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Executive Summary

This costing study updates the costs informing the economic model on the Ambu aScope2
device. Its aim is to provide evidence to inform the review of the device which the National
Institute for Health and Care Excellence (NICE) has started.

This project has updated all the cost parameters used by Birmingham and Brunel External
Assessment Centre (BB EAC) in its ‘Additional work’ on the device. This work informed the
Medical Technologies Advisory Committee’s recommendations for Ambu aScope2. The new
and original values, for each clinical setting, are presented in Table 1.

Table 1: Cost parameters and sources used in costing update compared with BB
EAC values
Point estimate and source in cost update Value in
Parameter (2017/18 prices) BB model %
Setting with| Operating ICU Obstetrics (2010/11 change
no scope theatre prices)
Cost of Ambu £199.80 (Ambu Ltd) £179 12%
aScope4
Cost of monitor £1,699.00 (Ambu Ltd) £799 113%
Cost of litigation
due to harm from £214,756 £134,000 60.3%
intubation failure
Mean length of stay
; . 3.4 days o
du_e to intubation (HES 2016/7 Code T88.4) 2 days 70%
failure -
ORENS o & 50/50 100% ICU | -50%
(Assumption by NY EAC) ? °
general ward
Mean cost per day £980 £1,213 -19.2%
(NHS Reference costs 2016/17) ’ '
Brain damage £72,711 o
cost per year (Turner-Stokes et al, 2016) £36,320 100%
Life expectancy of 13.0 years 27.7 years o
brain damaged (HES 2016/7, ONS 2017 (same 2132215 22‘:3 45@,}0
patients Shavelle, et al., 2007)* sources) Y °

*

Estimates were not directly retrieved from the literature sources provided and are explained in text.

The main changes are:

. The device currently marketed is the Ambu® aScopeT" 4 Broncho (henceforth
referred to as the Ambu aScope4). The cost of the device and monitor have
increased by 12% and 113% respectively

. A 5-year life for the monitor is used, consistent with that advised by the sponsor. This
is shorter than the 10 years used by BB EAC. The shelf life of the Ambu aScope4,
the fourth-generation scope will be 36 months from the 1%t of June 2018, compared
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with the current 18 months. The BB EAC assumed 3 years in its analysis so this is
not a change for costing purposes

. To increase the cost of successful litigation from intubation failure to £214,756
(2017/18 prices), compared with £134,000 (2010/11 prices) adopted by BB EAC, an
increase of 60%

° To increase the mean annual cost to manage people with brain damage due to
incubation failure to £72,711 (2017/18 prices) compared with £36,320 (2010/11
prices) adopted by BB EAC, an increase of 100%

Other changes included updating the mean length of stay due to intubation failure and
tracheostomy displacement, updating the per diem cost and updating the life expectancy of
people with brain damage or tracheostomy displacement.

The model developed by B&B has been re-run for:
o Hospital units without current reusable fibrescope provision
¢ Intensive care units (ICU)

It could not be re-run for a general operating theatre setting, obstetrics units or for managing
patients with displaced tracheostomy in an ICU setting.

In all settings the expected cost of harm, given an intubation failure, is now estimated at
£12,327. This compares to £6,607, reported in the BB EAC costing report, equivalent to an
87% increase.

The clinical experts advising the BB EAC agreed that using an Ambu aScope2 would reduce
the probability of a failed unexpected difficult intubation by 70%, from 16.6% to 5.0%.

Applying this factor to the new cost parameters gives an estimated annual cost saving from
purchasing a 5 scope Ambu aScope2 package' for a hospital setting without current reusable
fibrescope provision of £1,638, excluding the cost of the monitor and £1,433, after deducting
the cost of the monitor. In comparison, the BB EAC costing report estimated savings of £749
before deducting the cost of the monitor and £653 after deducting the cost of the monitor.
Thus, net savings have more than doubled with the updated cost estimates, primarily because
the expected cost of an intubation failure has increased in absolute terms by materially more
than the cost a monitor. The Ambu aScope2, including cost of the monitor, is now forecast to
be cost saving at a threshold of around 85 intubations per year. This is lower than the
threshold of 110 reported by B&B EAC.

Applying these new parameters gives an estimated annual cost saving from purchasing a 5
scope package in an ICU setting with 2 reusable fibrescopes of £6,632, excluding the cost of
the monitor and £6,428, after deducting the cost of the monitor. In comparison, the BB EAC
costing report estimated savings of £3,128 before deducting the cost of the monitor and £3,031
after deducting the cost of the monitor. Thus, net savings have also more than doubled with

" The scopes are purchased in packs of 5 and cannot be purchased individually.



the updated cost estimates in this setting. The reason is the same; the expected cost of an
intubation failure has increased in absolute terms by materially more than the cost a monitor.

The BB EAC report concluded the Ambu aScope2 was also cost saving:

° In settings with 2 multiple-use scopes at a threshold of 1,250-1,350 intubations per
year

. In an ICU with 2 multiple-use scopes, at a threshold of 50-300 intubations per year

° For repositioning displaced tracheostomies in ICU for units at a threshold of 70

tracheostomies per year

Moreover, it noted that these thresholds would reduce if settings tried to ensure that all Ambu
aScope2s are used before their expiry date.

Due to the limitations with the re-running the B&B model, none of these thresholds can be
updated. However, we can advise that with the new cost parameters the Ambu aScope4 will
be cost saving in these settings at lower thresholds.

The B&B model also reported probabilistic sensitivity analysis (PSA) results but the code could
not be re-run. Hence no updated PSA results can be presented.

The results from applying the updated cost parameters do not conflict with the Committee’s
original recommendations:

‘6.2 The Committee concluded that, although some cost model parameters were
uncertain, the availability of the Ambu aScope?2 in isolated hospital units, obstetric
units, operating theatre units and intensive care units is likely to be cost saving.

6.3 The Committee considered that use of the Ambu aScopeZ2 has particular
advantages for replacing dislodged tracheostomy tubes in intensive care units,
with potential for significant cost savings in this setting.’
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Section 1: Introduction

1.1 INTRODUCTION

This document describes the methodology and results from a costing study update of the costs
informing the economic evidence on the Ambu aScope?2 device. The update was undertaken
by the Newcastle and York (NY) External Assessment Centre (EAC). Its aim is to provide
evidence to inform the review of the device which the National Institute for Health and Care
Excellence (NICE) has started.

1.2 BACKGROUND

In July 2013, NICE published guidance on the Ambu aScope2 device (NICE, 2013). The
Committee made 4 conclusions, 2 of which related to costs:

‘6.2 The Committee concluded that, although some cost model parameters were
uncertain, the availability of the Ambu aScopeZ2 in isolated hospital units, obstetric
units, operating theatre units and intensive care units is likely to be cost saving.

6.3 The Committee considered that use of the Ambu aScopeZ2 has particular
advantages for replacing dislodged tracheostomy tubes in intensive care units,
with potential for significant cost savings in this setting.’

These recommendations were informed by additional modelling conducted by Birmingham
and Brunel (BB) EAC at the request of the Medical Technologies Advisory Committee (MTAC).

The original submission by the sponsor, critiqued by the BB EAC in its assessment report, and
presented at the first MTAC meeting on this device considered the incremental cost-savings
per fibreoptic intubation from replacing all multiple-use scopes in a unit with disposable
scopes. MTAC considered this to be unrealistic because multiple-use scopes are likely to be
retained for expected difficult airway management in environments with high throughput of
patients, with single-use scopes purchased as complements for use in an emergency when
no multiple-use scope is available. As Ambu aScope2’s immediate availability may be of
particular value in emergency airways management in clinical settings where multiple-use
scopes are not currently available, MTAC also requested that BB EAC consider scenarios
where multiple-use fibrescopes are not available.
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BB EAC developed 2 health economic models to evaluate the cost savings of purchasing
Ambu aScope2:

° In small hospital units with no access to any fibrescope for unexpected difficult
airways management
. To supplement the existing stock of multiple-use scopes in operating theatres and

intensive care units (ICU) for unexpected difficult intubations and displaced
tracheostomies

In all cases, the potential cost savings from purchasing the Ambu aScope2 were from using
the disposable scope to avoid costly harm, especially brain damage, in the event of an
unexpected difficult airway and no available multiple-use scope. These cost savings were
compared to the cost of buying the scopes and using these within their 3-year shelf life.

Staffing levels were assumed to be the same for each type of device and no benefit was
attributed to any potential reduced risk of infection or death from the single use Ambu aScope2
device. These assumptions are retained in this updated costing work.

1.3 SUMMARY OF NEW WORK BY NY EAC

NICE project staff provided the NY EAC with a copy of the model developed by the BB EAC.
NY EAC reviewed the model. Due to difficulties in running the model, it only produces reliable
results for settings with no existing reusable scopes and for an ICU with 2 existing reusable
scopes. This report contains results from the model with updated costs for these settings. It
replaces a previous report dated 6 March 2019 which only had updated results for using the
disposable scope in settings with no reusable scopes.

The sponsor, Ambu, responded to an information request by NICE to inform the review of the
2013 guidance. The response identified technical developments made to the device and
monitor in the intervening period, advised that the current model on the market is the Ambu®
aScope™ 4 Broncho and summarised new clinical and health economics evidence, published
since its original submission in 2012. The new health economics evidence consisted of 11
published and 2 unpublished studies plus a new economic model. The model compared Ambu
aScope4 with multiple-use devices assuming the former replace the latter. Itis also for a wider
indication than the existing guidance (unexpected difficult airways).

The NY EAC requested copies of all publications and reviewed each in case any contained
information relevant to updating the BB EAC model. None was found. A summary of this
evidence, setting it within the context of the original scope was undertaken. The EAC also
reviewed the cost assumptions in the new sponsor's model but none are relevant to this
costing update.
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1.4 REPORT LAYOUT

This report contains the following sections:

o Section 2 describes the BB EAC model and settings.

. Section 3 provides the original BB EAC and updated cost parameters.

° Section 4 provides the results of the original BB EAC model and those using the
updated cost parameters.

o Section 5 discusses the limitations and conclusions informed by this work.

A summary of the economic studies provided by the sponsor is provided at Appendix A.
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Section 2: BB EAC Model and Settings

21 DESCRIPTION OF BB EAC MODEL

The details in this section have been extracted from the report “Additional work by the EAC
for MTAC” (BB EAC, 2013). The model was designed to answer 3 questions from MTAC.
These were to establish the potential cost savings with Ambu aScope2 compared with
multiple-use scopes to manage patients with unexpected difficult intubation:

. In a clinical setting with no multiple-use scopes.

° In a clinical setting with one or more multiple-use scopes, noting these may not be
available when needed, e.g. because they are in use or being cleaned.

. In an ICU setting with one or more multiple-use scopes with uses including to manage

patients with displaced tracheostomy.

The model calculated the expected net cost savings per use of the Ambu aScope2 for
management of an unexpected difficult airway. This was a function of the reduction in the
probability of intubation failure with the Ambu aScope2 and the cost of failure (expected
benefit) compared with the costs of providing the Ambu aScope2.

It also calculated the probability that the Ambu aScope2 scope was used before it expired.
This depended on the incidence of unexpected difficult intubation, the availability of multiple-
use scopes and the shelf life of Ambu aScope2 devices. This informed the expected cost
savings from purchasing the Ambu aScope2 scope over its lifetime.

The model does not include the cost impact of incidence of contamination or cross-infection
with multi-use scopes compared with Ambu aScope2 because during the initial development
of the model no evidence on this was identified. Further, no evidence from clinical studies
was identified on this during the update of the guidance.

2.2 SETTINGS AND SCENARIOS

Results were reported for 5 settings being:

. A hospital unit with no multiple-use fibrescopes;

. Settings with multiple-use fibrescopes available such as:
o Operating theatres;
o ICU;
o Obstetrics wards;

. Use of Ambu aScope?2 in ICU for displaced tracheostomy.
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The figures provided by BB EAC are re-produced at Figure 2.1 and Figure 2.2. Figure 2.1
shows the decision tree associated with settings with no multiple-use scopes, whilst Figure
2.2 describes settings with multiple-use scopes available and hence included the need to

calculate the probability of a multiple-use scope not being available when a patient with an
unexpected difficult airway presents.
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Figure 2.1:
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Figure 2.2: Decision tree for unit containing one or more reusable scopes
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Section 3: Costs Parameters

3.1 COST ASSUMPTIONS USED IN BB EAC MODEL AND COSTING UPDATE

Table 3.1 summarises the cost parameters used in this costing update and compares these
to those adopted by the BB EAC in its original model for all parameters other than those
applying tracheostomy displacement. These are reported in Table 3.2. The rationale
underpinning the values used for each parameter is provided in the subsequent text.

Table 3.1: Cost parameters and sources used in costing update compared with BB
EAC values
Point estimate and source in cost update Value in
Parameter (2017/18 prices) BB model %
Setting with| Operating ICU Obstetrics (2010/11 change
no scope theatre prices)
Cost of Ambu £199.80 (Ambu Ltd) £179 12%
aScope4
Cost of monitor £1,699.00 (Ambu Ltd) £799 113%
Cost of litigation
due to harm from £214,756 £134,000 60.3%
intubation failure
Mean length of stay
; . 3.4 days o
du_e to intubation (HES 2016/7 Code T88.4) 2 days 70%
failure -
Length of stay in ICU 50/50 o EAo
& general ward (Assumption by NY EAC) 100% ICU 50%
£980 o
Mean cost per day (NHS Reference costs 2016/17) E1.213 | 19.2%
Brain damage £72,711 o
cost per year (Turner-Stokes et al, 2016) £36,320 100%
Life expectancy of 13.0 years 27.7 years o
brain damaged (HES 2016/7, ONS 2017 (same 2132215 22‘:3 45@,}0
patients Shavelle, et al., 2007)* sources) Y °

*

Estimates were not directly retrieved from the literature sources provided and are explained in text.

3.11 Cost of Ambu aScope4 and Monitor and Life of Each

In its response to NICE, the sponsor advised that the list price of an Ambu aScope 3 or 4 is
£999.00 (excluding VAT) for a box of 5 (£199.80 each). This is the minimum order quantity.
In separate emails dated 3 and 11" May 2018, the sponsor advised the list price of a monitor
is £1,699 (excluding VAT). If a client orders 20 Ambu aScope4s, a monitor is provided free
as a special start-up service. This special practice is only conducted at the initial orders after
converting to Ambu® aScope™. This pricing practice is not considered in the analysis as it
may not endure and only applies to a limited market sector.
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These prices represent a 12% increase on the prices used by the BB EAC for the Ambu
aScopes and a 113% increase for monitors.

The sponsor advised that, following stability tests approved by the Food and Drug
Administration and for CE marking purposes, it expects to implement a 36 months shelf life by
the 1%t of June 2018. Currently, if an NHS hospital buys 5 scopes the “date of use” will be
approximately 18 months hence. Sites will be informed about the extended shelf life when it
is fully implemented. BB EAC assumed 3 years in its analysis so this is not a change for
costing purposes.

The sponsor advised (email 4 May 2018) that it adopts a 5-year life to amortise monitors over.
This is shorter than the 10 years used by BB EAC. The base case will use 5 years. Using 10
years would increase cost savings/reduce incremental costs by about £170 per year. The
shorter life is adopted because the monitors have been subject to major technological
development to enhance their image quality (see sponsor’s submission for details) and such
innovation is assumed to continue.

3.1.2 Cost of Litigation Due to Harm from Intubation Failure

This costing review has adopted a cost of litigation from intubation failure of £214,756 (2017/18
prices), compared with £134,000 (2010/11 prices) adopted by BB EAC, an increase of 60%.

The £134,000 came for a study of non-dental airway litigation claims paid and their average
cost to settle. It was undertaken to inform the Major Complications of Airways Management
Report conduct by the Royal College of Anaesthetists. The study examined all airways claims
over 12 years from 1995 to 2006. The mean claim reported was updated by BB EAC to
2010/11 prices.

For the costing update a structured literature search was undertaken to identify any more
recent evidence on the cost of such litigation. None was identified. Thus, the EAC updated
the 2010/11 value of settlements for relevant changes in the values of claims paid since
2010/11. The change in the unit cost of payments made by NHS Resolution, the operating
name of NHS Litigation Authority, under the Clinical Negligence Scheme for Trusts, was
identified from the Annual Accounts of the Authority. The information required was first
published in the 2012/13 accounts. In the 4 years to 2016/17, the average claim increased
from £127,100 to £172,210, an average of 7.9% per year. This rate was assumed to apply
over the 6 years from 2010/11 to 2016/17. An increase of 1.6% was applied from 2016/17 to
2017/18. This is the average inflation rate for the NHS over the most recent 2 years reported
by Curtis and Burns (2017). If the higher rate of 7.9% is applied for this last year, the value of
claims would be 6% higher at £228,168.
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3.1.3 Mean Length of Stay Due to Intubation Failure and Cost

This costing review has adopted a mean length of stay due to intubation failure of 3.4 days,
compared with 2 days adopted by BB EAC, an increase of 70%. The value was taken from
Hospital Episode Statistics, HES 2016/7, code T88.4 for ‘Failed or difficult intubation’.

In this costing update 50% of the stay is assumed to be in ICU and 50% on a general ward.
In the initial costing report all days were assumed to be in ICU. The change was made
because it is judged unlikely that patients would be discharged from ICU directly home.

The cost per stay in ICU was £1,328 and was extracted from NHS Reference Costs 2016/17.
The cost of a general ward bed was estimated at £601 and was extracted from the same
source. This is the average cost per length of stay for elective and non-elective admissions
and includes excess bed-days. Both costs were increased by 1.6% (Curtis and Burns [2017])
to 2017/18 prices.

The average cost per incubation failure adopted in this costing update was £3,347 (2017/18
prices) compared with £2,426 (2010/11 prices) used in the initial costing work undertaken by
BB EAC.

3.1.4 Brain Damage Cost per Year

This costing review has adopted a mean annual cost of £72,711 (2017/18 prices) to manage
people with brain damage due to incubation failure, compared with £36,320 (2010/11 prices)
adopted by BB EAC, an increase of 100%.

The BB EAC value was taken from a study by Beecham et al. who described the cost to
manage young adults with acquired brain injury in the United Kingdom. The patient group
with failed or difficult intubation as reported by, HES 2016/7, code T88.4 are much older (mean
age 58 years) and hence these costs may not generalise to the population of interest. The
EAC undertook a structured literature search to identify relevant sources. The search found
a literature review of the costs of traumatic brain injury which concluded there was very little
research on the economic costs associated with brain injury (Humphreys et al., 2013). The
search terms were widened to include rehabilitation related studies. This wider search
identified one relevant study by Turner-Stokes et al. (2016).

This study was an analysis of prospectively collected clinical data from the UK Rehabilitation
Outcomes Collaborative (UKROC) national clinical database, 2010 to 2015. All 62 specialist
rehabilitation services in England contributed to the database (n= 5,739), mean age of
participants was 47 years, with 73% having acquired brain injury. This reported the annual
costs to manage people with low (n= 699), medium (n= 1,607) and high (n= 3,433)
dependencies. These were: £15,956, £26,958 and £70,341 respectively. Given the definition
of brain damage used by the BB EAC being ‘permanent low conscious level, neuro-
behavioural deficit, or persistent vegetative state’ the annual costs for high dependency
patients was used in the costing update. This value of £70,341 was updated from 2015/16
prices to 2017/18 using the indices from Curtis and Brown (2017).
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3.1.5 Life Expectancy of Brain Damaged Patients

The life expectancy of brain damaged patients is required in the model to calculate the
expected life time costs of a person with brain damage. This updated report has assumed
13.0 years for all patients other than pregnant women, for whom 27.7 years of remaining life
was used. In comparison the BB EAC adopted 12.5 years and 26.4 years respectively.

The updated report has adopted the same methodology as the BB EAC applied in its initial
costing work. This assumed that patients who acquire a brain injury will remain in such a state
for approximately 50% of the life expectancy of other people alive at the same age. This is
informed by a study by Shavelle, et al., (2007). HES data reported that the mean age of
patients experiencing a failed or difficult intubation as 58 years (code T88.4) and 29 years for
pregnant women (code 029.6) (HES 2016/7). The Office of National Statistics (ONS 2017)
reported that the mean life expectancy for men and women, weighted by their proportions as
reported in HES, alive at these time points as 25.9 years and 55.4 years. Applying a 50%
early mortality as a consequence of the intubation event gave forecast life expectancies of
13.0 years and 27.7 years respectively.

3.2 COST OF DISPLACED TRACHEOSTOMY DISPLACEMENT

Table 3.2 presents the costs for tracheostomy displacement for the updated and initial cost
review.

Table 3.2: Cost parameters for tracheostomy displacement

Value in BB
Cost update EAC model % change
Mean length of stay for 6.1 days 8 00
tracheostomy displacement (HES 2016/17) [code J95.0] 6.7 days 9.0%
16.7 years

. Mean age 49.95 years o

Life expectancy (HES 2016/17: ONS 2017 15.6 years 71%
Shavelle et al., 2007)*

*

Estimates were not directly retrieved from the literature sources provided and are explained in text.

The mean length of stay for tracheostomy malfunction (HES code J95.0) in 2016/17 was 6.1
days, 9% lower than the 6.7 days reported in 2010/11. The mean age for patients with such
a displacement was 50 years. Applying the same logic as described in Section 3.1.5, gave a
remaining life expectancy of 16.7 years, 7% higher than that calculated by the BB EAC in
2010/11 of 15.6 years.
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3.3 OTHER PARAMETERS

Table 3.3 presents the key other parameters used in the model. These are taken directly from
the Additional work by the BB External Assessment Centre. These have not been reviewed

as part of the update work.

Table 3.3: Key other parameters used in the BB EAC model

Parameter Unit with Operating ICU Obstetric
no scope theatre
Probability of expected difficult intubation (i.e. N/A 290, N/A Uncertain
use of reusable scope planned)
Probability of unexpected difficult intubation 0.6% 0.6% 20% 0.6%
Probability of failure given unexpected difficult o
. s 16.6%
intubation (no scope)
Percentage reduction in failure rate with scope 70%
Probability of death given intubation failure 2% 2% 14% 2%
Pr.obablllty of brain damage given intubation 1% 1% 4% 1%
failure
PI’Ob?bI.hty of other_ more than temporary 259, 259, 10% 259,
harm’ given intubation failure
Probability that harm results in successful 4.59%
litigation case against NHS o0
Reusable scope downtime (days) N/A 1 1.5 1.5
Prob_ablhty reusable scope needs routine N/A 0.2
repair
Down-time with routine repair (days) N/A 4 5.5 5.5
Prob_ablhty reusable scope requires major N/A 0.1 0.15 0.1
repair
Down-time with major repair (days) N/A 31 31.5 31.5
N/A = Not applicable.
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Section 4: Results

This section describes the base-case results using the updated cost parameters and
compares these to the results reported by the BB EAC from its original model.

4.1 SETTING WITH NO BRONCHOSCOPES AVAILABLE

The BB EAC assumed that, in a clinical setting with no bronchoscopes conducting 300
intubations per year, an unexpected difficult airway arises on average twice a year, leading to
an intubation failure once every 3 to 4 years. Even though severe outcomes are extremely
rare, the very high cost of brain damage means that the expected cost of harm, given an
intubation failure, is now estimated at £12,327. This compares to £6,607, reported in the BB
EAC costing report, equivalent to an 87% increase.

The clinical experts advising the BB EAC agreed that using an Ambu aScope2 would reduce
the probability of a failed unexpected difficult intubation by 70%, from 16% to 5%. Applying
this factor to the new cost parameters gives an estimated annual cost saving from purchasing
a 5 scope Ambu aScope?2 package for a hospital setting without current reusable fibrescope
provision of £1,638, excluding the cost of the monitor and £1,433, after deducting the cost of
the monitor. In comparison, the BB EAC costing report estimated savings of £749 before
deducting the cost of the monitor and £653 after deducting the cost of the monitor. Thus, net
savings have more than doubled with the updated cost estimates, primarily because the
expected cost of an intubation failure has increased in absolute terms by materially more than
the cost a monitor.

The BB EAC estimated that if such settings conduct 95-115 intubations per year, then
purchasing a bundle of Ambu aScope2s may be cost saving. With the new costs applied, the
break-even number of intubations is now 65 to 85.

No PSA results are reported because the B&B code could not be re-run.

4.2 INTENSIVE CARE UNIT

In the BB EAC base-case of 700 intubations per annum and 2 multiple-use scopes, annualised
cost savings from purchasing a bundle of 5 scopes ranged from £3,128 to £3,219 (without
monitor) and £3,031 to £3,123 (with monitor).

Applying the new cost parameters gives an estimated annual cost saving from purchasing a
5 scope package in an ICU setting with 2 reusable fibrescopes of £6,632, excluding the cost
of the monitor and £6,428, after deducting the cost of the monitor. Thus, net savings have
also more than doubled with the updated cost estimates in this setting. The reason is the
same; the expected cost of an intubation failure has increased in absolute terms by materially
more than the cost a monitor.
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4.3 OPERATING THEATRE, OBSTETRICS AND DISPLACED TRACHEOSTOMY IN
AN ICU SETTING

The BB EAC report concluded the Ambu aScope2 was also cost saving:

¢ In settings such as an operating theatre with 2 multiple-use scopes at a threshold of
1,250-1,350 intubations per year

¢ Inan ICU with 2 multiple-use scopes, at a threshold of 50-300 intubations per year

¢ In Obstetrics units with 400 intubations and nil scopes but with a reusable scope
present, purchasing a bundle of disposable scopes was cost-incurring

e For repositioning displaced tracheostomies in ICU for units at a threshold of 70
tracheostomies per year

Moreover, it noted that these thresholds would reduce if settings tried to ensure that all Ambu
aScope2s are used before their expiry date.

Due to the limitations with the re-running the B&B model, none of these thresholds can be
updated. However, we can advise that with the new cost parameters the Ambu aScope4 will
be cost saving in these settings at lower thresholds.
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Section 5: Discussion and Conclusions

The BB EAC noted several limitations with its model and uncertainty on the values used to
populate it but none related specifically to the cost inputs. These limitations have been
magnified in the costing update because the BB EAC model provided by NICE was not fully
executable. It could only be run for settings with no existing multiple-use scopes and in ICU.

The updated cost parameters have increased the savings from avoiding failed intubation in
patients with difficult airways. The additional savings arise because of the increased costs of
harms, specifically in the costs of:

° Managing patients with brain damage;
o Settling claims in relation to harm caused by intubation failure.

The cost of managing patients in the community with acquired brain injury was taken from a
prospectively collected national clinical database, UKROC, from 2010 to 2015 and is judged
to have internal and external validity.

In contrast, the assumption that the costs of settling claims for failed intubations have risen in
line with the increase in unit costs for all claims in the period from 2010 to 11 cannot be tested
without a detailed review of the relevant claims paid over several years. This is the main new
uncertainty introduced by the costing update.

The BB EAC concluded the Ambu aScope2 was cost saving:

. In settings with no multiple-use scope provision at a threshold of around 100
intubations per year.

. In settings such as operating theatres with 2 multiple-use scopes at a threshold of
1,250 to 1,350 intubations per year.

. In an ICU with 2 multiple-use scopes, at a threshold of 50-300 intubations per year.

. For repositioning displaced tracheostomies in ICU for units at a threshold of 70

tracheostomies per year.

Moreover, it noted that these thresholds would reduce if settings substituted soon to expire
Ambu aScope2 scopes for others, to try to ensure that all are used before expiry.

Due to the limitations with the model these thresholds cannot be updated. However, we can
advise that with the updated cost parameters, purchasing a pack of 5 Ambu aScope2s will be
cost saving in these settings at lower thresholds.
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The limited analyses we can re-run produced results which doubled the estimated cost savings
from purchasing a pack of 5 Ambu aScope2s in those settings with no reusable scopes and

for use in ICU.

The results from applying the updated cost parameters do not conflict with the Committee’s
original recommendations:

‘6.2 The Committee concluded that, although some cost model parameters were
uncertain, the availability of the Ambu aScopeZ2 in isolated hospital units, obstetric
units, operating theatre units and intensive care units is likely to be cost saving?.

6.3 The Committee considered that use of the Ambu aScope2 has particular
advantages for replacing dislodged tracheostomy tubes in intensive care units,
with potential for significant cost savings in this setting."

2 |talics inserted by EAC

Section 5
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Summary of economic studies provided by sponsor

In its response to the NICE Information request, the sponsor identified 13 new health economic
studies, 11 of which are published and 2 are unpublished. The EAC requested copies of all
papers and received all except one (Sorli et al., 2015); and one reference was incorrect
(Mankikian et al., 2014). The EAC has reviewed each paper received to identify any relevant
information to update the B&B costing model. No such data were identified. For
completeness, the EAC has summarised the studies where these pertain to indications
relevant to the scope.

Percutaneous dilatational tracheostomy

Only one study specifically addressed patients undergoing a percutaneous dilatational
tracheostomy (PDT). Sohrt et al., (submitted for publication) undertook a cost minimisation
study comparing single-use with multiple-use bronchoscopes in these patients. A
questionnaire regarding repair rates and costs for multiple-use bronchoscopes was sent to
366 hospitals in the US, UK and Germany to identify costs which supplemented those
identified by a systematic literature search. Eleven studies met the inclusion criteria, and
ninety-nine sites responded to the questionnaire.

Combining data from the literature and the questionnaires gave an average cost of $US406
for reusable bronchoscopes and $US249 for single-use bronchoscopes per PDT procedure,
giving an incremental cost per use of a multiple-use bronchoscope compared to a single-use
bronchoscope of $US157.

Two authors are employed by Ambu and a third declared receiving research support from
Ambu.

Patients with difficult airways

No studies reported results for patients with unexpectedly difficult airways. One reported on
patients with difficult airways (Aissoua et al., 2013). The authors undertook a retrospective
cost-comparison study, of multiple-use able- to single-use bronchoscopes in a general
surgical department of a French university hospital from 2006 to 2012, with a total number of
270 bronchoscopy procedures. The costs were very similar being €206 per multiple-use
scope and €200 for a single-use fibrescope.
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Other studies

The majority of the remaining studies were cost comparisons based on patient throughputs,
primarily in intensive care settings, at the investigating hospitals. One of these was set in an
English teaching hospital (Queens Medical Centre, Nottingham). This study, by McCahon et
al. (2015), compared reusable devices from Olympus, Acutronic and Karl Storz and single-
use (Ambu_ aScopeTM) fibrescopes, between 1 January 2009 and 31 March 2014. The total
annual cost of fibreoptic intubation with multiple-use fibrescopes was £329 per use, compared
with £200 to use a single-use fibrescope. Breakeven analysis identified it was cheaper to use
single-use fibrescopes in locations undertaking fewer than 200 fibreoptic intubations per year.

The other studies that provide comparative cost information are tabulated in Table A1. Taken
together they show that in high volume centres multiple-use scopes are likely to be cheaper
than single use scopes. However, in settings where the number of bronchoscopies conducted
annually are low, and there is no clarity as to that threshold, single use scopes may be
cheaper. Moreover, in these settings the logistics of using a single use are easier and safety
may be improved as the procedure can be conducted in a timelier manner. The individual
studies are not discussed further as these have not been quality assured and are for wider

indications than that defined for this cost update.

Table A1: Summary of other comparative health economics studies
. Conflict of
Auth_ors_and Study type Setting and Results interest and
publication comparators
comments
Nil conflicts.
Authors note
Retrospective French general single use has a
micro costing hospital and all lower image
Woijcik et al., study of 427 bronchoscopies. | Single use 251€: | definition than the
2015. Poster. bronchoscopies | Single use versus | reusable 275 € reusable which
performed in reusable could be a
2014. bronchoscopes. drawback for
accurate
diagnosis.
The costs per PT
16 bed ICU in for reusable

Prospective cost-

French university
hospital. Single
use (aScope 2 &

lavage (BAL),
intubation, airway
suctioning, and
PT.

scopes 1 and 2
and single-use
scopes were
1614€, 410€ and

comparison study 3) versus 204€ Nil conflicts. Cost
: reusable :
of 518 airway respectively. The of reusable
Perbet et al., (Olympus and
2017 management Pentax) costs per BAL for | scopes depends
Ny . bronchoscopy reusable scopes on frequency of
Published article. bronchoscopes.
undertaken were 186€ and use and can vary
Used for : )
between 2009 to 189€ (no single widely.
bronchoalveolar
2014. use used for

BAL). Breakeven
was at 55
procedures per
year, with costs
of single and
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: Conflict of
Auth.ors.and Study type Setting and Results interest and
publication comparators
comments
reusable scopes
equivalent
Cost per
Tertiary hospital proc_edure using
. O single use . .
Retrospective in Singapore. . Nil conflicts.
; : ; Singapore dollars .
review of medical Single-use ICUs without
(SGD) 450. Cost .
records of 93 bronchoscope dedicated
. per reusable
Marshall et al., patients aScope 3 versus . reusable
. ; scope: SGD 472. .
2017. Published undergoing reusable ; equipment should
. > Single use had .
article. flexible ((Olympus). adopt single use
. 0 shorter start-up to Y
bronchoscopy in Indications PT, . as logistically
. end times and :
ICU in the year BAL, and required fewer saves time and
2015. bronchial 9 avoids delays.
X staff as no need
washing (BW). .
to wheel in
equipment.
Total cost of
reusable
French hospital. fibrescopes was
Number of 62,511€
Retrospective bronchoscopes compared with
Videau et al., cost-comparison not stated. 79,200€ for Nil conflicts
2017. Published study, comparing Single-use single use. In . )
. : . Single use better
article but only cost of reusable- bronchoscope settings with low . .
. . option at nights
abstract in to single-use aScope 3 versus usage, (15
. . : and weekends.
English. bronchoscopes reusable incubations per
over five years. bronchoscopes year) single use
but supplier not was cheaper at
specified. 13,075€ versus
19,800¢€ for
reusable scopes.
Mouritsen et al.
(unpublished and
academic-in-
confidence)

The other studies referenced by the company have not been included as one reported the
cost of reprocessing endoscopes (Ofstead et al. 2017) and two were only available in French
(Bertrand et al., 2014; Debraine et al., 2016).
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