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Key issues for consideration
Clinical effectiveness

What population would be considered for treatment with Respreeza?

— What is the likely population size?

— When would treatment be started and stopped?

— How would progressive lung disease be defined in clinical practice?

Are the outcome measures relevant for people with AATD in clinical practice?
— |s CT densitometry used in clinical practice?

— What represents a clinically meaningful difference in lung density?

— Are other outcomes (beyond FEV1% and lung density) of importance to people with
emphysema?

— What is the relationship between lung function (FEV1%, lung density) and other outcomes
(such as mortality and pulmonary exacerbations)?

Who would be considered eligible (and ineligible) to receive a lung transplant?

What is the committee’s view on the clinical effectiveness evidence?

— Are baseline characteristics suitably balanced across groups in the RAPID studies?

— Are the meta-analyses informative?

Does Respreeza provide clinical benefits for people with AATD?

— What is the committee’s view of the clinical and statistical significance of the results of RAPID?
— Does it provide benefits in lung density, lung function, other outcomes?



Key issues for consideration
Cost-effecttveness

Does the model structure adequately capture the progression of AATD?

— s |tda||3propr|ate to incorporate FEV1% and lung density decline states into the economic
model?

— Is there a relationship between FEV1% and lung density?
— Are the cut-offs for lung density decline appropriate?
* Are the key assumptions appropriate?
— Population and starting/stopping of treatment
— Transitions between health states
— Mortality (combining RAPID data with registry data)
— Lung transplant
— Utility values
— Costs

* |s the probabilistic analysis suitable for decision-making?

 What factors affecting the guidance need to be taken into account?
— Equalities?
— Impact on the highly specialised service?

 What are the most plausible ICERs?
* Application of QALY weighting?



Disease background

« Alpha-1 proteinase inhibitor (A1PI) deficiency (also known as alpha-1 antitrypsin deficiency, AATD) is
a rare, genetic disorder which causes low serum levels of the A1PI protein

- A1PI protects body tissue from damage
by protease enzymes such as

neutrophil elastase Risk of developing emphysema based on

A1PI serum levels per genotype

- These proteases are produced in 1.0 12 12 23 33 >10 >10

response to infections and

environmental toxins (e.g. smoking, __ 607 Risk of emphysema (odds ratio relative to MM)
pollution) Ea S R
c 50 7
* Alackin the protective enzyme (A1PI) o
makes people more vulnerable to smoke or g 407
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Population size

 Company estimates the prevalence symptomatic AATD to be 0.99
per 100,000, of whom 80% have clinically significant symptoms
requiring treatment

— Translates to 670 people with AATD in England, of whom 549
would be eligible for treatment

* Clinical expert comment: there are about 1,500 known cases of
PiZZ/Znull genotype of whom about 200 to 250 would be eligible for
treatment

« ERG comments:

— Clinical advisers suggested that the population may be larger than
estimated by the company (600-700)

— Availability of a disease-modifying therapy may encourage
screening and so increase the population size
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Symptoms and complications

 AATD can lead to severe lung disease and liver, skin, and immune system
complications

— Most people with AATD present with lung damage

— Less commonly, people with AATD present with cirrhosis or panniculitis
 AATD can result in emphysema depending on reduced A1PI serum concentrations
« Emphysema is a long-term progressive disease of the lungs, symptoms include

— breathlessness

— persistent chesty cough

— frequent chest infections

— persistent wheezing

* |n people with emphysema due to AATD, shortness of breath and wheezing will
usually occur between the ages of 20 and 40 years

 Repeated exacerbations lead to a decline in lung function
— Quality of life is reduced for people with reduced lung function

« Life expectancy is significantly reduced in AATD as it leads to emphysema and
eventually pulmonary failure



Patient perspectives: the impact of AATD

Impact on patients

“The deleterious effect of AATD on the lungs results in reduced general physical
functioning consequent to the shortness of breath”

The effects of AATD often change throughout the progression of the condition

Breathlessness and lack of oxygen in the blood reduces strength and the ability to
be active

Any physical exertion quickly leads to breathlessness

Breathlessness is “like drowning out of water - or inhaling hot sand”

Impact on families and carers

“The pressures of his ill health have meant my own health has suffered”
“l have to care for her full-time and am not able to return to work”

“My husband’s condition has changed my lifestyle - loss of independence, loss of
income, holidays are difficult as he can’t cope with heat, cold or hills”

“I can’t keep a job as | had to keep taking time off to look after my daughter, | have
to be her nurse as well as her mum”



Patient perspectives: living with the condition

“Breathlessness has a major negative impact on all areas of my life”
* Breathlessness means everyday tasks require careful planning

* Breathlessness increases after eating

« Significantly reduces quality of life

* “l even get out of breath just talking”

“I am almost housebound relying on my mobility scooter to get me out & about”

Social interaction becomes increasingly difficult and impacts on relationships

* Fear of catching colds or infections creates a barrier to social interactions

« Having difficulty with normal physical activity is causes embarrassment and fear

AATD forces people to take early retirement and people limit expectations and aspirations

«  “My husband was diagnosed in his 30s in 2011, and his health declined so rapidly that he
was medically retired in December 2016”

As lung function declines, there is an increasing dependence on carers



Expert comments: diagnosis

Clinical expert comments
 Knowledge and experience of AATD varies greatly
» Misdiaghoses and delayed diagnoses are common
— There is an average of over 5 years delay until diagnosis
* People are often misdiagnosed with asthma or COPD

* Genetic testing is rarely done in primary care

Patient expert comments
» A lack of awareness and knowledge of AATD could contribute to delays in diagnosis
« Having a delay in receiving an accurate diagnosis is distressing and people feel helpless

— “Upon receiving the diagnosis of AATD | was told that there was no treatment, no
specialists and no further information | could be given, and that | should research the
condition on the internet myself.”

* “I've lost count of how many doctors it has taken before | was referred to a lung specialist”
« “| was treated for some years for asthmatic hay fever”




Current treatment options

 The aim of treatment is to delay progression of emphysema
associated with AATD

* Current treatments provide short-term symptom relief, but do not
treat the underlying cause of the condition

* Thereis no UK guidance on treating A1PI deficiency

* Currently treatment involves standard therapy for Chronic
Obstructive Pulmonary Disease (COPD), such as:

— inhaled bronchodilators; inhaled corticosteroids; oxygen therapy;
and pulmonary rehabilitation.

* Lung transplantation can be considered in people with progressed
disease
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Patient perspectives: current treatment options

Current treatment is aimed at COPD

* Treats the symptoms of exacerbations, not the cause of deteriorating lungs

« Treatments are “reactive' not proactive”

 They do not provide protection against future lung damage

Using oxygen is extremely restrictive and embarrassing for such a young person

* Being oxygen-dependent is a constant cause of anxiety

« Everything needs to be carefully planned around ensuring sufficient oxygen supply
« Travel, particularly on aircrafts, becomes challenging with supplementary oxygen
Pulmonary rehabilitation helps people cope with breathlessness but access is limited
* There are long waiting lists for pulmonary rehabilitation

» The effects are short-term

Lung transplantation is a last resort and a frightening prospect

« “Many do not make it through the operation.”

« Transplantation can lead to other equally debilitating medical problems

There is an unmet need for AATD treatments in the NHS
I 11



Clinical experts: Current treatment experience

There is an unmet need for people with AATD
* Current treatments are only supportive and symptom-based

* Current treatments do not target the underlying disease or prevent
progression

* Breathlessness is only partially alleviated with current treatments
Clinical management of AATD is heterogeneous between areas

* Most patients attend general respiratory clinics and may or may not
see an expert in their condition

I 12



Human alphal-proteinase inhibitor
(Respreeza, CSL Behring)

Marketing Respreeza is indicated for maintenance treatment, to slow the progression of

authorisation emphysema in adults:
«  With documented severe alphal-proteinase inhibitor deficiency (e.g.

genotypes PiZZ, PiZ(null), Pi(null,null), PiSZ).
* Under optimal pharmacologic and non-pharmacologic treatment
* Showing evidence of progressive lung disease
« e.g. lower forced expiratory volume per second (FEV1) predicted,
impaired walking capacity or increased number of exacerbations
as evaluated by a healthcare professional experienced in the treatment of
alphal-proteinase inhibitor deficiency

Mechanism of Human alpha,-proteinase inhibitor is understood to be the primary anti-
action protease in the lower respiratory tract, where it inhibits neutrophil elastase.
Administration & Intravenous infusion at 60mg/kg, once weekly
dose
List price £220 per 1000mg vial

Average cost per patient per year: £57,200

(based on 52 administrations per year, for a person of average weight [67-83 kg])
Treatment course Life time
length 13




Clinical experts: A1PI

Anticipated clinical benefits of A1PI

* Preserve lung tissue and reduce inflammation, slow decline in CT lung
density

* Delay or prevent the onset of symptoms
— May reduce the frequency and severity of exacerbations
— Improve health related quality of life
— Improve psychological well being
— The onset of disability and mortality can be delayed

« Could delay or prevent lung transplants (more lungs could be available
for other transplants)



Patient perspective: A1PI

An effective therapy would give people their lives back

 A1PI could give people an improved quality of life and independence

« Functional disability may be delayed if disease progression is slowed

The therapy gives hope of living a life not dominated by AATD

 Knowing A1PI slows disease progression improves mental and emotional wellbeing

«  “Without this therapy, my health will continue to deteriorate both physically and
psychologically at a fast rate.”

A1PI cannot fix past lung tissue damage, but it can protect what remains
 Expected to reduce the severity and frequency of exacerbations

« Having regular infusions will have an adverse impact, but this will be offset by the
protective effect of treatment

Lung transplantation could be delayed indefinitely

* More lungs could be available for other transplant

function decline enabling me to continue having some quality of life and independence. ”

“I would expect the therapy to give my lungs the protection from everyday pollutants which my
body lacks, to lessen the severity and duration of infectious exacerbations; and to slow my lung

15




Decision problem
Adults with severe alpha 1-proteinase inhibitor deficiency who
have progressive lung disease
established clinical management
Established clinical management without alpha 1-proteinase
inhibitor
exacerbations, including

- Final Scope
Population
Human alpha 1-proteinase inhibitor* in addition to
Outcomes e incidence, duration and e change in lung density
hospitalisation

e mortality

e adverse effects of

e |ung function treatment

e symptom control (e.g.

shortness of breath) e Health-related quality of

life (for patients and carers

*Scope specifies the intervention as A1PI, and is not specific to Respreeza

» Although other A1PIs are available in the EU, Respreeza is the only A1PI licensed in England

* Data from other A1PIs are presented in the clinical effectiveness evidence

* ERG notes a biochemical comparison supports the proposal that A1PIs can be considered equivalent



Decision problem: Population and start/stop criteria
Proposed use of Respreeza

Scope:
« Adults with severe alpha 1-proteinase inhibitor deficiency who have progressive lung disease
Marketing authorisation:
« “..evidence of progressive lung disease (e.g. lower FEV1% predicted, impaired walking
capacity or increased number of exacerbations)”
Company'’s proposed position (see slide 19):
« Severe A1PI (<11uM) and either FEV1 / FVC < 0.7 or emphysema demonstrated by CT scan
« FEV1% predicted 30-70%
« Rapid lung function decline (measured by FEV1 / D, o) or lung density decline
« Stopping criteria: none proposed
Evidence
« Pivotal study (RAPID):
— Adults (18 to 64 years old) with emphysema and severe A1PI deficiency (<11uM)
— FEV1% predicted 35-70%
* Economic model:
— FEV1% predicted >30%, irrespective of lung density decline

— Stopping rule: treatment stops in patients with FEV1% predicted <30%
17



Decision problem: Population and start/stop criteria

Proposed use of Respreeza

ERG comments

EMA recommended that Respreeza should be used in people with evidence of significant
lung density decline

Clinical advisers generally agreed with proposed position, but noted lack of definition of
rapid lung function decline

— As there is no definition of ‘rapid decline’ in the proposed starting criteria, anyone with
emphysema associated with A1PI may be eligible for treatment

— Clinical advisers noted that they would not want to give Respreeza to people with no
decline in lung function

May be a rationale for starting treatment in patients with FEV1% predicted <30% (if
ineligible for or awaiting lung transplant)

Stopping rule was not proposed but was applied in the model; may be a case to remain on
treatment when FEV1% predicted decreases below 30%

— Company accepted that this was an implementation error

18



Proposed Respreeza treatment initiation

Patient diagnosed with severe A1PI (<11uM ) and either FEV4/FVC<0.7 or emphysema
demonstrated by CT scan via MDT consensus

l_l_l

FEV,>70% FEV4 30-7/0% FEV <30%
l Rapid luiy unction l
DO not smEeatmen . Do not seseatment
with Respreeza | (FE;/rls/n[;Izjcg)cﬁr:;L’ang with Respreeza

1Yes

Lung ft _ ontest
I every 6 months

List for lung transplant
assessment if lung
density declining

¢

List for Iu..y wansplant
assessment if FEV,
<30% and lung density
declining
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Clinical effectiveness evidence
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Clinical evidence summary

RCTs (Respreeza)

« RAPID

« RAPID-OLE (extension study)

RCTs (other A1PI augmentation therapy)

* Dirksen 1999

e Dirksen 2009 (EXACTLE)

Real-world evidence:

 The ADAPT registry: UK registry of A1PI deficient patients

« National Heart, Lung and Blood Institute (NHLBI) registry: 37 US centres including
1,129 patients

Evidence synthesis and meta-analyses:

« Edgar el at meta-analysis of RAPID (Chapman) studies and Dirksen 1999, 2009
— Meta-analysis of 3 RCTs comparing augmentation to placebo

« Updated Chapman 2009 meta-analysis (including 3 additional post-2009 studies)
— Meta-analysis of treatment effect across FEV1% predicted groups
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Clinical evidence
Respreeza studies: RAPID and RAPID-OLE

Study Location, duration, blinding and patient numbers | Primary outcome(s)

RAPID « 28 centres: Australia, Canada, Europe (0 UK), USA  Rate of change in

Phase lll 24 month lung density as

RCT « Double-blinded, placebo-controlled assessed by CT scan
« N=180 (Respreeza=93, Placebo=87) (adjusted PD15)

YA\ |pEe]N N - RAPID population (without USA residents) Rate of change in

Phase IV « 24 month extension lung density as

O e lil /]l © Open-label assessed by CT scan

study «  N=140 (continuing or starting Respreeza) (adjusted PD15)

o Early starters = 76 (on Respreeza in RAPID)
o Late starters = 64 (on placebo in RAPID)

Key inclusion criteria (RAPID):

« Adults (18 to 64 years old)

« Emphysema and FEV1% predicted = 35% and < 70%
« A1PI deficiency (<11uM)
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Baseline characteristics: RAPID and RAPID-OLE

RAPID (Respreeza and placebo)

53.8 (6.9) 52.4(7.8)
52/48 57/43
CT lung density (total), adjusted PD15 g/L, mean (SD) 46.6 (15.6) 49.8 (15.0)
FEV1% predicted, mean (SD) 47.5 (12.1) 47.2 (11.1)
Shuttle walk distance, m, mean (SD) 4245 (183.0) 435.1 (199.7)
46.5(227)  44.1(248)
Prior medications, n
Beta-2 agonist / corticosteroids 12 6
Nonsteroidal anti-inflammatory drugs 2 5
Human A1PI (Prolastin) 3 1
RAPID - OLE (early and late starters of Respreeza)
Early starters (N=76) |Late starters (N=64)
56.4 (6.9) 53.3(7.8)
41/35 38/26
CT lung density (total), adjusted PD15 g/L, mean (SD) 43.1 (14.9) 44.8 (14.1)
45.0 (12.6) 46.3 (12.0)

HRQoL (SGRQ symptoms score), mean (SD) 47.3(18.2) 44.0 (16.9)



Clinical evidence
ERG comments

The overall the risk of bias is low in RAPID

There is a substantial difference between groups in baseline CT lung density
(46.6 g/Lv49.8 g/L)*

— Effect on results is unclear
Baseline lung density decline was not measured in RAPID

— Differences in baseline lung density decline could affect the comparability
of the groups

— This also has implications for starting treatment given the company’s
proposed starting criteria (see slides 17 and 19)

Bronchodilator administration before assessment of FEV1 was not
compulsory in RAPID (advised by GOLD for COPD), this could affect results
and meta-analysis

RAPID-OLE, as an observational study, is associated with a higher risk of
bias than RAPID
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Study outcomes

CT lung density (primary outcome)
 Anindependent predictor of mortality

« Correlates with other clinical outcome of disease progression (FEV1 and FEV1%
predicted) and health status (SGRQ total score) in people with A1PI deficiency

* Not regularly conducted in clinical practice due to radiological considerations

ERG comment:

« Although there is evidence that CT lung density is a valid measure for assessing
emphysema severity, a minimally important difference not yet established

* The extent that decline in CT lung density correlates with other clinical measures
(FEV1, FEV1% predicted, D, o, FEV1/FVC ratio) is uncertain

Secondary outcomes
 FEV1 « Exercise capacity (Incremental shuttle
+ Dico walking test [ISWT])

* Quality of life (St George’s Respiratory
Questionnaire [SGRQ)])

I 25
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Summary of clinical efficacy analyses

Primary efficacy analysis

e Comparison of change in CT lung density (adjusted PD15 combined for TLC and
FRC) in people treated with Respreeza vs those on placebo

— PD15 adjusted: due to natural variations across people a physiological volume
correction is needed (PD15). This generates the 15t percentile CT lung density

Mixed model

« Assesses lung density decline across RAPID and RAPID-OLE studies (48 months)

« ‘Early starters’ of Respreeza compared to ‘Late starters’

Meta-analyses

« Edgar meta-analysis of outcomes from Dirksen and RAPID studies (Chapman)

« Updated meta-analysis from Chapman 2009 (include additional post-2009 studies)

* Augmentation therapy compared with placebo

I 26



Clinical effectiveness - results
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Clinical effectiveness

Overview: RAPID studies results

CT lung density

* Respreeza was associated with a statistically significantly lower annual decline in
adjusted lung density at TLC compared with placebo

* The effect of Respreeza in reducing rate of lung density decline is sustained in the
extension

FEV1% predicted

« The direction of effect favoured placebo (not statistically significant)

Dico

« The direction of effect favoured placebo (not statistically significant)

Exacerbations

* The rate of pulmonary exacerbations was higher in the Respreeza arm than placebo
Incremental shuttle walking test (ISWT)

« Larger reduction in walking distance in the Respreeza arm (not statistically significant)
SGRQ

* |Improvement in symptoms at 24 months for people treated with Respreeza
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Clinical effectiveness: RAPID and RAPID-OLE
CT lung density

Rates of lung density decrease at total lung capacity (TLC)
— e | 2g/L/yis considered
o Placebol yanid decline’ in the

. economic model

34% reduction in

145 glLperyear

-1.08 g/L per year lung density decline
219 g/L peryear at 24 months for

: Respreeza vs
placebo (difference
0.74 g/L/y,p =

"

1
L
1

Lung density change from baseline (g/L)
W
1

- -1:31 g/L per year
0.03, n=180)
-7 T T
0 12 24 36 48
RAPID ====) RAPID-OLE =====)
N 29



Clinical effectiveness: RAPID
CT lung density

TLC is easier to replicate than FRC, and the CHMP endorses it as the
optimal method of monitoring disease progression in emphysema

Inspiration |Treatment |P-value*
state difference

i '.' 1
TLC+FRC  0.618 0.06

| ¢ |
TLC 0.740 0.03
FRC 0.478 0.18 —_— * ,

30



Clinical effectiveness: RAPID
FEV1and D,.,

Respreeza Placebo Respreeza versus
Outcome
(\ELX) (N=87) placebo
Change at 24 Change at 24 Least-square
Baseline Baseline
months months mean difference

FEV1%

47.4% (12.1) -3.1%(10.7) 47.2%(11.1) -2.3%(13.1) -2.26%? (p=0.21)
predicted

D L
Lco (mL/mm 13.6(5.3) -2.2%(18.2) 15.0(5.6) -1.5%(19.5) -1.31%2(p=0.64)

Hg/min)

________________________________________________________________________________________________________________________________________________________

Larger decline in FEV1% predicted and D, -, with Respreeza than with placebo (not
statistically significant)
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CONFIDENTIAL

Clinical effectiveness: RAPID

Secondary outcomes: exacerbations

Outcome

People experiencing 21 pulmonary exacerbation

n (%) (humber of events)

1 to 3 exacerbations

Respreeza Placebo
(N=93) (N=87)

4 to 6 exacerbations

>6 exacerbations

People experiencing a moderate exacerbation 2

n (%) (hnumber of events)

People experiencing a severe exacerbation P

n (%) (humber of events)

Hospitalisation

a Defined as
b Defined as




Clinical effectiveness: RAPID

Secondary outcomes: Exercise capacity and quality of life

Respreeza Placebo Respreeza versus
Outcome
(N=93) (N=87) placebo
Change at 24 Change at 24 Least-square
Baseline Baseline
months months mean difference

Shuttle walk

10.8 (139.8) 435.1(199.7) 16.1(101.6) -13.902 (p=0.48)*
distance (m)

424.5 (183.0)

Quality of life (SGRQ)

Total 44.3 (17.1) _ 42.4 (18.0

Symptoms 46.5 (22.7) -1.4(16.7) 44.1 (24.8

(

(
Activity 62.1(18.6) [HL7(124)"| 60.1 (214
Impact 33.6(18.4) | +2.0(148)  31.4(17.6

20020 -1.:5 6-067

-0.162 (p=0.94)*
0.742 (p=0.72)*

S S’ S S

EShuttIe walk distance
.+ Greater improvement in walking distance for those on placebo compared with Respreeza
SGRQ

» Higher scores in SGRQ indicate more limitations

* Improvement in symptoms at 24 months for people treated with Respreeza

*Differences are not statistically significant
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Clinical effectiveness: RAPID and RAPID - OLE

Secondary outcomes: Change in A1PI blood serum levels

A goal of treatment is to raise the serum levels of A1PIl above 11 uM

=
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n
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3 o
By o 3
E -
=
i e L
[ﬁ O
® Delayed Start
g o & Earhy Start L O
| | | | | |
0 10 20 30 40 a0
After swapping from |
placebo to Respreeza Time (months)
serum levels of A1PI rise RAP|D:>| RAPID-OLE ===
above 11 uM




Clinical effectiveness: real-world evidence
NHLBI: Mortality risk

Analysis of 1,048
people with FEV1%
predicted <50% using
US registry data
Groups were not
randomised; baseline
characteristics were
not balanced

Baseline FEV1%
predicted was a major
determinant of
survival

100-

Survival (%)

| p<0.001 (log rank test)

_ A1PI:
-2 - Always on (n=316)
Partially on (n=285)

=
Y
—
-

H—L\"%ﬂg No A1PI (n=162)

' Reduction in overall mortality in
people treated with A1PI
augmentation therapy (risk ratio

' [RR] = 0.64, 95% Cl: 0.43 to 0.94,
' p=0.02)




Meta-analysis (1)
Edgar et al meta-analysis: Lung density, FEV1, exacerbations and
quality of life (RAPID and Dirksen studies)

Mean change in lung density

Mean FEV1% predicted

Study or Mean difference Mean difference Study or Mean difference Mean difference

subgroup IV, fixed, 95% CI Year IV, fixed, 5% CI subgroup IV, fixed, 95% CI Year IV, fixed, 95% CI

Orksenetal  1.07(-007,2.21) 199 ' Diksenetal  -0.64 (~1.61,0.33) 1999 —B+

Dirksenetal  0.69(-033,1.71) 2009 T Chapman etal 030 (-2.05, 1.45) 2015 ,

Chapmanetal 0.74(0.07,1.41) 2015 —i—

0.79(0.29, 1.29) <> Total (95% CI) -0.56 (-1.41, 0.29) . ‘ q- . |
‘ ’ ? ’ -4 -2 0 2 4
4 -2 0 2 4
Favors placebo Favors treatment Favors placebe Favors fresiment
Annual exacerbations Quality of life (SGRQ)

- Study or Mean difference Mean difference Study or Mean difference Mean difference
subgroup IV, fixed, 95%Cl  Year IV, fixed, 95% ClI subgroup IV, fixed, 95% Cl  Year IV, fixed, 95% ClI
Dirksenetal  0.36(0.44,1.16) 2009 . Dirksenetal ~ -0.89(-5.58,3.80) 2009 *

Chapmanetal 028(0.02,054) 2015 5 - Chapmanetal -0.80(-4.14,2.54) 2015 ——
0.29 (0.04, 0.54) <> ~0.83 (-3.55, 1.89) -
- =1 0 1 ¢ v Fworst-riatmonl : Fworsslmbo !
Favors treatment Favors placebo P
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Meta-analysis (2)
Updated Chapman 2009 meta-analysis: change in FEV1 stratified
by FEV1% predicted category

* Inresponse to clarification the company provided an update to the meta-analysis
published by Chapman et al (2009), to include 3 additional studies (including RAPID)
* The results of this meta-analysis are used in the economic model

« Results from one of the newly included studies (Tonelli et al 2009) counterintuitively
showed that patients having A1PIl with FEV1% predicted >65% declined faster than
those who did not

— Other studies did not find a statistically significant decline in people having A1PI
with FEV1% predicted >65%

FEV1% predicted Mean difference in change

in FEV1, A1PIl vs no
treatment (ml/year, 95% Cl)

FEV1% predicted <30% 1.25(-7.19 to 9.74)
FEV1% predicted 30-65%  18.90 (6.06 to 31.74)
FEV1% predicted >65% -19.30 (-66.4 to 27.85)




Meta-analysis (3)
ERG comment

Edgar et al 2017 meta-analysis

* Inclusion criteria in the included studies were comparable on disease characteristics
— Baseline characteristics of the populations are comparable

* Dirksen 1999 and Dirksen 2009 assesses Prolastin, not Respreeza
— There is evidence to suggest that these A1PIs can be considered equivalent

* Dirksen 1999 used a different dose (250mg/kg every 4 weeks) to the other studies
(60mg/kg weekly)

— Tailing off effect of A1PIl serum levels may be observed at the end of the treatment cycle
Updated Chapman 2009 meta-analysis:

« With the exception of the FEV1% predicted >65% group, the inclusion of additional studies
produced similar results to the original analysis (the direction of effect favours Respreeza)

* Given ERG’s concerns about how registry data were included and the risk of bias in some
studies, ERG advises that the results are interpreted with caution

I 38



Adverse events

Infections
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Any TEAE

Moderate
Severe

Any serious TEAE
Death due to TEAE

and infestations

Nasopharyngitis
Respiratory disorders

nic obstructive pulmonary disease (COPD)

Gastrointestinal disorders

General and administration site disorders
Nervous system

Musculoskeletal and connective tissue disorders

83%
32%

68%
32%

49%
52%
49%
38%

87%
30%

56%
23%

54%
48%
49%
43%

RAPID study RAPID — OLE (all Respreeza)

Respreeza Placebo Early start
(N=93), n (%) |(N=87), n (%) (N=76), n (%)
92 (99%) 86 (99% 76 (100%)
15 (19.7%)
38 (50%)
23 (30.3%)
28 (36.8%)
1(1.3%)

(N=64), n (%)

Delayed start

62 (96.9%)
10 (15.6%)

33 (51.6%)
19 (29.7%)
23 (35.9%)
o)
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Cost-effectiveness evidence
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Economic model
Company model structure: State transition model

Lung density decline
measured by CT scan

No decline

Slow decline

Rapid decline

Model features

Discounting
Perspective
Cycle length

Time horizon

<0 g/L/year
0-2 g/L/year
>2 g/L/year

3.5%
NHS
One year

Lifetime

FEM1250%
predicied, no lung
dansity decline

I0%<FEVI<50%
mradicied no :l_lrlg
canaty dachne

FEV1+30%
predicied, no lung
density declne

Death (fram al

health states )

FEV1250%
prediched, slow
hang density
dachne

FEMV1=50%
prédacied, rapid
funeg density
decling

D% <FEV1<50%

prodacied, show
hing densidy
dacling

J0%<FEV1<BIR%

prasdcted, rapid
I dersity
decling

FEW1=30%
pradhobad, ahow
hiry density
decling

Liing tramsplant
[Year 1)

FEV1<30%
predicted, rapsd
lieng densay
decling

LL"Ig Eransplant
"'ear 2+)
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Economic model: population and start/stop
criteria

Starting treatment

« All people in the model start in the FEV1% >50% (ND, SD and RD) and the FEV1% 30-50%
(ND, SD and RD) states

— Only people with FEV1% 35-70% were included in RAPID
* |n the economic model treatment is started regardless of lung density decline

— ERG comment: The company included a criterion of rapid decline in lung function or lung
density in their proposed starting population, but don’t implement this in the model

Stopping treatment

* |n the economic model people stop treatment with Respreeza when they move to the
FEV1% <30% state; the company acknowledged that this was an implementation error

— ERG comment:
* This is not included in the marketing authorisation

* For some people with FEV1% <30% there will be no alternative treatment options,
therefore, there would be a case to remain on treatment

* There would be a case to continue Respreeza in people with FEV1% <30% waiting for
B 2 lung transplant 42



Economic model

ERG comment

Company model structure (combined FEV1% and lung density health states)

» Evidence suggests that FEV1% and lung density are correlated
— The correlation between these outcomes is not accounted for in the model
— The predictive relationship between FEV1% and lung density is uncertain

* Due to limitations with the trial evidence, it was necessary to use alternative evidence to
estimate transitions between FEV1% and lung density states separately

— Related outcomes, FEV1% and lung density, are artificially separated
* There is no clinically established threshold for defining CT lung density decline

— If the definition of rapid lung density decline used in the company's model were changed,
there could be a considerable impact on the cost effectiveness

— Company cited a study proposing an MCID of -2.89 g/L, indicating rapid density decline
* As aresult of this, clinical outcomes in the model are uncertain and cannot be validated
 The company could have based the model on FEV1% alone

— Costs, quality of life and mortality could all easily be linked to FEV1% states

* Densitometry is a superior measure to FEV in the assessment of emphysema but further
research is needed to develop a model incorporating it

« Artificially separating FEV1% and lung density introduces a paramount degree of uncertainty
43



Transition probabilities
Based on RAPID and UK registry data

Transition probabilities for FEV1% and lung density decline were separately derived
« FEV1% transitions were estimated using 2 different sources of data:
— BSC: UK registry data was used to model transitions

— Respreeza: Treatment effect estimates from the updated FEV1% meta-analysis were used
to calculate a relative risk, which was applied to the BSC transition probabilities

* Lung density decline transitions for Respreeza and BSC were estimated using data from
RAPID and RAPID-OLE, adjusted for differences in baseline covariates

— Linear regressions were fitted to different data points to obtain the proportion of patients
in each health state and track their transitions between lung density states*

— Patients with FEV1%<30% do not move between lung density decline states - lung
density decline is assumed to remain the same on transitioning to these states

— Baseline lung density decline in the FEV1% 30-50%, and FEV1%>50% categories was
modelled using data from the placebo arm of RAPID (transitions from year O to year 1)
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Transition probabilities

ERG comment
FEV1%

The external data source used to estimate change in FEV1% for those on BSC was only available
in abstract form so could not be fully assessed

— Change in FEV1% is unlikely to be linear; the study assesses change using linear regression

— Assuming the same probability of change in FEV1% regardless of FEV1% status is clinically
implausible

The company incorrectly selected treatment effectiveness estimates from the updated FEV1%
meta-analysis when modelling FEV1% decline in the Respreeza arm

— The treatment effect estimates from the meta-analysis correspond to the effect of slowing
FEV1% decline within FEV1% categories, not transitioning between FEV1% thresholds

Lung density decline

Imbalances in baseline lung density (46.6 g/L vs 49.8g/L) are significant in the context of the
economic analysis where a 2/g/L/y decline is considered a rapid decline

— Baseline lung density has been linked to mortality and FEV1%; could impact the ICER
— Adjustments for imbalances in baseline characteristics excluded baseline lung density

Baseline lung density decline was not captured in RAPID, it was estimated from post-baseline
transitions in the placebo group

Lung density decline in the FEV1% <30% and FEV1% 30-50% groups could have been modelled
separately using data from people who progressed to FEV1% <30%

Data used from RAPID-OLE includes people who crossed over to Respreeza, without adjustment

There is uncertainty in estimation of Respreeza treatment effectiveness
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Mortality

Mortality data taken from the RAPID study and RAPID-OLE were used to inform the
first two and four annual cycles, respectively

UK registry data, stratified by rate Modelled survival

of FEV1% and lung density 100.00%
decline*, was used to model 90.00%
mortality for the remainder of the 80.00%
modelled time horizon 70.00%

— An assumption of equivalence in  60.00%
the mortality rates for FEV1% 50.00%

<30% and FEV1% 30-50% 40.00%
groups was made based on the

) . 30.00%
available evidence
N . . 20.00%
In addItIOI’.l to the survival gain 10.00%
observed in RAPID, slower FEV1% 0.00%
and lung density decline for those P
0] 10 20 30 40 50

treated with Respreeza leads to Time (years)
indirect survival gains ——Respreeza survival ——BSC survival
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Mortality

ERG comment

Using RAPID data to model mortality is inappropriate because:

— There are very few mortality events (5)

— Concerns around baseline imbalances between the trial arms

— People in RAPID-OLE cross-over to Respreeza without adjustment

« The data shows that lung density decline is not statistically significantly associated with mortality,
when data are analysed by FEV1% category

*  When switching from RAPID to registry data, the company inappropriately allocates people on
Respreeza and people on BSC to different points on the survival curves

— |t takes people on Respreeza 2 or 3 years to ‘catch-up’ to the BSC mortality rate
— Overestimates survival in the Respreeza arm and underestimates in the BSC arm
 The company's approach assumes that survival in RAPID and the registry is the same
— Therefore no data adjustments when switching from RAPID survival curves to registry curves
— However, survival data are not comparable (lower in RAPID)

 The company uses FEV1% 30-50% survival data from the registry to model survival for FEV1%
30-50% and FEV1% <30%, when separate survival data are available for both of these groups

Modelled overall survival is uncertain

« Because predicted mortality is linked to lung density decline, but the relationship between lung

density decline by FEV1% group and mortality is not well established, OS modelling is uncertain 47

* Only using registry data to model survival would reduce uncertainty in the modelling of survival



Lung transplant

Eligibility of transplant
« All people with FEV1% <30% are eligible for a transplant, regardless of lung density decline

 There is an equal probability of receiving a lung transplant, regardless of how long people
have been in the FEV1% <30% state; with an annual probability of 43.8%

Mortality

* Post-lung transplant survival estimates were taken from the NHS blood and transplant
report (2017)

— 1 year survival (82%) was used to estimate the probability of mortality after transplant in
year 1 (16.47%)

— 5 year survival (59%) was used to estimate survival in subsequent years (7.9%)

Post-lung transplant utility values
« Separate utility values are applied for the first year post transplant and subsequent years

A weighted average of single and double lung transplants utility values from Anyanwu et al.
2001 was used:

— First year post-lung transplant utility value: based on an average of the utility values from
0-6 months and 6 to 18 months

— Subsequent year post-lung transplant utility value: based on an average of the utility

values from 19 to 36 months and >36 months 48



Lung transplant

ERG comment

Eligibility of transplant

 The proportion of people eligible for lung transplantation within the FEV1% <30% state
could have been further explored with clinical input

— Everyone with FEV1% <30% is assumed to be eligible for LT
— An age cap of for transplant of 65 years is explored
Mortality
* Post-lung transplant survival curves should have been included in the model
« The company unnecessarily manipulated the data to get the 16.47%, this should be 18%
« Expert advice suggested that mortality reporting is generally poor

— Given that post lung transplant mortality is a key driver in the model, differences in these
estimates have a substantial impact on the ICER

— 1-year survival estimate used by the company (82%) is higher than that estimated from a
UK cardiothoracic transplant audit (around 70%)

— 5-year survival estimate used by the company (59%) is higher than the estimate of 50%
obtained from clinical experts and the UK cardiothoracic transplant audit

Quality of life post-transplant

« Post-lung transplant utility values (0.76 year 1 and 0.77 year 2 +) are higher than in the
FEV1% 30-50% and FEV1% <30% state; higher post-LT utilities favour BSC 49



Health-related Quality of Life (HRQol)

Data
* No generic measures of HRQolL data were collected in the trials
« Mapping SGRQ (collected in RAPID) to EQ-5D was not appropriate
« Data from Ejiofor and Stockley (2015) were used to estimate utility values
Health state utility values are based on FEV1% categories
« HRQolL is assumed to be driven by FEV1%, not lung density decline
— According to another study FEV1% explains less than 50% of the variation in

health status. Therefore, excluding lung density decline from HRQoL estimates is
likely to provide a conservative estimate of the benefit of Respreeza

* Health state specific EQ-5D utility values, stratified by FEV1% predicted, were
obtained from the UK registry

— FEV1% categories in the study did not match the modelled health states so a
weighted average was taken to derive the utility for the FEV1% 30-50% group
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Utility values

Economic model health state Company scenario: carer disutility

utility values Health state |Utility adjustment

Health state Health state
utility value

o,
FEV1% 5% reduction in carer health
>50% related quality of life

FEV1% 250% 0.79 Post-lung applied to patients (i.e. a
FEV1% 30- 0.63 transplant QA.LY loss of -0.0425 per
50%* . states patient per year)
FEV1% <30% 0.51 = 3VAKA 10% reduction in carer

health related quality of life
applied to patients (i.e. a

LT: year1 0.76 FEV1% QALY loss of -0.085 per
LT: year 2+ 0.77

Post-lung transplant utility values | 30-50%*

patient per year)

Carer disutility was applied in the death health
state, therefore it was continued after death,
. until the end of the modelled time horizon

_____________________________________________________________________________________



CONFIDENTIAL

Utility values
ERG comment

Generalisability of the source population

« Compared to RAPID, people in Ejiofor and Stockley (2015) were older and with
increased limitation (higher SGRT), therefore, they may have worse quality of life

— Modelled utility values could be an underestimate in the RAPID population
Omission of lung density decline

« The company’s decision to model health state utility values only on FEV1% is
inconsistent with its overall rationale to incorporate lung density in the model

« An attempt could have been made to identify and incorporate lung density decline
into the estimation of utility values

Application of age-related utility decrements

« The company’s approach to account for age-adjusted utilities was done without

justification, and potentially incorrect
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Acquisition and administration costs

Treatment cost item

[ AT T A <220 per 1000meg vial
L ) Ome/kg once-weekly
Patientweight K

1000mg

Number of vials required per dose 4.55 (rounded up to 5)
Cost per administration £1100

Annual treatment cost per patient assuming weekly infusion
(excludes cost of administering the infusion)

£57,200

Cost per treatment administration per patient

Annual cost per patient assuming 52 administrations per year

Annual cost per patient assuming 52 administrations per year [ayAsyAe)
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Other costs

Disease management costs
o
« The cost of managing people with COPD was used as FEV1% state

a proxy for AATD disease management

o, o,
» Up to date resource costs were applied to resource FEV1%=<30% £4,134

use counts from an analysis of ~58.5k UK patients

« To better reflect the average rate of exacerbations FEV1% 30-50% £3,674

from RAPID (between 1.4 and 1.7) disease
management costs were weighted according to FEV1%250% £3,361
exacerbations (1, or 2 or more) in the external data

source
Lung transplant costs Lung transplant cost item

* Lung transplant costs are a sourced from an Proportion of double lung .
evaluation of UK patients (1999) 75%

— Costs are inflated to 2017

A weighted average of single and double lung
transplant costs is applied in the model Subsequent year

transplants

First year transplant costs BEEWAXY2:]

£9,260
transplant costs
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Costs

ERG comment

The company excluded BSC costs in the model stating that they would cancel out

— Different rates of lung transplant and survival across arms means that BSC costs are
unlikely to be equivalent

— As people treated with Respreeza live longer, the costs associated with Respreeza is
underestimated in the model; the impact of adding BSC costs is minimal

If CT scanning will be used, prescribing and monitoring costs should be included

— The company suggest CT scanning won'’t be needed in practice - appears inconsistent
with need for lung density-based economic model

— Clinical experts differed: 1 considered CT scanning unnecessary, other would need CT
scanning to monitor treatment response

— A study suggested that CT scanning would be more reliable than spirometry for
identifying progression requiring A1PI treatment; less at risk individuals are missed

Receiving Respreeza at home could be difficult; scenario analysis 100% treated in clinic
All people assessed for lung transplant eligibility should incur costs

Treatment cost should have been modelled using the full weight distribution in RAPID
The company’s approach to costing exacerbations has a number of issues

— The number of exacerbations does not match RAPID

— Higher number of exacerbations in the Respreeza arm of RAPID are not costed
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Company base case results

Deterministic base-case ICER

Total costs | Total Inc costs |Inc ICER
Deterministic QALYs QALYs

£62,825  5.454
£422,681 6.977 £359.855 1.522 £236,409




Probabilistic analysis

Probabilistic results varying: « Utilities
* Disease management costs * Mortality rates
* Lung transplant costs  FEV1% transitions

« Administration costs and patient ¢« Lung density decline transitions
weight

Probabilistic ICER = £181,879

ERG comment:
* |tis unclear why the PSA ICER is lower than the deterministic figure

* Given the uncertainty in the relationship between FEV1% and lung
density decline outcomes, not correlating these parameters in PSA
makes the PSA unreliable

— Estimates of the correlation could have been taken from the
literature or endpoints of RAPID could have been analysed
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Company scenario analysis

CER 6

BB Company base case £236,409
Discount rate: 1.5% applied to benefits and 3.5% applied to costs £189,946
Mortality data: UK registry survival curves only £280,942
Care giver disutility:

5% QoL reduction in FEV1% >50% health state and post-LT states £223,775

10% QoL reduction in all other health states

Adjust utilities by age £225,638
using general population utility decline over time

Administration:

0% treatment administered at clinic £234,880

100% treatment administered at clinic £240,996
Lung density costs and utility:

No decline: 20% increased utilities and 20% decreased cost,and ~ £207,109
Rapid decline: 20% decreased utility and 20% increased cost

58



Company sensitivity analysis
Deterministic

Vary parameters according to their confidence intervals or by 20%

Cost per QALY
100,000 250,000 400,000 550,000

FEV1<50% rapid decline survival curve
Discount rate outcomes first 30 years
Respreeza mortality year 1

Placebo mortality year 1

. . H Lower

FEV1<50% slow decline survival curve bound
Placebo mortality year 2 m Upper

bound

Respreeza mortality year 3
Patient weight

Lung transplant utility: year 2+ (reference...

| Respreeza mortality year 2 5o



ERG exploratory analysis

Scenario | Scenario info Inc costs ICER (£)
QALYs

Company base-case £359,855 1.52 £236,409
Corrected base-case £359,741 151 £237,822
Replace the probability of death after transplant (18%, not
16.47%) (slide 48)

1 Using dlfferen’f results frorr.l.tl.ne upfjated meta-analysis to £383821 121 £317.053
calculate transition probabilities (slide 45)

2 Us:mg the UK registry survival data to model mortality £321815 034 £940871
(slide 47)
Removing stopping rule for treatment with Respreeza

3 £419,545 151 £277,359

- Receive Respreeza until LT or death (slide 42) ’ ’

Applying an age cap for lung transplant (65 years) (slide 49) £359,308 1.50 £240,298

M . o o %
Eﬁjzlcj;g)g the population eligible for lung transplant by 30% £360236 157 £230.196

- g;;r;g:;;cernatlve survival estimates for lung transplant £358766 143 £250,584

100% of drug administrations at a clinic (slide 55) £366,723 151 £242438
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ERG exploratory analysis

Impact of ERG changes on corrected company base-case

 Analyses added 1 by 1
« Bottom row shows the cumulative impact of all ERG changes

ICER (£)
_ Company base-case £236,409
_ Corrected base-case £237,822

1 + different results from the meta-analysis £317,053

1+2 ... + UK registry survival data Dominated

EvE X .+ removing Respreeza stopping rule Dominated

By XYM | + age cap for lung transplant (65 years) Dominated
1+2+3+4+ .. : . . :

... + 30% reduction in population eligible for lung transplant Dominated

1+25++36+4+ ... T alternative survival estimates for lung transplant £8,399,246

B i + 100% of drug administrations at a clinic £8,573,535

5+6+7 .ee
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ERG exploratory analysis
Cost-effectiveness plane (cumulative ERG scenarios)

500 .

ERG scenarios
(cumulative)

“ 400 _o |

8 A'.» R e [ ® Corrected base case

o D T SR L L

g 300 .

(&)

: ® 1+2+3

£ 200 i

g ® 1+2+3+4+5

(&

£ 100 1+2+3+4+5+6

® 1+2+3+4+5+6+7
0 —£100,000 per QALY
-0.2 0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6
Incremental QALYs
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ERG exploratory analysis
Exploring treatment benefit - lung transplant

ERG analyses highlight the importance of lung transplant to the predicted benefits

* Lung transplant improves QoL and survival

 Therefore a treatment more likely to lead to transplant has greater clinical benefit
* In the model, everyone with FEV1% <30% is assumed to be eligible for LT

— Scenarios 1 and 2: more Respreeza patients stay in FEV1% 30-50% state — fewer
transplants — reduce cost effectiveness of Respreeza
— Scenario 5: % of people eligible for transplant significantly affects results

— Scenario 6: reduced survival benefit of lung transplant = staying in FEV1% 30-50%
becomes relatively more favourable — improves cost effectiveness of Respreeza

This is counterintuitive given the proposal that avoiding transplants is a main treatment
benefit
« Effectis driven by the data used to model QoL and survival pre vs post transplant

Key questions
* |s the modelling of lung transplant plausible?

« Are the relative benefits (survival and QoL) in FEV1% 30-50% and post-transplant
clinically plausible?
 What is the appropriate clinical threshold to be eligible for lung transplant?
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QALY weighting

 For ICERs above £100,000 per QALY, recommendations must take into account
the magnitude of the QALY gain and the additional QALY weight that would be
needed to fall below £100,000 per QALY

 To apply the QALY weight, there must be compelling evidence that the treatment
offers significant QALY gains

Lifetime inc QALYs gained

Less than or equal to 10 1
11-29 Between 1 and 3 (using equal inc)
Greater than or equal to 30 3
QALY gain
Scenario i
Undiscounted I;)lscounted
(discount rate)
Company base case 2.27 1.52 (3.5%)
Company scenario (6) with highest QALY gains: o
Amending costs and utilities in lung density states (slide 58) 2.51 1.73 (3.5%)
ERG exploratory analysis including all changes -0.03 0.05 (3.5%)
ERG scenario (5) with the highest QALY gains: 533 1.57 (3.5%)

Reducing the population eligible for lung transplant by 30%



Budget impact

Number of
people receiving | Respreeza Incremental

Uptake of
Respreeza in the

e T Respreeza at the | plus BSC budget impact

start of year

50% 48 £3,177,409 £338,499 £2,838,911
70% 114 £7,459,423 £674,823 £6,784,601
90% 197 £13,024,506 £1,277,109 £11,747,397
90% 279 £18,490,128 £2,007/,652 £16,482,475
90% 357 £23,719,282 £2,778,316 £20,940,966

Cost to the NHS could be higher than that estimated by the company
-+ The model is based on incident patients, not the prevalent population

» Clinical experts suggested that the company predicted eligible population size (up to
600-700) could rise substantially should Respreeza be approved 65 |

_____________________________________________________________________________________________________________________________________________________________



Impact of the technology beyond direct health
benefits

Patient expert comments
* Due to the debilitating nature of AATD, many people are unable to live a normal life
« AATD can lead to an early retirement which has economic consequences

— Repreeza could reduce lung density decline and delay retirement
» Reducing lung density decline could allow people to participate in social events
Company comments
* There are direct and indirect costs for caregivers

* By delaying the decline in lung density and the need for lung transplantation,
Respreeza could reduce a variety of non-NHS government costs

« A German estimate of indirect costs and sick days in people with COPD ranged
from €11.5k-€1%9k pppy and 24.2-30.8 pppy respectively



Service design and delivery

If Respreeza is recommended changes to NHS service provision would be required

There is no national commissioning of specialist assessment services for AATD

National specialised centres would need to be established to increase capacity to
be able to see patients more regularly

— There are existing specialised centres through the NIHR network but funding and
recognition of the service would need to be approved

— Community network services would be needed to support clinics to assess
patient suitability and whether they could self administer treatment or need to
attend a national centre

Centres may not have the equipment needed

— CT scanning analysis equipment and intravenous delivery services would be
required.

A national guideline would be needed, the NIHR network could provide this
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Innovation and equality

Innovation
» Respreeza is the first disease-modifying therapy for AATD

Equality

 Respreeza is produced from human blood - may be a concern for
some people with particular religious beliefs

* During scoping, stakeholders noted that there is a disparity in access
to treatment across Europe and that AATD occurs nearly exclusively
in people with Caucasian family origins - not expected to be equality
issues that can be addressed in this evaluation



Factors affecting the guidance

* In forming the guidance, committee will take account of the following factors:

Nature of the condition Clinical effectiveness

Extent of disease morbidity and
patient clinical disability with
current care

Impact of disease on carers’ QoL
Extent and nature of current
treatment options

Magnitude of health benefits to patients and
carers

Heterogeneity of health benefits
Robustness of the evidence and the how the
guidance might strengthen it

Treatment continuation rules

Value for money Impact beyond direct health benefits

Cost effectiveness using
incremental cost per QALY
Patient access schemes and other
commercial agreements

The nature and extent of the
resources needed to enable the
new technology to be used

Non-health benefits

Costs (savings) or benefits incurred outside

of the NHS and personal and social services
Long-term benefits to the NHS of research

and innovation

The impact of the technology on the

delivery of the specialised service

Staffing and infrastructure requirements,
including training and planning for expertise 49



Key issues for consideration
Clinical effectiveness

What population would be considered for treatment with Respreeza?

— What is the likely population size?

— When would treatment be started and stopped?

— How would progressive lung disease be defined in clinical practice?

Are the outcome measures relevant for people with AATD in clinical practice?
— |s CT densitometry used in clinical practice?

— What represents a clinically meaningful difference in lung density?

— Are other outcomes (beyond FEV1% and lung density) of importance to people with
emphysema?

— What is the relationship between lung function (FEV1%, lung density) and other outcomes
(such as mortality and pulmonary exacerbations)?

Who would be considered eligible (and ineligible) to receive a lung transplant?

What is the committee’s view on the clinical effectiveness evidence?

— Are baseline characteristics suitably balanced across groups in the RAPID studies?

— Are the meta-analyses informative?

Does Respreeza provide clinical benefits for people with AATD?

— What is the committee’s view of the clinical and statistical significance of the results of RAPID?
— Does it provide benefits in lung density, lung function, other outcomes?
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Key issues for consideration
Cost-effecttveness

Does the model structure adequately capture the progression of AATD?

— s |tda||3propr|ate to incorporate FEV1% and lung density decline states into the economic
model?

— Is there a relationship between FEV1% and lung density?
— Are the cut-offs for lung density decline appropriate?
* Are the key assumptions appropriate?
— Population and starting/stopping of treatment
— Transitions between health states
— Mortality (combining RAPID data with registry data)
— Lung transplant
— Utility values
— Costs

* |s the probabilistic analysis suitable for decision-making?

 What factors affecting the guidance need to be taken into account?
— Equalities?
— Impact on the highly specialised service?

 What are the most plausible ICERs?
* Application of QALY weighting?
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Executive Summary

Respreeza® is human alpha1-proteinase inhibitor (A1P1), which is a natural component
of the blood that functions to protect the lung tissue from damage by protease
enzymes. It is obtained from human blood and works by augmenting the protein that
is lacking in patients with A1PI| deficiency.

Human A1PI is the primary anti-protease in the lower respiratory tract, where it inhibits
neutrophil elastase (NE). Normal healthy individuals produce sufficient A1PI to control
the NE and are thus able to prevent inappropriate protein breakdown of lung tissue by
NE. However, individuals deficient in endogenous A1PI are unable to maintain
appropriate anti-protease defence and experience more rapid protein breakdown of
the alveolar walls. This leads to the development of emphysema in patients with severe
A1PI deficiency.

Respreeza was granted marketing authorisation by the EMA on 20th August 2015.
Respreeza is indicated for maintenance treatment, to slow the progression of
emphysema in adults with documented severe A1PI deficiency (e.g. genotypes PiZZ,
PiZ(null), Pi(null,null), PiSZ). Patients are to be under optimal pharmacologic and non-
pharmacologic treatment and show continued evidence of progressive lung disease
(e.g. lower forced expiratory volume per second (FEV) predicted, impaired walking
capacity or increased number of exacerbations) as evaluated by a healthcare
professional experienced in the treatment of alpha1-proteinase inhibitor deficiency.

Respreeza is available as a 1,000 mg powder and solvent for solution for infusion. It is
administered in weekly infusions of 60 mg/kg that will take approximately 15 minutes
to infuse. At an average body weight of 75.9kg, this would equate to needing 4.55 vials
per week, totalling £57,200 per year when rounding up to the nearest vial. The SPC
indicates that initial infusions should be administered under the supervision of a
healthcare professional experienced in the treatment of A1PI deficiency, but
subsequent infusions can be administered by a caregiver or by the patient.

In light of the patient population in which Respreeza has been studied, it is proposed
that Respreeza is used in a subset of patients with severe A1PI deficiency (<11uM),
as illustrated in Figure 1. Flowchart illustrating proposed treatment initiation criteria for
Respreeza. Patients would only be started on treatment if they have an FEV, between
30% and 70% and rapid lung function/density decline and if they are committed to
lifelong treatment. Treatment would be ceased if a patient has a lung transplant.
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Figure 1. Flowchart illustrating proposed treatment initiation criteria for Respreeza

Patient diagnosed with severe A1PI (<11uM ) and either FEV,/FVC<0.7 or emphysema
demonstrated by CT scan via MDT consensus

l_l_l

FEV4>/0% FEV; 30-/0% I FEV, <30%
l Nn I Rapld |U||3 .UnCtiOI"I
Do not s eatmen Do not s eatment
with Respreeza @ (FEV;/DL) or lung with Respreeza

l density decline?
1Yes l

List for lung transplant
assessment if lung
density declining

Lung fi on test
I every 6 months

¢

List for lu..y wansplant
assessment if FEV;,
<30% and lung density
declining

Nature of the condition

A1PI deficiency is a rare, genetic disorder with low serum levels of the A1PI protein
and is the commonest hereditary cause for emphysema. A1PI is found in all body
tissues but appears to have primary physiological importance in the lungs, protecting
alveolar tissue from proteolytic damage. The deficiency of A1PI predisposes an
individual to several illnesses, such as liver and skin disease, and most commonly
manifests as emphysema, one of several respiratory diseases known collectively as
chronic obstructive pulmonary disease (COPD). In people with emphysema, the lung
tissue involved in exchange of gases (oxygen and carbon dioxide) is damaged. Severe
A1PI deficiency is a devastating disorder that profoundly impacts patients’ quality of
life, daily activities and their ability to work and function (Manca et al., 2013, Kaplan
and Ries, 2008). Patients have a considerably reduced life expectancy, with studies
estimating a life expectancy of 54 to 59 years (Lara and Miravitlles, 2015, National
Institute for Health Research, 2014).

Emphysema due to severe A1PI deficiency presents most commonly with shortness
of breath and causes progressive difficulty in breathing and a hacking cough (short,
dry, frequent cough) (Genetics Home Reference, 2018). Symptoms of shortness of
breath and wheezing typically appear at 20-40 years of age. Repeated exacerbations
lead to an accelerating decline of lung function, that is associated with reduced quality
of life and ability to work and function (Barros-Tizon et al., 2012). Patients experience
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severe, suffocating breathlessness in the last years of life, causing a very high burden
of disease (Tanash et al., 2010a, Seersholm et al., 1994, Lara and Miravitlles, 2015).

An online survey of A1PI deficiency patients (n=93) and carers (n=69) indicated that
A1PI deficiency is a major burden for patients, and for their families and carers (Alpha-
1 Alliance, 2013). Many patients felt distressed about losing their independence and
becoming a burden for their families, often at a young age, and at a time when they
are trying to bring up a family. They also felt anxious about their future and that of their
families. Several respondents also reported that the disease affected their social well-
being and mental health. Many respondents highlighted the inability to be active and
mobile as a result of shortness of breath. As the condition progressed, respondents
reported a significant impact on their ability to live a normal and fulfilled life. Many
struggled to perform normal everyday activities.

As it becomes difficult for patients to participate in social activities, the burden of care
falls on the family which will require further services to maintain a reasonable quality
of life for the patient. In order for the family to provide assistance they either have to
reduce their hours or stop working due to their caregiving responsibilities, which leads
to high indirect and intangible costs (Karl et al., 2017).

The clinical symptoms of A1PI deficiency overlap with asthma and other more common
respiratory disorders, and in the absence of specific screening for A1PI deficiency the
disorder is often misdiagnosed until the disease has progressed significantly. The
delay between onset of first symptoms of A1PI deficiency and receiving a correct
diagnosis can be between 6-7 years, contributing to more irreversible lung damage
(Rahaghi et al., 2012, McElvaney et al., 1997).

Current treatment consists largely of inhaled therapy with combinations of
bronchodilators and corticosteroids to treat the symptoms of COPD as a result of A1PI
deficiency. These have limited short-term benefits but do not treat the underlying cause
of the condition. In the later stages of the condition, patients usually require oxygen
therapy, which imposes further limits on daily activities. End-stage disease may be
treated by lung transplantation and/or lung volume reduction surgery, although finding
a suitable donor may not always be possible. Respreeza may act to prolong the time
to or obviate the need for lung transplant. Therefore, lung transplant and/or reduction
surgery should be considered as downstream options within the treatment pathway as
opposed to a standalone frontline comparator.

Impact of the new technology

Respreeza has been evaluated in the world’s largest randomised, placebo-controlled
trial in severe A1PI deficiency (RAPID study) including 180 patients with 2-year follow-
up and a subsequent 2-year extension phase. The primary endpoint of this Phase Il
study was a reduction in computed tomography (CT) measured lung density decline
as a validated measure of emphysema. There is consistent evidence demonstrating
that CT-measured lung density decline is the most sensitive and appropriate indicator
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of disease progression in A1PI| deficiency (Chapman et al., 2015, Dirksen et al., 1999,
Dowson et al., 2001a, Bakker et al., 2005, Dirksen et al., 2009, Stockley et al., 2010).

The RAPID trial results showed a statistically significant 34% reduction in the annual
rate of decline in CT-measured lung density at total lung capacity versus placebo (1.45
versus 2.19 gramsl/litre/year [g/L/y]; p=0.03). Furthermore, the RAPID extension study
showed a 36% reduction in the annual rate of lung density loss when patients were
switched from placebo to Respreeza (2.06 versus 1.31 g/L/y; p=0.021).

Thus, Respreeza reduces irreversible loss of lung tissue and therefore modifies the
course of the disease, which also provides the potential to prolong the time to or
obviate the need for lung transplant. In addition, Respreeza has a well-established
safety profile and tolerability similar to placebo. Regarding AEs observed in the RAPID
and open-label extension (OLE) trials, headache was the most common TEAE,
affecting 37 Respreeza patients and 33 placebo patients, respectively, but with a lower
number of events in the Respreeza arm (98 and 105, respectively). Additionally, there
were more (210) bronchitis, respiratory disorders, nausea and condition aggravated
events in the Respreeza group than the placebo group.

A Cox regression analysis of UK registry data has demonstrated that baseline density
(p=0.002) and rapid CT density decline (p=0.026) were significantly associated with
death, whilst patients whose lung density declined slowly showed a similar trend
compared to those not declining (p=0.065) (Green et al.,, 2014a). An accelerating
decline of lung function was also associated with repeated exacerbations in patients
as measured by vital capacity and DLco, in a1-AT deficiency (Barros-Tizon et al.,
2012). Exacerbations are a major cause of morbidity and mortality in general COPD
(Dirksen et al., 2009). As Respreeza was shown to reduce lung density decline in
RAPID, health economic modelling estimates that this will translate into a survival gain
of 3 years, equating to a 33% increase in survival compared to best supportive care
(BSC).

RAPID was not powered to detect significant between-group differences in other
endpoints. However, patients treated with Respreeza had improvements in the St
George’s Respiratory Questionnaire (SGRQ) symptoms score at 24 months compared
with baseline, whereas scores for placebo patients worsened (change from baseline
of -1.4 and 2.0, respectively; the difference did not reach statistical significance).

A meta-analysis of RAPID and the only other two placebo-controlled randomised
controlled trials in severe A1PI deficiency found comparable results to the RAPID
study. The two RCTs tested A1PI augmentation therapy, with initial results revealing
that analysis of CT scans showed a trend toward a favorable effect of protease inhibitor
treatment, suggesting some protection against loss of lung tissue. Additional results
showed that in patients with A1PI deficiency, CT is a more sensitive outcome measure
of emphysema modifying therapy than physiology and health status, and demonstrates
a trend of treatment benefit from A1PI augmentation therapy. In the meta-analysis of
RAPID, A1PI was associated with a significant reduced decline in lung density of 0.79
g/L/year compared with placebo. No significant differences were observed with

Specification for company submission of evidence 12 of 276



treatment in terms of forced expiratory volume in one second (FEV:), diffusing capacity
of the lungs for carbon monoxide (DLco) or quality of life (measured by the SGRQ)
(Edgar et al., 2017).

However, a meta-analysis of 1509 patients from 5 clinical trials found that A1PI was
associated with a 26% reduction per year in the rate of FEV decline in patients with
FEV1 30-65% predicted (Chapman et al., 2009). Four of these trials were non-
randomised, with three being a1-Antitrypsin Augmentation Therapy vs. no
augmentration; the fourth one established results before vs. after commencement of
the a1-Antitrypsin Augmentation Therapy dose given weekly. The fifth trial was a
randomised control trial comparing 250 mg/kg a1-AT every 4 weeks for = 3 years vs.
625 mg/kg albumin. According to the 26% reduction, it is expected that administration
of A1PI will have a significant effect of on FEV4, but this can only be observed over
long periods of time or in very large patient numbers. It is challenging to use FEV4 as
an outcome in clinical trials because it measures the obstruction of airways and not
parenchymal tissue loss which is the first to be affected by neutrophil elastase, and the
large sample sizes required to observe statistically meaningful improvement in treated
versus untreated patients are prohibitive in this rare disorder (Stockley et al., 2010).
Similarly, it is challenging to detect reduction in mortality in controlled clinical trials due
to low patient numbers reaching terminal respiratory failure or death (Chapman et al.,
2009).

Subgroup analysis of patients in the pivotal study using primary and key secondary
outcomes has not suggested that there is a group of patients in which the treatment
provides greater clinical benefits.

Value for money

A de novo economic model was developed to evaluate the cost-utility of Respreeza (in
conjunction with BSC) to BSC alone in the treatment of patients with empysema due
to A1P1 deficiency. The analysis was undertaken using a National Health Service
(NHS) and personal social services (PSS) perspective using a lifetime time horizon.
Outcomes were reported in terms of costs, life years and quality adjusted life years
(QALYs). Outcomes were discounted using annual rates of 3.5% in line with the NICE
reference case. A scenario explores the use of a 1.5% discount rate for QALYs and a
3.5% discount rate for costs, in line with the recent recommendations in the HM
Treasury Green Book.

The model adopted a Semi-Markov structure consisting of eight health states that
considered six states of lung density decline stratified by FEV1% predicted status, lung
transplantation and death. The model was primarily informed by the RAPID study,
observations from a UK registry of patients with A1P1 deficiency and supplemented by
secondary sources where necessary.

Patients with A1P1 deficiency treated with Respreeza plus BSC and BSC alone were
expected to have life expectancies of 10 years and 7 years, respectively, from the
baseline age of 51 years. On a per patient basis, the amount of QALYs accrued over
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these expected lifetimes are 5.98 and 4.67 QALYs respectively (Section 12.5).
Treatment with Respreeza plus BSC therefore offers patients an additional 1.31 years
of perfect heath compared to treatment with BSC alone.

Treatment with Respreeza plus BSC and BSC alone resulted in predicted additional
costs of £486,950 and £39,001 respectively being incurred by the UK NHS over a
patient’s lifetime. Hence, treatment with Respreeza corresponds to an incremental per-
patient cost of £447,949. The Incremental Cost-Effectiveness Ratio (ICER) is therefore
£342,872 per QALY gained. The ICER is reduced to £283,875 per QALY gained if
outcomes are discounted to a rate of 1.5%.

One-way and multi-way sensitivity analyses show that the most important parameters
affecting the model outcomes is the discount rate applied to health benefits. The ICER
is reduced to below £300,000 per QALY gained if either the mortality rate associated
with Respreeza was reduced or if BSC increased in the first cycles of the model, and
also if average dose and therefore cost of Respreeza was reduced (Sections 12.5.11
to 12.5.14). In the absence of data, caregiver disutility was explored using assumed
utility decrements associated with disease progression, however, this had a minimal
impact on the overall conclusion.

There are an estimated 549 patients with severe A1P1 deficiency in England whom
could benefit from treatment with Respreeza, with 95 incident patients per year. As
Respreeza is given in addition to BSC, it was assumed that BSC would not be
displaced on the introduction of Respreeza. If uptake of Respreeza was 50% in year
one for those starting treatment, the total budget impact at year one would be
£2,779,196. If uptake rose to 70% at year two and 90% for years thereafter, the total
budget impact would rise to £20,270,814 at year five. This is calculated based on 48
patients treated in year one, rising to 353 patients in year five. The budget impact
remains under £20,000,000 in the first three years in the base case budget impact
analysis.

Impact of the technology beyond direct health benefits

A substantial portion of the costs (savings) and benefits that will result from treatment
with Respreeza are incurred outside of the NHS and personal social services. Due to
the severity and chronic nature of emphysema caused by A1PI deficiency, the disease
can have a highly significant economic impact on patients, their families, the healthcare
service and wider society. As the patients diagnosed are in their third or fourth decade
(Greene et al., 2008), an age during which full economic activity is high, they are at
risk of not being able to perform at work with the immediate burden falling primarily on
their family.

In an online survey of 152 respondents by the Alpha-1-Alliance (Alpha-1 Alliance,
2013), results showed that many respondents were unable to be active and mobile as
a result of shortness of breath, and as the condition progresses, there is a significant
impact on their ability to live a normal and fulfilled life with difficulties in performing
normal everyday activities as they gradually lose independence and cannot maintain
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their work (Alpha-1 Alliance, 2013). This inability to maintain employed work has a
drastic impact on economic costs and so does the fact that family members will have
to either reduced their hours or had stop working because of their caregiving
responsibilities.

Patients with A1PI deficiency tend to retire early and have to adjust to physically less
demanding jobs. Reducing patients’ lung density decline will keep them in a better
state of health to enable them to retain full time employment. Patients are typically
diagnosed with A1PI deficiency in their thirties and forties, which is generally the peak
of a person’s career and therefore the age associated with highest pay. An improved
health state can be translated to fewer exacerbations and healthcare appointments,
reducing the burden on health services, patients and carers.

The SPC indicates that initial infusions should be administered under the supervision
of a healthcare professional experienced in the treatment of A1PI deficiency, but
subsequent infusions can be administered by a caregiver or by the patient. The value
for money analysis assumed that 25% of administration will continue within the
specialist setting. The resource implications of alternative approaches for delivery,
including homecare administration are presented to inform future discussions with
NHS England regarding any commercial agreement. Respreeza will be initiated within
the current context of care, by specialists experienced in the management of A1PI
deficiency at existing facilities.

Respreeza has shown a statistically significant reduction in the annual rate of decline
in CT-measured lung density at total lung capacity versus placebo (34% reduction;
p=0.03), which continued in the 2-year extension study. Treatment with Respreeza
plus BSC therefore offers patients an additional 1.31 years of perfect health (QALYSs)
compared to treatment with BSC alone. Respreeza addresses an important unmet
public health need, providing the only proven disease-modifying agent that reduces
the progression of emphysema due to A1PI deficiency, which is associated with
significant morbidity and mortality.
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Section A — Decision problem

1 Statement of the decision problem

The decision problem is specified in the final scope issued by NICE. The decision problem states the key parameters that should
be addressed by the information in the evidence submission. All statements should be evidence based and directly relevant to the

decision problem.

Table 1. Statement of the decision problem

Final scope issued by NICE Variation from scope in the submission Rationale for variation
from scope
Population Adults with severe alpha 1-proteinase As per scope.Adults with severe alpha1-proteinase N/A - equivalent
inhibitor deficiency who have progressive inhibitor deficiency (A1PI deficiency, also known as alpha-
lung disease. 1 antitrypsin deficiency, AATD) who have progressive lung
disease.

In clinical practice, the population is defined as: patients
with a serum A1PI level < 11 ymol/L. This is typically
patients with genotypes PiZZ, PiZ(null) and Pi(null,null).
Some patients with genotype PiSZ have severe disease
and more than 150 rare variants have been described.

Evidence of progressive lung disease can be a lower
forced expiratory volume per second (FEV1) % predicted
or DLco % predicted, impaired walking capacity or
increased number of exacerbations as evaluated by a
healthcare professional experienced in the treatment of
A1PI inhibitor deficiency.
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Intervention Human alpha 1-proteinase inhibitor in A1PI (Respreeza) in addition to best supportive care N/A - equivalent
addition to established clinical (BSC).
management.

Comparator(s) Established clinical management without Established clinical management without A1PI as listed in | Agreed with NICE and
alpha 1-proteinase inhibitor, which may the scope is clinically equivalent to best supportive care ERG on decision
include but is not restricted to: (BSC) and so should not be listed as standalone problem meeting call.
¢ short-acting bronchodilators comparators. Most patients with A1PI deficiency will
e long-acting beta2 agonists (LABA) receive a combination of corticosteroids, oxygen therapy
e long-acting muscarinic antagonists and/or bronchodilators to treat the symptoms, which have

(LAMA) short-term benefits but do not address the underlying
e inhaled corticosteroids problem of the deficient protein. The placebo arm of the
o oral therapy with slow-release pivotal study is representative of patients receiving BSC.
theophylline or a End-stage disease may be treated by lung transplantation
e mucolytic and/or lung volume reduction surgery. Respreeza may act
e pulmonary rehabilitation to prolong the time to or obviate the need for lung
e oxygen therapy transplant. Therefore, lung transplant and/or reduction
e lung transplantation surgery should be considered as downstream options
e lung volume reduction within the treatment pathway as opposed to a standalone
frontline comparator.
Outcomes The outcome measures to be considered As per scope. N/A

include:

exacerbations, including hospitalisation
change in lung density

lung function

symptom control (e.g. shortness of
breath)

exercise capacity

mortality

adverse effects of treatment

and carers)

incidence, duration and severity of acute

health-related quality of life (for patients

However, it is not feasible to conduct a clinical trial
powered to observe statistically meaningful changes in
either mortality or health related quality of life in such a
rare condition. Such a study would require a larger
number of patients than could feasibly be recruited and
would have to be conducted over many years to detect
significant treatment effects. Therefore, outcomes such as
mortality and health-related quality of life will not be based
on trial outcomes but derived indirectly using published
data.

Subgroups to be
considered

If evidence allows, consideration may be
given to subgroups based on the

None.

Subgroup analysis of
patients in the pivotal
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characteristics and progression of the
disease (including for example, speed of
decline, distribution of disease, and
frequency of exacerbations)

study using primary and
key secondary outcomes
has not suggested that
there is a group of
patients in which the
treatment provides
greater clinical benefits.

Nature of the
condition

disease morbidity and patient clinical
disability with current standard of care
impact of the disease on carer’s quality
of life

extent and nature of current treatment
options

As per scope.

N/A

Impact of the new
technology

Listed as ‘Clinical Effectiveness’ in the final
scope

overall magnitude of health benefits to
patients and, when relevant, carers
heterogeneity of health benefits within
the population

robustness of the current evidence and
the contribution the guidance might
make to strengthen it

treatment continuation rules (if relevant)

As per scope.

N/A

Cost to the NHS
and PSS, and
Value for Money

Cost effectiveness using incremental
cost per quality-adjusted life year
Patient access schemes and other
commercial agreements

The nature and extent of the resources
needed to enable the new technology to
be used

As per scope.

N/A

Impact of the
technology
beyond direct
health benefits,
and on the

Whether there are significant benefits
other than health

Whether a substantial proportion of the
costs (savings) or benefits are incurred

As per scope.

By delaying the loss of lung density and function,
Respreeza is anticipated to prolong patient independence

N/A
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delivery of the outside of the NHS and personal and as well as prolonging the time to or obviating the need for

specialised social services lung transplant.
service * The potential for long-term benefits to Respreeza will be initiated within the current context of
the NHS of research and innovation care, by specialists experienced in the management of
e The impact of the technology on the A1PI deficiency at existing facilities. Home administration
overall delivery of the specialised is likely.
service

Although Respreeza is expected to reduce caregiver
burden, there was limited evidence available to quantify
the impact of this and also the costs to patients or costs to

o Staffing and infrastructure requirements,
including training and planning for

expertise society outside of healthcare/PSS.
Special Listed as ‘Other considerations’ in the final | A positive review of Respreeza will enable equity of N/A
considerations, scope access to licensed treatment for a minority group with a
including issues e Guidance will only be issued in rare genetic disease.
related to equality accordance with the marketing

authorisation.

¢ Guidance will take into account any
Managed Access Arrangements

6MWT=6 minute walk test; ECG=electrocardiography; echo=echocardiography; FEV.=forced expiratory volume in 1 second; FVC=forced vital capacity; MEP=maximum expiratory pressure;
MIP=maximum inspiratory pressure; MVICT=maximum isometric voluntary contraction testing; NHS=national Health Service; PSS=Personal Social Services.
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2 Description of technology under assessment

2.1 Give the brand name, approved name and when appropriate,

therapeutic class.

Brand name: Respreeza®
Approved name: Human alpha1-proteinase inhibitor

Therapeutic Class: B0O2AB02 (WHO ATC Code)

2.2 What is the principal mechanism of action of the technology?

The active substance in Respreeza, human A1PI, is a natural component of the blood
that functions to protect the lung tissue from damage by protease enzymes. It is
obtained from human blood and works by augmenting the protein that is lacking in
patients with severe A1PI deficiency (see section 6.1), similar to enzyme replacement
therapies in other conditions.

Human A1PIl is understood to be the primary anti-protease in the lower respiratory
tract, where it inhibits neutrophil elastase (NE). Normal healthy individuals produce
sufficient A1PI to control the NE produced by activated neutrophils and are thus able
to prevent inappropriate proteolysis (destruction) of parenchymal lung tissue by NE.
However, individuals deficient in endogenous A1PI are unable to maintain appropriate
anti-protease defence and experience more rapid proteolysis of the alveolar walls
starting prior to the development of clinically evident chronic obstructive lung disease
in the third or fourth decade (Greene et al., 2008).
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2.3 Please complete the table below.

Table 2. Dosing Information of technology being evaluated

1,000 mg powder and solvent for solution
for infusion

In homecare or near home setting with self-
administration possible

60 mg/kg body weight administered once
weekly

Once weekly

Pharmaceutical formulation

Method of administration

Doses

Dosing frequency

Average length of a course of treatment Not applicable (long-term chronic therapy)

Anticipated average interval between Not applicable (long-term chronic therapy)

courses of treatments

Anticipated number of repeat courses of Not applicable (long-term chronic therapy)

treatments

No dose adjustments are recommended in

Dose adjustments the Summary of Product Characteristics.

Source: (Medicines.org.uk, 2018a)

3 Regulatory information

3.1 Does the technology have a UK marketing authorisation for the
indication detailed in the submission? If so, give the date on which
authorisation was received. If not, state the currently regulatory
status, with relevant dates (for example, date of application and/or

expected approval dates).

Respreeza was granted marketing authorisation by the EMA on 20th August 2015
(marketing authorisation number: EU/1/15/1006/001). Respreeza is indicated for
maintenance treatment, to slow the progression of emphysema in adults with
documented severe alphai-proteinase inhibitor deficiency (e.g. genotypes PiZZ,
PiZ(null), Pi(null,null), PiSZ). Patients are to be under optimal pharmacologic and non-
pharmacologic treatment and show evidence of progressive lung disease (e.g. lower
forced expiratory volume per second (FEV1) predicted, impaired walking capacity or
increased number of exacerbations) as evaluated by a healthcare professional
experienced in the treatment of alphail-proteinase inhibitor deficiency
(Medicines.org.uk, 2018a).
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3.2 If the technology has not been launched, please supply the
anticipated date of availability in the UK.

Respreeza is available based on a maximum NHS list price, which was agreed with
the Department of Health and Social Care in 2016 (NHS Business Authority, 2018).

3.3 Does the technology have regulatory approval outside the UK? If

S0, please provide details.

Respreeza was granted marketing authorisation by the EMA on 20th August 2015.
Respreeza is licensed in the United States with marketing authorisation granted in July
2003 under the brand name Zemaira, and therefore has been used in the US for 15
years (CenterWatch, 2018). Additionally Respreeza has been approved in multiple
countries globally such as Switzerland, Canada, Brazil, Mexico and Australia. CSL
Behring is working with US registries to acquire data on long term use of augmentation
therapy, which will be made available to NICE. See section 5.1 regarding availability
of other (unlicensed in the UK) forms of A1PI in Europe.

3.4 If the technology has been launched in the UK provide information
on the use in England.

Respreeza has been used in England off label for patients with panniculitis, a skin

condition associated with A1PI deficiency. NICE appraisal and commissioning by NHS

England has been delayed since Sept 2015 to allow for PSSAG to designate A1PI
deficiency as a highly specialised service. See section 8.6 for more detail.

4 Ongoing studies

4.1 Provide details of all completed and ongoing studies on the
technology from which additional evidence relevant to the

decision problem is likely to be available in the next 12 months

There are no ongoing studies for Respreeza.
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4.2 If the technology is, or is planned to be, subject to any other form
of assessment in the UK, please give details of the assessment,

organisation and expected timescale.

There are no current or planned assessments in the UK.

5 Equality

NICE is committed to promoting equality of opportunity and eliminating
unlawful discrimination on the grounds of age, disability, gender
reassignment, race, religion or belief, sex, and sexual orientation, and to

comply fully with legal obligations on equality and human rights.

Equality issues require special attention because of NICE’s duties to have due
regard to the need to eliminate unlawful discrimination, promote equality and
foster good relations between people with a characteristic protected by the

equalities legislation and others.

Any issues relating to equality that are relevant to the technology under

evaluation should be described.

Further details on equality may be found on the NICE website

(http://www.nice.org.uk/aboutnice/howwework/niceequalityscheme.jsp).

5.1 Please let us know if you think that this evaluation:

e could exclude from full consideration any people protected by the equality
legislation who fall within the patient population for which [the treatment(s)]
is/are/will be licensed;

e could lead to recommendations that have a different impact on people
protected by the equality legislation than on the wider population, e.g. by
making it more difficult in practice for a specific group to access the

technology;

Specification for company submission of evidence 23 of 276



http://www.nice.org.uk/aboutnice/howwework/niceequalityscheme.jsp

e could lead to recommendations that have any adverse impact on people

with a particular disability or disabilities

A negative outcome based on this evaluation could lead to an adverse impact on
people with A1PI deficiency, which is a disabling and life-limiting genetic condition.

5.2 How will the submission address these issues and any equality

issues raised in the scope?

A1PI deficiency is a rare disease leading to a lower quality of life and a shorter life
expectancy. Respreeza is the first licensed therapy that treats the underlying disease
(i.e. by augmenting the missing A1P1) rather than the symptoms of A1PI deficiency.

Other (unlicensed in the UK) forms of A1PI are available in Europe, called Prolastin®
(Grifols), and Alfalastin® (LFB). Although manufacturing processes differ, all
augmentation therapy is based on raising the A1PI serum concentrations.

If Respreeza is not approved for use in England, this may disadvantage people with
A1PI deficiency and limit their chance to live a longer, healthier life. Respreeza is
anticipated to prolong patient independence and reduce caregiver burden. It has been
shown that patients who receive Respreeza have a decreased decline in lung density,
allowing them to prolong the time to or obviate the need for lung transplant. Respreeza
will be initiated within the current context of care, by specialists experienced in the
management of A1PI deficiency at existing facilities. Home administration is likely. A
positive review of Respreeza will enable equity of access to licensed treatment for a
minority group with a rare genetic disease, who can already access treatment in the
majority of European nations.
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Section B — Nature of the condition

6 Disease morbidity

6.1 Provide a brief overview of the disease or condition for which the
technology is being considered in the scope issued by NICE.
Include details of the underlying course of the disease, the
disease morbidity and mortality, and the specific patients’ need

the technology addresses.

Alpha-1 proteinase inhibitor (A1Pl) deficiency (also known as alpha-1 antitrypsin
deficiency, AATD) is a rare, genetic disorder resulting in low serum levels of the A1PI
protein and is the most common hereditary cause for emphysema. A1Pl is found in all
body tissues, but appears to have primary physiologic significance in the lungs,
protecting alveolar tissue from damage caused by proteolytic enzymes (Fregonese
and Stolk, 2008). The deficiency of A1PI most commonly manifests as emphysema, a
component of chronic obstructive pulmonary disease (COPD), and also predisposes
an individual to other illnesses such as liver and skin disease, (Stoller and Aboussouan,
2012, Greene et al., 2008). In people with emphysema, the lung tissue involved in
exchange of gases (oxygen and carbon dioxide) is damaged. Natural history studies
of severe A1PI deficiency have indicated that it is a devastating disorder leading to a
considerably reduced life expectancy, and that emphysema and liver disease are the
most common causes of death (Larsson, 1978, Tanash et al., 2010a).

Pathophysiology

In most A1PI deficiency patients, there is a reduced production of A1PI, which leads
to progressive degradation of parenchymal lung tissue. In a limited sub-group of
patients liver disease may manifest, as an abnormal form of A1PI is produced in the
liver which is not secreted into the serum, resulting in apoptosis/necrosis and high
juvenile mortality rates (McNab et al., 2012). The main function of A1PI (as outlined in
section 2.2) circulating in the bloodstream is to protect body tissue from damage by
enzymes, particularly neutrophil elastase, an enzyme that can attack lung elastin and
compromise bronchial and alveolar wall integrity (Janciauskiene et al., 2011).

e More than 150 rare functional and defective genetic variants of PiM, the normal
gene for A1PI, have been identified. The two most frequent deficient alleles are
PiZ (which expresses approximately 10-20%) and PiS (which expresses
approximately 50-60% of A1PI) (de Serres et al., 2003).

o Severe A1PI deficiency (A1PI level < 11 uM) includes subjects homozygous or
heterozygous for the Z-allele (Russi, 2008), with 95% of clinically affected A1PI
deficient individuals having the PiZZ genotype (Stocks et al., 2006).
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e The risk of developing emphysema is dependent upon reduced A1PI serum
concentrations and not the genotype which results in these reductions.
Exclusion by genotype is not supported as it would unfairly exclude A1PI
patients with rare genotypes that are not explicitly listed or as of yet
undiscovered. The relationship between more common genotypes, resulting
serum concentrations and the relative risk to develop emphysema is depicted
in Figure 2.

Figure 2. Relative risk to develop emphysema based on A1PI serum levels per
genotype
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Symptoms

Emphysema due to severe A1PI deficiency presents most commonly with shortness
of breath and causes progressive difficulty in breathing and a hacking cough (short,
dry, frequent cough) (Genetics Home Reference, 2018). Symptoms of shortness of
breath and wheezing typically appear at 20-40 years of age.

Repeated exacerbations lead to an accelerating decline of lung function, which is
associated with reduced quality of life and a reduced ability to work and function
(Barros-Tizon et al., 2012). Patients experience severe, suffocating breathlessness in
the last years of life, causing a very high burden of disease (Tanash et al., 20103,
Seersholm et al., 1994, Lara and Miravitlles, 2015).

Current treatment consists largely of inhaled therapy with combinations of
bronchodilators and corticosteroids to treat the symptoms of emphysema as a result
of A1PI deficiency. These have limited short-term benefits but do not treat the
underlying cause of the disease. In the later stages of the condition, patients usually
require oxygen therapy, which imposes further limits on daily activities. Lung
transplantation may be needed, but availability of lungs is limited and outcomes are
variable although quality of life and lung function improves in survivors (Stoller and
Aboussouan, 2012).
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Diagnosis

Severe A1PI deficiency is defined as patients with an A1PI level below the “protective”
threshold of 11 uM (American Thoracic Society/European Respiratory Society, 2003).
Progressive lung disease can be defined as patients with a more rapidly declining lung
function (commonly measured by FEV:, FEV; % of predicted, DLco or DLco %) or
declining lung density (measured by CT scan) compared to aging alone.

In earlier and less severe states of the disease, the clinical symptoms of A1PI
deficiency overlap with asthma and other more common respiratory disorders, and in
the absence of specific screening for A1Pl deficiency the disorder is often
misdiagnosed until the disease has progressed significantly. The delay between onset
of first symptoms of A1PI deficiency and receiving a correct diagnosis can be between
6-7 years, contributing to more irreversible lung damage (Rahaghi et al., 2012,
McElvaney et al., 1997).

6.2 Please provide the number of patients in England who will be
covered by this particular therapeutic indication in the marketing

authorisation each year, and provide the source of data.

Between 1 in 1600 and 1 in 5000 new born babies have A1PI deficiency, but not all
will develop emphysema (NIHR Horizon Scanning Centre, 2014). Based on a disease
registry in the West Midlands, it is estimated that 670 people in England have
emphysema caused by A1PI deficiency (Miravitlles et al., 2010). About 540 of these
people (80%) will have clinically significant and progressive emphysema that requires
treatment, yielding an estimated prevalence rate of 1:123,284 UK residents (NIHR
Horizon Scanning Centre, 2014).

Similar incidence rates of symptomatic A1PI patients are found in registries and real
life data across Europe: 1:80,620 in Germany based on approximately 1,000 treated
A1PI patients, 1:165,075 in France based on approximately 400 treated A1PI patients,
1:113,376 in Belgium based on a national registry of 55 A1PI patients (Hutsebaut
2015).

6.3 Please provide information about the life expectancy of people

with the disease in England and provide the source of data.

Emphysema due to severe A1PI deficiency is a serious and chronic disorder, which
significantly reduces life expectancy. The annual mortality from A1PI deficiency is
estimated to be 3.5%, predominantly due to emphysema (72%) and cirrhosis of the
liver (10%) (Caspi A. and Losseff M., 2010) . In a survival analysis of 397 patients with
severe A1PI deficiency, the overall median survival age was 54.5 years with no

Specification for company submission of evidence 27 of 276



significant difference between men and women (Seersholm et al., 1994). In a recent
Spanish registry analysis of 343 patients, the mean age at death was 59 years (Lara
and Miravitlles, 2015). In a Swedish registry study, the mean age at death was 67
years; main causes of death were respiratory diseases including respiratory failure and
infections (Tanash et al., 2010a).

The Antitrypsin Deficiency Assessment and Programme for Treatment (ADAPT) is the
UK registry for A1Pl deficiency patients, established in 1996. People with A1PI
deficiency are referred to ADAPT by their GP or hospital consultant, or are identified
by screening (Holme, 2011). Patients attend a single centre (Birmingham) and
undergo annual assessment of clinical health, lung function, health status, comorbid
disease, and exacerbations, using a range of validated questionnaires and nursing and
medical review (Pillai et al., 2014). All patients are untreated apart from supportive
care, as there are no licensed treatments for A1PI deficiency in the UK.

Analysis of survival data from this registry shows that lower lung density and rapid lung
density decline are associated with higher mortality rates.

In the analysis of mortality, all A1Pl replacement therapy-naive patients with =2
quantitative CT scans 21 year apart were selected and subsequent deaths and lung
noted (Green
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I T otal decline in lung density and time between scans determined the
annual rate of decline per patient, and was divided into 3 categories: no decline (no
change), slow (0-2g/L/year) and rapid decline (>2g/L/year).

I C inical characteristics of the patients are detailed in .
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Table 3: Clinical characteristics of analysed patients from the ADAPT registry

In the analysis of only patients with whole lung density decline recorded, 27 had died
and 1 was transplanted and excluded from further analysis. Cox regression
demonstrated that baseline density (p=0.002) and rapid CT density decline (p=0.026)
were associated with subsequent death, whilst patients whose lung density declined
slowly showed a similar trend compared to those not declining (p=0.065) Figure 3
(Green et al., 2014a).
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Figure 3. Cox regression curves from UK registry of A1PI deficiency patients with
whole lung density recorded, showing impact of density decline on survival (Green et
al., 2014a)
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Figure 4. Cox regression curves from UK registry of A1PI deficiency patients with
whole or upper lung density decline recorded, showing impact of density decline on
survival
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Figure 5. Cox regression curves from UK registry of A1PI deficiency patients with
whole or upper lung density decline recorded and an FEV1 30-50% predicted, showing
impact of density decline on survival
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7 Impact of the disease on quality of life

7.1 Describe the impact of the condition on the quality of life of
patients, their families and carers. This should include any
information on the impact of the condition on physical health,
emotional wellbeing and everyday life (including ability to work,

schooling, relationships and social functioning).

Patients with A1PI deficiency experience significant impairment in their health related
quality of life (HRQoL). A1PI deficiency is characterised by progressive emphysema
which can be debilitating and causes considerable morbidity. The main symptom that
patients experience is extreme breathlessness on minimal activity e.g. light housework,
showering and dressing, walking and climbing stairs which results in severe restrictions
on patients’ ability to undertake everyday activities and lead a normal life. Frequent
exacerbations often result in hospitalisation. Patients’ mobility and independence is
severely reduced, with many patients becoming housebound, dependent on
supplementary oxygen and reliant on carers at advanced stages of the disease.

The disease and its consequences impact on leading a fulfilled family and social life
as patients become increasingly unable to go out with friends, play with their children,
or to travel. Patients’ severe breathlessness also impacts on their ability to have
intimate relationships.

A loss of friends and social isolation, paired with patients worrying about not being able
to look after their children, providing for their families and becoming a burden to others
commonly leads to mental health issues among patients with A1PI deficiency.

An online survey was conducted by the Alpha-1 Alliance (a coalition of leading
clinicians in the field and patient groups with A1PI deficiency) from November 2012 to
August 2013 (Alpha-1 Alliance, 2013). The survey (n=162) included leading clinicians,
English patients, their families and carers, 93 responses were submitted by patients
and 69 by patient members or carers. The vast majority of patient respondents were
reported to suffer from the most severe form of A1PI deficiency, with the genotype
PiZZ. Respondents were asked to detail how their health problems reduce their ability
to work, or to take part in recreational and social activities. The survey indicated that
A1PI deficiency is a major burden for patients, and for their families and carers. Many
patients felt distressed about losing their independence and becoming a burden for
their families, often at a young age and at the time they are trying to bring up a family.
They also felt anxious about their future and that of their families. Several respondents
also reported that the disease affected their social well-being and mental health. Many
respondents highlighted the inability to be active and mobile as a result of shortness
of breath. As the condition progressed, respondents reported a significant impact on
their ability to live a normal and fulfilled life. Many struggled to perform normal everyday
activities.
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To understand how A1PI deficiency affects everyday life, a patient’s wife described
how her husband’s condition evolved through time (Alpha-1 Awareness UK, 2018)

“Steve was 42 and at that time he was playing football 3 times a week, was a keen
swimmer and enjoyed cycling and weight training.

Three years later in 1999 we moved in together — we had both been married before
and had 3 sons between us. Within a couple of weeks | noticed he had a persistent
cough so insisted he went to the doctors where he was diagnosed with COPD. Steve’s
cough continued and he started to struggle with his breathing when playing football
and soon had to stop. Then he had to stop cycling and swimming.

Two years later Steve had to give up work — this hit us hard financially and | would be
lying if | didn’t say that | started to resent him for smoking when he was younger and
getting this terrible illness that had affected us so much. | couldn’t believe how quickly
my fit husband had suddenly become “old” and it was really brought home to me when
| watched his 78 year old father up ladders cutting our trees while Steve stood holding
the ladders.

In 2008 | was on a train travelling to London for a meeting when | got a call from my
16 year old Son asking me what medication Steve was on as the paramedic needed
to know! | was 10 minutes from Peterborough so got off and headed straight back to
Darlington — it was the longest journey ever. When | got to the hospital | was told that
Steve’s lung had collapsed and as he only had very limited capacity in his other lung
he had suffered heart failure but had been resuscitated. His lung kept collapsing and
he spent Christmas and New Year in hospital. Steve was diagnosed with Alpha-1.”

An observational, cross-sectional study was conducted in patients with emphysema
due to severe A1PI deficiency (phenotype PiZZ, n=35) and a control group of COPD
(n=61). The study showed that the relationship between severity of lung disease and
HRQoL, both generic and specific, is stronger in emphysema associated with A1PI
deficiency than it is in smokers with COPD (Manca et al., 2013).

In a survey of 398 patients with A1PI deficiency, 75.3% of respondents with severe
deficiency reported at least one adverse effect: 44.4% retired early, and 19.1%
changed to a physically easier job. The duration of diagnostic delay correlated with the
degree of adverse psychosocial effects (Stoller et al., 1994).

Exacerbations occur frequently and are associated with significant disease burden in
patients with A1PI deficiency. During a 1-year follow-up study of 922 subjects with A1PI
deficiency, 91.5% experienced at least one exacerbation (mean 2.4 exacerbations per
subject, median 2, and mean duration 17 days per episode, regardless of the definition
used). Most exacerbations were categorised as severe by symptoms and moderate by
healthcare resource utilisation (HRU) criteria. Subjects with frequent exacerbations
had the worst baseline HRQoL scores, as well as more physician visits, emergency
room visits, and hospitalisations (Campos et al., 2009)
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In a study of 77 patients with A1PI deficiency, health status was assessed using the
St. George ‘s Respiratory Questionnaire (SQRQ). Patients showed markedly impaired
HRQoL at baseline based on the SGRQ scores (Dirksen et al., 2009).

7.2 Describe the impact that the technology will have on patients,
their families and carers. This should include both short-term and
long-term effects and any wider societal benefits (including
productivity and contribution to society). Please also include any
available information on a potential disproportionate impact on the
quality or quantity of life of particular group(s) of patients, and

their families or carers.

Currently the burden of care for A1PI deficiency patients on family members is high as
many patients are housebound, have restricted mobility and are unable to self care.
Carers often need to reduce or give up work to be able to care for the patient. Some
family members and carers experience resultant mental health issues.

Patients diagnosed with A1PI often have young children and the condition impacts on
the ability of their children to have a normal childhood. Parents are unable to play in
the park with their children and day trips or family holidays are often cancelled at the
last minute due to exacerbations. In addition children often have to assume a carer
role for their parent.

While A1PI is delivered intravenously and family members may need to accompany
patients on weekly trips to secondary care for treatment this is not seen as an undue
burden as it provides an opportunity for close patient monitoring

Patients with A1PI deficiency treated with Respreeza have a 34% slower rate of lung
density decline compared to those receiving placebo (-1.45 g/L in years versus -2.19
g/L, p = 0.03) (see Section 9). This will allow patients treated with Respreeza to slow
their rate of progression and thereby prolong their independence and delay the
worsening of their condition and the need for lung transplantation. This could also
translate into a decrease in psychological distress and fatigue.

Due to the severity and chronic nature of the disease, emphysema caused by A1PI
deficiency can have adverse economic effects for patients, as well as for the healthcare
service and wider society. Patients are typically diagnosed with A1PI deficiency in the
third or fourth decade (Greene et al., 2008), an age when many people are at full
economic activity. As described in Section 7.1, an online survey of 162 UK respondents
clearly demonstrated the severe difficulties experienced by people with A1PI deficiency
in maintaining employed work and usual social activities, adversely impacting their
quality of life (Alpha-1 Alliance, 2013). Reducing patients’ lung density decline is
expected to enable them to retain employment and social participation for longer.
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A decrease in the rate of disease progression and the subsequent need for lung
transplantation is likely to have a positive impact on the psychological distress and
caregiving burden of family and carers.
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8 Extent and nature of current treatment options

8.1 Give details of any relevant NICE, NHS England or other national
guidance or expert guidelines for the condition for which the
technology is being used. Specify whether the guidance identifies
any subgroups and make any recommendations for their

treatment.

There are no UK -specific guidelines on the treatment of A1PI deficiency. UK clinicians,
who are experts in the management of A1PI deficiency, have stated that standard
COPD therapy is the only treatment currently available for A1PI deficiency patients in
the UK. The relevant NICE guideline is ‘Chronic Obstructive pulmonary disease:
management of chronic obstructive pulmonary disease in adults in primary and
secondary care (partial update) (CG101), June 2010’. This was published before the
results of the trial of Respreeza were available. The recommendations include:

e Smoking cessation

¢ Change of profession to remove workplace irritant exposure
¢ Influenza and pneumococcal vaccination

e Short or long-acting bronchodilators

¢ Inhaled corticosteroids

e Combination therapy

e Pulmonary rehabilitation

e Long-term oxygen therapy

e Early antibiotic and steroid therapy during acute exacerbations of COPD

In late 2016 the ERS guidelines were updated based on the RAPID program results
and the recent licensing of Respreeza to delay disease progression in A1PI patients.
These guidelines specifically recommend genetic screening of COPD patients to
identify A1PI patients and subsequent treatment of A1PI patients with augmentation
therapy (Miravitlles et al., 2017)

The American Thoracic Society guidelines have not been updated since 2003,
however an independent review of augmentation therapy has been recently published
by a group of US pulmonologists/A1PI experts which recommends augmentation
therapy for A1PI patients with FEV1<65% predicted and to treat necrotising panniculitis
(Sandhaus et al., 2016)
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The Canadian Thoracic Society has also published guidelines which support the use
of augmentation therapy in A1PI patients with an FEV1 30-80% predicted. (Marciniuk
et al., 2012)

8.2 Describe the clinical pathway of care that includes the proposed

use of the technology.

Respreeza will be used in conjunction with symptomatic treatments (inhaled
bronchodilators, steroids, oxygen, etc.) for those patients with severe A1PI deficiency
with ongoing evidence of progressive lung disease, who meet the criteria given in
Section 8.1.

Currently, the treatment for COPD is the same regardless of whether or not patients
have A1PI deficiency.

e NICE Clinical Guideline 101 recommends that people with COPD should be
provided with help to stop smoking and should be offered pneumococcal
vaccination and an annual influenza vaccination. It also recommends initial
treatment with short-acting bronchodilators (NICE, 2010).

e For people who remain breathless or have exacerbations despite using short-
acting bronchodilators as required, NICE clinical guideline 101 recommends a
sequence of inhaled treatments. These treatments may include a long-acting
beta2 agonist (LABA), a long- acting muscarinic antagonist (LAMA) or inhaled
corticosteroids, alone or in combination. Some people may have oral therapy
with slow-release theophylline or a mucolytic (NICE, 2010).

o Additional treatment options include pulmonary rehabilitation (a
multidisciplinary programme of supervised exercise training and education),
oxygen therapy and, for those with severe disease, lung transplantation. With
the exception of smoking cessation, current treatments for emphysema/COPD
caused by A1PI deficiency aim to alleviate symptoms and do not slow down
the progression of the disease.

NICE Clinical Guideline 101 does not recommend replacement therapy for people with
emphysema due to A1PI deficiency. At that time, there was no licensed treatment
available in the UK. It notes that people with A1PI deficiency should be offered referral
to a specialist centre to discuss the clinical management of this condition (NICE, 2010).

8.3 Describe any issues relating to current clinical practice, including
any uncertainty about best practice.
There are no UK-specific guidelines on the treatment of A1PI deficiency as standard
COPD therapy is the only treatment currently available for A1PI deficiency patients in

the UK. This is described in Section 8.1.
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8.4 Describe the new pathway of care incorporating the new
technology that would exist following national commissioning by
NHS England.

Respreeza will be used in conjunction with symptomatic treatments (inhaled
bronchodilators, steroids, oxygen, etc.) for those patients with severe A1PI deficiency
and evidence of ongoing progressive lung disease.

Severe A1PI deficiency is recognised as patients with an A1PI level below the
“protective” threshold of 11 uM (American Thoracic Society/European Respiratory
Society, 2003). Progressive lung disease can be defined as patients with a declining
lung function (measured by FEV+ or DLco) Therefore, Respreeza should be initiated in
patients who meet all of the following criteria:

o diagnosis of severe A1PI deficiency (<11uM)

e FEV4/FVC<0.7 (indicating airways obstruction) or emphysema demonstrated
by CT scan via multi-disciplinary team consensus

e FEV:30-70% predicted
e rapidly declining lung function (FEV1 % or DLco %), or lung density decline.

These treatment initiation criteria are illustrated in Figure 6.

Figure 6. Flowchart illustrating proposed treatment initiation criteria for Respreeza

Patient diagnosed with severe A1PI (<11uM ) and either FEV/FVC<0.7 or emphysema
demonstrated by CT scan via MDT consensus
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8.5 Discuss whether and how you consider the technology to be
innovative in its potential to make a significant and substantial
impact on health-related benefits, and whether and how the

technology is a ‘step-change’ in the management of the condition.

Respreeza is an innovative technology. It is the first in class and the only proven
disease-modifying agent for A1PI deficiency, a rare genetic disease that is associated
with significant morbidity and mortality. Until the development of Respreeza there was
no effective licensed treatment option, and no treatment that addresses the underlying
cause of the disease. Based on the provided budget impact and cost effectiveness
analyses, treatment poses a low financial impact and leads to prolonged survival and
retained quality of life in patients with a burdensome and life-limiting condition. It also
increases the likelihood that eligible patients will be able to benefit from a lung
transplant, by managing their condition until a donor can be found.

Treatment of A1PI deficiency may act as a catalyst for long-term benefits to the NHS
based on increased research and innovation, especially the multi-systemic elements
of the disease such as respiratory, hepatology, transplantation, genetics, dermatology,
renal and paediatrics.
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8.6 Describe any changes to the way current services are organised

or delivered as a result of introducing the technology.

A new highly specialised service for individuals with severe A1PI deficiency is required.

Responsibility for the delivery of clinical services for patients with A1PI deficiency are
being transferred to NHS England. In March 2018, the Department of Health and Social
Care’s Prescribed Specialised Services Advisory Group (Prepared by the PSSAG
Secretariat) published recommendations to ministers. Relating to A1PI deficiency (but
not relating to A1PI augmentation), PSSAG suggested changes to the delivery of
clinical services for patients (Prepared by the PSSAG Secretariat, 2018). In 2017,
PSSAG had recommended that this should become a directly commissioned service.
Ministers have accepted this recommendation but agreed to NHS England’s request
for more time to prepare for a transfer. As such, NHS England is continuing to work
towards becoming the responsible commissioner from April 2019.

The service would have two key aims:

1. Provide a specialist multidisciplinary service for the diagnosis and management
of individuals with severe A1PI deficiency across England

2. Reduce morbidity and mortality due to severe A1PI deficiency, and ensure
equity of access to specialist care for all patients with severe A1PI in England

The service is anticipated to be specifically for patients who have confirmed severe
A1PI deficiency (with severely reduced A1Pl serum concentrations — confirmed by a
blood test) including those transitioning from paediatric clinics. These individuals would
be referred to the specialist centres for assessment and risk stratification. Three to five
specialist centres would commission existing secondary care service providers to
operate as spokes for some elements of the patient’s pathway.

The specialist centres would undertake a range of diagnostic tests at initial assessment
to determine which pathways are most appropriate for the patient based on clinical
risk. The specialist centres would provide:

e integration and coordination of all aspects of clinical care through
multidisciplinary teams, which would comprise respiratory, hepatology,
transplantation, genetics, dermatology, renal and paediatric services

e annual reviews for low risk patients, to track disease progression and direct
appropriate pathways of care

e quarterly reviews for high risk patients to guide the use of licensed treatment
e elective in-patient management for the small proportion requiring this

e expert multidisciplinary  clinics including respiratory, hepatology,
transplantation, genetics, dermatology, renal and paediatrics

e personal management plans for each patient based on risk stratification and
improve patient experience and outcomes
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e support for local providers through shared care arrangements and provide
specialist advice tailored to individual patients’ requirements

e specialised transition clinics, elective inpatient care, a phone advice line, and
develop a personal management plan for each patient

¢ links to genetic, hepatology and paediatric hepatology, dermatology, renal and
transplant networks

e tightly controlled access to licensed treatment and future effective therapies for
the most appropriate patients

¢ identification of family relatives to prevent activities such as smoking early on
before progressive lung disease ensues?

8.7 Describe any additional tests or investigations needed for
selecting or monitoring patients, or particular administration
requirements, associated with using this technology that are over

and above usual clinical practice.

Respreeza requires no specific monitoring for safety or efficacy. The monitoring of
patients will not change from current monitoring under best supportive care, which
includes measurement of A1PI levels and genotyping. Therefore, Respreeza will not
require any additional appointments or tests above standard best supportive care. See
section 6.1.

8.8 Describe any additional facilities, technologies or infrastructure
that need to be used alongside the technology under evaluation

for the claimed benefits to be realised.

No additional facilities, technologies or infrastructure above that in the service
specification described in section 8.6 are anticipated to be needed. To meet the service
specification each specialist centre will require a respiratory consultant, nurse
specialist, respiratory physiologist and administrative support as well as access to
multidisciplinary team support from hepatology, radiology, physiotherapist,
transplantation, genetic counsellor, dermatology, renal and paediatric colleagues.
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8.9 Describe any tests, investigations, interventions, facilities or
technologies that would no longer be needed with using this

technology.

Not applicable.
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Section C — Impact of the new technology

9 Published and unpublished clinical evidence

Section C requires sponsors to present published and unpublished clinical

evidence for their technology.

All statements should be evidence-based and directly relevant to the scope.

Reasons for deviating from the scope should be clearly stated and explained.

This section should be read in conjunction with NICE’s ‘Guide to the methods
of technology appraisal’ section 5.2 available from

www.hnice.ord.uk/guidance/ta.

91 Identification of studies

Published studies
9.1.1 Describe the strategies used to retrieve relevant clinical data from
the published literature. Exact details of the search strategy used

should be provided in the appendix.

Whilst the brand name for the intervention being considered is Respreeza, other
equivalent brands of A1PI are licensed outside of the UK. Other forms of A1PI are
available in Europe, but unlicensed in the UK, includes Prolastin® (manufactured by
Grifols) and Alfalastin® (manufactured by LFB). Although manufacturing processes
differ, all augmentation therapy is based on raising the A1Pl serum concentrations.
Consequently, a comprehensive review of the evidence base for augmentation
therapy, including but not limited to Respreeza, is reported to support this submission.

Two systematic literature reviews (SLRs) of effectiveness of treatments for A1PI
deficiency have recently been published (Edgar et al., 2017, Ggtzsche and Johansen,
2016, Gotzsche and Johansen, 2010). Edgar et al included a broad range of study
types and any treatment used for severe A1PI deficiency, but primarily focused on
randomised controlled trials (RCTs). Gatzsche et al specifically reviewed RCTs of A1PI
replacement therapies compared to placebo or no treatment. Both SLRs found the
same three RCTs and conducted a meta-analysis.

Whilst RCTs can provide the most reliable source of evidence, in light of the rarity of
A1PI deficiency, we did not limit the evidence base for this submission to only RCTs.
Therefore, the Edgar et al SLR was considered a more appropriate review than
Gatzsche et al. The protocol for the search is available in the PROSPERO database:
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www.crd.york.ac.uk/PROSPERO/display record.php?ID=CRD42015019354

Since this search was conducted in April 2015, we conducted an update SLR based
on the same search strategy as used by Edgar et al (Figure 7). The study question
was defined according to the population, intervention, comparator, outcome and study
(PICOS) framework (Table 5). The systematic search, which was based on a
combination of MESH terms and free-text, was conducted on MEDLINE and EMBASE
on 9" April 2015, and an updated search was conducted for 9™ April 2015 to 11" April
2018 (Appendix 17.1.4). Additional hand searches of the Centre for Reviews and
Dissemination, Cochrane library, conference websites and clinical trials registries were
conducted (Appendix 17.1.5) for full search strategy).

Titles and abstracts (where available) yielded from the search were screened for
relevance by two reviewers independently. Disagreements were resolved by
discussion between the two relevant reviewers, involving the third reviewer where
required. Hard copies of relevant articles were obtained and assessed against the full
selection criteria using two independent reviewers. One reviewer extracted data from
any included studies, which was checked by the other reviewer.

Table 4. Outcome measures and treatment effects of identified studies

Outcome measure

Treatment Effect

Reference

CT lung
preservation

density

1.07 g/Lly (p=0.07), (n=56)

(Dirksen et al., 1999)

0.86 g/Lly (p=0.07), (n=77)

(Dirksen et al., 1999)

0.84 g/Lly (p = 0.006), (n=119)

(Stockley et al., 2010)

0.74 g/Lly (p=0.03), (n=180)

(Chapman et al., 2015)

0.75 g/Lly (p=0.021), (n=140)

(McElvaney et al., 2017)

Reduced mortality

Significantly lower mortality rate
p<0.001 log rank test, (n=763)

(The Alpha-1-Antitrypsin
Deficiency Registry Study
Group, 1998)

FEV1

preservation

13 mL/yr, all subjects, (n=1509)
18 mL/yr, FEV130-65% predicted, (n=398)

(Chapman et al., 2009)

Long term correlations
between lung density

lung function

and
quality of life

FEV1, r=0.286 (p=0.002), (n=118)
FEV1 % predicted, r=0.338 (p<0.001, (n=118)
FVC, r=0.296 (p=0.001), (n=118)

(McElvaney et al., 2017)

4 years, 22 centers

FEV4, r=0.52 (p=0.001), (n=34)

(Parr et al., 2006)

3 years, 1 center

FEV4, r=0.32 (p=0.007), (n=77)

(Dirksen et al., 2009)

2-2.5 years, 3 centers
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FEV4, r=0.41 (p=0.003), (n=51) (Stolk et al., 2015)
8 years, 3 centers

SGRQ, r=0.56 (p=0.007), (n=22) (Stolk et al., 2003a)
2.5 years, 1 center

Unpublished studies
9.1.2 Describe the strategies used to retrieve relevant clinical data from

unpublished sources.

Unpublished early phase clinical trials of Respreeza conducted by CSL Behring are
reported in section 9.3.1. and were provided by the company.

9.2 Study selection

Published studies
9.2.1 Complete table C1 to describe the inclusion and exclusion criteria

used to select studies from the published literature. Suggested
headings are listed in the table below. Other headings should be

used if necessary.
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Table 5. Selection criteria used for published studies

Inclusion criteria

Population Adults suffering from severe A1PI, circulating level of A1PI

<11umol/L and/or a genotype consistent with such levels (eg, PiZZ,
PiZNull with or without a diagnosis of COPD.

Interventions Treatment for A1PI-related lung disease including any method of

treatment that has been accepted in peer-reviewed literature

Outcomes .

No restrictions were placed on outcome measures.
Study design Observational (i.e. registries)

Cohort studies

RCTs
Language

None

restrictions

Search dates Original search conducted by (Edgar et al., 2017): up to 9t April 2016

Update SLR commissioned by CSL Behring: 9t to 11t April 2018

Exclusion criteria
Population

« Liver Disease
« Panniculitis

 Children

Interventions _r
No restriction

Outcomes Outcomes must have been reported <3 months after initiation of
therapy
Study design « Animal

* Individual case study reports
* Letters

» Comment articles

* Reviews

» Epidemiology
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9.2.2

each stage in an appropriate format.

Figure 7. PRISMA flow diagram from Edgar et al., 2017
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Figure 8. PRISMA flow diagram with results from updated SLR commissioned by CSL
Behring
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Unpublished studies
9.2.3 Complete table C2 to describe the inclusion and exclusion criteria

used to select studies from the unpublished literature. Suggested
headings are listed in the table below. Other headings should be

used if necessary.

A specific search strategy of unpublished studies was not used.

Specification for company submission of evidence 49 of 276



9.24 Report the numbers of unpublished studies included and excluded

at each stage in an appropriate format.

Three unpublished Phase | or Il studies have evaluated the safety and efficacy of
Respreeza:

e Study 101, a phase | study assessing the safety, tolerability and
pharmacokinetics of Respreeza (15, 30, 60 and 120 mg/kg single IV dose)

o Study 1002, a phase Ib study assessing the bioavailability of Respreeza 60
mg/kg IV single dose (n=9) compared to Prolastin 60 mg/kg IV single dose

e Study 201, a phase Il study assessing the steady-state serum trough levels and
safety of Respreeza 60 mg/kg IV/week for 26 weeks followed by a 7 week to
22-week treatment extension (n=9)

These studies were biochemical efficacy studies that were not designed to capture the
clinical efficacy of Respreeza. These three studies were therefore excluded.

9.3 Complete list of relevant studies

9.3.1 Provide details of all published and unpublished studies identified

using the selection criteria described in tables C1 and C2. .

Edgar et al conducted a broad search of all treatments for A1PI deficiency, including
A1PI (referred to as augmentation therapy), COPD medical management and COPD
surgical management (including lung transplantation). The relevant intervention
considered in this submission is only A1PI so results of studies of COPD medical and
surgical management found by Edgar et al, and in the update SLR, are not considered
in the tables below.

RCTs of Respreeza are detailed in Table 6. Placebo-controlled RCTs of other brands
of intravenous A1PI are detailed in Table 7 and Table 8.

RCTs comparing doses or formulations of A1PI as detailed in the supplementary
appendix of Edgar et al, are not re-reported here. Furthermore, the update SLR found
RCTs of new formulations of A1PI: an inhaled therapy (Brantly et al., 2017

) and a liquid A1PI (Barker et al., 2017). Respreeza is administered intravenously and
these alternatives may not have comparable efficacy and safety and thus were
excluded from the tables. These studies are not informative of the decision problem,
which includes intravenous A1Pl compared to best supportive care (i.e. no treatment).
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Table 6. List of Respreeza RCTs

(n=43) switched to
Respreeza 60 mg/kg
IV/week for a further
14 weeks (n=14)

Primary study | Study Number | Population Intervention Comparator Endpoints

reference (Status)

Stocks et al. Study 2002, Men and women | Respreeza 60 mg/kg IV/week for 24 Prolastin 60 mg/kg Primary

(2006) Phase llI with A1PI weeks (n=29) IV/week for 10 Bioequivalence of steady- state trough serum
(completed) deficiency weeks, then subjects | A1p| |evels and maintenance of such levels

above the protective threshold of 11uM
Secondary

Safety and tolerability and confirmation of
increase in A1PI in the epithelial lining fluid of
the lower lung.

Chapman et al.
(2015)

Study 4001,
RAPID, Phase IlI
(completed)

Subjects with
A1PI deficiency

Respreeza 60 mg/kg/week body
weight for 24 months

Placebo 60
mg/kg/week body
weight for a period of
24 months (n=87).

Primary

Progression of emphysema, assessed by the
decline of lung density, measured by CT.

Secondary

Exercise capacity respiratory symptoms,
pulmonary exacerbations.

(McElvaney et
al., 2017)

Study 3001,
RAPID extension
(OLE), Phase IV
(completed)

Non-US
subjects with
A1PI deficiency
who completed
study 4001

Respreeza 60 mg/kg body weight/week IV for 2 years (n=76)

Upon entry to the extension study, patients who were
randomised to placebo in RAPID were switched to Respreeza
(“Delayed Starters”); patients randomised to Respreeza in
RAPID continued to receive Respreeza for another 2 years

(“Early Starters”).

Full data of the two years were available from Early Start
subjects (n=40) and Delayed Start subjects (n=39).

Primary

Progression of emphysema, assessed by the
decline of lung density, measured by CT.

Secondary

Exercise capacity respiratory symptoms,
pulmonary exacerbations.
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Table 7. List of placebo-controlled RCTs of other brands of intravenous A1PI

Primary
study
reference

Population

Intervention

Comparator

Endpoints

Dirksen 1999

Inclusion criteria was PiZZ phenotype;
moderate to severe emphysema; FEV1
30% - 80% of predicted.

N= 58, recruited from both the Danish and
Dutch AATD Registries.

AAT Augmentation (n=28)
250mg/kg body weight
intravenously infused every 4
weeks.

Minimum treatment duration
of 3 years.

Placebo (n=28)

Human albumin in an isotonic
solution 625mg/kg body
weight infused every 4
weeks.

Minimum treatment duration
of 3 years.

Lung Function - FEV1, SVC,
KCO, DLco and patient-
administered serial
spirometry

Annual rate of decrease in
lung density measured by CT
scan.

Dirksen 2009

Inclusion criteria was AAT -serum
concentrations <11uM; 218yrs; 21
exacerbation in past 2 years; post
bronchodilator FEV+1 225% and <80%
predicted with FEV1/FVC ratio <0-70;
Normal Spirometry could be included if
KCO was <80%; Weight 42kg-92kg.

N=82, with 77 randomised across 3 sites
in Denmark, Sweden and the UK.

AAT Augmentation (n= 35)
Prolastin: 60mg/kg body
weight intravenously infused
weekly.

2 year treatment.

Additional optional 6 month
open label extension study.

Placebo (n= 32)

2% human albumin infused
weekly.

2 year treatment.
Additional optional 6 month
open label extension study.

Lung Density

Pulmonary Exacerbations
Lung Function - FEV+1, DLco
and KCO

Mortality

Quality of life — SGRQ
Adverse events
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Table 8. List of non-RCTs of all A1PIs (shaded rows are from Edgar et al, unshaded rows are from update SLR)

destructive lung
disease.

from National
Heart, Lung
and Blood
Institute
(NHLBI), USA.

Mean Age
(yrs.) (SEM):

Int: 46
(Prepared by
the PSSAG
Secretariat)

weekly.
Up to 6 months treatment.

PiMM phenotype,
normal levels of
AAT

Author year Population Participants Intervention (N) Comparator (N) Endpoints and Outcomes
Study design | Inclusion
Criteria
Weber 1987 PiZZ AATD, N=10 AAT Augmentation (n=10) Biochemical — achieved a-priori serum AAT
Uncontrolled clinical Three centre AAT Augmentation: AAT 60mg/kg trough levels.
Observational | evidence of study in body weight intravenously infused Adverse Events — Safe and well tolerated
g:rc])gquesszlvmea Germany with | weekly. Lung Function — No Change in lung
physema, average pre Up to 18 months treatment. function
non-smoking. inclusion follow
up of 2:5
years.
Of the
completers:
Mean Age
(yrs.) (SD): 48
(5)
Sex (male) n
(%): 7 (70)
Wewers 1987 PiZZ AATD, N=30 AAT Augmentation (n= 21) Control =9 Lung Function — No changes in lung
Controlled Clinical Single centre AAT Augmentation: AAT 60mg/kg | No intervention function observed over the 6 months.
Observational | evidence of recruitment body weight intravenously infused | participants with Adverse Events — No severe adverse

reactions observed. Only 4 “important”
adverse events

Biochemical — Biochemical efficacy in
raising Serum and fluid in the epithelial
lining of the lungs AAT trough
levels(p<0-0001), Serum and fluid in the
epithelial lining of the lungs anti-neutrophil
elastase(p<0-0001).
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Author year 