differences
with Crl for continuous outcomes.

Odds ratios with 95% Crls are presented for PSARC and PASI in the base case
bDMARD-naive population in Table 13 and in the base case bDMARD-experienced
population in Table 14.
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Adalimuma CEEIEITE | s Secukinuma | Secukinuma
Placebo b 40 m Apremilast b pegol 25 mg Golimumab | Infliximab 5 | Ixekizumab | Ixekizumab b 150 m b 300 m
e g 30mgBID | pooled BIW/50 mg | 50 mg Q4W | mg/kg Q8W | 80 mg Q2W | 80 mg QAW | o, g B g
doses Qiw
Placebo | [l m u u u m m m u u
. Adalimuma | [l i i i . . . i i
b 40 mg
Q2w
| | Apremilast | [l | | | . . i i
30 mg BID
. . . Certolizuma | [l i . . . i i
b pegol
pooled
doses
i i i L Etanercept | [l i i i L L
25 mg
BIW/50 mg
Qiw
. . . i i Golimumab | [l . . i i
50 mg Q4W
= = = = = = infliximab 5| I = = =
mg/kg Q8W
. . . i i i . Ixekizumab | [l i i
80 mg Q2W
= = = = = = = = ixekizumab | [ =
80 mg Q4W
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Adalimuma CELOIBITE | [SEMeE Secukinuma | Secukinuma
Placebo b 40 m Apremilast b pegol 25 mg Golimumab | Infliximab 5 | Ixekizumab | Ixekizumab b 150 m b 300 m
g 30mgBID | pooled BIW/50 mg | 50 mg Q4W | mg/kg Q8W | 80 mg Q2W | 80 mg Q4W g g
Q2w Q4w Q4w
doses Qiw
| | | | | | | | | Secukinuma | [l
b 150 mg
Q4w
| | | | | | | | | | Secukinuma
b 300 mg
Q4w

Posterior median (95% credible interval). Statistically significant results are shown in bold text

Table 14 - UK 1B (biologic experienced) network, PSARC - Odds Ratio (OR) cross tabulation (row treatment versus column treatment)

Placebo Ixekizumab 80 mg Q2W Ixekizumab 80 mg Q4W Ustekinumab 45 mg Q12W
Placebo | [ ] [ |

[ ] Ixekizumab 80 mg Q2w | i [ |

[ ] [ ] Ixekizumab 80 mg Q4w | i

[ | [ ] [ ] Ustekinumab 45 mg Q12W

Posterior median (95% credible interval). Statistically significant results are shown in bold text

Table 15 - Mean difference in HAQ-DI changes from baseline versus placebo

Mean + SD

95% LCrL 95% Crl UCrL

Ixekizumab Q4w [ ]
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Ixekizumab Q2w

Adalimumab

Ustekinumab

Etanercept

Golimumab

Infliximab

Apremilast

Secukinumab

Table 16 - Mean difference in HAQ-DI changes from baseline versus placebo

+
(2
O

95% LCrL

95% Crl UCrL

Ixekizumab Q4w

Ixekizumab Q2w

Adalimumab

Ustekinumab

Etanercept

Golimumab

Infliximab

Apremilast

Secukinumab

=
o
o
>
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A11. Priority question: Please provide the data used in each NMA model in a format suitable
for entering directly into R and/or WinBUGs.

The datasets used in each NMA model are saved in the following files in the folder
‘A11. NMA datasets’.

PsARC:

PASI:

12 week data for ixekizumab, bDMARD-naive: psarc_UK1A.xIsx
16 week data for ixekizumab, bDMARD-experienced: psarc_UK1B.xIsx
16 week data for ixekizumab, bDMARD-naive: psarc_UK2A.xIsx
16 week data for ixekizumab, bDMARD-experienced: psarc_UK2B.xIsx

12 week data for ixekizumab, placebo response adjustment, bDMARD-

naive: psarc_UK1A_baserisk.xIsx

12 week data for ixekizumab, inclusion of secukinumab and

certolizumab pegol, bDMARD-experienced: psarc_UK3B.xIsx

12 week data for ixekizumab, bDMARD-naive: pasi_UK1A.xlIsx
16 week data for ixekizumab, bDMARD-experienced: pasi_UK1B.xIsx
16 week data for ixekizumab, bDMARD-naive: pasi_UK2A.xIsx
16 week data for ixekizumab, bDMARD-experienced: pasi_UK2B.xIsx

12 week data for ixekizumab, placebo response adjustment, bDMARD-

naive: pasi_UK1A_baserisk.xlsx

12 week data for ixekizumab, inclusion of secukinumab and

certolizumab pegol, bDMARD-experienced: pasi_UK3B

HAQ-DI conditional on PsARC response:
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o HAQ conditional on PSARC response.csv
o HAQ conditional on PsARC non-response.csv

A12. Priority question: Please provide the results of all random effects NMA models.

Random effects model results are presented here for the PASI and PsARC endpoints for the UK bDMARD-naive
population. PASI and PsARC results are presented for the base case network using week 12 data for ixekizumab
in Table 17 and Table 18; the network using week 16 data for ixekizumab in Table 19 and
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Table 20, and the meta-regression adjusting for baseline risk in Table 21 and Table 22.

As expected, the pattern of modelled treatment effects and magnitudes of benefit are

similar from the fixed and random effects NMAs, but the credible intervals were wider
with random effects. The UK bDMARD-experienced networks (UK1B, UK2B, UK3B)

only have a single study on each edge and therefore there are no data to estimate the

between study heterogeneity needed to fit random effects models in these networks.

Table 17 - Conditional probabilities from a random effects model of achieving each PASI response category for
each treatment in the bDMARD-naive population; ixekizumab data at week 12

Treatment

PASI 50 (95%
Crl)

PASI 75 (95%
Crl)

PASI 90 (95%
Crl)

PASI 100 (95%
Crl)

Placebo

Adalimumab 40 mg Q2W

Apremilast 30 mg BID

Certolizumab pegol pooled
doses

Etanercept 25 mg BIW/50
mg QIW

Golimumab 50 mg Q4w

Infliximab 5 mg/kg Q8W

Ixekizumab 80 mg Q2W

Ixekizumab 80 mg Q4W

Secukinumab 150 mg Q4W

Secukinumab 300 mg Q4W

Table 18 - Probability from a random effects model of achieving PSARC response for each treatment in the
bDMARD-naive population; ixekizumab data at week 12

Treatment

PsARC (95% Crl)

Placebo

Adalimumab 40 mg Q2W

Apremilast 30 mg BID

Certolizumab pegol pooled doses

Etanercept 25 mg BIW/50 mg QIW

Golimumab 50 mg Q4w

Infliximab 5 mg/kg Q8W

Ixekizumab 80 mg Q2W

Ixekizumab 80 mg Q4W
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Secukinumab 150 mg Q4W

Secukinumab 300 mg Q4W

Table 19 - Conditional probabilities of achieving each PASI response category for each treatment in the
bDMARD-naive population; ixekizumab data at week 16

Treatment

PASI 50 (95%
Crl)

PASI 75 (95%
Crl)

PASI 90 (95%
Crl)

PASI 100 (95%
Crl)

Placebo

Adalimumab 40 mg Q2W

Apremilast 30 mg BID

Certolizumab pegol pooled
doses

Etanercept 25 mg BIW/50
mg QIW

Golimumab 50 mg Q4W

Infliximab 5 mg/kg Q8W

Ixekizumab 80 mg Q2W

Ixekizumab 80 mg Q4W

Secukinumab 150 mg Q4W

Secukinumab 300 mg Q4W
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Table 20 — Probability from a random effects model of achieving PSARC response for each treatment in the
bDMARD-naive population; ixekizumab data at week 16

Treatment PsARC (95% Crl)

Placebo

Adalimumab 40 mg Q2W

Apremilast 30 mg BID

Certolizumab pegol pooled doses
Etanercept 25 mg BIW/50 mg QIW
Golimumab 50 mg Q4W

Infliximab 5 mg/kg Q8W
Ixekizumab 80 mg Q2W
Ixekizumab 80 mg Q4W
Secukinumab 150 mg Q4W
Secukinumab 300 mg Q4W

Table 21 - Conditional probabilities from a random effects model of achieving each PASI response category with
placebo-response adjustment for each treatment in the bDMARD-naive population; ixekizumab data at week 12

Treatment PASI 50 (95% PASI 75 (95% PASI 90 (95% PASI 100 (95%
crl) cri) crl) crl)
Placebo [ | [ | [
Adalimumab 40 mg Q2W [ [ | H H
Apremilast 30 mg BID [ ] [ ] [ | |
Certolizumab pegol pooled - - - -
doses
Etanercept 25 mg BIW/50 [ | [ ] [ | |
mg QIW
Golimumab 50 mg Q4W [ | [ | [ | [ |
Infliximab 5 mg/kg Q8W [ | | [ | [
Ixekizumab 80 mg Q2W ] H [ -
Ixekizumab 80 mg Q4W ] [ | | H
Secukinumab 150 mg Q4W | [l [ | [ | |
Secukinumab 300 mg Q4w | [l H [ H
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Table 22 — Probability from a random effects model of achieving PSARC response for each treatment with
placebo-response adjustment in the bDMARD-naive population; ixekizumab data at week 12

Treatment PsARC (95% Crl)

Placebo

Adalimumab 40 mg Q2W

Apremilast 30 mg BID

Certolizumab pegol pooled doses
Etanercept 25 mg BIW/50 mg QIW
Golimumab 50 mg Q4W

Infliximab 5 mg/kg Q8W
Ixekizumab 80 mg Q2W
Ixekizumab 80 mg Q4W
Secukinumab 150 mg Q4W
Secukinumab 300 mg Q4W

Random effects NMA results are presented in Table 23 for HAQ-DI conditional on

PsARC response and Table 24 for PsARC non-response.

Table 23 - Random effects model for change from baseline HAQ-DI conditional on PSARC response

95% LCrL 95% Crl UCrL

Placebo

Ixekizumab Q4w

Ixekizumab Q2w

Adalimumab

Ustekinumab

Etanercept

Golimumab

Infliximab

Apremilast

Secukinumab

=
o
o
S

Table 24 - Random effects model for change from baseline HAQ-DI conditional on PSARC non-response

Mean 95% LCrL 95% Crl UCrL
Placebo [ | [ | [ ]
Ixekizumab Q4w [ ] [ ] [ |
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Secukinumab

Ixekizumab Q2w - - -
Adalimumab - - -
Ustekinumab - - -
Etanercept - - -
Golimumab [ ] [ ] [ |
Infliximab [ | H
Apremilast - - -

I I H

A13. Priority question: Please present and discuss the main conclusion from the NMA
regarding the clinical effectiveness of ixekizumab compared to other treatments.

The number of studies in each NMA network was generally small, often with only one

study per pairwise comparison of treatments. For PASI in the bDMARD-naive

population, the best performing treatment was [ but it was KGN
[ . N, from all
therapies. For PsARC response, the best performing treatments were ||| EGTGR
N - B hich wvere NG
I 7o all other therapies.

In the bDMARD-experienced population, the networks were particularly small, usually
consisting of at most five studies. The PSARC response rates for both ixekizumab
schedules were |GGG Ustckinumab. A key assumption of the
probit model used to estimate PASI response rates was the assumption that the
treatment effect on the probit scale is the same for all PASI response categories. This
allows the model to use all studies in the network even if they do not report data for
all PASI outcomes. However, as only the ixekizumab studies reported data in the PASI
100 category, the predicted PASI 100 results for the other treatments are all
dependent on the ixekizumab trials. In the bDMARD-experienced population, the small
sample of patients informing the two studies in the network results in a higher
estimated PASI responses than would be expected based on a naive comparison of
the PASI 75 outcomes from the SPIRIT-P2 and PSUMMIT2 trials.

From the Bayesian NMA of HAQ-DI score change from baseline, it appears that all
biologic treatments except || NGz scparated from placebo in the
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population of biologic-naive PsARC responders. In this population, || EGczczIEIB
I < < associated with the largest absolute
change from baseline. Among the PsARC non-responders, the magnitude of change
was much smaller than the one observed in the PsARC responder population,
showing the responsiveness of HAQ-DI over changes in joint improvement over time.

N, \vre the treatments

associated with the largest observed change from baseline.

A14. Please discuss which of the reported NMAs you consider to be the most clinically
relevant.

PsARC is the basis of the NICE treatment continuation rule for all recommended
b/tsDMARDs and as such, is a major determinant of transition probabilities in the
model. Lilly would consider this NMA to be the most clinically relevant across model
subgroups; however, the NMAs for HAQ-DI and PASI are also important. HAQ-DI
measures the functional capacity of a patient with PsA and so the NMA for HAQ-DI
conditional on PSARC response is relevant to all model subgroups. PASI is clinically
relevant only in the subgroups with concomitant mild-to-moderate or moderate-to-

severe psoriasis.

Section B: Clarification on cost effectiveness data

Literature searching
B1. Please explain why the cost-effectiveness model input searches were limited to English,
French, German, Italian or Spanish language publications only.

The cost-effectiveness model input searches were conducted as part of a wider
review covering a European scope, therefore publications in other languages were
not expected to have a country setting that would be relevant to the scope of the
search. Language restrictions were applied as exclusion criteria for the screening

process; no language restriction was applied in the search strategies.

B2. For all cost-effectiveness and model input searches documented in pages 154-174 of
the appendices,(1) please provide the following information for each individual search
strategy:

a) Date parameters of search
b) Database host/interface (e.g. Ovid, ProQuest etc.)
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Number of results retrieved by each search line and the overall number retrieved

from each database.

An initial review was undertaken in 2015 and the updated review in 2017. As the

updated search included additional sources and search terms, the time period of the

updated review encompassed that of the initial review and the results were

deduplicated against the records identified in the initial review in order to capture any

additional studies identified by the expansion of the search terms.

The requested information is presented along with the search strategies for published
CEM studies in Table 25 to Table 28 and Table 34 to Table 37; for model inputs studies
in Table 29 to Table 32 and Table 38 to Table 41; and for HTA agency websites in
Table 33 and Table 42.

Table 25 Search for CEM studies in PubMed

Search | Query - models Items found
1 "Arthritis, psoriatic"[Mesh] OR psoria*[tiab] 33816
2 "Economics, Pharmaceutical'[Mesh] OR pharmacoeconomic*[tiab] 4412
3 "health economic"[tiab] OR "health economics"[tiab] 3832
4 "economic evaluation"[tiab] 5430
5 "economic models"[tiab] OR "economic model"[tiab] 1559
6 "economic analysis"[tiab] 3113
7 "decision analytic model"[tiab] OR "decision analytic models"[tiab] 1165
8 "cost-effectiveness"[tiab] OR "cost effectiveness"[tiab] 36540
9 “cos}-minim.isgtipn"[tia?] _OR "cost minimisation[tiab]" OR "cost-minimization"[tiab] 881
OR "cost minimization"[tiab]
10 "Cost-Benefit Analysis"[Mesh] OR "cost-benefit"[tiab] OR "cost benefit"[tiab] 64285
11 "cost-utility"[tiab] OR "cost utility"[tiab] 2606
12 "budget impact"[tiab] 459
13 #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 90119
14 #1 AND #13 232
15 animals[mesh] NOT (animals[mesh] AND human[mesh]) 3946733
16 #14 NOT #15 232
17 "Le.tter"” [Publ_icat.ion Type] OR "Editorial" [Publication Type] OR "Historical 1526917
Article" [Publication Type]
18 #16 NOT #17 219
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Search | Query - models Items found
19 #16 AND #17 Filters: Publication date from 2000/01/01 202
*PubMed.gov. Available at: www.ncbi.nlm.nih.gov/pubmed. Search date: 2014-11-13
Table 26 Search for CEM studies in EMBASE
Search | Query - models Items found
1 Arthritis, Psoriatic/ or psoria$3.ti,ab. 33516
2 *pharmacoeconomics/ or pharmacoeconomic*.ti,ab. 9520
3 *health economics/ or health economic$1.ti,ab. 10096
4 *economic evaluation/ or economic evaluation$1.ti,ab. 9384
5 economic model$1.ti,ab. 1915
6 economic analysis.ti,ab. 3504
7 decision analytic model$1.ti,ab. 1591
8 *cost effectiveness analysis/ or cost-effectiveness.ti,ab. 45371
9 *cost minimization analysis/ or cost minimi?ation.ti,ab. 1375
10 *cost benefit analysis/ or cost benefit.ti,ab. 10197
11 *cost utility analysis/ or cost utility.ti,ab. 3733
12 budget impact.ti,ab. 1220
13 2or3or4or5or6or7or8or9or10or11or12 77669
14 1and 13 425
15 (letter or editorial or historical article).pt 933493
16 14 not 15 414
17 animal/ not (animal/ and human/) 438969
18 16 not 17 414
19 limit 18 to yr="2000 -Current" 403
*Embase. Available at: http://www.ovid.com/. Search date: 2014-11-13
Table 27 Search for CEM studies in CRD-HTA
Search Query - models Items found
1 (psoriatic arthritis) IN HTA 26
2 (pharmacoeconomic) OR (pharmacoeconomics) IN HTA 20
3 (health economic) OR (health economics) IN HTA 239
4 (economic evaluation) IN HTA 520
5 (economic model) OR (economic models) IN HTA 93
6 (economic analysis) IN HTA 160
7 (decision analytic model) IN HTA 27
8 (cost effectiveness) IN HTA 1677
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Search Query - models Items found
9 (cost minimization) OR (cost minimisation) IN HTA 23
10 (cost benefit) IN HTA 471
11 (cost utility) IN HTA 92
12 (budget impact) IN HTA 78
13 #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 2339
14 #1 AND #13 2
*Centre for Reviews and Dissemination. Available at: www.york.ac.uk/inst/crd/. Search date: 2014-11-13
Table 28 Search for CEM studies in HEED
Search Query Items found
psoriatic arthritis in All data AND ((pharmacoeconomic) OR (pharmacoeconomics) OR
(health economic) OR (health economics) OR (economic evaluation) OR (economic
1 model) OR (economic models) OR (economic analysis) OR (decision analytic model) OR 17
(cost effectiveness) OR (cost minimization) OR (cost minimisation) OR (cost benefit) OR
(cost utility) OR (budget impact)) in All data
*Health Economic Evaluations Database (HEED). Available at:
http://onlinelibrary.wiley.com/book/10.1002/9780470510933. Search date: 2014-11-13
Table 29 Search for model inputs studies in PubMed
Search | Query Items found
1 "Arthritis, psoriatic"[Mesh] OR psoria*[tiab] 33860
"instrument"[text] OR "instruments"[text] OR "Questionnaires"[Mesh] OR
2 n 1 H " n H H " 606457
questionnaire"[text] OR "questionnaires"[text]
"Quality of Life"[Mesh] OR "life quality"[text] OR "life qualities"[text] OR
"utilities"[text] OR "utility"[text] OR "health assessment questionnaire"[text] OR
3 "HAQ"[text] OR "quality of well being"[text] OR "quality of wellbeing"[text] OR 367225
"quality adjusted life year"[tiab] OR "quality adjusted life years"[tiab] OR
"QALY"[tiab] OR "patient reported outcome"[tiab] OR "patient reported
outcomes"[tiab] OR "PRQO"[tiab]
4 #2 AND #3 60513
"Euroqol"[text] OR "euro qol"[text] OR "EQ5D" [text] OR "EQ 5D"[text] OR "EQ-
5 R 4589
5D"[text]
"Short form 6 dimension"[text] OR "Short form 6 dimensions"[text] OR "short
form six dimension"[text] OR "short form six dimensions"[text] OR (("short
6 form"[text] OR "shortform"[text]) AND ("6 dimension"[text] OR "6 485
dimensions"[text] OR "six dimension"[text] OR "six dimensions"[text])) OR
"SF6D"[text] OR "SF-6D"[text] OR "SF 6D"[text]
7 "Health Utilities Index"[text] OR "HUI"[text] 1114
8 "standard gamble"[text] OR "time trade-off"[text] OR "time trade off"[text] 1259
9 (#4 OR #5 OR #6 OR #7 OR #8) 63897
"Economics"[Mesh] OR "Costs and Cost Analysis"[Mesh] OR "Cost of
10 lliness"[Mesh] OR "Health Expenditures"[Mesh] OR "Health Care Costs"[Mesh] | 724406
OR "burden of illness"[tiab] OR cost[text] OR costs[text] OR "resource use"[text]
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Search | Query Items found
OR "resource utilization"[text] OR "resource utilisation"[text] OR "work
productivity"[text]
"Great Britain"[Mesh] OR (("Great"[text] AND "Britain"[text]) OR "Great
Britain"[text] OR ("United"[text] AND "Kingdom"[text]) OR "United Kingdom"[text]
OR "UK"[text]) OR ("Japan"[Mesh] OR "Japan"[text]) OR "Japanese"[text] OR
("Germany"[Mesh] OR "Germany, West"[Mesh] OR "Germany, East"[Mesh] OR
11 Germany[text] OR German]text]) OR ("France"[Mesh] OR “France”[text] OR 1141467
“French”[text]) OR ("Italy"[Mesh] OR “Italy’[text] OR “Italian”[text]) OR
("Netherlands"[Mesh] OR “Netherlands”[text] OR “Dutch”[text] OR
“Holland’[text]) OR (“Sweden’[Mesh] OR “Swedish”[text] OR “Sweden”[text]) OR
(Spain[Mesh] OR “Spanish”[text] OR “Spain”[text])
12 #10 AND #11 82550
13 #9 OR #12 144766
14 #13 AND #1 751
15 animals[mesh] NOT (animals[mesh] AND human[mesh]) 3948006
16 #14 NOT #15 751
"Letter" [Publication Type] OR "Editorial" [Publication Type] OR "Historical
17 S g 1527646
Article" [Publication Type]
18 #16 NOT #17 732
19 (#16 NOT #17) Filters: Publication date from 2000/01/01 683
*PubMed.gov. Available at: www.ncbi.nlm.nih.gov/pubmed. Search date 2014-11-17
Table 30 Search for model inputs studies in EMBASE
Search | Query Items found
1 Arthritis, Psoriatic/ or psoria$3.ti,ab. 33546
2 (instrument or instruments).tw. or exp *questionnaire/ or questionnaire*.tw. 482512
exp *"quality of life"/ or life quality.tw. or life qualities.tw. or utilities.tw. or utility.tw.
3 or health assessment questionnaire.tw. or HAQ.tw. or quality of well being.tw. or 347100
quality of wellbeing.tw. or quality adjusted life year$1.ti,ab. or QALY ti,ab. or
patient reported outcome$1.ti,ab. or PRO.ti,ab.
4 2and 3 43937
5 ("Euroqgol” or "euro qol" or "EQS5D" or "EQ 5D" or "EQ-5D").tw. 7637
exp *Short Form 36/ or "Short form 6 dimension".tw. or "Short form 6
6 dimensions".tw. or "short form six dimension".tw. or "short form six dimensions".tw. 1203
or (("short form" or "shortform") and ("6 dimension" or "6 dimensions" or "six
dimension" or "six dimensions")).tw. or "SF6D".tw. or "SF-6D".tw. or "SF 6D".tw.
7 ("Health Utilities Index" or "HUI").tw. 1369
8 ("standard gamble" or "time trade-off" or "time trade off").tw. 1485
9 4or5o0r6or7or8 50690
10 1and 9 907
exp *"cost of illness"/ or exp *"cost"/ or exp *"health care cost"/ or exp
11 *"hospitalization cost"/ or exp *health economics/ or ("burden of illness" or cost or 430201
costs or "resource use" or "resource utili?ation").tw.
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Search | Query Items found
(exp *United Kingdom/ or ("great" and "britain").tw. or "great britain".tw. or ("united"
and "kingdom").tw. or "united kingdom".tw. or "UK".tw.) or (exp *Japan/ or
Japan.tw. or Japanese.tw.) or (exp *Germany/ or Germany.tw. or German.tw.) or
12 (exp *France/ or France.tw. or French.tw.) or (exp *Italy/ or Italy.tw. or Italian.tw.) 851316
or (exp *Netherlands/ or Netherlands.tw. or Dutch.tw. or Holland.tw.) or (exp
*Sweden/ or Sweden.tw. or Swedish.tw.) or (exp *Spain/ or Spanish.tw. or
Spain.tw.)
13 11 and 12 39375
14 1and 13 245
15 10 or 14 1118
16 animal/ not (animal/ and human/) 439221
17 15 not 16 1118
18 (letter or editorial or historical article).pt 930908
19 17 not 18 1114
20 limit 19 to yr="2000 -Current" 1089
*Embase. Available at: http://www.ovid.com/. Search date 2014-11-17
Table 31 Search for model inputs studies in CRD-HTA
Search | Query Items found
1 (psoriatic arthritis) IN HTA 26
2 (instrument or instruments or questionnaire or questionnaires) IN HTA 255
("quality of life" or "life quality" or "life qualities" or utilities or utility or "health
3 assessment questionnaire” or "HAQ" or "quality of well being" or "quality of 1207
wellbeing" or "quality adjusted life year" or "quality adjusted life years" or "QALY"
or "patient reported outcome" or "patient reported outcomes" or "PRQO") IN HTA
4 #2 AND #3 72
5 ("Euroqol" or "euro qol" or "EQ5D" or "EQ 5D" or "EQ-5D") IN HTA 19
("Short form 6 dimension" or "short form six dimensions" or (("short form" or
6 "shortform") and ("6 dimension" or "six dimensions")) or "SF6D" or "SF-6D" or "SF | 2
6D") IN HTA
7 ("Health Utilities Index" or "HUI") IN HTA 2
8 ("standard gamble" or "time trade-off" or "time trade off") IN HTA 5
9 #4 OR #5 OR #6 OR #7 OR #8 88
10 #1 AND #9 1
11 ("cost" or "costs" or "health economics" or "burden of illness" or "resource use" or 3331
"resource utilization" or "resource utilisation" or "Health Expenditures") IN HTA
("United Kingdom" or ("great" and "Britain") or "great Britain" or ("united" and
12 "kingdom") or "UK") or (Japan or Japanese) or (Germany or German) or (France 7698
or French) or (ltaly or Italian) or (Netherlands or Dutch or Holland) or (Sweden or
Swedish) or (Spain or Spanish) IN HTA
13 #11 AND #12 2090

51


http://www.ovid.com/

Level 1A

N I c National Instiiute for City Tower
Health and Care Excellence Manchester
M1 4BT

United Kingdom

+44 (0)300 323 0140

14 #1 AND #13 2
15 #10 OR #14 2
*Centre for Reviews and Dissemination. Available at: www.york.ac.uk/inst/crd/. Search date 2014-11-14
Table 32 Search for model inputs studies in HEED
Search Query Items found
1 psoriatic arthritis in All data 42
*Health Economic Evaluations Database (HEED). Available at:
http://onlinelibrary.wiley.com/book/10.1002/9780470510933. Search date 2014-11-13
Table 33 Search strings for HTA agencies
HTA agency Query Link :’;e::‘z*
psoriatic . -
arthritis https://www.iqwig.de/en/search.1029.html 6
https://www.iqwig.de/de/suche.1029.html?sp%5Bid%5D=5465cba
Germany - b-e928-40bb-82da-
IQWIG Psoriasis 4865c0a83502&sp%5Bquery%5D=psoriatische+arthritis&sp%5BI 7
Arthritis anguage%5D=de&sp%5Bpage%5D=1&sp%5Bgroup%5D=group
ed&sp%5BIlimit%5D=10&sp%5Bfiltertyp%5D=2&sp%5Bvon%5D=
&sp%5Bbis%5D=&sp%5Bsort%5D=1&sp%5Bsort_order%5D=1
: psoriatic . . . . o
UK- NICE arthritis http://www.nice.org.uk/search?g=psoriatic+arthritis 47
Canada- psoriatic . P _ "
CADTH arthritis http://www.cadth.ca/en/search?q=psoriatic+arthritis 10
soriatic http://www.has-
psoria sante.fr/portail/jcms/c_39085/en/recherche?portlet=c_39085&text | 0
arthritis - L o - -
=psoriatict+arthritis&opSearch=&lang=en
France- HAS
humatisme http://www.has-
rsL(J)riaSi e sante.fr/portail/jcms/c_39085/en/recherche?portlet=c 39085&text=rh | 0
P q umatisme+psoriasigue&opSearch=&lang=en
. e http://agencysearch.australia.gov.au/s/search.html?query=psoriati
é;ﬂ?“a gftﬁrrli?itsl,c c+arthritis&collection=agencies&scope_disable=off&scope=%2Fi 127
nfo%2F&num_ranks=20&profile=pbs
psoriatic . : 2= . "
arthritis http://www.tlv.se/-/sok/?q=psoriatic+arthritis 0
http://www.tlv.se/-
Sweden- TLV /sok/?q=psoriasisatrit&tivso=1&resid=1106811944&uaid=6AE723
psoriasisartit 5E83946F0A034E6D5B12BCC3D2%3A3139322E37312E38352 0
E313639%3A52472016661052367 34 &tlvst=true&tlvff=0&tlva=0&t
Ivl=-2
Netherlands- psoriatic http://www.zorginstituutnederland.nl/zoeken?query=psoriatic+arth 3
Cvz arthritis ritis

*Search date 2014-11-14
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Search Query - models Items found*

1 "Arthritis, psoriatic"[Mesh] OR psoria*[tiab] 40717

2 "Economics, Pharmaceutical"[Mesh] OR pharmacoeconomic*[tiab] 5074

3 "health economic"[tiab] OR "health economics"[tiab] 6080

4 "economic evaluation"[tiab] 7511

5 "economic models"[tiab] OR "economic model"[tiab] 2360

6 "economic analysis"[tiab] 4067

7 "decision analytic model"[tiab] OR "decision analytic models"[tiab] 1446

8 “cost-gffectiveness"[tiab] OR "cost ef_fectiveness"[tiab] OR “cost- 47645
effectiveness’[Mesh] OR “cost effectiveness’[Mesh]

9 “cost control’[Mesh] OR “ecqnomic evaluation”[Mesh]'QR “economic 31504
models”[Mesh] OR “economic model’[Mesh] OR “decision tree”[Mesh]

10 “cpgt-mini_misa.tion"[tiab] OR "cpgt r_ninilmisa.tion[tiab]" OR "cost- 1128
minimization"[tiab] OR "cost minimization"[tiab]

11 "Cost-Benefit Analysis"[Mesh] OR "cost-benefit"[tiab] OR "cost benefit"[tiab] 76472

12 "cost-utility"[tiab] OR "cost utility"[tiab] OR “cost utility analysis’[Mesh] 3632

13 “markov qhains”[tiab] OR “markov chaines”’[Mesh] OR “monte carlo 26738
method”[tiab] OR “monte carlo method’[Mesh]

14 "budget impact"[tiab] 975

15 #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 138829
OR#13 OR #14

16 #1 AND #15 348

17 animals[mesh] NOT (animals[mesh] AND human[mesh]) 4415233

18 #16 NOT #17 348

19 :‘A\ch:tctlzr"” [[lfsglliic(:::ttiic?: _;_I')}/g:]] OR "Editorial" [Publication Type] OR "Historical 1753546

20 #18 NOT #19 326

21 #18 AND #19 Filters: Publication date from 2000/01/01 312

*PubMed.gov. Available at: www.ncbi.nlm.nih.gov/pubmed; Search date: 2017-06-12

Table 35 Search string for CEM studies in EMIBASE via Ovid

Search Query - models Items found*
1 Arthritis, Psoriatic/ or psoria$3.ti,ab. 58,663

2 *pharmacoeconomics/ or pharmacoeconomic*.ti,ab. 10,968

3 *health economics/ or health economic$1.ti,ab. 23,388

4 *economic evaluation/ or economic evaluation$1.ti,ab. 13,731

5 economic model$1.ti,ab. 3,002

6 economic analysis.ti,ab. 5,349
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Search | Query - models Items found*
7 decision analytic model$1.ti,ab. 2,320

8 *cost effectiveness analysis/ or cost-effectiveness.ti,ab. 69,764

9 exp "cost effectiveness analysis"/ 124,488
10 exp "cost control"/ 59,110

11 exp economic evaluation/ 258,526
12 exp "cost utility analysis"/ 7,547

13 exp "decision tree"/ 8,572

14 exp economic model/ 690

15 exp Markov chain/ 1,379

16 exp Monte Carlo method/ 29,899
17 markov chains.ti,ab. 518

18 monte carlo method.ti,ab. 2,249

19 *cost minimization analysis/ or cost minimi?ation.ti,ab. 1,856

20 *cost benefit analysis/ or cost benefit.ti,ab. 19,107
21 *cost utility analysis/ or cost utility.ti,ab. 5,552

22 budget impact.ti,ab. 2,317

23 c2)ro1r8300rr1490c:r522))r06r g: 70:)53 or9or10or11or12or13or14 or15or 16 or 17 338,486
24 1 and 23 1,004

25 (letter or editorial or historical article).pt 1,507,721
26 24 not 25 959

27 animal/ not (animal/ and human/) 1,355,915
28 26 not 27 959

29 limit 28 to yr="2000 -Current" 918

*Embase via Ovid. Available at: http://ovidsp.ovid.com/; search date: 2017-05-29; NOTE: Due to technical issues, the hits of
the final search run on 2017-06-12 with the end result of 922 hits cannot be displayed; therefore, the hits of the search protocol
are displayed here as approximation

Table 36 Search string for CEM studies in Medline via Ovid

Search Query - models Items found*
1 Arthritis, Psoriatic/ or psoria$3.ti,ab. 40,465

2 exp Economics, Pharmaceutical/ or pharmacoeconomic*.ti,ab. 5,081

3 *health economics/ or health economic$1.ti,ab. 5,650

4 *economic evaluation/ or economic evaluation$1.ti,ab. 14,832

5 economic model$1.ti,ab. or economic analysis.ti,ab. or economic evaluation.ti,ab. | 12,599

6 decision analytic model$1.ti,ab. 1,519

7 *cost gﬁectiveness qnf\lysis/ or cost-effectiveness.ti,ab. or exp "cost 94.495

effectiveness analysis"/
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Search Query - models Items found*
8 exp "cost control"/ or cost control.ti,ab 32,327

9 exp Models, Economic/ or economic model.ti,ab. 13,733

10 exp Decision Trees/ or decision tree.ti,ab. 13,368

11 exp Markov Chains/ or markov chains.ti,ab. 12,486

12 exp Monte Carlo Method/ or monte carlo method.ti,ab. 27,549

13 X:ﬁ;tyg;;rljmization analysis/ or cost minimi?ation.ti,ab. or exp "Costs and Cost 212,537
14 *cost benefit analysis/ or cost benefit.ti,ab. or exp cost-benefit analysis/ 76,702

15 *cost utility analysis/ or cost utility.ti,ab. or exp "cost utility analysis"/ 73,066

16 budget impact.ti,ab. 954

17 2or3or4or5or6or7or8or9or10or11or12or13or14or15o0r 16 295,534
18 1and 17 629

19 (letter or editorial or historical-article).pt 1,746,915
20 18 not 19 597

21 animal/ not (animal/ and human/) 4,383,369
22 20 not 21 596

23 limit 22 to yr="2000 -Current" 560

*Medline via Ovid. Available at: http://ovidsp.ovid.com/; Search date: 2017-06-12

Table 37 Search string for CEM studies in CRD-HTA

Search Query - models Items found*
1 (psoriatic arthritis) IN HTA 33

2 (pharmacoeconomic) OR (pharmacoeconomics) IN HTA 22

3 (health economic) OR (health economics) IN HTA 209
4 (economic evaluation) IN HTA 614
5 (economic model) OR (economic models) IN HTA 107
6 (economic analysis) IN HTA 191
7 (decision analytic model) IN HTA 26

8 (cost effectiveness) IN HTA 2036
9 (cost minimization) OR (cost minimisation) IN HTA 26
10 (cost benefit) IN HTA 572
11 (cost utility) IN HTA 99
12 (budget impact) IN HTA 94
13 #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 2739
14 #1 AND #13 2

*Centre for Reviews and Dissemination. Available at: https://www.crd.york.ac.uk/CRDWeb/; Search date: 2017-06-12
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Search

Query

Items found*

1

"Arthritis, psoriatic"[Mesh] OR psoria*[tiab]

40717

2

"instrument"[text] OR "instruments"[text] OR "Questionnaires"[Mesh] OR
"questionnaire"[text] OR "questionnaires"[text]

694812

"Quality of Life"[Mesh] OR "life quality"[text] OR "life qualities"[text] OR
"utilities"[text] OR "utility"[text] OR "health assessment questionnaire"[text] OR
"HAQ"[text] OR "quality of well being"[text] OR "quality of wellbeing"[text] OR
“quality of well-being” OR "quality adjusted life year"[tiab] OR "quality adjusted
life years"[tiab] OR "QALY"[tiab] OR "patient reported outcome"[tiab] OR
"patient reported outcomes"[tiab] OR "PRQO"[tiab]

440018

“Health utilit$”[text] OR disutilit$[text] OR DALY[text] OR QALD[text] OR
QALET[text] OR “value of life”[text] OR health year equivalent[text] OR QoL][text]
OR HRQL[text] OR HRQoL[text] OR QWBI[text] OR “visual analog$’[text] OR
“disability adjusted”[text] OR “quality adjusted”[text] OR "utility weight$"[text] OR
"utility preference$"[text] OR "index of well being"[text] OR "index of well-
being"[text]

76924

#2 AND (#3 OR #4)

81047

"Eurogol"[text] OR "euro qol"[text] OR "EQ5D" [text] OR "EQ 5D"[text] OR "EQ-
5D"[text]

6106

"Short form 6 dimension"[text] OR "Short form 6 dimensions"[text] OR "short
form six dimension"[text] OR "short form six dimensions"[text] OR (("short
form"[text] OR "shortform"[text]) AND ("6 dimension"[text] OR "6
dimensions"[text] OR "six dimension"[text] OR "six dimensions"[text])) OR
"SF6D"[text] OR "SF-6D"[text] OR "SF 6D"[text]

588

"Short form 36"[text] OR "Short form 36"[text] OR "short form thirty six"[text] OR
"short form thirty six"[text] OR (("short form"[text] OR "shortform"[text]) AND
("36"[text] OR "36"[text] OR "thirty six"[text] OR "thirty six"[text])) OR
"SF36"[text] OR "SF-36"[text] OR "SF 36"[text]

21388

"Short form 12"[text] OR "Short form 12"[text] OR "short form twelve"[text] OR
"short form twelve"[text] OR (("short form"[text] OR "shortform"[text]) AND
("12"[text] OR "12"[text] OR "twelve"[text] OR "twelve"[text])) OR "SF12"[text]
OR "SF-12"[text] OR "SF 12"[text]

8485

10

"Short form 16"[text] OR "Short form 16"[text] OR "short form sixteen"[text] OR
"short form sixteen"[text] OR (("short form"[text] OR "shortform"[text]) AND
("16"[text] OR "16"[text] OR "sixteen"[text] OR "sixteen"[text])) OR "SF16"[text]
OR "SF-16"[text] OR "SF 16"[text]

2247

11

"Short form 20"[text] OR "Short form 20"[text] OR "short form twenty"[text] OR
"short form twenty"[text] OR (("short form"[text] OR "shortform"[text]) AND
("20"[text] OR "20"[text] OR "twenty"[text] OR "twenty"[text])) OR
1344"SF20"[text] OR "SF-20"[text] OR "SF 20"[text]

278

12

"Health Utilities Index"[text] OR "HUI"[text]

1261

13

"standard gamble"[text] OR "time trade-off'[text] OR "time trade off"[text]

1403

14

(#5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13)

99010

15

"Economics"[Mesh] OR "Costs and Cost Analysis"[Mesh] OR "Cost of
lliness"[Mesh] OR "Health Expenditures"[Mesh] OR "Health Care Costs"[Mesh]
OR "burden of iliness"[tiab] OR cost[text] OR costs[text] OR "resource use"[text]
OR "resource utilization"[text] OR "resource utilisation"[text] OR "work
productivity"[text]

812885
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Search

Query

Items found*

16

“cost estimate$”[text] OR “cost variable$’[text] OR “cost of illness”[text] OR “cost
of disease*’[text] OR “cost of sickness*”[text] OR “health?care cost*”[text] OR
“drug costs/” OR (economic* OR cost*)[text] OR (price* OR budget* OR
expenditure* OR fee*)[text] OR “value of money’[text] OR “monetary value”[text]
OR (economic* OR pharmacoeconomic* OR “pharmaco economic*”)[text] OR
“unit cost*”[text] OR “economic burden of disease/” OR “burden of iliness/” OR
“burden of illness”[text] OR “burden of disease™*’[text] or “burden of
sickness™’[text]

54226

17

“resource™ use*’[text] OR “resource* used”[text] OR “resource* user’[text] OR
(hospital OR doctor OR GP OR general practitioner OR nurse OR clinic OR
surgery and (use* OR visit* OR attendance OR admission OR
readmission))[text]

2630

18

medical leave/ OR “sick leave”[text] OR “disability leave$”[text] OR “work
productivity”[text] OR “loss of productivity’[text] OR absenteeism[text] OR
“absen* from work”[text]

22212

19

"Great Britain"[Mesh] OR (("Great"[text] AND "Britain"[text]) OR "Great
Britain"[text] OR ("United"[text] AND "Kingdom"[text]) OR "United Kingdom"[text]
OR "UK"[text]) OR ("Japan"[Mesh] OR "Japan"[text]) OR "Japanese"[text] OR
("Germany"[Mesh] OR "Germany, West"[Mesh] OR "Germany, East"[Mesh] OR
Germany(text] OR German[text]) OR ("France"[Mesh] OR “France”[text] OR
“French’[text]) OR ("ltaly"[Mesh] OR “Italy’[text] OR “Italian”[text]) OR
("Netherlands"[Mesh] OR “Netherlands”’[text] OR “Dutch”[text] OR
“Holland”[text]) OR (“Sweden”[Mesh] OR “Swedish”[text] OR “Sweden”[text])
OR (Spain[Mesh] OR “Spanish”[text] OR “Spain”[text])

1153944

20

#15 OR #16 OR #17 OR #18

845962

21

#20 AND #19

89581

22

#14 OR #21

186082

23

#22 AND #1

1007

24

animals[mesh] NOT (animals[mesh] AND human[mesh])

4329741

25

#23 NOT #24

1007

26

"Letter" [Publication Type] OR "Editorial" [Publication Type] OR "Historical
Article" [Publication Type]

1692376

27

#25 NOT #26

1007

28

(#25 NOT #26) Filters: Publication date from 2000/01/01

1006

*PubMed.gov. Available at: www.ncbi.nlm.nih.gov/pubmed; Search date: 2017-06-12

Table 39 Search string for model input studies in EMBASE via Ovid

Search Query Items found*
1 Arthritis, Psoriatic/ or psoria$3.ti,ab. 58,663
2 (instrument or instruments).tw. or exp *questionnaire/ or questionnaire*.tw. 730,561
exp *"quality of life"/ or life quality.tw. or life qualities.tw. or utilities.tw. or utility.tw.
or health assessment questionnaire.tw. or HAQ.tw. or quality of well being.tw. or
3 - . . . - ; . 537,765
quality of wellbeing.tw. or quality of well-being.tw. or quality adjusted life
year$1.ti,ab. or QALY ti,ab. or patient reported outcome$1.ti,ab. or PRO.ti,ab.
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Search

Query

Items found*

"Health utilit$".tw. or disutilit$.mp. or DALY .tw. or QALD.tw. or QALE.tw. or value
of life.tw. or health year equivalent.tw. or ((disability or quality) adj adjusted).tw.
or QoL.tw. or HRQL.tw. or HRQoL.tw. or visual analog$.tw. or exp visual analog
scale/ or (utility adj (weigh$ or preference$)).tw. or qwb.tw. or ((index of) and
(wellbeing or well being or well-being)).tw. or (quality adj4 life).tw.

407,791

3or4

838,271

2and5

126,240

("Euroqol" or "euro qol" or "EQ5D" or "EQ 5D" or "EQ-5D").tw.

12,660

exp *Short Form 36/ or "Short form 6 dimension".tw. or "Short form 6
dimensions".tw. or "short form six dimension".tw. or "short form six
dimensions".tw. or (("short form" or "shortform™) and ("6 dimension" or "6
dimensions" or "six dimension" or "six dimensions")).tw. or "SF6D".tw. or "SF-
6D".tw. or "SF 6D".tw.

2,312

exp *Short Form 36/ or "Short form 36".tw. or "Short form 36".tw. or "short form
thirty six".tw. or "short form thirty six".tw. or (("short form" or "shortform") and
("36" or "36" or "thirty six" or "thirty six")).tw. or "SF36".tw. or "SF36".tw. or
"SF36".tw.

20,386

10

exp *Short Form 12/ or "Short form 12".tw. or "Short form 12".tw. or "short form
twelve".tw. or "short form twelve".tw. or (("short form" or "shortform") and ("12" or
"12" or "twelve" or "twelve")).tw. or "SF12".tw. or "SF12".tw. or "SF12".tw.

9,873

11

exp *Short Form 20/ or "Short form 20".tw. or "Short form 20".tw. or "short form
twenty".tw. or "short form twenty".tw. or (("short form" or "shortform") and ("20" or
"20" or "twenty" or "twenty")).tw. or "SF12".tw. or "SF12".tw. or "SF12".tw.

5,637

12

("Health Utilities Index" or "HUI").tw.

1,847

13

("standard gamble" or "time trade-off" or "time trade off").tw.

1,965

14

6or7or8or9or10or11or12or13

148,985

15

1and 14

1,848

16

exp *"cost of iliness"/ or exp *"cost"/ or exp *"health care cost"/ or exp
*"hospitalization cost"/ or exp *health economics/ or ("burden of illness" or cost or
costs or "resource use" or "resource utili?ation").tw.

709,358

17

(Cost adj (estimate$ or variable$)).tw. or (Cost adj3 (iliness or disease* or
sickness*)).tw. or (Health?care adj cost).tw. or Drug costs/ or (Economic* or
cost*).tw. or (Price* or budget* or expenditure* or fee*).tw. or (Value adj1 (money
or monetary)).tw. or (Economic* or pharmacoeconomic* or (pharmaco adj1
economic*)).tw. or (Unit adj1 cost).tw. or Economic burden of disease/ or Burden
of iliness/ or (Burden adj3 (iliness or disease* or sickness*)).tw.

1,466,362

18

(Resource* adj4 utili*).tw. or (Resource* adj4 (use* or used or user)).tw. or
((hospital or doctor or GP or general practitioner or nurse or clinic or surgery)
adj2 (use* or visit* or attendance or admission or readmission)).tw.

146,706

19

Medical leave/ or sick leave.tw. or Disability leave$.tw. or Work productivity.tw. or
Loss of productivity.tw. or Absenteeism.tw. or ((absent or absence) adj from
work).tw.

16,130

20

(exp *United Kingdom/ or ("great" and "britain").tw. or "great britain".tw. or
("united" and "kingdom").tw. or "united kingdom".tw. or "UK".tw.) or (exp *Japan/
or Japan.tw. or Japanese.tw.) or (exp *Germany/ or Germany.tw. or German.tw.)
or (exp *France/ or France.tw. or French.tw.) or (exp *Italy/ or Italy.tw. or
Italian.tw.) or (exp *Netherlands/ or Netherlands.tw. or Dutch.tw. or Holland.tw.)

1,282,117
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Search Query Items found*
or (exp *Sweden/ or Sweden.tw. or Swedish.tw.) or (exp *Spain/ or Spanish.tw.
or Spain.tw.)
21 20 and (16 or 17 or 18 or 19) 127,273
22 1 and 21 663
23 15 or 22 2,400
24 animal/ not (animal/ and human/) 1,355,915
25 23 not 24 2,400
26 (letter or editorial or historical article).pt 1,507,721
27 25 not 26 2,388
28 limit 27 to yr="2000 -Current" 2,325

*Embase via Ovid. Available at: http://ovidsp.ovid.com/; search date: 2017-05-29; NOTE: Due to technical issues, the hits of
the final search run on 2017-06-12 with the end result of 2,347 hits cannot be displayed; therefore, the hits of the search
protocol are displayed here as approximation

Table 40 Search string for model input studies in Medline via Ovid

Search

Query

Items found*

1

exp Arthritis, Psoriatic/ or psoria$3.ti,ab.

40,465

2

(instrument or instruments).tw. or exp *questionnaire/ or questionnaire*.tw. or
exp "Surveys and Questionnaires"/

1,175,505

exp "quality of life"/ or life quality.tw. or life qualities.tw. or utilities.tw. or
utility.tw. or health assessment questionnaire.tw. or HAQ.tw. or quality of well
being.tw. or quality of wellbeing.tw. or quality of well-being.tw. or quality
adjusted life year$1.ti,ab. or QALY ti,ab. or patient reported outcome$1.ti,ab.
or PRO.ti,ab.

484,080

"Health utilit$".tw. or disutilit$.mp. or DALY .tw. or QALD.tw. or QALE.tw. or
value of life.tw. or health year equivalent.tw. or ((disability or quality) adj
adjusted).tw. or QoL.tw. or HRQL.tw. or HRQoL.tw. or visual analog$.tw. or
exp visual analog scale/ or (utility adj (weigh$ or preference$)).tw. or qwb.tw.
or ((index of) and (wellbeing or well being or well-being)).tw. or (quality adj4
life).tw.

273,701

3or4

634,470

2and5

132,856

("Euroqol" or "euro qol" or "EQ5D" or "EQ 5D" or "EQ-5D").tw.

735

exp *Short Form 36/ or "Short form 6 dimension".tw. or "Short form 6
dimensions".tw. or "short form six dimension".tw. or "short form six
dimensions".tw. or (("short form" or "shortform") and ("6 dimension" or "6
dimensions" or "six dimension" or "six dimensions")).tw. or "SF6D".tw. or "SF-
6D".tw. or "SF 6D".tw.

691

exp *Short Form 36/ or "Short form 36".tw. or "Short form 36".tw. or "short
form thirty six".tw. or "short form thirty six".tw. or (("short form" or "shortform")
and ("36" or "36" or "thirty six" or "thirty six")).tw. or "SF36".tw. or "SF36".tw.
or "SF36".tw.

15,126

10

exp *Short Form 12/ or "Short form 12".tw. or "Short form 12".tw. or "short
form twelve".tw. or "short form twelve".tw. or (("short form" or "shortform") and

7,322
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Search | Query Items found*
("12" or "12" or "twelve" or "twelve")).tw. or "SF12".tw. or "SF12".tw. or
"SF12".tw.
exp *Short Form 20/ or "Short form 20".tw. or "Short form 20".tw. or "short
11 form twenty".tw. or "short form twenty".tw. or (("short form" or "shortform") and 3973
("20" or "20" or "twenty" or "twenty")).tw. or "SF12".tw. or "SF12".tw. or ’
"SF12".tw.
12 ("Health Utilities Index" or "HUI").tw. 1,366
13 ("standard gamble” or "time trade-off" or "time trade off").tw. 1,562
14 6or7or8or9or10or11or12or13 145,241
15 1and 14 1,493
exp "cost of illness"/ or exp *"cost"/ or exp *"health care cost"/ or exp
*"hospitalization cost"/ or exp *health economics/ or ("burden of iliness" or
16 cost or costs or "resource use" or "resource utili?ation").tw. or exp Economics/ | 865,181
or exp "Costs and Cost Analysis"/ or exp Health Expenditures/ or exp Health
Care Costs/
(Cost adj (estimate$ or variable$)).tw. or (Cost adj3 (iliness or disease* or
sickness*)).tw. or (Health?care adj cost).tw. or Drug costs/ or (Economic* or
cost*).tw. or (Price* or budget* or expenditure* or fee*).tw. or (Value adj1
17 - s 1,184,178
(money or monetary)).tw. or (Economic* or pharmacoeconomic* or (pharmaco
adj1 economic*)).tw. or (Unit adj1 cost).tw. or Economic burden of disease/ or
Burden of illness/ or (Burden adj3 (illness or disease* or sickness*)).tw.
(Resource* adj4 utili*).tw. or (Resource* adj4 (use* or used or user)).tw. or
18 ((hospital or doctor or GP or general practitioner or nurse or clinic or surgery) 101,763
adj2 (use* or visit* or attendance or admission or readmission)).tw.
Medical leave/ or sick leave.tw. or Disability leave$.tw. or Work
19 productivity.tw. or Loss of productivity.tw. or Absenteeism.tw. or ((absent or 10,490
absence) adj from work).tw.
(exp United Kingdom/ or ("great" and "britain").tw. or "great britain".tw. or
("united" and "kingdom").tw. or "united kingdom".tw. or "UK".tw.) or (exp
Japan/ or Japan.tw. or Japanese.tw.) or (exp Germany, East/ or exp
Germany/ or exp Germany, West/ or Germany.tw. or German.tw.) or (exp
20 . 1,345,673
France/ or France.tw. or French.tw.) or (exp Italy/ or Italy.tw. or Italian.tw.) or
(exp Netherlands/ or Netherlands.tw. or Dutch.tw. or Holland.tw.) or (exp
Sweden/ or Sweden.tw. or Swedish.tw.) or (exp Spain/ or Spanish.tw. or
Spain.tw.)
21 20 and (16 or 17 or 18 or 19) 156,272
22 1 and 21 348
23 15 or 22 1,746
24 animal/ not (animal/ and human/) 4,383,369
25 23 not 24 1,746
26 (letter or editorial or historical-article).pt 1,746,915
27 25 not 26 1,704
28 limit 27 to yr="2000 -Current" 1,632

60



NI CE ot e Sstence

*Medline via Ovid. Available at: http://ovidsp.ovid.com/; search date: 2017-06-12

Table 41 Search string for model input studies in CRD-HTA

Level 1A

City Tower
Manchester

M1 4BT

United Kingdom

+44 (0)300 323 0140

Search | Query Items found*

1 (psoriatic arthritis) IN HTA 33

2 (instrument or instruments or questionnaire or questionnaires) IN HTA 341
("quality of life" or "life quality" or "life qualities" or utilities or utility or "health
assessment questionnaire" or "HAQ" or "quality of well being" or “quality of well-

3 being” or "quality of wellbeing" or "quality adjusted life year" or "quality adjusted 1513
life years" or "QALY" or "patient reported outcome" or "patient reported outcomes"
or "PRO") IN HTA

4 #2 AND #3 97

5 ("Euroqol" or "euro qol" or "EQ5D" or "EQ 5D" or "EQ-5D") IN HTA 25
("Short form 6 dimension" or "short form six dimensions" or (("short form" or

6 "shortform") and ("6 dimension" or "six dimensions")) or "SF6D" or "SF-6D" or "SF | 2
6D") IN HTA

7 ("Health Utilities Index" or "HUI") IN HTA 2

8 ("standard gamble" or "time trade-off" or "time trade off") IN HTA 5

9 #4 OR #5 OR #6 OR #7 OR #8 115

10 #1 AND #9 1

11 ("cost" or "costs" or "health economics" or "burden of illness" or "resource use" or 3925
"resource utilization" or "resource utilisation" or "Health Expenditures") IN HTA
("United Kingdom" or ("great" and "Britain") or "great Britain" or ("united" and

12 "kingdom") or "UK") or (Japan or Japanese) or (Germany or German) or (France 9122
or French) or (ltaly or ltalian) or (Netherlands or Dutch or Holland) or (Sweden or
Swedish) or (Spain or Spanish) IN HTA

13 #11 AND #12 2459

14 #1 AND #13 2

15 #10 OR #14 2

*Centre for Reviews and Dissemination. Available at: https://www.crd.york.ac.uk/CRDWeb/; Search date: 2017-06-12

Table 42 Search terms used for HTA agencies during updated review

UK - NICE Psoriatic arthritis https://www.nice.org.uk/ 2
UK - SMC Psoriatic arthritis https://www.scottishmedicines.org.uk/ 9
UK - AWMSG Psoriatic arthritis http://www.awmsg.org/ 3
France - HAS rhumatisme psoriasique http://www.has-sante.fr/portail/ 2
Canada - CADTH | Psoriatic arthritis https://www.cadth.ca/ 4
Australia - PBAC | Psoriatic arthritis http://www.pbs.gov.au/pbs/home 12
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Sweden - TLV Psoriasisartrit http://tlv.se/ 6
Germany - IQWiG | Psoriatic arthritis | https://www.iqwig.de/ 2
Psoriasisarthritis
Psoriasis-Arthritis
Schuppenflechtenarthritis
Germany — G-BA | Psoriatic arthritis | https://www.g-ba.de/ 2
Psoriasisarthritis
Psoriasis-Arthritis
Schuppenflechtenarthritis
Netherlands - ZIN | Psoriatic arthritis https://www.zorginstituutnederland.nl/ 0
Norway - NOKC Psoriasisartrit http://www.kunnskapssenteret.no/en/frontpage | 0

*Search date: 2017-06-19

B3. HEED and the HTA database were searched for this submission. Please explain why

NHS EED (NHS Economic Evaluation Database) was not searched.

The Centre for Reviews and Dissemination was searched for relevant cost-
effectiveness data. The CRD search included the NHS EED, DARE and HTA

databases.

Model structure

B4. Priority question: Response to treatment is a crucial element of the model structure,
and informs the transition to the treatment continuation state. Response to treatment,
assessed using the Psoriatic Arthritis Response Criteria (PsARC), is a function of
change in disease state and not absolute disease severity. As a result, patients in the
treatment continuation health state with response may be heterogeneous with regard to
quality of life and costs.

a) Please provide the PsARC response rates for each comparator in each subgroup.

PsARC response rates are not publicly available for each comparator in each model

subgroup. PsARC response rates are provided for the treatment arms in the

ixekizumab trials in Table 43.

Table 43 PsARC response rates in model subgroups

| Placebo | ADA | IXE 80 Q4w | IXE 80 Q2w
SPIRIT-P1 (h(DMARD-naive)
No psoriasis (N) [ | [ | [ | [ |
PSARC, n (%) [ H H |
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Mild-to-moderate
psoriasis (N)

PsARC, n (%)

Moderate-to-severe
psoriasis (N)

PsARC, n (%)
SPIRIT-P2 (bDMARD-experienced)

No psoriasis (N)

PsARC

Mild-to-moderate
psoriasis (N)

PsARC, n (%)

Moderate-to-severe
psoriasis (N)

PSARC, n (%)

b) Please justify the use of PSARC response to determine response. The ERG
acknowledges that this measure is commonly used to assess treatment response
in PsA patients. However, because it is based on relative reductions, patients in
the continuous treatment health states may be heterogeneous in terms of absolute
disease severity. .This presents challenges for the accurate estimation of health-
related quality of life and costs and resource use associated with these health
states.

PsARC response is specified in NICE’s treatment continuation rule for all
b/tsDMARDs recommended in PsA and has been used as the basis of response
assessment in all prior manufacturer submissions and published economic
evaluations. The current model therefore aligns with the PsA health economic
literature by using PsARC response as the basis of response assessment and

treatment continuation rule.

c) Please show that patients achieving response are homogeneous with regards to
disease severity (in terms of Psoriasis Area and Severity Index (PASI) and HAQ-
DI scores), utility gain from response, and with regards to costs and resource use.

Median PASI score, HAQ-DI score and EQ-5D utility score at baseline and the
corresponding IQRs are presented in Table 44 for patients from SPIRIT-P1 and

SPIRIT-P2 stratified by PSARC response or non-response at Week 12. Median values
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are not presented for costs and resource use as these were not considered to be

informative.

The IQRs for PASI demonstrate that at least 75% of patients achieving PSARC

response or non-response have a PASI score that would be considered mild-to-

moderate according to the York model definition. The median and 75" percentile

HAQ-DI scores across PsARC responders and non-responder in both trials represent

moderate-to-severe disability, although the 25" percentile would be considered mild-

to-moderate difficulty, indicating some dispersion in functional capacity at baseline.

The IQRs for baseline utility are of a similar width between PsARC responders and
non-responders in the SPIRIT-P1 trial around the median although in the SPIRIT-P2

trial, there is greater dispersion around the 25" percentile and median compared to

the median and 75" percentile.

Table 44 PASI, HAQ-DI and EQ-5D utility score at baseline, stratified by PSARC response at Week 12

Median

IQR

SPIRIT P1

PsARC responders at Week 12 (n=217)

PASI score *

HAQ-DI score

EQ-5D index

PsARC non-responders at Week 12 (n=200)

PASI score *

HAQ-DI score

EQ-5D index

SPIRIT-P2

PsARC responders (n=153)

PASI score *

HAQ-DI score

EQ-5D index

PsARC non-responders (n=210)

PASI score *

HAQ-DI score

EQ-5D index

*Computed for patients with baseline BSA=3%
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B5. It is assumed that patients in the ‘no psoriasis’ subgroup at the beginning of the cost
effectiveness model will not develop psoriasis later on. Additionally, it is assumed that
PASI scores of patients with psoriasis return to their baseline score in case of non-
response to treatment or treatment discontinuation, i.e. the severity of psoriasis does
not change over time.

a) Please provide a definition of ‘no psoriasis’ given that these patients have active
psoriatic arthritis.

Patients with no psoriasis have a PASI score of 0. The joint symptoms of these
patients may be recognised as psoriatic arthritis due to family history or personal

history of psoriasis or psoriatic nail symptoms.

b) Please also provide definitions for ‘mild to moderate psoriasis’ and ‘moderate to
severe psoriasis’.

Secukinumab and ixekizumab are the only treatments currently licensed with different
dosing regimens that depend on the severity of psoriasis in a patient with PsA. In the
UNCOVER trials for ixekizumab in psoriasis, inclusion criteria for moderate-to-severe
psoriasis was defined as PASI212 and sPGA23 and BSA210. (10) This definition has
been used in the SPIRIT trials for ixekizumab in PsA and, in addition, mild-to-
moderate-psoriasis in SPIRIT-P1 and SPIRIT-P2 participants was defined as a
diagnosis of psoriasis that did not meet the PASI, BSA or static Physician Global
Assessment (sPGA) score criteria for moderate-to-severe psoriasis. The definition of
moderate-to-severe psoriasis is also reflected in the inclusion criteria of the psoriasis
trials of secukinumab, which defines moderate-to-severe psoriasis as a PASI score of
minimally 12 and investigator’s global assessment score (IGA mod 2011) of at least 3
and a total BSA of minimally 10. (11)

Prior to the marketing authorisation of these IL-17 agents with psoriasis-specific
dosing regimens, the dosing regimens of the bDMARDs appraised in both moderate-
to-severe psoriasis and PsA did not differ between these indications (with the
exception of the loading dose of adalimumab in moderate-to-severe psoriasis). The
2016 York model defined mild-to-moderate psoriasis as a BSA23% and PASI score
<10, and moderate-to-severe psoriasis as a BSA23% and PASI>10. (12)
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Baseline PASI scores from the SPIRIT-P1 and SPIRIT-P2 trials based on the SPIRIT

trial and York model definitions are presented in Table 45. The stricter definition of the

SPIRIT trials is associated with higher mean values in the moderate-to-severe

psoriasis subgroups in both bDMARD-naive and bDMARD-experienced populations

and lower baseline PASI scores in the mild-to-moderate subgroups relative to the

York model definition.

Table 45 — Comparison of mean PASI scores (SD) at baseline in model subgroups

Source bDMARD-naive bDMARD-experienced
Mild-to- Moderate-to- Mild-to- Moderate-to-
moderate severe moderate severe
psoriasis psoriasis psoriasis psoriasis

SPIRIT trial definiton | [l [ | [ | [ |

York model definition [ | [ | [ | [ |

c) Please justify the assumptions of no change in baseline psoriasis over time and

elaborate on the potential impact of this assumption on the estimated cost
effectiveness.

Psoriasis is a disease with an unpredictable natural history and is characterised by
flare-ups and periods of remission. In the absence of data to suggest an underlying
rate of skin symptom progression, it is assumed that PASI reverts to baseline when
treatment is discontinued. This assumption aligns with previous appraisals in both
psoriasis and psoriatic arthritis. (12-18) In contrast, a progression in baseline HAQ-DI
is modelled over time in order to reflect the progressive, destructive nature of PsA on
joints. Were a progression to be modelled in PASI scores over time, this would occur
in the BSC treatment state, therefore cost-effectiveness is likely to improve for
treatment sequences associated with better PSARC response rates (and hence more
time on active treatment) than treatment sequences that are associated with more

time in the BSC treatment state.

B6. Assumptions around changes in PASI and HAQ-DI scores in the model are unclear.
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a) Patientsin the ‘trial period’ health states experience instantaneous PASI and HAQ-
DI improvements. Please justify why this improvement takes place at treatment
initiation.
The b/tsDMARDs recommended by NICE for the treatment of PsA have trial period
lengths varying from 12 to 24 weeks. As it was not clear how PASI and HAQ-DI
improvements were implemented in the York model, instantaneous improvements
were implemented at the start of the trial period in order not to bias treatments with

longer induction periods.

b) Please provide a scenario analysis in which the improvement in PASI and HAQ-
DI scores for responders and non-responders is modelled as a gradual
improvement until response assessment.

The results of a scenario analysis in which PASI and HAQ-DI improvements are
accrued gradually over the trial period are presented in Table 46 for each model
subgroup. Modelling a linear accrual of PASI and HAQ-DI improvements over the trial
period has a small impact relative to the base case ICER vs BSC of less than 4%

across all subgroups.

Table 46 Scenario analysis: gradual improvement in PASI and HAQ-DI over trial period

Sequence | Total Total Incremental | Incremental | Incremental | ICERvs | Change
costs QALYs | costs QALYs ICER BSC from

baseline
ICER vs
BSC

No psoriasis

BSC £54,046 8.09 Referent Referent Referent Referent | Referent

APR-UST- | £93,399 9.47 £39,353 1.37 Extendedly £28,686 1.61%

BSC dominated

CZP-UST- £99,913 9.65 £45,867 1.55 Extendedly £29,516 1.37%

BSC dominated

SEC 150- £100,305 9.75 £46,259 1.66 Extendedly £27,941 1.71%

UST-BSC dominated

ADA-UST- | £101,374 9.68 £47,328 1.59 Dominated £29,753 1.45%

BSC

ETN-UST- £103,755 9.99 £49,709 1.90 £26,194 £26,194 1.49%

BSC

GOL-UST- | £108,246 9.88 £54,200 1.78 Dominated £30,421 1.26%

BSC
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Sequence | Total Total Incremental | Incremental | Incremental | ICERvs | Change
costs QALYs | costs QALYs ICER BSC from
baseline
ICER vs
BSC
IXE Q4W- £116,061 9.67 £62,015 1.58 Dominated £39,307 1.44%
UST-BSC
INF-UST- £127,366 10.09 £73,320 1.99 £250,195 £36,805 1.68%
BSC
Mild-to-moderate psoriasis
BSC £70,006 7.74 Referent Referent Referent Referent | Referent
APR-UST- | £105,498 9.14 £35,492 1.39 Extendedly £25,528 1.72%
BSC dominated
CZP-UST- | £111,422 9.32 £41,417 1.58 Extendedly £26,264 1.45%
BSC dominated
SEC 150- £111,807 9.44 £41,801 1.69 Extendedly £24.686 1.84%
UST-BSC dominated
ADA-UST- | £112,901 9.36 £42,895 1.62 Dominated £26,479 1.54%
BSC
ETN-UST- | £114,719 9.66 £44,714 1.92 £23,301 £23,301 1.55%
BSC
GOL-UST- | £119,037 9.57 £49,031 1.82 Dominated £26,885 1.35%
BSC
IXE Q4W- £127,829 9.36 £57,823 1.61 Dominated £35,861 1.55%
UST-BSC
INF-UST- £138,148 9.79 £68,142 2.04 £186,013 £33,322 1.78%
BSC
Moderate-to-severe psoriasis
BSC £99,884 6.21 Referent Referent Referent Referent | Referent
APR-UST- | £127,628 7.67 £27,744 1.46 Extendedly £18,965 | 2.12%
BSC dominated
CZP-UST- | £132,421 7.87 £32,537 1.67 Extendedly £19,506 1.76%
BSC dominated
ADA-UST- | £133,934 7.94 £34,050 1.74 Extendedly £19,593 1.87%
BSC dominated
ETN-UST- | £134,629 8.21 £34,745 2.00 £17,351 £17,351 1.80%
BSC
GOL-UST- | £138,601 8.20 £38,716 2.00 Dominated £19,403 1.67%
BSC
IXE Q2W- £155,517 8.08 £55,633 1.87 Dominated £29,742 | 2.01%
UST-BSC
SEC 300- £155,593 7.94 £55,709 1.73 Dominated £32,209 | 2.35%
UST-BSC
INF-UST- £157,679 8.47 £57,795 2.26 £88,859 £25,551 217%
BSC
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Sequence | Total Total Incremental | Incremental | Incremental | ICERvs | Change
costs QALYs | costs QALYs ICER BSC from
baseline
ICER vs
BSC
No psoriasis
BSC £55,942 7.38 Referent Referent Referent Referent | Referent
UST £82,179 8.23 £26,237 0.85 £30,918 £30,918 | 2.00%
IXE Q4W £93,387 8.20 £37,445 0.82 Dominated £45,497 | 1.04%
Mild-to-moderate psoriasis
BSC £70,271 7.06 Referent Referent Referent Referent | Referent
UsT £94,169 7.94 £23,898 0.89 £26,969 £26,969 | 2.17%
IXE Q4W £105,581 7.92 £35,309 0.86 Dominated £41,047 | 1.07%
Moderate-to-severe psoriasis
BSC £99,618 2.26 Referent Referent Referent Referent | Referent
UsT £118,951 3.14 £19,333 0.89 £21,834 £21,834 | 3.47%
IXE Q2W £135,088 | 3.18 £35,471 0.93 £389,919 £38,271 1.71%
c) Please explain why patients who transition to best supportive care (BSC)

experience an instant rebound to the baseline PASI, and implement a more
gradual rebound if necessary.

An instant rebound to baseline PASI was modelled in accordance with the 2016 York

model and with previous appraisals in psoriasis. A gradual rebound to baseline PASI

over the first model cycle has been implemented and the results of this scenario

analysis are presented in Table 47 for the model subgroups with concomitant

psoriasis. The impact of this gradual rebound is a change relative to the base case

ICER of less than 0.5%, demonstrating that this scenario has a negligible impact on

the results.

Table 47 - Scenario analysis: gradual loss of response in BSC

Sequence | Total Total Incremental | Incremental | Incremental | ICERvs | Change
costs QALYs | costs QALYs ICER BSC from
baseline
ICER vs
BSC
Mild-to-moderate psoriasis
BSC £70,006 ‘ 7.74 ‘ Referent Referent Referent ‘ Referent ’ Referent
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APR-UST- | £105,446 9.16 £35,440 1.41 Extendedly £25,095 | -0.01%
BSC dominated
CZP-UST- | £111,375 9.34 £41,369 1.60 Extendedly £25,886 | -0.01%
BSC dominated
SEC 150- £111,743 9.47 £41,738 1.72 Extendedly £24,237 | -0.01%
UST-BSC dominated
ADA-UST- | £112,849 9.39 £42,843 1.64 Dominated £26,076 | -0.01%
BSC
ETN-UST- | £114,657 9.69 £44 651 1.95 £22,944 £22944 | 0.00%
BSC
GOL-UST- | £118,987 9.59 £48,981 1.85 Dominated £26,526 | 0.00%
BSC
IXE Q4W- £127,777 9.38 £57,771 1.64 Dominated £35,311 -0.01%
UST-BSC
INF-UST- £138,072 9.82 £68,066 2.08 £175,924 £32,736 | -0.01%
BSC
Moderate-to-severe psoriasis
BSC £99,884 6.21 Referent Referent Referent Referent | Referent
APR-UST- | £127,576 7.70 £27,692 1.49 Extendedly £18,564 | -0.04%
BSC dominated
CZP-UST- | £132,373 7.90 £32,489 1.70 Extendedly £19,161 -0.04%
BSC dominated
ADA-UST- | £133,882 7.97 £33,998 1.77 Extendedly £19,227 | -0.04%
BSC dominated
ETN-UST- | £134,567 8.24 £34,683 2.04 £17,039 £17,039 | -0.03%
BSC
GOL-UST- | £138,550 8.23 £38,666 2.03 Dominated £19,080 | -0.03%
BSC
IXE Q2W- £155,459 8.11 £55,575 1.91 Dominated £29,146 | -0.03%
UST-BSC
SEC 300- £155,532 7.98 £55,648 1.77 Dominated £31,458 | -0.03%
UST-BSC
INF-UST- £157,603 8.52 £57,719 2.31 £84,350 £25,002 | -0.03%
BSC
Mild-to-moderate psoriasis
BSC £70,271 7.06 Referent Referent Referent Referent | Referent
UST £94,133 7.96 £23,862 0.9 £26,385 £26,385 | -0.04%
IXE Q4W £105,562 7.93 £35,291 0.87 Dom £40,603 | -0.02%
Moderate-to-severe psoriasis
BSC £99,618 2.26 Referent Referent Referent Referent | Referent
UST £118,915 3.17 £19,297 0.92 £21,051 £21,051 -0.24%
IXE Q2W £135,063 3.2 £35,446 0.94 £604,832 £37,573 | -0.15%
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d) Please provide explanation for the HAQ-DI calculations over time for patients
receiving BSC.

For the HAQ-DI calculations over time for patients receiving BSC, three patient flows
with potentially distinctly different disease scores had to be combined into one value

using a weighting equation. This equation was constructed in three parts.

1. Surviving Patients who were in BSC during the previous cycle
experience the specified progression in HAQ-DI in the subsequent

cycle.

2. Patients who have just discontinued from the last specified
treatment line rebound according to the selected option, which is

either by initial gain (i.e. responder response) or to natural history.

3. Non-responders from the last specified treatment line, who rebound
either by their initial gain (i.e. non-responder response) or back to

natural history.

Below is the equation for BSC shown for the base case setting: rebound to initial

gain. The three parts of the equation are presented with separation for clarity.

currentHAQ = [(HAQ(previous cycle, in BSC) + yearlyHAQProgression/12) *
(stateTrace(previous cycle, in BSC) — stateTrace(previous cycle, in BSC) *
transitionProbablility(from BSC to death)) ] / stateTrace(current cycle, BSC)

+ [(HAQ(previous cycle, in maintenance) + HAQResponderResponse) *
stateTrace(previous cycle, in maintenance) * transitionProbability(from maintenance
to BSC)] / stateTrace(current cycle, BSC)

+ [baselineHAQ * stateTrace(previous cycle, in last cycle of trial) *
transitionProbability(from last cycle in trial to BSC)] / stateTrace(current cycle, BSC)

It is possible to make minor simplifications resulting in a shorter, but equivalent

equation:
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currentHAQ = [(HAQ(previous cycle, in BSC) + yearlyHAQProgression/12) *
(stateTrace(previous cycle, in BSC) * transitionProbablility(from BSC to BSC))

+ baselineHAQ * stateTrace(previous cycle, in maintenance) *

transitionProbability(from maintenance to BSC)

+ baselineHAQ * stateTrace(previous cycle, in last cycle of trial) *

transitionProbability(from last cycle in trial to BSC)] / stateTrace(current cycle, BSC)

Patient population
B7. Priority question: The baseline PASI scores used for the different subgroups in this
submission differ from previous appraisals (i.e. the adaptation of the York model for
TA 445(19)) and it is not clear how these scores were obtained.
a) Please describe how baseline PASI scores have been determined for the ‘no
psoriasis’, ‘mild-to-moderate psoriasis’, and ‘moderate-to-severe psoriasis’
subgroups.

The definitions used to derive the three subpopulations based on skin involvement
are coming from the SPIRIT clinical studies. A composite criterion was used to
evaluate the severity of the skin component. For their psoriasis to be considered as

“moderate-to-severe”, a patient had to fulfill:
- Psoriasis Area and Severity Index (PASI) score > 12
- Body Surface Area (BSA) 2 10
- static Physician Global Assessment (sPGA) score 2 3

Patients were categorised among “no psoriasis”, “mild-to-moderate psoriasis”, or

“moderate-to-severe psoriasis” as follows:

- “No psoriasis”: patients with no diagnosis of plaque psoriasis according to

investigator’s judgement.

- “Moderate-to-severe psoriasis”: patients with a diagnosis of plaque
psoriasis AND not fulfilling the psoriasis severity criterion
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- “Mild to moderate psoriasis”: patients with a diagnosis of plaque psoriasis

AND fulfilling the psoriasis severity criterion.

As noted in the response to question B5b), this definition of moderate-to-severe
psoriasis aligns with the inclusion criteria of the trial programmes for ixekizumab and

secukinumab in the treatment of moderate-to-severe chronic plaque psoriasis. (10, 11)

b) Please discuss the differences in these PASI scores compared with TA 445, and
the potential impact on cost effectiveness of these differences.

Baseline PASI scores used in TA445 were independent of prior bDMARD exposure.
The baseline PASI values from TA445 are higher in the mild-to-moderate psoriasis
subgroups (7.5) and lower in the moderate-to-severe psoriasis subgroups (12.5)
compared to the SPIRIT trials. The treatment-specific PASI response rates relate to a
percentage reduction from baseline PASI score. A higher baseline value would
therefore be associated with a greater absolute reduction than a lower baseline score

for a given PASI response threshold.

The modelling approach for healthcare resource utilization costs associated with
psoriasis assumes that a patient has not achieved PASI 75 response, their healthcare
costs associated with psoriasis are greater. The baseline PASI score itself does not

affect the costs under this assumption.

In contrast, absolute PASI after response assessment is an explanatory variable in the
utility regression model. Using the baseline PASI value from TA445 may result in a
slightly higher absolute PASI in the mild-to-moderate psoriasis subgroups and a
slightly lower absolute PASI in the moderate-to-severe psoriasis subgroups relative to
the baseline PASI scores from the SPIRIT trials for a given response rate. The impact
of the choice of baseline PASI score is more likely to affect treatments with higher
PASI response rates. However, as the coefficient on PASI in the utility algorithm is
small, the overall impact of the choice of baseline PASI score on expected utility and

incremental cost-effectiveness results is expected to be minimal.

c) Please explain what is meant by “TA 445 naive baseline” in relation to baseline
HAQ and PASI scores (cells J20:K20, ‘Main’-tab, cost effectiveness model).
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The “TA 445 naive baseline” option refers to the use of baseline HAQ-DI and PASI
scores as used in the 2016 York model (NICE TA 445) and is applied only to the first
line of therapy in a bDMARD-naive population. Baseline HAQ-DI and PASI were
assumed independent of bDMARD treatment history in the 2016 York model.

Intervention and comparators
B8. Priority question: CS Tables 39 and 40 provide an overview of treatment sequences
used in the cost effectiveness model.(7)
a) Please provide further justification for the selection of treatment sequences
(besides the selection in the York model).

The treatment sequences in the base case followed the approach of the 2016 York
model, which in turn is based on the licensed positioning of treatments and NICE

recommendations.

In the bDMARD-naive patient population, TNF-alpha inhibitors, apremilast and
secukinumab are selected as a first-line treatments in accordance with their NICE
recommendation. Ustekinumab is recommended by NICE only in patients who have
had inadequate response or intolerance to a prior TNF-alpha inhibitor. Secukinumab
and certolizumab pegol are also recommended in patients who have had an
inadequate response and/or intolerance to prior TNF-alpha inhibitors. However,
ustekinumab was selected as the second-line treatment in the model sequences in

order to have consistency and ease of comparability across all treatment sequences.

b) Please justify why treatment sequences are composed of two biologics followed
by BSC in the bDMARD-naive subgroup and of one biologic followed by BSC in
the bDMARD-experienced subgroup (i.e. assuming patients would receive a
maximum of two biologics).

The treatment sequences follow the approach of the 2016 York model in modelling
two bDMARDs followed by BSC in the bDMARD-naive population and one bDMARD
followed by BSC in the bDMARD-experienced population. To support the justification
for this approach, Lilly referred to the Adelphi DSP real world dataset to assess the
length of a typical treatment sequence by examining the proportion of patients who

receive up to two bDMARDs versus patients who receive more than two bDMARDs. (4)
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Of the - bDMARD-experienced patients enrolled in Adelphi DSP, biologic
prescribing history was available for [} patients. ] % of bDMARD-experienced
patients (n= ) had received 1 or 2 biologic therapies, the majority of which (i} %)
had only ever received 1 biologic option. Only [} % of patients received 3 or more

biologic lines of therapy.

c) Please clarify whether the overview of treatment sequences in Tables 39 and 40
of the CS is exhaustive for the UK context.(7)

Given the range of treatment options and potential combinations, the overview of
treatment sequences in Table 39 and Table 40 is not exhaustive for the UK context. As
the model follows the precedent of treatment sequencing in the York model and NICE
guidance for each of these treatments, the selected treatment sequences are
appropriate to use in demonstrating the cost-effectiveness of b/tsDMARDs as part of

a treatment sequencing approach.

B9. Please describe the treatments incorporated in BSC, which, according to the CS(7), is
a mix of cDMARDs and palliative care, and discuss whether this reflects UK clinical
practice.

The definition of BSC stated in the CS aligns with the 2016 York model. In the absence
of guidance in UK guidelines on what to do in the event of bDMARD treatment failure,
Lilly’s medical team gained the agreement of a UK clinical expert that a combination

of physiotherapy, NSAIDs, local glucocorticoid injections and cDMARDs may be used.

B10. The present submission differs from the scope in the selection of comparators and
concomitant treatments. In the scope, ustekinumab, certolizumab pegol, secukinumab
and BSC are listed as comparators for ixekizumab in bDMARD-experienced patients.(6)
However, these comparisons are not provided in the company base-case analyses. The
scope furthermore states that bDMARDS may be administered with or without
methotrexate (and in SPIRIT-P1 54.2% of patients received methotrexate at
baseline).(20)

a) Please include all comparators listed in the scope for all subgroups in the base-
case cost effectiveness analyses.

No bDMARD-experienced subgroup data was identified in the SLR of clinical efficacy
for certolizumab pegol and secukinumab. Approximately a third of patients in the
FUTURE-2 trial and 20% in the RAPID-PsA trial were bDMARD-experienced. Prior
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bDMARD exposure is a treatment effect modifier, therefore, in the absence of prior
bDMARD-exposed subgroup data, including the ITT population in the base case
would bias the results against the treatments for which bDMARD-experienced
subgroup data were available, i.e. ustekinumab and both ixekizumab dosing
regimens. The ITT population from the FUTURE-2 and RAPID-PsA trials have therefore
only been included in a sensitivity analysis network and scenario analysis in the
model. Running the base case analysis for the bDMARD-experienced population with
these comparators would replicate the results presented in Table 62 of CS Document
B.

b) Please include methotrexate in all base-case cost effectiveness analyses. More
specifically, please provide an estimate of the proportion of patients who would
receive concomitant methotrexate with each comparator and incorporate resource
use and costs associated with methotrexate treatment in the cost effectiveness
model.

Ixekizumab provides a high-level of efficacy in psoriatic arthritis symptoms in
biological naive as well as biologic experience patients with or without concomitant
methotrexate use. The relevant clinical outcomes for the model were not reported in
the studies identified in the SLR according to whether patients had received
concomitant methotrexate, therefore it is not possible to estimate in an NMA the
comparative effectiveness of therapies with or without concomitant methotrexate. As
the acquisition cost of methotrexate is low in relation to the b/tsDMARDs listed in the
scope, incorporating the cost of methotrexate would have a negligible impact on the

cost-effectiveness results.

Treatment effectiveness

B11. Priority question: The file “ID1194 ixekizumab PsA model parameters and state trace
(AIC).xIsx” provided in advance of the final submission is helpful to understand the
economic model. Please provide an updated version of this file, corresponding to the
economic model file submitted with an updated trace and transition matrix.

The updated file is provided in the file named ‘B11. PsA model parameters and state

trace’.

B12. Priority question: Section 3.3 “Clinical parameters and variables” of the CS does not
provide an overview of the clinical parameters and variables used in the model.(7)
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a) Please provide an overview of all transition probabilities used in the model with
sources.
An overview of transition probabilities is provided in Table 48 to depict a single
b/tsDMARD followed by BSC and in Table 49 to depict two b/tsDMARDs followed by
BSC.

The trial period consists of a series of tunnel states, in which patients transition to the
next month of the trial period unless they die within the temporary state. PSARC
response rates are specific to treatment and prior bDMARD exposure, and determine
the transition from the end of the trial period to the continued treatment period. The
time points of the PsARC responses in the studies informing the NMA align with the
trial period length in the model, therefore no further adjustment is needed to apply the
PsARC response rates in the model. Patients who do not achieve PSARC response
discontinue treatment and move to the BSC treatment state (as per Table 48) or to the

next treatment in the sequence (Table 49).

In the continued treatment state, patients can either remain in the continued treatment
state, die, or discontinue treatment and receive a subsequent b/tsDMARD or BSC. A
constant annual discontinuation rate of 16.5% is sourced from Rodgers et al (2011)
and converted to a monthly rate of 1.49%. (21) These patients either move to the BSC
treatment state or to the next treatment in the sequence. The risk of mortality is
applied in each cycle of the continued treatment period and the remaining patients
who do not die or discontinue treatment remain in the continued treatment period (1-
mortality risk-1.49%).

The risk of death has been derived using UK general population life tables weighted
by gender and the excess risk of mortality due to PsA. As general population life

tables have been used, the mortality risk is age-dependent.
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Table 48 - Overview of transition probabilities from row health state to column health state

Treatment 1 trial | Treatment 1 trial Treatment 1 trial Treatment 1 continued | BSC Death
period month 1 period month 2 period month 3/4 treatment period
Treatment 1 trial period NA 1-(mortality risk) NA NA NA Mortality risk
month 1
Treatment 1 trial period NA NA 1-( mortality risk) NA NA Mortality risk
month 2
Treatment 1 trial period NA NA NA PsARC response rate 1-PsARC response- | Mortality risk
month 3/4 (mortality risk)
Treatment 1 continued NA NA NA 1-(mortality risk)-1.49% 1.49% Mortality risk
treatment period
BSC NA NA NA NA 1-(mortality risk) Mortality risk
Death NA NA NA NA 0 1

Table 49 - Overview of transition probabilities in sequencing approach from row health state to column health state

Treatment 1 | Treatment 1 Treatment 1 Treatment1 | Treatment2 | Treatment | Treatment | Treatment 1 BSC Death

trial period trial period trial period continued trial period 2 trial 2 trial continued

month 1 month 2 month 3/4 treatment month 1 period period treatment

period month 2 month 3/4 | period

Treatment1 | NA 1-(mortality NA NA NA NA NA NA NA Mortality risk
trial period risk)
month 1
Treatment1 | NA NA 1-(mortality NA NA NA NA NA NA Mortality risk
trial period risk)
month 2
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Treatment 1 | Treatment 1 Treatment 1 Treatment1 | Treatment2 | Treatment | Treatment | Treatment 1 BSC Death

trial period trial period trial period continued trial period 2 trial 2 trial continued

month 1 month 2 month 3/4 treatment month 1 period period treatment

period month 2 month 3/4 | period
Treatment1 | NA NA NA PsARC 1-PsARC NA NA NA NA Mortality risk
trial period response rate | response-
month 3/4 (mortality
risk)
Treatment1 | NA NA NA 1-(mortality 1.49% NA NA NA NA Mortality risk
continued risk)- 1.49%
treatment
period
Treatment2 | NA NA NA NA NA 1- NA NA NA Mortality risk
trial period (mortality
month 1 risk)
Treatment2 | NA NA NA NA NA NA 1- NA NA Mortality risk
trial period (mortality
month 2 rate)
Treatment2 | NA NA NA NA NA NA NA PsARC 1-PsARC Mortality risk
trial period response rate | response-
month 3/4 (mortality
risk)
Treatment2 | NA NA NA NA NA NA NA 1-(mortality 1.49% Mortality risk
continued risk)-1.49%
treatment
period
BSC NA NA NA NA NA NA NA NA 1-(mortality | Mortality risk
risk)

Death NA NA NA NA NA NA NA NA NA 1

79



Level 1A

N I c Nattonal Instifute for City Tower
Health and Care Excellence Manchester
M1 4BT

United Kingdom
+44 (0)300 323 0140

b) Please justify the sources and calculations used to inform the transition
probabilities in the model (including why the calculations in Tables 41 and 42 of
the CS are appropriate).(7)

c) According to the calculations in Table 41 and the text below this Table, responders
are subdivided into PASI 75 and PASI 50-74.(7) Please justify why the other PASI
categories (e.g. < PASI 50) are not used.

A description of the sources and calculations used to inform the transition

probabilities in the model is provided in part a).

In the base case analysis, the calculations in Table 41 and Table 42 of Document B are
not used to calculate transition probabilities between health states in the model but
instead are used to inform the calculation of health state utilities and costs associated

with psoriasis.

In the absence of information on the distribution of PASI 75 response across PSARC
responders and non-responders, the calculations in Table 41 approximates the
proportion of PSARC responders and non-responders who have a PASI 75 or less
than PASI 75 response, using the PSARC and PASI 75 rates estimated in the NMIA and
the approach described in Appendix 10 of Rodgers et al (2011). (21) In the York model,
the correlation coefficient p was assumed to be 0.4. However, given the outputs of the
NMA commissioned by Lilly, the maximum feasible value for the formulae in Table 41

to return positive values was 0.26.

For simplicity, it is assumed that PASI 50-74 responders (as derived from the NMA) all
achieved PsARC response (i.e. are captured in cell B of Table 41) unless the
proportion of PASI50-74 responders exceeded the value in cell B. In this case, the
remaining proportion of PASI 50-74 responders were allocated as PsARC non-
responders in cell D. It follows logically that after the PASI 50-74 responders have
been allocated as PSARC responders or non-responders, the remaining proportions
of patients in cells B and/or D of Table 41 are assumed to have a less than PASI 50
response. PASI 90 and PASI 100 were not incorporated in the base case due to the
absence of information on how these responders are distributed across PsARC

responders and non-responders.
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In scenario analyses, the formula in cell A in Table 41 is used to derive a combined
PsARC and PASI response rate, which is applied as the transition probability from the

end of a trial period to the continued treatment period.

The formulae in Table 42 are used to calculate the absolute PASI score for PASI
responders and non-responders when the response criteria are either based on
PsARC alone or PsARC and PASI 75/90/100. Improvements in PASI score have been
calculated as the percentage reduction from baseline score associated with each
PASI response threshold weighted by the proportion of patients achieving each
response threshold. PASI 90 and PASI 100 are captured in the calculation only when
they are part of the combined response criteria. As a less than PASI 50 response runs
from a 0-49% reduction from baseline score, it is assumed that patients who do not

achieve PASI 50 do not experience a change in their PASI score.

B13. Priority question: CS Table 38 specifies the model trial period for each treatment after
which treatment response is assessed.(7) However, for some treatments the model trial
period is inconsistent with the time points used in the NMA as specified in CS appendix
section 1.8 (e.g. for secukinumab data from the 12 week time point from the FUTURE 2
trial is used in the NMA while the model trial period is 16 weeks).(1)

a) Please justify this inconsistency regarding the model trial period and time point
used in the NMA.

The discrepancy between the time point informing the NMA and the model trial period
aligns with the use in the 2016 York model of week 12 data from the FUTURE-2 trial
and a model trial period of 16 weeks in accordance with the marketing authorisation
for secukinumab. As noted in the Assessment Group report for TA445, a common
time point for the assessment of response between 12 and 16 weeks was justified
based on the Assessment Group’s conclusion that there appeared to be a lack of
clinically meaningful difference in bDMARD responses rates for joint disease or

psoriasis between 12 to 24 weeks. (12)

b) Please incorporate necessary adjustments to correct this inconsistency in the
economic model.

This inconsistency has not been adjusted for based on the justification provided in

part a).
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c) The CS states that “the trial period length is dependent on the biologic and can
last from 10 to 16 weeks in alignment with the response assessment time points
in NICE guidance for each treatment of interest.” (pages 106-107).(7) The 10-16
weeks period is inconsistent with CS Table 38 where the model trial period length
is reported to be 12-24 weeks.(7) Please clarify this discrepancy.

The statement on pages 106-107 is a typo and should refer to 12-24 weeks, as stated
in CS Table 38.

B14. In absence of alternative data, treatment discontinuation is assumed to be constant

and equal for all biological treatments (independent of treatment line).

a) Please clarify whether this assumption is consistent with expert opinion.
Expert opinion was not sought on this assumption. The assumption is supported by
findings from Stober et al (2018), which evaluated TNF-alpha inhibitor persistence in a
real world cohort. (3) An analysis of baseline predictors of TNF-alpha inhibitor
persistence indicated an unadjusted HR for adalimumab versus etanercept of 0.97
(0.59, 1.60) (p-0.920) in patients initiating TNF-alpha inhibitor therapy and an
unadjusted HR of 0.73 (0.28,1.89) (p=0.51) in patients who had switched to a second
TNF-alpha inhibitor. No difference in persistence was demonstrated between
adalimumab and etanercept, which supports the assumption of applying the same
long term discontinuation rate to all treatments. However, a Cox proportional hazards
ratio of 2.02 (95% CI: 1.20, 3.42; p=0.01) for persistence in second-line versus first-line
users of TNF-inhibitors suggests that in practice, treatment discontinuation rates may

not be independent of treatment line.

b) Please justify why treatment discontinuation was not based on the SPIRIT trials
and/or elicited expert opinion.

In the absence of comparative data on long-term discontinuation rates, the model
follows the assumption in previous economic evaluations and the York model of

applying an annual rate of 16.5% to all treatments independent of treatment line.

c) Please provide the NMA results for treatment discontinuation, where and if
possible.

An NMA was conducted for treatment discontinuation, the results of which are
provided in Table 50.
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Treatment

Discontinuations

Placebo

Adalimumab 40 mg Q2W

Apremilast 30 mg BID

Certolizumab pegol pooled doses

Golimumab 50 mg Q4w

Infliximab 5 mg/kg Q8W

Ixekizumab 80 mg Q2W

Ixekizumab 80 mg Q4W

Secukinumab 150 mg Q4W

Secukinumab 300 mg Q4W

Ustekinumab 45 mg Q12W

Ustekinumab 90 mg Q12W

Adverse events

B15. Priority question: The CS states that adverse events “were thought to be captured only
to the extent that they affect the initial response and the long-term withdrawal rates”
(page 121).(7) However, long-term withdrawal rates were treatment-independent in the
model, and the extent to which these rates capture treatment-associated adverse events
is questionable. Furthermore, the scope identified adverse events as relevant outcomes
for this appraisal.(6) Please include the impact of health-related quality of life and
resource use and costs associated with adverse events in the cost effectiveness model.

Adverse events were not incorporated in the 2016 York model or in other previous

NICE appraisals in PsA and the only manufacturer submission to include AE costs

based the costs on an appraisal in ankylosing spondylitis. (12, 22-24) Given the lack

of data on the health-related quality of life impact of AEs in PsA, AEs have not been

incorporated into the model.

Health-related quality of life

B16. Please provide further information and justification for the estimation of health-related

quality of life.

a) Section 3.4 of the CS stated that “no imputation method was applied in case of
missing information on EQ-5D as only a small proportion of patients in each trial
had a missing EQ-5D score (20/417 in SPIRIT-P1 and 32/331 in SPIRIT-P2)”
(page 120).(7) This implicitly assumes that these data were missing at random.
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Please provide justification for this assumption and provide additional analysis
imputing missing data, if necessary.

The data were explored, first, to identify if there was a specific pattern of missing
information at a scale level (i.e. how many items were missing, what items were
missing) and, second, to investigate any potential association between missing
information and study- as well as patient-related characteristics. From these

investigations, no clear missing data pattern was identified.

In addition to the data exploration described above, an alternative approach wherein
all EQ-5D missing items were imputed using the “Last-Observation-Carried-Forward”
(LOCF) methodology was undertaken. After imputing the missing data points, the
same mapping methodology was performed by applying ordinary least-square
regression model to predict LOCF EQ-5D values with HAQ-DI score and PASI score in
each study. The results of this approach are shown in Table 51 using the SPIRIT-P1
and SPIRIT-P2 trials in the bDMARD-naive and bDMARD-experienced populations,
respectively.

Table 51 - OLS model from SPIRIT-P1 main analysis ("active treatment ITT" population) and SPIRIT-P2 main
analysis ("active treatment ITT" population)

‘ Estimate ‘ Standard error ‘ t ‘ P>t
SPIRIT-P1
Intercept [ ] [ | [ ] [ |
HAQ-DI [ ] [ | [ ] [ |
PASI [ ] [ | [ | [ |
SPIRIT-P2
Intercept [ ] [ | [ | [ |
HAQ-DI [ ] [ | [ ] [ |
PASI H H H H

The resulting equations are presented in Equation 2 and Equation 4, for the bDMARD-
naive and bDMARD-experienced populations respectively, for comparison with
Equation 1 and Equation 3 using the no imputation approach. The differences

between the respective equations remain marginal and small in magnitude.
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Equation 1 — utility regression model in bDMARD-naive population (no imputation)

Expected EQ-5D = |l} - Il x HAQ-DI |} x PASI

Equation 2 — utility regression model in bDMARD-naive population (LOCF)

Expected EQ-5D.ocr = |} - R x HAQ-DI - i} x PASI

Equation 3 — utility regression model in bDMARD-experienced population (no imputation)

Expected EQ-5D = |} - Il x HAQ-DI - |} x PASI

Equation 4 — utility regression model in bDMARD-experienced population (LOCF)

Expected EQ-5D,ocr = |} - R x HAQ-DI - i} x PASI

b) Please provide more explanation and justification for how utility values were
estimated using both data points (baseline and at 12 weeks). In particular, please
explain whether a mixed effects model was used, and if not, please comment on
why this was not used and provide a scenario where utility estimates are based
on a mixed effects model (using all available data).

Utility values at week 12 were estimated through a direct application of the van Hout
et al (2012) crosswalk methodology. (25) Subsequently, the ordinary least-square
regression model was run, predicting observed EQ-5D with HAQ-DI score and PASI

score. No adjustment on baseline EQ-5D values was made on this approach.

A potential alternative could have been to estimate EQ-5D week 12 values using Mixed
Model for Repeated Measures (MMRM), accounting for potential influence of baseline
EQ-5D values as well as external factors. Estimates from this model could have been
used to be mapped using HAQ-DI and PASI.

The structure of the cost-effectiveness model mostly relies on the evolution over time
of HAQ-DI score conditional on PsARC response, with PsARC response rate being the
main treatment-specific clinical parameter. In order to replicate as closely as possible
the approach used in the previous economic evaluations of biologic therapies in
active psoriatic arthritis, an assumption was made that baseline PASI and HAQ-DI
values would be sufficient information to further inform the patients’ baseline

characteristics, including utility via the mapping equation.
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With this in mind, estimating patient-level EQ-5D through a MMRM model would have
substantially reduced the variability of this parameter. This would not be a realistic
depiction of the natural course of such a heterogeneous disease as PsA, and its

impact on patients’ daily life and health-related quality of life.

B17. Please provide a scenario analysis in which utility values are adjusted for the general

population utility values.

A scenario analysis has been implemented in which utility values predicted by the
algorithm are capped by the general population utility values taken from Sullivan et al
2011. (26) The results presented in Table 52 demonstrate that this adjustment does

not have a major impact on the ICERs vs BSC.

Table 52 - Scenario analysis - utility values adjusted for population utility norms

Sequence | Total Total Incremental | Incremental | Incremental | ICERvs | Change
costs QALYs | costs QALYs ICER BSC from

baseline
ICER

No psoriasis

BSC £70,006 7.74 Referent Referent Referent Referent | Referent

APR-UST- | £105,446 9.15 £35,440 1.41 Extendedly £25,195 0.39%

BSC dominated

CZP-UST- £111,375 9.34 £41,369 1.59 Extendedly £25,969 0.31%

BSC dominated

SEC 150- £111,743 9.45 £41,738 1.70 Extendedly £24,533 1.21%

UST-BSC dominated

ADA-UST- | £112,849 9.38 £42,843 1.64 Dominated £26,159 0.31%

BSC

ETN-UST- £114,657 9.64 £44,651 1.90 £23,548 £23,548 2.63%

BSC

GOL-UST- | £118,987 9.59 £48,981 1.84 Dominated £26,571 0.17%

BSC

IXE Q4W- £127,777 9.34 £57,771 1.59 Dominated £36,278 2.73%

UST-BSC

INF-UST- £138,072 9.72 £68,066 1.97 £299,355 £34,475 5.31%

BSC

Mild-to-moderate psoriasis

BSC £70,006 7.74 Referent Referent Referent Referent | Referent

APR-UST- | £105,446 9.15 £35,440 1.41 Extendedly £25,195 0.39%

BSC dominated
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CZP-UST- £111,375 9.34 £41,369 1.59 Extendedly £25,969 0.31%
BSC dominated
SEC 150- £111,743 9.45 £41,738 1.70 Extendedly £24,533 1.21%
UST-BSC dominated
ADA-UST- | £112,849 9.38 £42,843 1.64 Dominated £26,159 0.31%
BSC
ETN-UST- £114,657 9.64 £44,651 1.90 £23,548 £23,548 2.63%
BSC
GOL-UST- | £118,987 9.59 £48,981 1.84 Dominated £26,571 0.17%
BSC
IXE Q4W- £127,777 9.34 £57,771 1.59 Dominated £36,278 2.73%
UST-BSC
INF-UST- £138,072 9.72 £68,066 1.97 £299,355 £34,475 5.31%
BSC
Moderate-to-severe psoriasis
BSC £99,884 6.21 Referent Referent Referent Referent | Referent
APR-UST- | £127,576 7.70 £27,692 1.49 Extendedly £18,572 0.00%
BSC dominated
CZP-UST- £132,373 7.90 £32,489 1.69 Extendedly £19,168 0.00%
BSC dominated
ADA-UST- | £133,882 7.97 £33,998 1.77 Extendedly £19,234 0.00%
BSC dominated
ETN-UST- £134,567 8.24 £34,683 2.03 £17,045 £17,045 0.01%
BSC
GOL-UST- | £138,550 8.23 £38,666 2.03 Dominated £19,085 0.00%
BSC
IXE Q2W- £155,459 8.11 £55,575 1.91 Dominated £29,157 0.01%
UST-BSC
SEC 300- £155,532 7.97 £55,648 1.77 Dominated £31,471 0.01%
UST-BSC
INF-UST- £157,603 8.51 £57,719 2.31 £84,394 £25,011 0.01%
BSC
No psoriasis
BSC £55,942 7.38 Referent Referent Referent Referent | Referent
UST £82,143 8.24 £26,201 0.86 £30,313 £30,313 0.01%
IXE Q4W £93,369 8.21 £37,427 0.83 Dominated £45,034 0.01%
Mild-to-moderate psoriasis
BSC £70,271 7.06 Referent Referent Referent Referent | Referent
UST £94,133 7.96 £23,862 0.9 £26,397 £26,397 0.01%
IXE Q4W £105,562 7.93 £35,291 0.87 Dominated £40,617 0.01%
Moderate-to-severe psoriasis
BSC £99,618 ‘ 2.26 ‘ Referent Referent Referent ‘ Referent ’ Referent
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UST £118,915 3.17 £19,297 0.91 £21,102 £21,102 0.00%
IXE Q2W £135,063 3.2 £35,446 0.94 £586,393 £37,628 0.00%

Resource use and cost

B18. Please justify why costs of BSC are assumed to be zero, given that BSC is a mix of
cDMARDs and palliative care according to the CS.(7) Please provide a scenario in which
the appropriate costs for BSC are included.

The cost of BSC is assumed to be captured by the algorithms used to estimate
healthcare resource use associated with joint disease and skin symptom
management, therefore in alignment with the 2016 York model, a separate acquisition

cost was not applied to BSC. (12)

B19. Please provide justification for why the mean weight from SPIRIT-P1 and -P2 was
deemed appropriate (i.e. representative of UK clinical practice) to calculate the drug
acquisition costs for infliximab.

Mean BMI ranged across treatments arms from 28.6 to 32.1 in the SPIRIT-P1 trial and
30.1 to 31.6 in the SPIRIT-P2 trial. (8, 9)This is comparable to the mean BMI range of
31.9 to 33.2 reported in Stober et al (2018), a real world Cambridge hospital cohort and
the mean BMI of |} reported in the Adelphi DSP. (3, 4) It is therefore likely that the
mean weights from the SPIRIT-P1 and SPIRIT-P2 trials are representative of UK
patients with PsA and are appropriate to calculate the drug acquisition cost of

infliximab.

B20. Please provide justification for estimating resource use associated with the HAQ-DI
score.

a) Neither the Kobelt et al (2002) nor the Poole et al (2010) studies were considered
ideal for estimating resource use and costs associated with the HAQ-DI score
given that a) Kobelt et al is a study in rheumatoid arthritis patients, b) resource use
associated with rheumatoid arthritis may have changed since the publication of
this study, and c) Poole et al (2010) was associated with limitations in the
calculation of the estimates.(27, 28) Please explain whether alternative data
sources, such as the SPIRIT trials or studies included in the recent review by
D’Angiolella et al (2018),, were considered for this submission, and explain why
they were not used.(29)

The rationale for using the Kobelt et al (2002) and Poole et al (2010) studies to
estimate healthcare resource utilization associated with the HAQ-DI score is the use
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of these studies in previous published economic evaluations, including the recent
2016 York model. Despite the limitations associated with these studies, neither the
SPIRIT trials or the studies included in D’Angiolella et al (2018) would have been
appropriate to inform UK healthcare resource use estimates in the cost-effectiveness
model. As less than 5% of participants in the SPIRIT trials were based in the UK, costs
and resource use from the trials would not be reflective of UK clinical practice, and a
subsample of 36 patients may not have been sufficient to inform this parameter in the
model. Moreover, resource use in an RCT setting may overestimate healthcare
resource utilization associated with PsA compared to real world data due to the
Hawthorne effect. (30) The cost studies identified in the D’Angiolella review were

related to non-UK settings and as such would not reflect UK treatment practice.

b) Please explain how the estimate of 15% for the reduction in resource use
estimates to avoid double-counting of drug acquisition costs was obtained.

The reduction in resource use estimates of 15% was based on an estimate of drug
costs in a rheumatoid arthritis audit described in McIntosh (1996). (31) The audit
estimated that drug costs comprised 15% of the total direct costs associated with RA
in an audit undertaken in 1991/92. This assumption was applied in the 2007 York

model and the subsequent iterations. (12, 21, 32)

Validation
B21. Priority question: Please provide a cross-validation of all cost effectiveness analyses
identified in the SR, including a Table that considers for each study:

a) Model structure and major assumptions

b) Intervention and comparators

c) Response rates and other (influential) transition probabilities

d) HRQoL data used

e) Results

f) If applicable, possible explanation(s) for discrepant results compared with the
present assessment.

The tabulation of these model characteristics is presented in the Excel file ‘B21.

Cross-validation of CEA studies.xlIsx’.

B22. The CS states that “the second revision of the York model (2016) served as the
foundation of the current de novo analysis” (page 103).(19) However, the economic
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model submitted by the company deviated from the York model in several aspects (e.g.
incorporating additional PASI response thresholds: PASI 50, PASI 90 and PASI 100).
a) Please specify all deviations from the York model with regards to model structure
as well as model assumptions.
b) Please justify the abovementioned deviations from the York model.

A summary of the deviations from the York model and rationale is presented in Table
53.
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Model feature | York model Current assessment Rationale
Treatment - bDMARD-naive; one prior - bDMARD-naive The positioning of biologic therapy in patients with only one
history cDMARD - bDMARD-experienced prior standard DMARD is not in line with current NICE
- bDMARD-naive: at least two pathways or BSR guidance (except in the case of adverse
prior cDMARDSs prognostic factors). As noted in the Final Appraisal
. Determination document for the multiple technology appraisal
- bDMARD-experienced of secukinumab and certolizumab pegol, the committee
questioned whether biologic therapy is established clinical
practice in the NHS after failure on only one prior DMARD
and which specific group of patients would use a biologic at
this stage in the pathway. Moreover, subgroup-specific data
by prior number of cDMARDs were not identified in the SLR
to inform this comparison.
Baseline - 1.22irrespective of psoriasis - No concomitant psoriasis: 1.17 in As prior bDMARD treatment was expected to be a treatment
HAQ-DI severity and prior bbDMARD bDMARD-naive patients; 1.39 in effect modifier, HAQ-scores at baseline were estimated for
exposure bDMARD-experienced patients the prior bDMARD-exposed subgroups.
- Mild to moderate psoriasis: 1.17 in HAQ scores for each psoriasis subgroup were also used.
bDMARD-naive patients; 1.2 in bbDMARD-
experienced patients
- Moderate to severe psoriasis: 1.19 in
bDMARD-naive patients; 1.16 in
bDMARD-experienced patients
Baseline - No concomitant psoriasis: 0 - No concomitant psoriasis: 0 As prior bbDMARD treatment was expected to be a treatment
PASI - Mild to moderate psoriasis: 7.3 - Mild to moderate psoriasis: 3.9 in effect modifier, PASI-scores at baseline were estimated for
- Moderate to severe psoriasis: bDMARD-naive patients; 3.7 in bDMARD- | the prior bbMARD-exposed subgroups.
12.5 experienced patients
- Moderate to severe psoriasis: 20.4 in
bDMARD-naive patients; 23.4 in
bDMARD-experienced patients
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Model feature | York model Current assessment Rationale

Response PsARC - PsARC (base case) Given the greater efficacy in skin outcomes of the newer

criteria - PsARC+PASI75 (sensitivity analysis) generatioq biololgics,'such' as the IL-17 agents, PASI

- PsARC+PASI9 (sensitivity analysis) response in conjunction with PSARC response was
S y y incorporated as the treatment continuation rule in the model in
- PsARC+PASI100 (sensitivity analysis)" sensitivity analyses.
Efficacy - Treatment efficacy similar - PASI and PsARC assumed to be A correlation coefficient of 0.4 was not feasible given the
between psoriasis subgroups correlated with rho-value dependent on PsARC and PASI response rates estimated for etanercept in

- PASI| and PsARC assumed to treatment and response criterion the bDMARD-naive population. The maximum feasible value
be correlated (rho=0.4) - Comparative efficacy estimates obtained for the correlation coefficient was therefore used.

- Comparative efficacy estimates from NMA based on SLR of clinical The 2016 York model used confidential data provided by the
derived from NMA based on efficacy undertaken in 2017 manufacturers to inform the the evidence synthesis, therefore
SLR of clinical efficacy and data networks with bDMARD-naive and -experienced subgroup
from manufacturers on data for certolizumab pegol and secukinumab were feasible.
comparator efficacy As these data were not publicly available, they were therefore

not identified in the SLR of clinical efficacy conducted for the
current assessment.

Cycle length 3 months Monthly Monthly cycles are implemented to allow for sufficiently short
cycles to capture trial periods when patients switch
treatments, and for flexibility to adapt the trial period to the
different trial period durations of the treatments included in the
model

Cost year - Cost year 2015/2016 - Cost year 2016/2017 Costs updated to most recent cost year available

- Health state costs based on - Health state costs based on HAQ and
HAQ and PASI according to PASI according to Bansback et al based
Bansback et al based on Kobelt on Kobelt et al (2002) (inflated to 2017)
et al (2002)

Utilities Expected utility=0.897-0.298*HAQ- Expected utility in bDMARD-naive patients = ] | The SPIRIT trials were used to estimate coefficients in York

0.004*PASI i *HAQ-J *PASI utility function. Prior bDMARD subgroups were analysed
Expected utility in bDMARD-experienced separately to reflect inherent differences in terms of functional
patients = [l Il *HAQ- Il *PAS! capacity between the two populations.
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Section C: Textual clarifications and additional points

C1. Priority question: Please provide all references used in the CS appendices.(1)

The references are provided in the compressed folder titled ‘C1. Appendices

references’.
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