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CONFIDENTIAL

Pre-meeting briefing

Arsenic trioxide for treating acute
promyelocytic leukaemia

This slide set is the pre-meeting briefing for this appraisal. It has been
prepared by the technical team with input from the committee lead team

and the committee chair. It is sent to the appraisal committee before the
committee meeting as part of the committee papers. It summarises:

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

» the Evidence Review Group (ERG) report

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

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

The lead team may use, or amend, some of these slides for their
presentation at the committee meeting
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AATO ATRA + ATO /All-trans retinoic acid + arsenic trioxide
AIDA ATRA + idarubicin

APL Acute promyelocytic leukaemia

ATO Arsenic trioxide

ATRA All-trans retinoic acid

Cl Confidence intervals

CHR Complete haematological remission

CMR Complete molecular remission

CR Complete remission

HSCT Haematopoietic stem cell transplantation

ICER Incremental cost-effectiveness ratio

NMB Net monetary benefit

oS Overall survival

PCR Polymerase chain reaction

PFS Progression-free survival

PSA Probabilistic sensitivity analysis

QALY Quality-adjusted life year

tMDS/AML Treatment-related myelodysplastic syndrome or acute myeloid leukaemia
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Key issues — clinical effectiveness

Are the results of the APL0406 trial generalisable to UK practice?
« |s arsenic trioxide with ATRA clinically effective in newly diagnosed APL?

+ |s arsenic trioxide with ATRA clinically effective in relapsed or refractory
APL?

— Should data from studies other than randomised controlled trials be
explored?

Is arsenic trioxide innovative?
Are there any equality issues?

National Institute for Health and Care Excellence
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Key issues — cost effectiveness

 |s the company’s model appropriate for decision making?

» Are the model inputs used plausible (transition probabilities,
extrapolation of treatment effectiveness)?

» |s arsenic trioxide with ATRA cost-effective in newly diagnosed APL?

» Should best supportive care and stem cell transplant be included as
comparators for relapsed or refractory APL?

» |s arsenic trioxide alone used in NHS clinical practice?
+ |s arsenic trioxide with ATRA cost-effective in relapsed or refractory APL?

National Institute for Health and Care Excellence
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Disease background

Acute promyelocytic leukaemia (APL) is a subtype of acute myeloid
leukaemia, associated with a genetic abnormality

Median age at diagnosis is about 47
APL can progress rapidly and have a poor survival prognosis

» Assessment of relapse risk, primarily based on white blood cell count, is
important in choosing the most appropriate treatment options

Incidence in Europe is estimated to be 0.11-0.14 per 100,000 people

Source: company submission section 1.3.1

National Institute for Health and Care Excellence
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UK treatment pathway

No previous NICE guidance for acute promyelocytic leukaemia

Newly diagnosed APL (low to intermediate risk)

|
!

ATRA + anthracycline-based
chemotherapy (e.g. AIDA) ATRA + ATO
y

Remission Remission
22yrs <2yrs
e I
Relapse Relapse Relapse

}

| /
ATRA + ATO Other regimen e.g. AIDA
Stem cell transplant

Source: Company submission B1.3.2.2 and figure 1.1; professional group submissions

from RCPath and BSH, NCRI-ACP-RCP

Notes

- Company states arsenic trioxide (ATO) use in relapsed or refractory APL is well-
established

- Company estimates that if ATO-based treatment offered for untreated disease,
number of patients to be treated for relapsed or refractory disease would be
approximately 10-16 in England.

- Company stated that maintenance treatment is rarely used in the UK, and is not
included in the marketing authorisation for ATO.
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Comments from patient and professional
groups

» APL is a rapidly progressing condition: 62% of people experience
symptoms for less than a month before visiting a GP

+ Symptoms include bruising or bleeding, fatigue, feeling weak or
breathless, bone/joint pain, and sleeping problems

« Little time to take in information before starting treatment — emotional
impact for patient and families

» There is a current unmet need for an alternative to chemotherapy-based
treatment that can cure APL with less toxicity

« ATO would remove the requirement to treat standard risk APL patients
with chemotherapy and protracted molecular monitoring

» Firstline therapy with ATO is associated with a very low risk of relapse in
APL, unlike current chemotherapy

— Therefore if arsenic trioxide is used as a first-line treatment, the use
of second-line treatment would decrease

» ATO has been routinely commissioned for relapsed/refractory disease for
10 years

Source: Submissions from Leukaemia CARE; NCRI-ACP-RCP; Royal College of
Pathologists with the British Society for Haematology; Clinical expert

National Institute for Health and Care Excellence
Pre-meeting briefing — arsenic trioxide for treating acute promyelocytic leukaemia
Issue date: March 2018




CONFIDENTIAL

Arsenic trioxide (Trisenox, Teva)

UK marketing Indicated for induction of remission, and consolidation in adult

authorisation patients with:

* Newly diagnosed low-to-intermediate risk acute promyelocytic
leukaemia (white blood cell count, =10 x 103 /pl) in
combination with all-trans-retinoic acid (ATRA)

» Relapsed/refractory acute promyelocytic leukaemia (previous
treatment should have included a retinoid and chemotherapy)

characterised by the presence of the t(15;17) translocation

and/or the presence of the Pro-Myelocytic Leukaemia/ Retinoic-

Acid-Receptor-alpha (PML/RAR-alpha) gene.

Mechanism of Believed to have multiple mechanisms of action including
action inducing cell death by damaging or degrading the PML/RARa
fusion protein in acute promyelocytic leukaemia

Administration Administered intravenously at 0.15 mg/kg/day (duration of
and dosage treatment varies for newly diagnosed/relapsed or refractory
disease, and for induction and consolidation therapy)

List price £2.920 for 10 ampoules of 10mg/10ml concentrate for solution
for infusion (BNF)

Sources: Summary of product characteristics, British National Formulary

Notes

- Marketing authorisation granted by EMA for treating relapsed/refractory disease in
2002

- Marketing authorisation granted in November 2016 for treating newly diagnosed low-
to intermediate-risk APL.

National Institute for Health and Care Excellence
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Decision problem [1]

Final scope issued by Company submission Rationale for
NICE difference

Adults with: ..characterised by the
untreated low-to- presence of the t(15;17)
intermediate risk acute translocation and/or the
promyelocytic leukaemia ~presence of the promyelocytic

promyelocytic leukaemia  réceptor-alpha (PML/RAR-

Population

(APL) alpha) gene.
Arsenic trioxide (ATO) (with ATO +ATRA ATO alone rarely
or without ATRA) used in the

relapsed/
refractory setting.

=
o
P
c
o
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Source: company submission table 1.1
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+ AIDA regimen

» Haematopoietic stem
cell transplantation
(HSCT) (relapsed or
refractory APL)

» best supportive care
(relapsed or
refractory APL)

»
[
8
©
A
®
o
£
o

O

Overall survival (OS)
Progression-free
survival (PFS)
Response rates (bone
marrow remission)
Adverse effects of
treatment
Health-related quality of
life

Decision problem [2]

. Final scope issued by | Company submission | Rationale for difference
NICE

Single model evaluating After relapse, choice of
ATO+ATRA vs AIDA as
first-line treatment, with
second-line treatments
included

Additionally:

Event-free survival
Complete remission
rates

Cumulative
incidence of relapse
Disease-free survival
or relapse-free
survival

therapy depends on prior
treatments - difficultto
separate first- and second-
line ATO.

Use of ATRA+ATO usually
precedes HSCT.

Best supportive care used
where disease is refractory
to ATO in second-line.

PFS not measured in trials
— event-free survival
presented instead

Source: company submission table 1.1
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Clinical trials

Trials included in company’s submission:
Newly diagnosed APL

APL0406
AML17

Relapsed/refractory APL

Raffoux et al.
+ Compared ATRA+ATO with ATO
» Used for supporting information

ERG comments on trials not included:

No trials that compared ATO with haematopoietic stem cell transplantor best
supportive care, as specified in scope

No trials of ATO alone — company states ATO rarely used alone in UK

Non-randomised clinical trials could have been included for
relapsed/refractory APL as well as untreated APL as no directly relevant RCT
evidence presented

— Company states use of ATO in relapsed/refractory APL is so well-
established it is difficultto provide novel information

Source: ERG report 4.2.1

Notes

- Results from Raffoux et al are described in the company submission B2.7.2

National Institute for Health and Care Excellence
Pre-meeting briefing — arsenic trioxide for treating acute promyelocytic leukaemia
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Summary of included trials
Newly diagnosed APL

| | APL0406 (n=266, final cohort) | AML17 (n=235)

Phase 3, randomised, open- Phase 3, randomised, open-label
label, non-inferiority trial trial

TTEN I « No UK patients + Based in UK, Denmark and
* Low and intermediate risk New Zealand
disease only * Included people with high risk
disease

+ Compared ATRA+ATO with Compared ATRA with AIDA
ATRA+idarubicin (AIDA) Dosing of ATO different to
* Dosing of ATO in line with marketing authorisation
marketing authorisation 93% in highrisk group, and 7
people in other risk groups
received gemtuzumab
ozogamicin

Primary Event-free survival at 2 years Quality of life
outcome after diagnosis

Source: company submission tables 2.3 and 2.4

Notes
- APLO0406:
- Evidence presented from published papers only — company was not involved in
the trial
- 162 people were recruited initially. However compliance with quality of life
questionnaires was lower than expected. Therefore enrolment to the trial was
reopened to maximise quality of life information obtained.
- AML17
- Evidence presented from published papers only — company was not involved in
the trial

- Dose of ATO was higher and less frequent than in the marketing authorisation

National Institute for Health and Care Excellence
Pre-meeting briefing — arsenic trioxide for treating acute promyelocytic leukaemia
Issue date: March 2018
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Baseline characteristics
Newly diagnosed APL

Study population APL0406 final cohort AMLA17

ATRA ATRA

Treatment arm AIDA

(n=119)

Median age (years) 46.6 46.6 47 47
Male gender; n (%) 60.0 (46.5) 70.0 (51.1) 60 (52) 60 (50)

White blood cell count,
x10°%/L; median 14 1.5 3.0 2.2

Low risk, n (%) 57 (45.2) 55 (41.3) 86 (74) 92 (77)
Intermediate risk, n (%) 69 (54.7) 78 (58.6) Not reported Not reported
High risk, n (%) N/A N/A 30 (26) 27 (23)

ERG on APL0406: groups are similar and appear to reflect UK patients,
based on comparing with patients in AML17

Source: company submission table 2.7, ERG report table 4.6

National Institute for Health and Care Excellence
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APLO0406 results

Summary

Finalcohort
ATRA+ATO AIDA P value
e e
Event-free survival at 50 97.3 (94 3to100) 80.0(72.9 to 88.0) < 0.001
months, % (95% CI)
Overall survival at 50 99.2 (97.7 to 100) 92.6 (87.9 t0 97.5) 0.007
months, % (95% CI)
Disease-free survival at 50 97.3 (94.3 to 100) 82.6 (75.6 t090.3) < 0.001
months, % (95% ClI)

Haematological CR rate after 127 (100) 132 (97.0) 0.120

induction; n (%)
Molecular CR rate after third 115 (100) 117 (98.3) Not reported
consolidation cycle; n (%)

Cumulative incidence of 1.9 (0.0-4.5) 13.9 (7.1-20.6) 0.0013
relapse at 50 months, %
(95% Cl)

Source: company submission table 2.13, ERG report table 4.8
Notes
- Transplant rates not reported

National Institute for Health and Care Excellence
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Survival results
APL0406
Overall survival Event-free survival
~~~ 100, 100,
T S )
g 754 g 75
% p ATRA +ATO % =] [ATRA +ATO
= AIDA o AIDA
s > p = 0.0073 2 |p<0.001
> o
O D T T T T T 8 u T T L] T T T T
0 12 24 % 48 60 72 84 > 0 12 24 36 48 60 72 84
Time Lu Time
(months) (months)
100 -
Cumulative incidence of relapse
754
9 ATRA +ATO
el AIDA
8 p =0.0013
U 25
©
4 ﬂ
N B % e ® r
Time
(months)

Source: company submission figures 2.6, 2.7, 2.9 and section B2.7.1.4b
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AML17 results

Endpomt ATRA+ATO |AIDA Hazard ratio
amatme e e
Event-free survival at 91% 70% 0.35 0.002
(84-95) (56-80) (0.18-0.68)

93% 89% 0.60 0.250
years, % (95% Cl) (86-96)  (81-93) (0.26-1.42)

ATO = arsenic trioxide; ATRA= All-trans retinoic acid; AIDA= ATRA + idarubicin; Cl=confidence intervals

100

75+

Overall survival (%) | 5

25
ATRA +ATO
ATRA + chemotherapy | o- . i : .
0 1 2 3 4
Time
(years from study entry)

Number at risk
ATRA + ATO 116 110 102 99 79 56 37 23 9

ATRA + chemotherapy 117 101 93 85 73 57 37 25 11 16

Source: company submission table 2.16 and figure 2.12

National Institute for Health and Care Excellence
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Health-related quality of life

» Only available for initial patient cohort
— Long-term analysis in final patient cohort not yet reported
* No baseline assessment performed

+ Significant difference between treatment groups (measured on EORTC
QLQ-C30 scale) only detected for fatigue (p=0.022)

— ATRA+ATO associated with lower fatigue severity after induction but
not after third consolidation course

» Measured on EORTC QLQ-C30 scale

* No statistically significant difference detected in the primary outcome of
global functioning, but study may have been underpowered

» Small but statistically significant benefits of ATRA+ATO over AIDA seen
for cognitive functioning and role functioning

Source: Company submission B2.7.1.2e, B2.7.1.4e; ERG report 4.2.5, 4.2.7

National Institute for Health and Care Excellence
Pre-meeting briefing — arsenic trioxide for treating acute promyelocytic leukaemia
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Adverse events [1] EEIEIIEIEEE
Event  [Timeframe  |ATRA +ATO| AIDA | pvalue_

Induction-specific adverse events, n (%)

Patients with moderate to 21 (17) 17 (13) 0.38
severe differentiation During induction

syndrome

Leukocytosis During induction 56 (43) NR NR
Haematological adverse events, n (%)

_ _ During induction 61(35) 109 (64) <0.001
s:ltfr';tse"::g‘lgsrfi’:e f;g 1t consolidation cycle 8(16) 40 (67) <0.001
days 977 21 consolidation cycle 7(7)  90(92) <0.001

3 consolidation cycle 5 (15) 28 (85) < 0.001

; ; During induction 74 (38) 120 (62) <0.001
B - ccosocotor e S0 0 S0
>15 days 2" consolidation cycle 6(7) 77 <0.001

3rd consolidation cycle 8(23) 16(76) <0.001

- During induction 30(23) 75(55) <0.001

Fever of unknownorigin -, 4 .« o idation cycle 10 (8) 8(6) 0.540
and infection episodes, n —

(%) 2nd consolidation cycle 4 (3) 46 (38) < 0.001

3rd consolidation cycle 2(1.6) 2(1.7) 1.000

Source: ERG report 4.2.6, table 4.9

Notes

- ATRA+ATO group: 5 withdrawals due to toxicity (1 during induction (due to severe
QTc interval prolongation and electrolyte abnormalities) and 4 during consolidation,
(detail of toxicities not reported))

- AIDA group: 10 withdrawals (6 during consolidation (1 patient discontinued due to
cardiac toxicity) and 4 during maintenance (2 patients discontinued due to
myelosuppression lasting more than 50 days). Details for other 7 patients not
reported.)

- EMA commented that “due to the potential synergistic toxicity of ATRA and ATO (i.e.

on hepatotoxicity), no direct extrapolation of safety data observed with single-agent
ATO is considered adequate”

- EMA has recommended that the company conduct a post-authorisation long term
safety cohort study to explore the long-term safety of ATRA+ATO for people with
newly diagnosed APL

National Institute for Health and Care Excellence
Pre-meeting briefing — arsenic trioxide for treating acute promyelocytic leukaemia
Issue date: March 2018
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Adverse events [2]
TR TN P

Non-haematological adverse events, n (%)

During induction 11 (8.5) 1(0.7) 0.002

Patients with QTc 1st consolidation cycle 3(2) 0 0.110

prolongation 2nd consolidation cycle 3(2) 0 0.110

3rd consolidation cycle 2 (1.5) 0 0.230

During induction 51 (40) 4(3) <0.001

Patients with grade 3—4  1st consolidation cycle 5(4) 1(0.7) 0.110

hepatic toxicity 2nd consolidation cycle 1(0.8) 0 0.490

3rd consolidation cycle 0 0 NA

During induction 3(2) 25(18.2) <0.001

Patients with grade 3—4  1st consolidation cycle 0 1(0.8) 1.000

gastrointestinal toxicity ~ 2nd consolidation cycle 0 6 (4.9) 0.03

3rd consolidation cycle 0 0 1.000

_ ) During induction 0 5(3.7) 0.060

Patlgnts with _grade -4 1st consolidation cycle 0 0 NA

R fL{nctlon 2nd consolidation cycle 0 0 NA
abnormalities

3rd consolidation cycle 0 0 NA

Source: ERG report 4.2.6, table 4.9

National Institute for Health and Care Excellence
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Adverse events [3]
o e

Neurotoxicity (all During induction 1(0.7) 0 0.480
grades), n (%) 1st consolidation cycle 5(4.2) 0 0.020
2nd consolidation cycle 6 (5) 0 0.010
3rd consolidation cycle 7(5.9) 0 0.006
Hypercholesterolemia, During induction 14 (10) 12 (8.7) 0.550
n (%) 1st consolidation cycle 19 (16) 12 (9.6) 0.130

2nd consolidation cycle 19 (16) 12 (9.7) 0.140
3rd consolidation cycle 16 (14) 11 (9.0) 0.270

Hypertriglyceridemia, During induction 29 (22) 29 (22) 0.760
n (%) 1st consolidation cycle 22 (18.4) 19 (15.2) 0.490
2nd consolidation cycle 17 (14.4) 10 (8) 0.120
3rd consolidation cycle 16 (14) 13 (1) 0.500

Company notes that adverse events in the trials were mostly managed with
temporary treatment discontinuation and supportive care, with few permanent
discontinuations reported.

Source: ERG report 4.2.6, table 4.9
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ERG comments on APL0406 trial

» Open-label: bias could be introduced

* No UK patients, but patients appear to reflect those seenin
UK clinical practice

* |ntention-to-treat analysis only included patients who received
at least one dose of assigned therapy after randomisation

* Knowledge of long term toxicity of ATRA+ATO is very limited -
long term safety study recommended by EMA

Source: ERG report section 4.2

National Institute for Health and Care Excellence
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Innovation and equality considerations

Innovation
+ Company comments

— Offers a chemotherapy-free treatment option for people newly diagnosed
with low- to intermediate-risk APL

+ reduces toxicity
+ option for people not suitable for chemotherapy
« Royal College of Pathologists/British Society for Haematology
— Reduces risk of relapse
— Reduces need for bone marrow transplant

Equality considerations
« Are there any equalities issues?

— Company highlightedthat older people who can not have chemotherapy
would be eligible for treatment with ATO

— Company highlightedthat ATO+ATRA may decrease blood transfusions
compared to AIDA, which may be more acceptable to people who are
Jehovah’s Witnesses and cannot have blood transfusions

Source: Company submission B1.13, B1.4; submission from Royal College of
Pathologists/British Society for Haematology

National Institute for Health and Care Excellence
Pre-meeting briefing — arsenic trioxide for treating acute promyelocytic leukaemia
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Cost effectiveness

National Institute for Health and Care Excellence
Pre-meeting briefing — arsenic trioxide for treating acute promyelocytic leukaemia
Issue date: March 2018
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Company’s economic model
Includes untreated and treated APL

First-line First-line olerior
treatment treatment e +2y remission
induction consolidation

Second-line N Missing
induction +
1 cycle arrows added

C Molecular /Almg];h consolidation by ERG
remission after HSCT
HSCT _/ *

Second-line
treatment
consolidation

» Markov model

C" Second
End of life Aul?éog_?us molecular * 4week CYCIe
state remission . Llfetlme
\ horizon

%| Transitions that
had largest
impact on ICER

Source: company submission B.3.2.2

Notes

- tMDS/AML = treatment-related myelodysplastic syndrome or acute myeloid leukaemia
- HSCT = haematopoietic stem cell transplant

National Institute for Health and Care Excellence
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Company’s economic model structure

ATRA +ATO
Remission Remission
z2yrs <2yrs
yd |
Relapse Relapse Relapse

ATRA +ATO

ERG comments on model structure
+ Some inconsistencies and omissions in the cost-effectiveness literature search
could have led to relevant evidence being missed
+ Company's de novo model is more complex than models identified in literature,
but ERG considers structure appropriate
+ >40% of patients in the ATRA+ATO first line and AIDA second line group still
alive after 40 years (company’s model time horizon)
*» ERG use 56 years in base case but unclear of the face validity of the
relatively long life expectancy calculated by the model (close to general
population life expectancy)

Source: ERG report sections 5.2.2, 5.2.5

National Institute for Health and Care Excellence
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Company’s economic model inputs

Treatment effectiveness and extrapolation

Efficacy in newly diagnosed APL estimated through remission rates and rate of
relapse in APL0O406 trial

+ Rate of relapse was higher for the first 2 years of remission (molecular remission

state) and lower in ‘+2y remission’ state, where rate was constant until death

Efficacy data for relapsed/refractory APL derived from studies by Raffoux et al_,
Tallman et al., Russell et al., and Platzbecker et al. clinical expert opinions and
an existing US cost-effectiveness model

Safety data from APL0406 and Raffoux et al. trials

Except for cardiac events, adverse events did not lead to a change of treatment,
butimpacted on costs and quality of life

ERG comments on treatment effectiveness and adverse events

Transition probabilities and evidence sources not clearly described

Transitions from second line health states: evidence weak and method of
obtaining probabilities not transparently reported

Should have used conditional probabilities for relapse after first line treatment
Justification for sources of adverse events mostly unclear e.g. some sources for
duration of adverse effects are over 25 years old.

Unclear why specific adverse events chosen, e.g. why reversible arrhythmia not
considered

Source: company submission B3.3.1, B3.3.2; ERG report section 5.2.6, 5.2.7

Notes

- Outcomes from APL0406 used in the model:

» Haematological remission rate after induction

» Proportion of patients evaluable with a PCR test after consolidation

» Complete molecular remission rate after consolidation

» Probability (cumulative incidence) of relapse at 24 and 50 months

* Median time to relapse

» Proportion of patients experiencing adverse events by treatment phase

National Institute for Health and Care Excellence
Pre-meeting briefing — arsenic trioxide for treating acute promyelocytic leukaemia
Issue date: March 2018
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Company’s economic model inputs

Utility values

« Ultility values obtained from literature for other diseases (e.g. chronic lymphocytic
leukaemia and acute myeloid leukaemia) because data from EQ-5D not available
for APL

— Adjusted for age (average age of modelled populationis 45 years)
— Adjusted for the utility representing perfect health
— Disutilities for adverse events included in induction and consolidation

ERG comments on utility values
+ Company’s method of selecting utility values unclear
* Unclear why values from chronic lymphocytic leukaemia chosen
* Adjustments made by company unjustified
* Need for age-adjustmentis unclear as the impact of disease would
outweigh the impact of age
* No evidence to support method of adjusting for utility representing perfect
health — over time, utility values are higher than in general population
* Adjustments not applied to all health states and rationale for this is unclear

Source: company submission B2.4.1, B3.3.1, ERG report table 5.2

National Institute for Health and Care Excellence
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Utility values in the model
[ State | Meanutilityvalue | __Reference ___

Woods et al., 2012

First-line induction treatment 0.739 Szende et al., 2014

. . . Woods et al., 2012
First-line consolidation treatment 0.739 Szende et al., 2014
First molecular remission 0.773 Ll Lt S

Szende et al., 2014
0.849 Szende et al., 2014
Woods et al., 2012

First long-term molecular
remission (>2 years)
Second-line induction + 1 cycle

consolidation 0.673 Beusterien et al., 2010
Rt 0.702 Beusterien et al., 2010
consolidation

Second molecular remission 0.849 Szende et al., 2014
Allogeneic HSCT 0.687 Breitscheidel L., 2008
Autologous HSCT 0.687 Breitscheidel L., 2008
e 0.849 Szende et al., 2014
remission

End of life state 04 Morton et al., 2009
tMDS/AML 0.4 Cooperberg et al., 2013
Hospitalisation -0.01 Assumption

Source: company submission B3.4.9
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Company’s economic model inputs
Treatment costs

Consolidation
Second line: Total £1,884 £25123 £27,006 £1,159 £3,820 £4,979

ATRA+ATO AIDA
Total
Chemo Total
ATRA ATO ATRA  ATRA
+
fesieh (IDA+MTZ) AIDA
First line: Induction £464  £16,079 £16,542 £507  £2,097 £2,604
Firstline: £1,521  £40,196 £41,718 £652  £1,723 £2,375
Consolidation
First line: Total £1,985 £56,275 £58,260 £1,159  £3.820 £4,979
asculia Me. £362 £12,561 £12,924  £507  £2,097 £2,604
Induction
=econc ke £1521  £12,561 £14,083  £652  £1,723 £2375

Source: company submission table 3.7

National Institute for Health and Care Excellence
Pre-meeting briefing — arsenic trioxide for treating acute promyelocytic leukaemia
Issue date: March 2018

29




CONFIDENTIAL

Company’s economic model inputs
Medical costs

Personal Social Services

Cost per follow-up appointment £52.50 Research Unit (PSSRU)

Cost per polymerase chain £280.00 Expert opinion: Guy’s Hospital
reaction monitoring test ~ tariff (NHS Foundation Trust)

Allogeneic haematopoietic stem
cell transplant (HSCT) remission £21,585.75 Leunis et al., 2013
costs (annual)

National Schedule of Reference

Cost per allogeneic HSCT £27,907.53 Costs

Cost per autologous HSCT £7,122.97 srllia sl el sl e
Costs

End of life costs per month £4.670.68 Marie Curie Cancer Care

Source: company submission table 3.10
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Company’s economic model inputs

Resource use [1]

__lltems ________[Cost __|ATRA+ATO |AIDA |References for resource use

Bed days per £396.47 First line: 35 AATO:
patient 32 First line: Lo-Coco et al., 2013
Second Second line: Douer et al., 2005
line: 25 AIDA:
Lo-Coco et al., 2013
Supportive care 0 15 22 Burnettet al., 2015
transfusions
Annual PCR tests £280.00 5 4 Expert opinion
4l Bed days per £396.47 0 4 ATRA+ATO: Expert opinion
j-j patient AIDA: assumption based on
2 treatment schedule
g Ambulatory days  £162.00 First line: 10 0 ATRA+ATO: Expert opinion
o Per patient Second line: AIDA: Inpatient treatment assumed
12.5
Number of days £1.65 1 2 Burnettet al., 201513
of antibiotics
Annual PCR tests £280.00 5 4 Expert opinion

Source: ERG report table 5.13
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Company’s economic model inputs
Resource use [2]
| litems ___[Cost___|ATRA +ATO AIDA Reference for resource use |

Duration of £210 3 3 First remission: Platzbecker et

AIDA: Platzbecker et al.
Others: Expert opinion

Allo Hospitalisation £27,907.53 4 weeks 4 Expert opinion
HSCT duration

Auto Hospitalisation £7,122.97 3 weeks 3 Expert opinion
HSCT duration

ERG comments on costs and resource use

» Lack of justification of sources for cost and resource data

+ Monitoring of haematological response costs not included — costs would be higherin
ATRA+ATO group because more frequentrelapses in second line for AIDA group so
less monitoring needed

17

= follow-up al., 2015

5 Others: Expert opinion

7] Annual £52.50 < 4 First remission: Platzbecker et
E appointments al.

2 Others: Expert opinion

®© Annual PCR £280 4 (0 at first 4 First remission: ATRA+ATO:
- tests remission) Expert opinion

Q

©

=

Source: ERG report table 5.13, section 5.2.9
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Total costs — company’s base case
ATRA+ATO for untreated APL

Cost category ATRA+ATO | AIDA | ATRA+ATO vs. AIDA

Costcategory |

£60,336  £21,604 £38,731
£25402 £31,660 £6,259
£3575  £6,487 £2,912
£2991 £10,389 £7,308
£4142 £12,378 £8,236
£7645 £48326 £40,681
£O06  £5,196 £4,290
£104,996 £136,267 £31,270

» Costs generated by the model for the average patient over a lifetime horizon
+ Largest cost offsets are for HSCT, adverse events and monitoring

Source: company submission table 3.15

Notes

- Discounted costs

- Costs for ‘supportive care and antibiotics’ largely consists of the cost of transfusions
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Company’s base case results
ATRA+ATO for untreated APL

Discounted deterministic base case

QALYs QALYs £/QALY

AIDA 136,267 13. 72
ATRA+ATO 104,996 16.34  -31,270 2.62

Dominant 109,871

Inc., incremental; NMB, net monetary benefit (calculated by NICE technical team
based on a £30,000/QALY threshold)

+ Undiscounted life years:
— AIDA = 26.84
— ATRA+ATO =33.22
— Life years gained =6.38

Source: company submission B3.7.3 tables 3.14, 3.16, 3.18
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analysis results
ATRA+ATO for untreated APL

0.9000 i 150,000
0.8000

0.7000

‘ncremental Costs

FEEE

0.2000

Probability of being accepted as cost-

0.1000
0.0000
0 50,000 100,000 150,000 200,000 250,000 300,000
ICER threshold

Company’s probabilistic sensitivity

ATRA+ATO vs AIDA |Incremental costs |Incremental QALYs |ICER (£/QALY)
_ -£31,088 2.55 Dominant

Cost-effectiveness acceptability Incremental cost-effectiveness
curve for ATRA+ATO vs AIDA plane for ATRA+ATO vs AIDA

+ Probability of ATRA+ATO being cost- + ATRA+ATO dominated AIDA
000 effective at £30,000 per QALY: 93.9% in 77.1% of the simulations

o Simulations

Costs -

Q0025
Costs -

Q0975

J0 fho 15.000 20.000
C%o @

-200.000 + Incremental QALYs

Source: company submission B.3.8.1 figure 3.2, 3.3, table 3.19
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Company’s deterministic sensitivity analysis
ATRA+ATO for untreated APL

+ |CER only computable in 4 cases (in all other cases, ATRA+ATO
dominant over AIDA):

Lower case ____Highercase |
Base case
value

Parameters ICER (£/ ICER (£/

Company base - Dominant 109,870 -

case

Time horizon (5 to 40 years 148,179 -17,628 Dominant 87,308
30 years)

Relapse after 0.139 25,658 4,299 Dominant 179,946

remission (48

months) — AIDA

(0.082-0.209)

CHR rate, first 0.9845 11,927 13,919 Dominant 109,727
line - ATRA+ATO

(0.4922-1.0000)

CMR rate, first 1.0 1,472 31,375 Dominant 109,870
line - ATRA+ATO

(0.5-1.0)

Inc, incremental; CHR, complete haematological remission; CMR, complete molecular remission;
NMB, net monetary benefit calculated by NICE technical team based on a £30,000 threshold

Source: company submission B.3.8.2, appendix J
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Company’s scenario analyses (untreated APL)
Scenario ———[Description

a. AIDA used in second line following To investigate impact of subsequent treatments

both first-line treatments on cost-effectiveness

b. Utility values from Tallman et al. Values used in an existing model

c. AML17 protocol Schedule, dosage, efficacy and safety inputs
taken from AML17

d. ‘Worst-case’ scenario Includes unfavourable inputs for the ATRA+ATO
group

e. Probability of undergoing HSCT Lower proportion of patients undergo autologous
reflecting clinical practice HSCT and allogeneic HSCT is reserved for

f. Including disease-related mortality = For induction and consolidation phases

g. Including maintenance treatment 2 years of maintenance in AIDA group

h. 26 cycles in consolidation state Cycle lengthis 4 weeks so 1 year is 13 cycles
i. Time horizon of 56 years 40 years used in base case

J. Not assuming probability of relapse In base case, probability of relapse at 48 months
was the same at 48 months as 50 in first molecular remission assumed to be equal

patients not in molecular remission after second
line induction

to that at 50 months

Source: company submission B3.8.3, appendix J.4; company’s response to clarification,
B2, B19, B20 and B21; ERG report 5.2.11 and table 5.20

Notes

- Scenario d: ‘Worst-case’ scenario:

utility values set to minimise difference between first line treatment and relapse
health states

low values of the CI for utilities concerning first line treatment and high values
for second line and HSCT health states were used

utility values of the tMDS/AML and end of life health states increased by 25%
costs of follow-up ignored in both arms to minimise the cost in the AIDA
strategy

average weight of the UK population was used to maximise treatment
acquisition costs

probabilities to undergo allogeneic HSCT from the second line health states set
to 0 (except no molecular remission at the end of the induction phase where all
patients received allogeneic SCT)

probabilities to receive autologous HSCT reduced to 0.25

switches due to cardiac events not considered

National Institute for Health and Care Excellence
Pre-meeting briefing — arsenic trioxide for treating acute promyelocytic leukaemia
Issue date: March 2018

37




CONFIDENTIAL

Company’s scenario analyses results
ATRA+ATO vs AIDA for untreated APL

Inc. Inc. ICER
costs (£) | QALYs (E/QALY)

Company’s base case -31,270 2.62 Dominant 109,870
a. AIDA used in second line following both ~ -21,593 272 Dominant 103,193
first-line treatments

b. Utility values from Tallman et al. -31,270 293 Dominant 119,170
c. Schedule, dosage, efficacy and safety 66,384 3.39 Dominant 168,084
inputs from AML17

d. ‘Worst-case’ scenario -9,986 1.58 Dominant 57,386
e. Probability of undergoing HSCT -28,664 2.43 Dominant 101,564
reflecting clinical practice

f. Including disease-related mortality -21,099 3.80 Dominant 135,099
g. Including maintenance treatment -33,012 262 Dominant 111,612
h. 26 cycles in consolidation state -31,813 263 Dominant 110,713
i. Time horizon of 56 years -32,922 2.83 Dominant 117,822
j- Not assuming probability of relapse was -28,555 253 Dominant 104,455
the same at 48 months as 50

Source: company submission B3.8.3, appendix J.4; company’s response to clarification,

B2, B19, B20 and B21; ERG report 5.2.11 and table 5.20

Notes

- NMB, net monetary benefit, calculated by NICE technical team based on a £30,000
threshold

National Institute for Health and Care Excellence
Pre-meeting briefing — arsenic trioxide for treating acute promyelocytic leukaemia
Issue date: March 2018




CONFIDENTIAL

ERG base case — main changes

« Time horizon
— Used 56 years instead of 40 years in company’s base case
+ Alternative utility values

— Removed utility adjustments and used same value (0.70) for first and
second induction and consolidation

— Utility values capped so as not to exceed general population
+ Alternative remission probabilities

— Based remission probability for all patients on APL0406 trial data and
used molecular remission rate to inform probability of transitioning to
remission for patients who could be evaluated with PCR testing

Source: ERG report sections 5.2.2,5.2.5,5.2.6, 5.2.8
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ERG base-case results - Untreated APL

Including summary of exploratory analyses

Deterministic results ATRA+ATO vs. AIDA
Inc. costs |Inc. ICER
QALYs incremental monetary
£/QALY benefit (£

Company base case -£31,270 2.62 Dominant £109,870
1. Company base case — -£25914 243  Dominant £98,814
errors corrected
2. Time horizon 56 years -£27,540 263 Dominant £106,440
3. Alternative utility values -£25914 2.41 Dominant £98,214
4. Utility values capped -£25 914 226 Dominant £93,714
5. Alternative remission -£21,853 227  Dominant £89,953
probabilities
ERG base case (1-5 -£23,502 2.25 Dominant £91,002
combined)
Net monetary benefit calculated by NICE technical team based on a £30,000
threshold

Source: ERG report table 6.1

Notes

- ERG unable to perform probabilistic analyses but company’s deterministic and
probabilistic results are similar, so ERG considers that ATRA+ATO likely to remain
dominant if probabilistic results could be produced for ERG base case.
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ERG scenario analyses

Untreated APL
6. Disease-related No disease-related mortality modelling during on
mortality treatment and remission phases. ERG considers that

mortality risk likely to be higher than in the general
population (consistent with evidence from AML17 trial).

7. Stem cell transplant  In the model, patients can have autologous or allogeneic
(HSCT) HSCT. Clinical expert stated that allogeneic HSCT is
generally not recommended in APL in the UK.

8. Transition from Adjusted using the median time to relapse following
second line molecular  second line remission. Unadjusted probabilities seem
remission to HSCT high but unsure of justification for adjustment.

9. Reversible Expert opinion suggested 2% of patients on ATRA+ATO
arrhythmia experience reversible arrhythmia and switch treatment —

not modelled.

10. Extrapolation of Company’'s model assumes treatment benefits are

treatment effectiveness maintained for entire time horizon, e.g. relapse transition
probability in first line is constant from 2 years after
remission.

Source: ERG report 5.2.2,5.2.3,5.2.6
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ERG scenario analyses — results
ATRA+ATO vs AIDA for untreated APL

Inc. (0434
QALYs | (E/QALY)

ERG base case -£23,502 2.254 Dominant 91,122
6. Adding disease-related mortality in -£17,066 2.682 Dominant 97,526
induction phases (first and second line)

7. Replacing transitions to allogeneic -£9,865 1.624 Dominant 58,585
HSCT for transitions to autologous HSCT

8a. Transitions to HSCT states from -£24 848 2.281 Dominant 93,278
second line remission removed

8b. Transitions to HSCT states from -£22,723  2.242 Dominant 89,983
second line remission ‘uncorrected’

9. Incorporating 2% cardiac events for -£23,606 2.285 Dominant 92,156

ATRA+ATO in induction phase

10. Assuming equal relapse probability for ~ £20,407 1.034  £19,734 10,613
all treatments 2 years after first-line
remission

All of the above scenarios (except 8b) £27,067 1.252  £21,622 10,493
NMB, net monetary benefit calculated by NICE technical team based on a £30,000 threshold

Source: ERG report 5.3.2 and table 6.2.
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Relapsed or refractory APL

Company’s results

Treatment Total Total | Incremental | Incremental ICER
costs (£) | QALYs | costs (£) QALYs incremental
£/QALY
AIDA 188,877 -
ATRA+ATO 198,959 9.44 £10,082 -0.60 £16,733

« Provided following request for clarification

+ Implemented by changing health states representing first line therapy to second
line, and neutralising states representing second line (no transitions to these
states were possible)

+ Company state that if ATO is used for untreated APL, the number of relapses will
decrease so a very small population will have relapsed/refractory APL

» No efficacy data found for ATO alone in relapsed or refractory disease so not
modelled

— Clinical experts stated ATO is rarely used alone in relapsed or refractory
disease

+ Clinical experts stated that best supportive care is not a relevant comparator —
analysis not carried out

Source: company submission B2.14, table 1.1; company’s response to clarification
question B5, table 4
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ERG analysis of relapsed/refractory APL

* ERG unsure how company’s analysis performed
— No detail about sources of transition probabilities

* ERG’s analysis implemented by removing first line health states
— Based on ERG base-case model

+ ERG state that this analysis should be considered explorative given the
concerns with the evidence informing the second line health states

Relapsed Total Total | Incremental | Incremental ICER

Irefractory APL| costs | QALYs costs QALYs incremental
£/QALY

AIDA £191,158 8.620

ATRA+ATO £209,365 9.204 £18,207 0.584 £31,184

Source: ERG report section 5.3.3 and table 6.3
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Key issues — cost effectiveness

 |s the company’s model appropriate for decision making?

» Are the model inputs used plausible (transition probabilities,
extrapolation of treatment effectiveness)?

» |s arsenic trioxide with ATRA cost-effective in newly diagnosed APL?

» Should best supportive care and stem cell transplant be included as
comparators for relapsed or refractory APL?

« Should arsenic trioxide alone be modelled in relapsed or refractory APL?
+ |s arsenic trioxide with ATRA cost-effective in relapsed or refractory APL?
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Executive summary

Background

Acute promyelocytic leukaemia (APL) is a rare subtype of acute myeloid leukaemia
(AML) characterised by excessive bleeding, resulting in a high risk of death before
treatment and at its early stages. Although when left untreated APL is the most
rapidly fatal leukaemia, if promptly diagnosed and treated it becomes the most

frequently curable AML subtype.

The incidence of APL is just over 1 in 1,000,000 people’-? and the disease
constitutes 3-7.4% of AML cases'. Thus, APL can be classified as a rare disease
according to the European Medicines Agency (EMA), which defines rare diseases as
those that affect no more than 5 in 10,000 people in the European Union*. In 2014,
2,590 people were diagnosed with AML in England according to the final NICE
scope; from this figure and the aforementioned APL incidence rates, we estimated

that no more than 187 patients are diagnosed with APL in England per year.

Before the approval of ATO in first line, patients with newly-diagnosed APL were
commonly treated with the combination of all-trans retinoic acid (ATRA) and
anthracycline-based chemotherapy (often idarubicin, which forms the basis of the
AIDA regimen). Treatment of patients with APL is divided into three phases. The first
phase is induction therapy, which aims to achieve complete haematological
remission (CR). This is followed by two phases of post-remission therapy
(consolidation and maintenance) intended to maintain CR. However, in the UK,

maintenance treatment is usually omitted.

Although recent studies show that chemotherapy-based treatment is effective in as
many as 70% of APL patients® (80% if only those of low- to intermediate risk are
considered®), a considerable proportion of patients relapse and/or die. Furthermore,
anthracycline-based treatment is associated with a number of adverse events,
including considerable haematological toxicity which puts patients at risk of serious
infections. In the longer term, anthracycline-treated patients may experience heart
failure” 8 or develop a treatment-related secondary leukaemia, which is associated
with poor prognosis® °.
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Patients who relapse following treatment with ATRA and an anthracycline are
commonly treated with arsenic trioxide (ATO) with the aim to achieve a second CR.
Approximately 60% of patients subsequently receive a haematopoietic stem cell
transplant (HSCT), which appears to reduce the risk of another relapse and improve

survival'l,

ATO was initially approved in March 2002 for the treatment of patients with relapsed
or refractory APL previously treated with retinoids and chemotherapy, and has since
been established in the UK (and around the globe) as the standard and widely
recommended therapy in this setting. In November 2016, this initial indication was
extended as ATO was approved by the EMA for use in adult patients with previously

untreated low-to-intermediate risk APL.

Efficacy of arsenic trioxide in APL

Newly-diagnosed, low- to intermediate-risk APL

The marketing authorisation in newly-diagnosed low- to intermediate-risk APL was
primarily based on the international multicentre APL0406 trial, in which 266 eligible
adult patients with newly-diagnosed APL were randomised to receive ATO combined
with ATRA (ATRA + ATO) or chemotherapy combined with ATRA (the AIDA
regimen). This important trial showed that ATRA + ATO significantly improved overall
survival (OS) at 50 months compared with AIDA (99.2% vs 92.6% respectively,
p=0.007)8. The primary endpoint of this trial was event-free survival (EFS) at two
years in the initial cohort of 156 patients (97% with ATRA + ATO vs 86% with AIDA,
p<0.001 for non-inferiority, p=0.02 for superiority)'?. EFS was significantly better in
the ATRA + ATO group across all subsequent analyses® '3 to reach 97.3% at 50
months in the full cohort of 266 patients, compared with just 80.0% in the AIDA
group (p<0.001)8. The primary source of the observed EFS benefit was a reduction
in the number of relapses with ATRA + ATO — at 50 months, the cumulative
incidence of relapse was as little as 1.9% in the ATRA + ATO group compared with
13.9% in the AIDA group (p=0.0013)®.

The use of ATRA + ATO in patients with newly-diagnosed APL is also supported by
the primarily UK-based AML17 trial, which included 235 eligible patients of any risk
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group. Compared with the APL0406 trial, AML17 used an off-label attenuated ATO
schedule and a slightly modified AIDA regimen with no maintenance therapy and an
addition of gemtuzumab ozogamicin in high-risk patients. Although the trial failed to
meet its primary endpoint (quality of life [QoL]), possibly due to not fulfilling its patient
enrolment®, the efficacy results were positive. This trial confirmed the EFS benefit of
ATRA + ATO over AIDA (4-year EFS of 91% vs 70%, p=0.002), particularly in low-
risk patients (4-year EFS was 92% in the ATRA + ATO group [n=86] vs 71% in the
AIDA group [n=92], p=0.008)°. Similarly to the APL0406 trial, the difference in EFS
resulted largely from the significantly lower incidence of relapse with ATRA + ATO.
The 4-year cumulative incidence of haematological relapse was 18% in the AIDA
arm and 1% in the ATRA + ATO arm (p=0.0007)°. In this trial, patients were closely
monitored for molecular relapse and many were treated before progression into a full
haematological relapse, so that the cumulative incidence of molecular relapse at 4
years was 27% in the AIDA group and 0% in the ATRA + ATO group (p<0.0001)°.

The two aforementioned randomised controlled trials (RCTs) provided robust clinical
evidence supporting ATO approval by the EMA. In addition, our systematic review of
non-randomised studies evaluating the efficacy and safety of ATO in conditions
closer to routine clinical practice generally supported a favourable benefit-risk ratio of
ATO in the treatment of APL.

Relapsed/refractory APL

The efficacy of ATO in patients with relapsed or refractory APL was demonstrated in
two single-arm studies conducted in the US' 15, with no additional European studies
supporting the EMA approval in this indication. Our systematic literature review
identified a single small RCT'® conducted in this setting in Europe. This paucity of
high-quality data should be viewed in light of the rarity of APL and the fact only up to
a third of patients relapse. Furthermore, with first-line ATO use the number of
patients who relapse will substantially diminish, so that the relapsed/refractory APL
indication will become even smaller. Although RCT data are scarce, a wealth of
evidence has been accumulated over the last 15 years confirming the findings of the
initial pivotal studies. The RCT by Raffoux, et al. demonstrated that treatment with

ATRA + ATO allows as many as 80% of patients to achieve a second remission®,
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which enables them to be considered for a potentially curative HSCT. However,
there is a growing body of evidence that ATRA+ATO may be an effective second-line
treatment option even if not followed by transplantation!' 7. Indeed, recently a 96%
3-year post-relapse OS was reported in the updated analysis of the AML17 trial,

despite less than half of the patients (11 out of 25) receiving a transplant'”.

Safety of arsenic trioxide

Overall, treatment with ATO is well-tolerated both in monotherapy and when ATO is
combined with ATRA. Compared with AIDA, the combination of ATRA and ATO
provides an important advantage of reducing haematological toxicity®. Furthermore,
no cases of secondary myelodysplastic syndrome or AML were observed among
ATO-treated patients in the APL0406 and AML17 trials, compared with a total of 3
chemotherapy-treated patients across both trials® €. While the combination of ATRA
+ ATO is associated with adverse events including QTc prolongation, hepatotoxicity,
leukocytosis and differentiation syndrome, in clinical trials these were mostly
managed with temporary treatment discontinuation and supportive care, with few
permanent discontinuations being reported. Finally, although ATO has only recently
been approved for the treatment of patients with newly-diagnosed APL, its safety
profile is well-established through clinical studies conducted in the
relapsed/refractory setting and the substantial volume of post-marketing data
collected by Teva since 2000 when ATO was first approved in the US. Furthermore,
as second line patients tend to have more health issues than first-line patients, it can
be assumed that the current pharmacovigilance data provides reassurance on the

safety profile of ATO usage in first-line patients

Economic analysis

With APL being a rare disease, very few economic studies are available and none
specific to the UK. A de novo cost-utility analysis was therefore conducted for
ATO+ATRA in the treatment of newly-diagnosed adult patients with low- to

intermediate-risk APL.

Considering the very low relapse rate observed with ATO in RCTs, it is expected that
once National Health Service (NHS) funding is available clinical practice will shift
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towards the use of ATO as standard of care in newly-diagnosed patients. Therefore,
the use of second-line treatments (including ATO) will decrease and will be driven
mostly by the type of prior (first-line) therapy received. Consequently, the
relapsed/refractory APL population was not evaluated separately, but rather
analysed in relation to the newly-diagnosed population. Thus, the model provides an

overall ICUR for ATO use in both first and second line.

In the base-case scenario, the combination of ATRA + ATO was associated with an
incremental gain of 2.62 QALY's and provided a saving of £31,270 compared with
AIDA over a lifetime horizon. Thus, the combination of ATRA + ATO was dominant
and no base-case ICUR was calculated. The results of deterministic and probabilistic

sensitivity analyses supported the robustness of these conclusions.

This economic analysis suggests that the use of ATRA + ATO in accordance with its
licensed indication is a clinically-effective and cost-effective allocation of NHS

resources in England and Wales.
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B.1 Decision problem, description of the technology and

clinical care pathway
B 1.1 Decision problem

This technology appraisal evaluates clinical and cost-effectiveness of arsenic trioxide
(ATO) for the treatment of acute promyelocytic leukaemia (APL). It covers the full
marketing authorisation for ATO, that is induction of remission, and consolidation in
adult patients with:

« newly diagnosed low-to-intermediate risk APL (white blood cell count <10x103/l) in
combination with all-trans retinoic acid (ATRA) (also referred to as first-line
treatment)

e relapsed/refractory APL (previous treatment should have included a retinoid and
chemotherapy) (also referred to as second-line treatment)

characterised by the presence of the t(15;17) translocation and/or the presence of
the promyelocytic leukaemia/retinoic-acid-receptor-alpha (PML/RAR-alpha) gene.

No technology appraisal guidance in APL has been published in the UK to date. ATO
has never been assessed by the NICE, so it was requested that the submission
should cover not only the newly-approved (November 2016) first-line indication, but
also the second- line indication, in which ATO has been approved in Europe since
March 2002. The full decision problem is described in Table 1.1, along with any
differences between this submission and the Final Scope published by NICE, and
the rationale for these differences.
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Table 1.1. The decision problem

Final scope issued by NICE

Decision problem addressed
in the company submission

Rationale if different from the final NICE scope

Population Adults with: Adults with: None
e untreated low-to-intermediate risk |e untreated low-to-intermediate risk
acute promyelocytic leukaemia acute promyelocytic leukaemia
e relapsed/refractory acute e relapsed/refractory acute
promyelocytic leukaemia (APL) promyelocytic leukaemia (APL)
characterised by the presence of the
t(15;17) translocation and/or the
presence of the promyelocytic
leukaemia/retinoic-acid-receptor-
alpha (PML/RAR-alpha) gene.

Intervention ATO (with or without ATRA) o First-line treatment: ATO In line with both the pivotal APL0406 trial® 3 and the AML17 trial?,
combined with ATRA: both ATO is authorised for use in newly-diagnosed patients in
administered according to the combination with ATRA. No treatment combinations are
APL0406" protocol. AML172 specified for use in relapsed/refractory patients, although in the
protocol was studied as a AMLA17 trial treatment with ATRA+ATO (administered as in first
scenario. See section B 2.3.1 for |line) was used in patients who relapsed®.
the differences between these two |Based on clinical expert opinion, it appears ATO alone (without
protocols. ATRA) is now rarely used in the relapsed/refractory setting.

e Second-line treatment: ATO Thus, for both first- and second-line treatment, only the
administered according to the ATRA+ATO combination was considered in the economic
SPC + ATRA administered analysis.
according to the APL0406'
protocol (as in first line). The
AML17 protocol? was studied in a
scenario analysis.
Comparator(s) |e AIDA regimen (ATRA in ¢ Following a relapse, the choice of |e In the second-line indication, HSCT was not considered as a

combination with idarubicin)

e haematopoietic stem cell
transplantation (HSCT) (people
with relapsed or refractory APL)

therapy strongly depends on prior
treatments the patient has
received. It is therefore difficult to
separate first- and second-line
indications of ATO, as they're

direct comparator, since administration of ATRA+ATO usually
precedes transplantation rather than replaces it. Upon relapse,
ATRA+ATO can be used to induce remission, which, if
possible, would be consolidated with HSCT? €. Although
additional ATO (+ ATRA) cycles may be used in patients who
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Final scope issued by NICE

Decision problem addressed
in the company submission

Rationale if different from the final NICE scope

e best supportive care (people with
relapsed or refractory APL)

closely linked. To optimally reflect
the treatment pathway of APL
patients in the UK, Teva has
decided to submit a single model
which evaluates of the cost-
effectiveness of ATO (+ATRA) in
newly-diagnosed patients (first-
line indication) with second-line
treatments included, rather than
presenting a separate cost-
effectiveness evaluation of ATO
as a second-line treatment.

For first-line treatment, AIDA was

the comparator considered in both
the pivotal APL0406 trial® 3 and in
the economic analysis

For the second-line part of the
model, we considered a situation
where ATO was available first-line
and some of the patents who
received ATO first line switched to
AIDA in second line, so that AIDA
was retained as the comparator.

do not undergo a transplant® 7, ATO-based maintenance
treatment is not included in the licensed administration
schedule, and was therefore not considered in the economic
analysis. Furthermore, other maintenance treatment options
are also available to APL patients who do not undergo
transplantation®, and it would be difficult to include all of them
without overtly complicating the analysis. We therefore took a
simplified approach of not modelling second-line maintenance
treatment, especially given that the number of patients
concerned would be very small.

Best supportive care was not considered as a direct
comparator in the second-line indication. Following ATO-based
treatment of first APL relapse, Lengfelder et al. reported 3-year
EFS of 245%, suggesting that attempting curative treatment
may be most appropriate in patients with relapsed/refractory
APL. Given the severity of APL, best supportive care can be
seen as a palliative approach, and thus expected to be used
where the disease is refractory to all other treatments,
including ATO in second (or subsequent) treatment lines.
Thus, it is unlikely that best supportive care will be considered
an alternative to ATO or AIDA (see below) for treatment of
relapsed APL. It is, however, worth noting that the economic
analysis does take into account best supportive care — upon
failure of second-line treatment, patients in the model
progressed to an end-of-life state, where they received
palliative care.

The choice of second-line treatment is largely determined by
the first-line therapy that the patient has received, and ATO
(usually + ATRA) is the standard treatment for APL relapses
after first-line treatment containing ATRA and an anthracycline
(e.g. AIDA). However, the choice of optimal salvage treatment
in patients who relapse following first-line ATO use is less
clear. This is largely due to the absence of established
guidelines, as many treatment guidelines in APL (e.g. from the
European LeukemiaNet® and ESMO?®) precede the approval of

Page 7 of 156
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Final scope issued by NICE

Decision problem addressed
in the company submission

Rationale if different from the final NICE scope

ATO for first-line use. In the economic analysis, treatment of
relapses following first-line ATO use was therefore based on
clinical expert opinion. It was assumed that patients who
remained in remission for 22 years following first-line
ATRA+ATO treatment were re-treated with ATRA+ATO upon
relapse. However, patients who achieved only a short (<2
years) remission after first-line treatment with ATRA+ATO,
were assumed to be treated with AIDA upon relapse. Thus,
AIDA was considered as a comparator also in the
relapsed/refractory APL setting. See section B 1.3.2 for more
details of APL treatment pathway.

Outcomes

e Overall survival (OS)
e Progression-free survival (PFS)

¢ Response rates (bone marrow
remission)

e Adverse effects of treatment

¢ Health-related quality of life
(HRQolL)

¢ OS
e Event-free survival (EFS)

e Complete haematological and
molecular remission rates

e Cumulative incidence of relapse
(CIR)

o Disease-free survival (DFS) or
relapse-free survival (RFS)

e Adverse effects of treatment
¢ HRQoL

PFS was not an endpoint in the pivotal APL0406 trial® 3 or in
the AML17 trial?, and is thus not presented. Instead, the
manufacturer presented data on EFS — the primary endpoint of
the APL0406 trial® 3. It is, however, worth noting that in the
APLO0406 trial patients failing treatment were those who did not
achieve remission, relapsed, or died (see section B 2.4),
which is similar to what would be considered treatment failure
when analysing PFS. In the AML17 trial, an additional event of
treatment-related myelodysplastic syndrome or acute myeloid
leukaemia (tMDS/AML) was also included in the EFS analysis;
however, only a single patient in this study developed tAML?,
so that inclusion of this event in EFS evaluation could be
considered to have little effect on the overall result. In
conclusion, although EFS rather than PFS is presented, the
two outcomes are similar, so this does not represent a major
deviation from the scope.

In addition to the outcomes listed in the Final Scope, the
manufacturer will also present data on cumulative incidence of
relapse and DFS (or RFS), if available. Given the curative
intent of APL treatment, these endpoints are of particular
importance, as they provide information on the proportion of
patients who remain disease-free.
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B 1.2 Description of the technology being appraised

B 1.2.1 Description of the technology

ATO (Trisenox®, Teva Pharma B.V.) is a form of naturally occurring arsenic believed

to have multiple mechanisms of action in APL, including inducing cell death by

damaging or degrading the PML/RARa fusion protein — the product of the genetic

mutation characterising APL. The use of ATO offers a chemotherapy-free treatment

option for patients with APL. ATO is administered by intravenous infusion and should

be used under the supervision of a physician who is experienced in the management

of acute leukaemias; monitoring procedures outlined in the SPC (see Appendix C)

should be followed.

Table 1.2. Technology being appraised

UK approved name and brand
name

Arsenic trioxide (Trisenox®)

Mechanism of action

The mechanism of action of ATO is not completely
understood'®. ATO causes morphological changes and
deoxyribonucleic acid (DNA) fragmentation characteristic of
apoptosis in NB4 human promyelocytic leukaemia cells in
vitro'©. It also causes damage or degradation of the PML/RAR
alpha fusion protein™®.

Marketing authorisation/CE
mark status

ATO has been approved in the US for the treatment of
relapsed or refractory patients since 2000'! and in the EU since
2002'2. In November 2016 it was approved in the EU for the
treatment of newly-diagnosed patients with low- to
intermediate-risk APL.

ATO received orphan designation for the treatment of APL from
the FDA in March 1998'" and from the EMA in October 20002,
The period of market exclusivity (related to orphan drug status)
has since ended in both the US and the EU.

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

ATO is indicated for induction of remission, and consolidation
in adult patients with:

¢ Newly diagnosed low-to-intermediate risk acute
promyelocytic leukaemia (APL) (white blood cell count,
<10x10%/pl) in combination with all-trans-retinoic acid (ATRA)

¢ Relapsed/refractory APL (Previous treatment should have
included a retinoid and chemotherapy)

characterised by the presence of the 1(15;17) translocation
and/or the presence of the Pro-Myelocytic Leukaemia/Retinoic-
Acid-Receptor-alpha (PML/RAR-alpha) gene.

The response rate of other acute myelogenous leukaemia
subtypes to arsenic trioxide has not been examined.

Method of administration and
dosage

ATO must be administered under the supervision of a
physician who is experienced in the management of acute
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leukaemias. Special monitoring procedures apply:

¢ Prior to initiating therapy with ATO, a 12-lead
electrocardiogram (ECG) must be performed and serum
electrolytes (potassium, calcium, and magnesium) and
creatinine must be assessed. Pre-existing electrolyte
abnormalities must be corrected and, if possible, medicinal
products that are known to prolong the QT interval must be
discontinued.

¢ Patients with risk factors for QTc prolongation or risk factors
for torsade de pointes should be monitored with continuous
cardiac monitoring (ECG).

e Patient’s electrolyte and glycaemia levels, as well as
haematological, hepatic, renal and coagulation parameters
must be monitored at least twice weekly (and more frequently
for clinically unstable patients) during the induction phase,
and at least weekly during the consolidation phase.

e Patients should be monitored for the appearance of adverse
events associated with ATO, such as differentiation
syndrome and hyperleukocytosis (occurring mainly during
induction therapy), and hepatotoxicity.

ATO dosing and administration schedule depends on the
specific indication (first- or second-line) in which it is used:

Newly diagnosed low-to-intermediate risk APL
Induction treatment schedule

e ATO must be administered intravenously at a dose of 0.15
mg/kg/day, given daily until complete remission is achieved.
If complete remission has not occurred by day 60, dosing
must be discontinued.

Consolidation schedule

e ATO must be administered intravenously at a dose of 0.15
mg/kg/day, 5 days per week. Treatment should be continued
for 4 weeks on and 4 weeks off, for a total of 4 cycles.

Relapsed/refractory APL
Induction treatment schedule

e ATO must be administered intravenously at a fixed dose of
0.15 mg/kg/day given daily until complete remission is
achieved (<5% blasts present in cellular bone marrow with no
evidence of leukaemic cells). If complete remission has not
occurred by day 50, dosing must be discontinued.

Consolidation schedule

e Consolidation treatment must begin 3 to 4 weeks after
completion of induction therapy. ATO is to be administered
intravenously at a dose of 0.15 mg/kg/day for 25 doses given
5 days per week, followed by 2 days interruption, repeated
for 5 weeks.

Additional tests or
investigations

ATO is indicated for the treatment of APL characterised by the
presence of the t(15;17) translocation and/or the presence of
the Promyelocytic Leukaemia/Retinoic-Acid-Receptor-alpha
(PML/RAR-alpha) gene. This translocation accounts for up to
98% of APL cases; however, other translocations involving the
RARA gene have also been identified in APL"3. It is widely
accepted that the diagnosis of APL (as opposed to other types
of AML) should be confirmed through molecular testing for
PML-RARA. Although the pivotal APL0406 trial accepted a
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number of methods through which genetic confirmation of APL
diagnosis could be established ', the diagnostic tests that
appear most feasible for routine use are polymerase chain
reaction (PCR) and fluorescent in situ hybridisation (FISH).

APL patients also undergo repeated bone marrow biopsies and
the collected material is PCR-tested for the presence of PML-
RARA, which allows the treating clinician to establish how the
patient responds to treatment (i.e. if molecular remission has
been achieved or if minimal residual disease can be detected),
and to monitor the patient for molecular relapse (i.e. the
reappearance of PML-RARA in the bone marrow), which allows
second-line treatment to be administered early, before the
patient progresses into a full haematological relapse that may
be life-threatening. The frequency of monitoring depends on
treatment choice.

List price and average cost of [£2,920 / pack of 10 ampoules. On average, a patient requires
a course of treatment approximately 12/13 packs of Trisenox over the full course of
treatment (induction and four consolidation cycles), amounting
to £35k-£38k per patient. Note that treatment should be
completed within less than a year, with induction therapy taking
less than 2 months (up to 60 days) and the full consolidation
schedule spanning 28 weeks (6.4 months).

Patient access scheme (if Not applicable
applicable)

B 1.2.2 Impact on healthcare services

ATO has been approved in the relapsed/refractory APL setting for the last 15 years
and can be considered the standard of care for second-line APL treatment in the UK.
Consequently, any impact on service delivery from introducing ATO-based treatment
for relapsed/refractory APL in the UK would already have taken place. Based on a
European registry of relapsed APL, Lengfelder, et al.” reported that ATO (+ ATRA)
can successfully induce a second remission in nearly 90% of patients presenting
with haematological relapse, and that approximately 60% of relapsed APL patients
undergo HSCT as post-consolidation therapy. Thus, the use of ATO in second-line
likely increased the eligibility for HSCT procedures, due to a number of patients
successfully achieving a second remission and receiving further treatment to
consolidate it. However, with the introduction of the ATRA+ATO combination in first-
line, it is estimated that the number of patients who relapse will decrease,
consequently reducing the need for HSCT procedures (and the associated costs,
see section B 3.7).

Another way in which the use of ATRA+ATO in first line may impact healthcare
services is through reduced need for inpatient treatment. During the induction phase,
patients require particularly close monitoring and are generally hospitalised, whether
they receive ATO- or chemotherapy-based treatment. During consolidation,
however, patients are able to receive treatment with ATO primarily in the day-care
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setting, unless otherwise indicated. The UK-based AML17 trial reported a
significantly shorter duration of hospital stay in patients receiving ATRA+ATO during
both induction and the first consolidation cycle compared with AlIDA-treated
patients?. During the initial consolidation cycle, the median (interquartile range)
length of hospital stay was 1 (0-10) days in the ATRA+ATO group compared with 5
(2-10) in the AIDA group?, implying a sizeable proportion of patients receiving
ATRA+ATO required no hospitalisation, or only a short hospital stay during the first
consolidation cycle.

Further, the APL0406 trial showed that, in first-line APL treatment, the combination
of ATRA+ATO produces less haematological toxicity than the AIDA regimen' 3. In
the UK, the AML17 trial did not directly report haematological toxicity, but showed a
reduced requirement for both blood and platelet transfusions among ATRA+ATO
treated patients (compared with those treated with AIDA) during induction and the
first consolidation cycle?, suggesting patients receiving ATO-based first-line
treatment are likely to need less intensive transfusions in clinical practice.

In terms of drug administration, during the consolidation phase ATO requires more
frequent dosing than chemotherapy (80 infusions as opposed to 10 in the AIDA
regimen). Although, as mentioned above, many patients should be able to receive
ATO in the day clinic setting without the need for prolonged inpatient stay, the
additional intravenous infusions will need to be accommodated for. In addition,
patients would typically have an ECG before each ATO dose or every week — this is
directly related to QTc prolongation frequently observed with ATO (see section B
2.11).

B 1.3 Health condition and position of the technology in the

treatment pathway
B 1.3.1 APL overview

APL is a distinct subtype of acute myeloid leukaemia (AML), classified by the WHO
within the category of AML with recurrent genetic abnormalities’* and as M3
according to the French-American-British (FAB) classification'. At the genetic level,
APL is caused by a translocation between chromosomes 15 and 17, abbreviated as
t(15;17), fusing the PML gene with the RARA gene, which results in formation of the
PML-RARa fusion protein'3. Although up to 98% of APL cases are caused by PML-
RARA gene fusion, other translocations involving the RARA gene have been
identified in some cases of APL'3.
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APL is a rare disease; however, precise incidence estimates vary between reports.
In an analysis of 2000—2002 data from 44 cancer registries across Europe, Sant et
al. reported that APL and other AMLs with recurrent genetic abnormalities jointly
constituted just under 4% of all AML cases, with an overall annual crude incidence
rate of 0.14 per 100,000'6. Similarly, Visser et al. extracted data from the European
Cancer Registry-based EUROCARE-4 study, analysing information on patients
diagnosed between 1995 and 2002 from 64 European cancer registries, and found
that 3% of observed AML cases could be attributed to APL', resulting in a crude
annual incidence rate of 0.11 per 100,000 people'’. In the same study, complete
prevalence of APL was estimated at 0.6 per 100,000, with just over 3,200 people
affected across the EU27'". Other estimates of APL incidence are, however,
somewhat higher. A study by Dores, et al. based on the US Surveillance,
Epidemiology and End Results (SEER) Program registry reported that age-adjusted
incidence of APL was 0.27 per 100,000 person-years, with the disease accounting
for 7.4% of AML cases'®.

In terms of the age at which patients are most often affected, Dores, et al. reported a
median age of 47 years at diagnosis'®. The incidence of APL was low in children
under the age of approximately 10 years, but rose steeply during the teen years to
remain almost constant through adult working years, and decreased again in the
elderly'®. Similar findings were seen in a UK study by Vickers et al., which analysed
159 APL cases from four Regional Leukaemia Registries’®. This age distribution is a
key difference between APL and most other AML types, which are diagnosed at a
median age exceeding 60 years'®. Thus, APL is likely to pose a considerable
societal burden, affecting people of working age. Regarding other patient
characteristics, men and women are equally affected by the disease'” 8, but the
incidence does appear to vary by ethnicity, being higher in Hispanics'®.

Although initial symptoms of APL, such as fatigue, abnormal bruising and bleeding
may be initially inconspicuous, the disease can progress rapidly with very poor
survival prognosis. Retrospective analyses report that 10-29% of patients die within
30 days of hospital admission or diagnosis?®-23 (i.e. usually during induction therapy);
31-55% of these deaths result from haemorrhage (CNS2°-22 and pulmonary?® 22), the
risk of which is considerable in APL, due to coagulopathy frequently associated with
the disease. Even in the setting of recent randomised controlled trials (RCTs),
mortality during induction treatment can be considerable. Four deaths were recorded
during induction therapy among 136 evaluable patients (3%) in the chemotherapy
arm of the APL0406 trial ® (see section B 2.7.1). In the AML17 trial (see section B
2.7.1), 11 of 119 patients randomised to ATRA + chemotherapy (9%) died by day 60
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(i.e. by the end of the induction phase), as did six of 116 patients (5%) randomised to
ATRA+ATO?. Treatment guidelines from the European LeukemiaNet recommend
that diagnostic suspicion of APL should be considered a medical emergency?®.

Relapse risk stratification plays an important role in determining the most appropriate
treatment options for APL patients. Definition of relapse risk categories and
development of risk-adapted treatment strategies are considered significant
advances in the management of APL?*. Assessment of relapse risk in APL is
primarily based on white blood cell (WBC) count at presentation, with patients whose
WBC count exceeds 10x10%L generally predicted to have a higher risk of relapse.
Risk stratification was developed through a joint analysis of two multicentre trials
(AIDA0493 and LPA96)?5. Univariate analysis revealed that remission duration was
significantly affected by WBC at presentation and showed a tendency towards being
affected by platelet count?®. In a multivariate analysis of DFS, WBC count <10x10°%/L
and platelet count >40x10%L were significantly associated with a favourable
prognosis?®. Conversely, WBC count >10x10%L and platelet count <40x10%L were
significantly associated with unfavourable prognosis?®. Consequently, the following
relapse risk categories were identified in a simplified predictive model for RFS: low-
risk (WBC <10x10°%L and platelet count >40x10%L), intermediate-risk (WBC and
platelet counts <10x10%L and <40x10%L, respectively) and high-risk (WBC count
>10%10%L)%. This risk definition plays an important role when making treatment
decisions in APL, as treatment is commonly risk-stratified. Especially, ATO is
currently only licensed for the treatment of patients with newly-diagnosed low- to
intermediate-risk APL, as well as all patients with relapsed or refractory disease.

B 1.3.2 Treatment strategies in newly-diagnosed and relapsed/refractory APL

Compared with many other subtypes of AML, APL requires a different treatment
approach® and is associated with a more favourable prognosis, with over 70% of
recently-treated patients achieving long-term (24-year) EFS? (>80% in the low- to
intermediate-risk group?®), compared with just up to around 40% of AML patients
who can be considered cured?’. Thus, treatment of APL has a curative aim, that is to
achieve and maintain molecular remission and provide the patient with chances of
long-term disease-free survival. Long-term survival in APL remission can be
achieved in =270% of newly-diagnosed patients following chemotherapy-based
treatment and >90% following ATRA+ATO? 3. Although these figures were
traditionally lower in relapsed or refractory patients (245% following second-line
ATO-based treatment in a European registry of relapsed APL’), recent studies
suggest treatment outcomes in this setting are improving. A report on the 25 patients
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who relapsed following AIDA treatment in the AML17 trial and received ATRA+ATO
mentioned three second relapses and two deaths in this group? so that the
remaining 20 (80%) of patients remained alive in second CR at the time results were
published.

B 1.3.2.1 European treatment guidelines in APL

First-line therapy in APL generally consists of three consecutive treatment phases:
induction, consolidation and maintenance, although maintenance is usually omitted
in the UK clinical practice with the aim of minimising the risk of treatment-related
myelodysplastic syndrome or acute myeloid leukaemia (tMDS/AML). Table 1.3
provides an overview of European guidelines for first-line treatment of APL. It is
worth noting, that the treatment guidelines described below precede the approval of
ATO for first-line treatment of APL. Consequently, the 2013 guidelines from the
European Society for Medical Oncology (ESMO)° and the 2009 European
LeukemiaNet guidelines® do not explicity recommend an ATO-based first-line
treatment regimen for wider use, acknowledging the paucity of available data at the
time of guideline preparation® or restricting it to patients with contraindications to
chemotherapy and clinical trials®. However, German guidelines from both the
Deutsche Gesellschaft fiir Himatologie und Medizinische Onkologie (DGHO)?® and
the German Intergroup® do list the ATRA+ATO combination as an option for treating
newly-diagnosed low- to intermediate-risk patients.

In relapsed or refractory disease, ATO is the most widely recommended treatment
across the four aforementioned sets of guidelines. The ESMO guidelines mention
durable remissions achieved with ATO in this setting®. Similarly, the European
LeukemiaNet guidelines recommend ATO-based regimens as the treatment of
choice for patients with relapsed APL, although they also state ATRA in combination
with chemotherapy may be used in this setting®. The German Intergroup and DGHO
guidelines recommend ATO-based treatment for induction and consolidation in
second line, with the exception of patients treated with ATO in first line, who should
be switched to ATRA + anthracycline-based chemotherapy (with the addition of Ara-
C in consolidation)® 28, However, the DGHO guidelines mention that re-treatment
with ATO may also successfully induce a second remission, albeit ATO efficacy in
this case may be reduced?.

Patients with relapsed or refractory APL may receive a HSCT to consolidate second
remission®> & 28, especially if they are considered at risk of additional relapses®.
According to the European LeukemiaNet guidelines, autologous transplantation is an
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option in patients who are PCR-negative (no evidence of PML-RARA on bone
marrow PCR), while allogeneic HSCT is recommended in those failing to achieve a
second molecular remission, as this transplant modality offers a greater
antileukaemic activity due to graft-versus-leukaemia effect®. In patients who are not
transplant candidates, additional ATO cycles (with or without other treatments, i.e.
ATO or chemotherapy) may be used®. The German recommendations on
transplantation in relapsed APL are broadly similar® 2. In general, however, the
choice of post-consolidation therapy depends not only on PCR status, but also on
donor availability, age, clinical condition, and other considerations. Detailed
recommendations can be found in the European recommendation for salvage
therapy of relapsed APLS.

Table 1.3. Phases of first-line APL treatment

Induction

Consolidation

Maintenance

Aim of treatment phase® 28

Induce APL remission.

Stabilise and maintain
remission.

Stabilise and maintain
remission®.

Regimens used during treatment phase® 8 9 28

ATRA + anthracycline-
based chemotherapy

2-3 cycles of anthracycline-
based chemotherapy — the
addition of ATRA during

Non-myeloablative
chemotherapy — notably MTX,
6-MP, and ATRA.

consolidation appears to
provide a clinical benefit.

Addition of Ara-C appears to
provide a benefit in high-risk
patients.

ATRA+ATO (low- to
intermediate-risk only)

4 cycles of ATRA+ATO Not applicable

Duration of treatment phase® 28

Until CR is achieved, or up |Consolidation cycles should be
to 60 days. separated by enough time to
allow haematological recovery
from the previous cycle.

Generally administered for 2
years.

6-MP=6-mercaptopurine; APL=acute promyelocytic leukaemia; Ara-C=cytarabine; ATO=arsenic trioxide;
ATRA=all-trans retinoic acid; CR=complete remission; MTX=methotrexate
*Evidence for the clinical benefit of maintenance treatment remains inconclusive.

B 1.3.2.2 Treatment pathway in APL

To investigate actual treatment paradigms in APL, which may differ from available
guidelines, Teva commissioned primary market research conducted in 2015 across
seven European countries (Austria, France, Germany, Italy, Spain, Switzerland and
the UK)?°. This market research suggested that patients newly-diagnosed with APL
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in the UK are commonly treated according to clinical trial protocols (MRC AML trials),
as they are recommended to enrol in ongoing trials upon diagnosis?®. AIDA (although
generally administered without maintenance treatment which is rarely used in the
UK?9) is the standard chemotherapy-based treatment approach, based on the results
of the AML15 trial, which showed no benefit of additional chemotherapy beyond
idarubicin/mitoxantrone®. Recently, both clinical practice paradigms and some of the
available guidelines suggest ATRA+ATO is becoming well-recognised as the new
standard of care, replacing the combination of ATRA and chemotherapy for the
treatment of newly-diagnosed APL in Europe.

According to expert opinion, patients in the UK are treated as soon as molecular
relapse is detected and before the patient progresses into a haematological relapse.
The risk of relapse is considered highest in the first two years, and patients are
usually monitored during that time. However, as the incidence of relapse with
ATRA+ATO is low (see section B 2.3), patients treated with this combination in first
line would not usually require PCR monitoring for molecular relapse, unlike those
treated with chemotherapy. One a relapse is detected, UK patients would normally
be switched from their first line therapy to an alternative (e.g. from AIDA to
ATRA+ATO and from ATRA+ATO to AIDA)?, so that the choice of second-line
treatment is driven by the type of prior (first-line) therapy the patient has received.
ATO-based second-line treatment is the standard approach to treating APL relapsed
following first-line treatment including ATRA and chemotherapy?®. However, there is
a lack of well-established paradigms or guidelines for second-line treatment following
ATRA+ATO administration in first line, and the field is constantly evolving with
growing experience of first-line ATO use. Therefore, informed by a clinical expert
opinion, we used a mixed re-treatment/switch approach in the economic analysis,
which assumed that patients who remained in remission for 2 years or longer
following first-line ATRA+ATO treatment were re-treated with ATRA+ATO upon
relapse, while patients who achieved only a short (<2 years) remission after first-line
treatment with ATRA+ATO were treated with AIDA. It is also worth noting that the
model also included another mode of treatment switch, which could be prompted by
the occurrence of a cardiac serious adverse event (SAE).

In eligible UK patients, second remission is often consolidated with a HSCT?°.
According to clinical expert opinion, allogeneic HSCT is generally used in patients
who enter haematological remission following second-line treatment but fail to
achieve molecular remission; in patients who achieve a second molecular remission,
allogeneic HSCT is rarely considered due its associated risks. It is worth noting that
clinical expert opinion suggests patients salvaged with ATO do not necessarily need
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transplantation, while those salvaged with chemotherapy generally do. Indeed, the
clinical expert mentioned that, based on the results of the AML17 study?,
ATRA+ATO is increasingly being applied without transplantation as a curative
approach for UK patients with relapsed APL and no CNS involvement. However, in
the absence of clear guidelines, the decision on transplantation is likely to be made
individually for each patient; hence, HSCT was a possibility for all patients in the
model following second-line treatment, regardless of the nature of salvage therapy
received.

Figure 1.1 Simplified treatment pathway in APL showing the licensed indications for
ATO
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*Note that treatment of APL is frequently risk-adapted, with high-risk patients receiving more intensified
treatment. ATO is currently not licensed for use in newly-diagnosed, high-risk patients.

**According to clinical expert opinion, patients in the UK are treated as soon as a relapse is detected — this is
frequently at the molecular level, before the patient progresses into a haematological relapse.

The percentage of patients relapsing after first-line treatment including chemotherapy is based on the following
trials: LPA 20053, AIDA-2000%2, German AMCLG?3 and APL2000 trials34, while the percentage relapsing after
ATO-based first-line treatment in based on the APL0406 trial®. The choice of ATO-based vs. other salvage
treatment was based on an assumption.
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The perceived role of ATO in the treatment of both newly-diagnosed and
relapsed/refractory patients with APL is presented in Figure 1.1, which is also
broadly aligned with the structure of the economic model described in section B
3.2.2, although treatment of high-risk patients and second-line maintenance
treatment were not modelled. Note, that the relapse incidence estimates in this figure
are likely to be rather conservative — in the AIDA arm of the recent UK AML17 trial
including patients of all risk groups, 4-year cumulative incidence of haematological
relapse was 18% (vs 1% in the ATO arm) and that of molecular relapse was even
higher at 27% (0% in the ATO arm)?.

B 1.3.3 Ultra-orphan considerations

With an estimated incidence of just over 1 in a million people'® 7 and complete
prevalence of 6 in a million'”, APL is classified as a rare disease according to the
European Medicines Agency (EMA), which defines rare diseases as those that affect
no more than 5 in 10,000 people in the European Union (EU)%®. ATO received
orphan designation for the treatment of APL from the FDA in March 1998"" and from
the EMA in October 2000'2. The period of market exclusivity (related to orphan drug
status) has since ended in both the US and the EU.

The final NICE scope reported 2,590 people were diagnosed with AML in England in
2014. However, ATO is only licensed in adult patients. Clinical expert opinion
suggests AML in children is rare, with approximately 70 cases diagnosed per year,
so that there are an estimated 2,520 adult AML patients in England. According to the
studies identified in section B 1.3.1, APL constitutes up to 7.4% of AML cases,
corresponding to 187 adult patients with APL diagnosed per year in England. As
ATO is only licensed for use in low- to intermediate-risk patients, who accounted for
75.7% of patients in the recent UK-based AML17 trial, 142 patients are likely to meet
the criteria for ATO-based treatment every year. Consequently, APL can be
classified as an ultra-orphan disease according to the definition used by NICE,
whereby an ultra-orphan condition affects fewer than 1,000 patients in the UK. It is
also worth noting that 10-29% of APL patients die within 30 days of hospital
admission or diagnosis?>-23, Those suffering an early death would only receive some
of their induction treatment, but no consolidation, and as many as 21% of these
patients have been reported to receive no treatment at all?°. Thus 133-139 patients
in England could be expected to receive ATRA+ATO treatment in first-line; although
there may be some patients who are intolerant to ATO, so that the actual number is
likely to be smaller.
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With no first-line ATO treatment and assuming a relapse rate of 15% (see Figure
1.1) amongst newly-diagnosed patients treated with ATRA and chemotherapy,
approximately 28 patients would be expected to receive second-line treatment with
ATO per year (15% of 187). However, if the relapse incidence from the AIDA arm of
the UK AML17 study is used, this figure would rise to 51 patients (27%?2 of 187). In
contrast, treating newly-diagnosed low- to intermediate-risk APL patients with
ATRA+ATO results in a relapse incidence of up to 2%2 3, so that approximately 10-
16 patients per year are expected to be treated for relapsed disease (depending on
whether a relapse rate of 15% or 27% is assumed in high-risk patients) following
National Health Service (NHS) funding for first-line ATO-based treatment.

B 1.4 Equality considerations

We have not identified any specific studies evaluating equality of access to APL
therapy in the UK. However, previous studies have shown that age and gender are
linked to inequality of access to anti-cancer drugs®’. Although further studies are
needed to evaluate the impact of those factors on access to APL treatments, elderly
patients who are not eligible for chemotherapy would still be eligible for treatment
with ATO. Therefore, making ATO available on the NHS is likely to allow a greater
number of elderly patients to be treated, which may be an important step towards
addressing the topical issue of under-treatment among elderly oncology patients.

Another group for which equality can be a concern are Jehovah's Witness patients,
as one of the most significant teachings of the Jehovah's Witness church is
abstinence from receiving blood transfusions. However, with the low prevalence of
APL and the relatively small number of Jehovah's Witness in the UK (estimated at
around 1 in 450 people) this may only concern 1 patient or less per year. However,
as ATO+ATRA may decrease the number of transfusion compared to AIDA, an ATO-
based treatment approach may be more acceptable to this patient group.
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B.2 Clinical effectiveness

The trials described in sections 2.4-2.8 (i.e. APL0406, AML17 and Raffoux, et al.)
were not sponsored by Teva, so the manufacturer only has access to published
data. The regulatory approval of the ATRA+ATO combination in newly-diagnosed
low- to intermediate-risk APL was based primarily on the APL0406 trial which was
investigator-initiated, and supported by the UK-based AML17 trial sponsored by the
National Cancer Research Institute (NCRI). A comprehensive summary of the
published data from these trials is presented in this section.

B 2.1 Identification and selection of relevant studies

In order to address the decision problem presented in section B 1.1, we conducted
two systematic literature reviews gathering evidence on clinical effectiveness and
safety of ATO and other available treatments for APL (see section B 2.2 and
Appendix D for details). Expecting a limited evidence base in the first-line indication
due to the rarity of APL and the fact ATO has only recently been approved in first
line, the manufacturer decided to include non-RCTs in the review in order to provide
the widest possible range of data. Therefore, while one search aimed to provide
information on RCT-based efficacy and safety, the other collected data from non-
randomised studies.

B 2.2 Systematic literature review
B 2.2.1 Search strategy

We searched the following databases for both RCTs and non-RCTs:

o Medline® (Ovid MEDLINE® In-Process & Other Non-Indexed Citations and Ovid
MEDLINE® 1946—Present),

« EMBASE® (Ovid EMBASE),

e ASCO abstracts (2011-2017)

e American Society of Hematology (ASH) Annual Meeting Abstracts (2011-2017)
e European Hematology Association (EHA) congress abstracts (2011-2017)

In addition, the following databases were also searched specifically for RCTs:

e ClinicalTrials.gov
e Cochrane Central Register of Controlled Trials

Initially, searches were performed on July 20, 2016; all were subsequently updated
on October 10, 2017. No changes to the search strategy were made for the update.
All search terms and the relationships between them (e.g., Boolean operators) are
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presented in Appendix D. Although the precise search strategies differed from
database to database, in line with the decision problem they were all designed to
capture studies (RCTs and non-RCTs) enrolling adult (aged 216 years) patients with
APL. While the search for RCTs included terms specifically designed to capture
studies with this type of design, a range of designs was incorporated into the terms
when searching for non-RCTs, including observational, prospective cohort (non-
RCT), cross-sectional, and case-control studies, as well as patient registries and
case series.

B 2.2.2 Study selection

The selection processes for studies identified in the systematic review are listed in
Table 2.1 (RCTs) and Table 2.2 (non-RCTs), according to the population,
intervention, comparators, outcomes and study design (PICOS) criteria. The same
eligibility criteria were used during the initial search and the subsequent update, and
no language or geographical scope restrictions were applied.

Table 2.1. Eligibility criteria used in the search strategy for RCTs

PICOS Inclusion criteria Exclusion criteria
Population e Adult participants with APL, aged | Paediatric-only population
216 years, of both genders o High-risk newly diagnosed APL

e Significant cardiac comorbidities

e Significant pulmonary comorbidities
¢ Active non-APL malignancy

e Pregnant women

e Women who were breastfeeding
during the time of the study

Intervention ¢ Any intervention e None
Comparators |e Any comparator e None
Outcomes e Adverse events e None

LGN

[ ] EFS

e DFS or RFS

e Cumulative incidence of relapse

¢ Response rates (complete
haematological and molecular
remission rates)

Study design |e¢ RCTs, Phase Il/lll studies, ¢ Opinion, editorial letter
systematic literature reviews of
RCTs, or meta-analyses

Other e None ¢ Old conference abstracts:
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conference abstracts published
prior to 2014 were excluded, based
on an assumption that if they were
of good quality, the study would
have been published as a paper by
the time of the search, and thus
would be captured anyway.

¢ No full text available online: if the
link to the full text of the study was
not found after searching in multiple
databases in relevant languages,
the study was excluded.

e Chinese articles published in non-
core journals were excluded, due to
their frequently poor quality.
Furthermore, Trisenox® is not
marketed in China, so Chinese
studies may be expected to report
on the use of other ATO
formulations. Nonetheless, relevant
Chinese articles that met the
inclusion criteria are summarised in
Appendix L.

APL=acute promyelocytic leukaemia; ATO=arsenic trioxide; DFS=Disease-free survival; EFS= Event-free
survival; OS=0Overall survival; RCT=Randomised Controlled trial; RFS=Relapse-free survival

The PICOS criteria applied to non-RCTs were similar and are presented in Table 2.2
below. However, the search for non-RCT evidence was focused on the use of ATO
in the recently approved first-line indication. This was motivated by the well-
established and widespread use of ATO in relapsed/refractory APL, and the fact it
has long been considered first-choice therapy for induction and consolidation in this
setting. A relevant review published as early as 2005 concluded ATO was the
therapy of choice for patients in relapsed/refractory APL, as it resulted in high
complete and molecular remission rates and lower toxicity compared to ATRA +
chemotherapy®®. A similar stance was taken by authors of a more recent review,
supporting ongoing ATO use in the second-line indication. Furthermore, as
described in section B 1.3.2, ATO is widely recommended by European clinical
guidelines for the treatment of patients with relapsed/refractory APL. Thus, only
studies discussing first-line ATO use were included when searching for relevant non-
RCTs.

Two independent reviewers screened the list of unique titles and abstracts identified
through the search, in order to determine the eligibility of each study based on
inclusion and exclusion criteria. The two lists of selected references were then
compared and all disagreements were solved by discussion, or if persistent, by a
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third reviewer. If abstracts of potentially relevant publications were unavailable, full
text publications were retrieved and screened to check if they meet the eligibility

criteria.

Table 2.2. Eligibility criteria used in the search strategy for non-RCTs

PICOS Inclusion criteria Exclusion criteria
Population e Adult participants with APL, aged |e Paediatric-only population (aged
216 years, of both genders <15 years)
Intervention ¢ Any intervention e None
Comparators |e Any comparator e None
Outcomes e Adverse events e None

e OS

e EFS

e DFS or RFS

e Cumulative incidence of relapse

¢ Response rates (complete
haematological and molecular
remission rates)

Study design

¢ Observational study

¢ Cohort study

¢ Prospective study (non-RCT)
o Patient registry

¢ Cross sectional study

e Case-control study

e Cases series including 6 cases or
more

¢ Opinion, editorial letter

e RCTs

e Case reports

¢ Case series with <5 cases

Other

e None

¢ Old conference abstracts:
conference abstracts published prior
to 2014 were excluded, based on an
assumption that if they were of good
quality, the study would have been
published as a paper by the time of
the search, and thus would be
captured in the search anyway.

¢ Studies including a population of
<50 patients

¢ Studies that did not include ATO in
first line were excluded

APL=acute promyelocytic leukaemia; ATO=Arsenic trioxide; DFS=Disease-free survival, EFS= Event-free
survival; OS=Overall survival; RCT=Randomised Controlled trial; RFS=Relapse-free survival

Full text screening was also performed by two independent reviewers. The primary
reason for exclusion was recorded, based on the criteria outlined in Table 2.1 and
Table 2.2. Selected publications were screened for duplicates, which were excluded.
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Systematic reviews identified through the search were retrieved, and their lists of
references were screened against the included studies.

One reviewer extracted relevant data from included studies and the results were
reviewed by a senior manager to control the quality. PRISMA flow diagrams present
the numbers of RCTs (Figure 2.1) and non-RCTs (Figure 2.2) included and
excluded at each systematic review stage. A complete list of included and excluded
studies is available in Appendix D, alongside full details of the process and methods
used to identify and select the relevant clinical evidence.

Network meta-analysis based on the RCTs identified through the literature review
was not feasible, due to the lack of a mutual comparator. Details of feasibility
assessment are provided in section 0.

Figure 2.1. PRISMA flow diagram indicating the number of RCTs included and

excluded at each review stage

Records after duplicates removed
1241

Identification

Records screened (title/abstract) Records excluded
1241 990

Screening

Publications excluded:

*Not relevant population: 50
*Not relevant outcome: 15
*Not relevant study design: 93
251 *Duplicate: 13
*Full text not available: 22
*Conference paper older than 2 years: 14

Eligibility Publications assessed for eligibility

Publications included in qualitative synthesis
Included Full text: 36

Abstract: 8

Company evidence submission template for Arsenic trioxide for treating acute promyelocytic
leukaemia — TA10216

© Teva (2017). All rights reserved Page 25 of 156



Figure 2.2. PRISMA flow diagram indicating the number of non-RCTs included and

excluded at each review stage

Records after duplicates removed
1649

Identification

Records screened (title/abstract) Records excluded
1649 1271

Screening

Publications excluded:

*Not relevant population: 78
*Not relevant intervention 2

Eligibilit Publications assessed for eligibility *Not relevant outcome: 41
Igionity «Not relevant study design: 16

378 -Duplicate: 12
*Conference paper older than 2 years: 43
*Low patient number: 80
*No ATO use in firstline: 70

Publications included in qualitative synthesis
Included Full text: 26

Abstract: 10

B 2.3 List of relevant clinical effectiveness evidence

B 2.3.1 Newly-diagnosed APL

B 2.3.1.1 RCTs

Two studies (APL0406 and AML17) that provided evidence on the treatment of
newly-diagnosed APL with ATRA+ATO are described below; both of these informed
the economic model. In Appendix L we provided a brief overview of eight additional
RCTs and one meta-analysis that were identified through the systematic literature
review as using the ATRA+ATO combination for the treatment of newly-diagnosed
APL. Originating in China, these studies may not represent UK or European
treatment paradigms well; hence, they were not included in the economic model.
However, they do provide additional information on ATRA+ATO use in newly-
diagnosed APL. It is also worth noting that it was in China that the results of ATO-
based APL treatment were first published?*.

Company evidence submission template for Arsenic trioxide for treating acute promyelocytic
leukaemia — TA10216

© Teva (2017). All rights reserved Page 26 of 156



B 2.3.1.1.a) APL0406

Table 2.3. Study overview - APL0406

Study

APL0406

Publications

e Lo-Coco, et al. 2013" — results from the initial cohort included
in the study

e Lo-Coco, et al. 201626 — updated results from the initial study
cohort

e Efficace, et al. 20144° — quality of life (QoL) results from the
initial study cohort

e Platzbecker, et al. 20144 — preliminary results from the
extended and final study cohort (ASH abstract)

¢ Platzbecker, et al. 20172 — results from the extended and final
study cohort

¢ The protocol of this study was published as a supplementary
appendix to Lo Coco, et al. 2013 and is available online*?

Study design

Prospective, randomised, multicentre, open-label, phase Il
non-inferiority trial

Population

Patients with newly-diagnosed, low- to intermediate-risk APL
aged 18-71. Initial and final cohorts included, respectively, 156
and 266 patients with genetically confirmed APL who received
at least one dose of assigned therapy. The initial patient
cohort formed part of the final cohort (see section B
2.5.1.1.b) for details of trial expansion).

Intervention(s)

ATRA+ATO (n=77 and n=129 in the initial and final cohorts,
respectively):
¢ Induction:
o Oral ATRA (45 mg/m?/day) + IV ATO (0.15 mg/kg/day)
0 Both continued until CR or up to 60 days
e Consolidation:

o Cycles 1-3: oral ATRA (45 mg/m?/day for 15 days, two weeks
on, two weeks off) + IV ATO (0.15 mg/kg/day 5 days per week,
four weeks on, four weeks off)

o Cycle 4: oral ATRA (45 mg/m?/day for 15 days) + IV ATO (0.15
mg/kg/day 5 days per week for four weeks)

¢ No maintenance phase with ATRA+ATO
e See Figure 2.3 for further details of the treatment regimen

Comparator(s)

AIDA (n=79 and n=137 in the initial and final cohorts,
respectively):

¢ |[nduction:

o Oral ATRA (45 mg/m?/day until CR or up to <60 days) +
o IV idarubicin (12 mg/m?/day for a total of 4 doses)

e Consolidation:

o 1%t cycle: oral ATRA (45 mg/m?/day for 15 days) + IV idarubicin
(5 mg/m?/day for a total of 4 doses)

o 2"cycle: oral ATRA (45 mg/m?/day for 15 days) + IV
mitoxantrone (10 mg/m?/day for a total of 5 days)

o 3" cycle: oral ATRA (45 mg/m?/day for 15 days) + IV idarubicin
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Study

APL0406

(12 mg/m?/day for 1 dose)
¢ Maintenance:

o Oral ATRA (45 mg/m?/day for 15 days every 3 months for 2
years, for a total of 6 courses) alternating with

o intramuscular or oral methotrexate MTX (15 mg/m?/week) + oral
6-MP (50 mg/m?/day) for a total of 7 courses

e See Figure 2.3 for further details of the treatment regimen

Median follow-up

¢ 34.4 months in the initial cohort, with an updated analysis
after a median of 53 months?®

¢ 40.6 months in the final cohort

Indicate if trial supports
application for marketing
authorisation

Yes X Indicate if trial used in Yes X

No the economic model No

Rationale for use/non-
use in the model

Pivotal trial supporting the approval of ATO in combination with
ATRA for the treatment of newly-diagnosed Ilow- to
intermediate-risk APL

Reported outcomes
specified in the decision
problem

¢ Primary endpoint:
o0 EFS at 2 years after diagnosis
¢ Secondary endpoints:

Rate of haematological CR after induction

o0 Rate of molecular CR after 3 consolidation cycles
o Probability of OS

o Cumulative incidence of relapse

o]

o]

o

Toxic effects
QolL#0

All other reported
outcomes

e Kinetics of minimal residual disease

6-MP=6-mercaptopurine; APL=Acute promyelocytic leukaemia; ASH=American Society of Hematology (annual
meeting); ATO=Arsenic trioxide; ATRA=All-trans retinoic acid; CR=Complete remission; EFS=Event-free survival;
IV=intravenous; MTX=Methotrexate; OS=Overall survival; QoL=Quality of life; WBC=White blood cell

B 2.3.1.1.b) AML17

Table 2.4. Study overview - AML17

Study

AML17

Publications

Burnett et al. 20152
Russell et al. 2016 (ASH abstract)*

Study design

Randomised, controlled, phase Ill open-label multicentre trial

Population

Patients with newly-diagnosed APL of any risk group, aged 16
or over (no upper age limit). A total of 235 patients with
genetically confirmed APL were randomised.

Intervention(s)

ATRA+ATO (n=116)
e Induction:
o Oral ATRA (45 mg/m?/day until CR or for up to 60 days) + IV ATO
(0.3 mg/kg on days 1-5 and 0.25 mg/kg twice-weekly in weeks 2—
8)
o Gemtuzumab ozogamicin (6 mg/m?single IV infusion within days
1-4).
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Study

AML17

Note that gemtuzumab ozogamicin (GO) was an optional
treatment in high-risk patients randomised to ATRA+ATO. Of 30
high-risk patients in this group, 28 (93%) received GO, with the
remaining two patients given an anthracycline instead.
Additionally, seven low- to intermediate-risk patients in this
study received GO to counteract rising WBC counts.

e Consolidation:

o Cycles 1-3: oral ATRA (45 mg/m?/day for 15 days, two weeks on,
two weeks off) + IV ATO (0.3 mg/kg on days 1-5 and 0.25 mg/kg
twice-weekly in weeks 2—4)

o Cycle 4: oral ATRA (45 mg/m?/day for 15 days) + IV ATO (0.3
mg/kg on days 1-5 and 0.25 mg/kg twice-weekly in weeks 2—4)

¢ No maintenance phase

Comparator(s)

AIDA (n=119)
¢ Induction:

o Oral ATRA (45 mg/m?/day until CR or up to 60 days)
o IV idarubicin (12 mg/m?/day for a total of 4 doses)

e Consolidation:

o 1%tcycle: oral ATRA (45 mg/m?/day for 15 days) + IV idarubicin (5
mg/m?/day for a total of 4 doses)

0 2"cycle: oral ATRA (45 mg/m?/day for 15 days) + IV
mitoxantrone (10 mg/m?/day for a total of 4 days)

o 3" cycle: oral ATRA (45 mg/m?/day for 15 days) + IV idarubicin
(12 mg/m?/day for 1 dose)

¢ No maintenance phase

Median follow-up 30.5 months

53.4 months in the updated analysis*
Indicate if trial supports | Yes X Indicate if trial used in | Yes X
application for the economic model (scenario)
marketing authorisation | No No

Rationale for use/non-
use in the model

The licensed indication uses the dosing schedule from trial
APL0406. While Teva does not wish to convey any support or
encouragement for off-label use, for completeness NICE should
be aware that certain KOLs/experts/medical community have
indicated that they may wish to consider alternative dosage
regimens.

Reported outcomes
specified in the decision
problem

e Primary endpoint:
0 QoL assessed using EORTC QLQ-C30 and HADS

¢ Secondary endpoints:
o OS
o RFS
o EFS
0 Incidence of relapse (morphological and molecular)

All other reported
outcomes

¢ Incidence of death without relapse
¢ Incidence of tMDS-AML

APL=Acute promyelocytic leukaemia; ASH = American Society of Hematology (annual meeting); ATO=Arsenic
trioxide; ATRA=AIl-trans retinoic acid; CR=Complete remission; EFS=Event-free survival; GO=Gemtuzumab
ozogamicin; IV=intravenous; OS=Overall survival; QoL=Quality of life; RFS=Relapse-free survival; tMDS-
AML=Therapy-related myelodysplastic syndrome or acute myeloid leukaemia; WBC=White blood cell
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B 2.3.1.2 Non-RCTs

A total of 36 non-RCTs were identified through the systematic literature search;

however, they were not selected as sources of information on clinical effectiveness
for the economic model because of the potential bias associated with non-
randomisation. Hence, these studies are not extensively described here; however,
as they are generally supportive of the effectiveness of ATO, an overview of non-
RCTs identified through the literature search is provided in Appendix L.

B 2.3.2 Relapsed or refractory APL

B 2.3.2.1 RCTs

Only a single RCT (Raffoux, et al. 2003%%) enrolling patients with relapsed/refractory
APL provided clinical evidence that informed the economic model. This is presented

below.

B 2.3.2.1.a) Raffoux et al. 2003

Table 2.5. Study design - Raffoux et al.

Study

Raffoux, et al. 2003

Publications

Raffoux, et al. 200343

Study design

Randomised study

Population

Twenty patients (10 in each arm) with APL in first or
subsequent relapse, aged 212 years, and with no
contraindication to arsenic therapy. All patients were previously
treated with ATRA and anthracycline-based chemotherapy.

Intervention(s)

ATRA+ATO (n=10)
¢ |[nduction:

o Oral ATRA (45 mg/m?/day until CR) + IV ATO (0.15 mg/kg/day
for up to 56 days)

o Patients with a WBC count >30x10%L (either at baseline or
during therapy), received chemotherapy consisting of 3
consecutive days of daunorubicin (60 mg/m?/day) or amsacrine
(90 mg/m?/day).

e Consolidation:

0 Allogeneic or autologous HSCT was generally offered to
patients who achieved CR. Post-remission therapy was not
initially specified in the protocol. Consolidation cycles of ATO
were considered later on during the trial. Four patients received
2 consolidation cycles of ATRA+ATO (15 mg/kg/day) for 28
consecutive days, and an additional patient received a single
consolidation cycle. Consolidation cycles were separated by 21
days.
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Study Raffoux, et al. 2003

Comparator(s) ATO (n=10)
¢ Induction:

0 IV ATO (0.15 mg/kg/day for up to 56 days)

0 Patients with a WBC count >30x10%L (either at baseline or
during therapy), received chemotherapy consisting of 3
consecutive days of daunorubicin (60 mg/m?/day) or amsacrine
(90 mg/m?/day).

¢ Consolidation:

0 As in the intervention arm, but with five patients receiving 2
consolidation cycles of ATO (15 mg/kg/day) for 28 consecutive
days.

¢ Maintenance:

0 One patient in this group received four 28-day cycles of ATO in
addition to ATRA, MTX and 6-MP-based maintenance

treatment.
Median follow-up 21 months
Indicate if trial supports Yes Indicate if trial used in Yes X
application for marketing the economic model
authorisation No X No
Rationale for use/non- As one of few randomised trials evaluating ATRA+ATO in
use in the model relapsed or refractory APL, this study provided valuable

information on the efficacy of this combination for second-line
APL treatment.

Reported outcomes e Secondary endpoints:
specified in the decision o Safety

problem o Molecular response

All other reported ¢ Primary endpoint:

outcomes o Time necessary to reach CR

6-MP=6-mercaptopurine; APL=Acute promyelocytic leukaemia; ATO=Arsenic trioxide; ATRA=All-trans retinoic
acid; CR=Complete remission; HSTC=Hematopoietic stem cell transplantation; IV=Intravenous;
MTX=Methotrexate; WBC=White blood cell

An additional RCT (Wang, et al. 2015*) was identified through the systematic
literature review. However, as it was conducted in China its relevance to UK clinical
practice was uncertain and it was not used in the economic model. This study is
presented in Appendix L.

B 2.3.2.2 Non-RCTs

The systematic search for non-RCTs focused on the first-line indication and none of
the non-RCTs identified in the literature search was used as a source of inputs
related to clinical effectiveness of ATO in second line. Appendix L provides an
overview of two additional non-RCT studies*> 46 that supported the regulatory
approval of ATO for the treatment of relapsed/refractory APL.
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B 2.4 Summary of methodology of the relevant clinical

effectiveness evidence
B 2.4.1 Newly-diagnosed APL

Methodology of the two relevant RCTs enrolling patients with newly-diagnosed APL
(APLO406 and AML17) is compared in Table 2.6, and details of the treatment
protocols are shown in Figure 2.3. Major methodological differences between the
two trials include different treatment schedules (see Figure 2.3) and primary
endpoints (EFS in APL0O406 and QoL in AML17). Please note, that the manufacturer
sponsored neither the APL0406 nor the AML17 trial, and as such only published
information on study methodology and results is available. In terms of baseline
patient characteristics, the most notable difference between the APL0406 and
AML17 trials was the inclusion of high-risk patients in the latter. In contrast, the
pivotal APL0406 trial only included low- to intermediate-risk patients. Another
relevant difference relates to the age of the included patients — while the APL0406
trial enrolled patients aged 18-71, the AML17 trial was open to patients aged 16 or
over, with no upper age limit. Baseline characteristics of patients included in both
trials are presented in

Table 2.7.
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Table 2.6. Methodology of the APL0406 and AML17 trials

Study

APL0406" 3 0.4

AML17?

Study design

Prospective, randomised, multicentre, open-label, phase Il non-
inferiority trial. Randomisation was centralized and stratified
according to institution.

Randomised, controlled, phase Ill, open-label multicentre trial for
patients with AML (including APL) and high-risk MDS. Results of
patients with APL were reported separately.

Eligible participants were randomised between arms at a 1:1 ratio
through web-based computer minimisation hosted by Cardiff
University (Cardiff, UK). Minimisation parameters were age (0-15,
16-29, 30-39, 4049, 50-59, or 260 years), WHO performance
status (0, 1, 2, 3, or 4), and de-novo or secondary disease.

Population

The study included patients with newly-diagnosed, low- to
intermediate-risk APL. Initial and final cohorts included, respectively,
156 and 266 patients with genetically confirmed APL who received at
least one dose of assigned therapy. All patients provided written
informed consent according to IGH/EU/GCP and national local laws.

e Inclusion criteria:

0 Age 18-71 years

o Newly-diagnosed APL

0 Low- to intermediate-risk APL (WBC count at diagnosis
<10x10%/L)

Genetic confirmation of diagnosis required after initial enrolment’
WHO performance status score <2

Creatinine level £3.0 mg/dL (<265 pmol/L)

Bilirubin level 3.0 mg/dL (<51 pmol/L)

xclusion criteria:

Age <18 and =271

WBC count at diagnosis >10x10%L

Other active malignancy at time of study entry

Lack of diagnostic confirmation at genetic level

Significant arrhythmias, ECG abnormalities™ or neuropathy
Cardiac contraindications for intensive chemotherapy (L-VEF
<50%)

Uncontrolled, life-threatening infections

Severe uncontrolled pulmonary or cardiac disease
Pregnancy™ or breastfeeding

Concomitant severe psychiatric disorder

(el elNelNe]

m
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O O0OO0OO0

The study randomised 235 patients with genetically confirmed APL
of any risk group. All patients provided signed informed consent.

e Inclusion criteria:
0 Age 216

o0 Genetic confirmation of APL diagnosis by a reference
laboratory

0 Previously untreated APL
e Exclusion criteria:
o Concurrent active malignancy

0 Substantial cardiac arrhythmia, ECG abnormalities or
neuropathy

LVEF =50%

Uncontrolled life-threatening disease

Severe uncontrolled pulmonary or cardiac disease
Pregnancy or breastfeeding

©O O O O
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Study

APL0406"3 % %2

AML17?

o HIV positivity
0 Use of other investigational drugs at the time of enrolment or
within 30 days before study entry

Enrolment period

e October 2007 — September 2010 for patients included in the initial
cohort (results in Lo-Coco, et al. 2013")

e October 2007 — January 2013 for the extended and final cohort
(results in Platzbecker, et al. 20173)

e May 2009 — October 2013

Settings and
locations where
the data were

¢ 40 centres from Gruppo Italiano Malattie Ematologiche dell’Adulto
(GIMEMA)

e 27 centres from Study Alliance Leukemia and German—Austrian

¢ 81 hospitals in the UK, Denmark and New Zealand

collected Acute Myeloid Leukemia Study Group (SAL-AMLSG)
e Patients were enrolled in two countries — Germany and ltaly.
Trial drugs Intervention: ATRA+ATO (n=77 and n=129 in the initial and final|Intervention: ATRA+ATO (n=116)

cohorts, respectively).

Comparator: AIDA (n=79 and n=137 in the initial and final cohorts,

respectively)

See Figure 2.3 for details of the treatment protocol.

Dose titrations were recommended in the study protocol in case of

the following adverse events:

¢ Differentiation syndrome: ATRA and/or ATO were temporarily
discontinued. Upon improvement of symptoms and patient’s clinical
condition, ATRA and/or ATO was resumed at 50% of the previous
dose for the first 7 days, with full dosage used thereafter if the
previous toxicity did not worsen. In case of reappearance of
symptoms, ATRA and ATO were reduced to the previous dosage.

e QTc prolongation: ATO was discontinued together with any
medication known to prolong the QTc interval and electrolytes were
repleted. Once QTc normalised, ATO was resumed at a dose of
0.075 mg/kg (50% of the dose) for the first 7 days, and
subsequently at 0.11 mg/kg for another 7 days. Thereafter, if QTc
prolongation did not reoccur, ATO was resumed at full dose.

Comparator: AIDA (n=119)

See Figure 2.3 for details of the treatment protocol.

No formal guidance on treatment or dose modification was part of
the protocol. Although clinicians could discuss such modifications
with clinical coordinators, no treatment modifications were actually
needed.
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e Hepatotoxicity: ATRA and/or ATO were temporarily discontinued,
and were resumed when serum bilirubin, and/or AST, and/or
alkaline phosphatase were reduced to <4 times the ULN, treatment
with ATRA and/or ATO was resumed at 50% of the previous dose
for 7 days. Thereafter, if the previous toxicity did not worsen, ATRA
and/or ATO were resumed at full dosage. In case of reappearance
of hepatotoxicity, treatment was to be definitely discontinued.

e Other non-haematological toxicities: ATO and/or ATRA were
reduced by one dose level for grade 2 non-haematological toxicity.
For grade 3-4 non haematological toxicity, therapy was held until
resolution to grade <2, then restarted at a dose reduced by two
levels, according to the following table of dose reduction.

Dose Level ATO (mg/kg) ATRA (mg/m?)
Start level 0.15 45

-1 0.11 375
-2 0.10 25

-3 0.075 20

e Myelosuppression:

o In case of significant myelosuppression, defined as absolute
neutrophil count <1x10%L and platelet count <50x10%L for >5
weeks after the start of a treatment course, one dose level
reduction was recommended. If myelosuppression lasted for 50
days or more, or occurred on two consecutive courses, bone
marrow aspirate was collected and specimens were sent for RT-
PCR evaluation. If molecular remission was detected, treatment
was resumed at a dose reduced by one level.

o0 For myelosuppression during maintenance treatment (AIDA arm
only), the doses of MTX and 6-MP were reduced by 50% if WBC
counts were between 2.5 and 3.5x10%/L; MTX and 6-MP were
temporarily discontinued if WBC count fell below 2.5x10°/L.

Concomitant
medications

e Supportive care during induction (both arms):
o0 Prednisone, 0.5 mg/kg/day from day 1 until the end of induction

e If QTc prolongation occurred, clinicians were advised to ensure
that electrolyte levels, including that of magnesium, were
corrected.
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to prevent differentiation syndrome. ¢ Guidance was provided for blood product and platelet support,
o Platelet concentrate transfusions to maintain platelets >30x10%L| and intervention for suspected differentiation syndrome, as set
during the first 10 days. out in the British Committee for Standards in Haematology
idelines®”
o After day 10, platelet concentrates were transfused when guidelines™.
platelet count was <20x10%L or in the presence of e No prophylaxis for differentiation syndrome was recommended,
haemorrhagic symptoms. but dexamethasone was to be used promptly on clinical
o Packed red cell concentrates to maintain haemoglobin levels >8 | Suspicion of the syndrome.
g/dL.
o Prophylactic and therapeutic antibiotics and anti-fungal drugs
according to institutional protocols.
0 Supplemental electrolytes administered intravenously to
maintain electrolyte levels within the normal range.
e Management of leucocytosis (both arms):
0 Hydroxyurea administered at 500 mg four times a day if WBC
count was 10-50x10%L and at 1 g four times a day if WBC
count exceeded 50%10%L. Hydroxyurea was discontinued when
WBC count fell below 10x109/L.
Outcome e Primary endpoint: The following outcomes|e Endpoint definitions used revised The following
measures and o EFS at 2 years after diagnosis, with |V€re used in the model: International Working Group criteria“®. outcomes were used
’ in the model:

their definitions

treatment failure defined as any of
the following: 1) no achievement of
hematologic CR after induction; 2)
no achievement of molecular CR
after three consolidation courses;
3) molecular relapse; 4)
haematological relapse, or 5)
death. Following the protocol
amendment to expand the trial (see
section B 2.5.1.1.b), EFS in the
extended cohort (276 patients) was
added as a secondary endpoint.

e Secondary endpoints:
o0 Rate of haematological CR after

e Haematological remission
rate after induction

e Proportion of patients
evaluable with a PCR test
after consolidation

e Complete molecular
remission rate after
consolidation

e Probability (cumulative
incidence) of relapse at
24 and 50 months

e Median time to relapse
e Proportion of patients

e Primary endpoint:

o0 Quality of life, assessed with the
European Organisation for Research
and Treatment of Cancer (EORTC)
QLQ-C30 questionnaire and the
Hospital Anxiety and Depression Scale
(HADS). Patients completed the
questionnaires at baseline and at 3, 6,
12, and 24 months after randomisation.

e Secondary endpoints:
o OS
o RFS

o EFS was defined as time from
randomisation to death, treatment-

e Haematological
remission rate after
induction

e Proportion of
patients avaluable
with PCR test after
consolidation

e Complete
molecular
remission rate after
consolidation

e Probability
(cumulative
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induction. CR was defined
according to the NCI workshop
criteria®®.

o Rate of molecular remission after 3
consolidation cycles. Molecular
remission was defined as described
previously*°.

0 Probability of OS: OS was defined
as the time from entry onto the
study to death from any cause,
censoring patients alive at last
follow-up. Defined according to the
revised International Working
Group criteria®®.

o Cumulative incidence of relapse:
Cumulative incidence of relapse
was defined as the time from
achievement of haematological
complete remission to relapse
(molecular or haematological,
whichever was detected first),
persistence of PCR-positivity after
the third consolidation cycle, or to
date of last follow-up for patients
alive in first molecular remission,
using the cumulative incidence
method and considering death in
remission as competing risk.
Defined according to the revised
International Working Group
criteria“®.

o0 Toxic effects, graded using NCI
CTCAE, version 3.

0 QoL at the end of induction phase
and at the end of the 3rd
consolidation cycle, measured

experiencing adverse
events by treatment
phase:

(0]

(0]

O O0OO0OO0Oo

[elNeolNe]

Thrombocytopenia
(grade 3-4, >15 days)
Neutropenia (grade 3-
4, >15 days)

Infection
Leukocytosis

Hepatic toxicity
Neurotoxicity
Differentiation
syndrome

Cardiac events

QTc prolongation
Myelodysplastic
syndrome

related myelodysplastic syndrome or
acute myeloid leukaemia, or
morphological relapse for patients
entering remission. Patients who did
not achieve complete remission were
defined as experiencing an event on
day 1.

0 Incidence of relapse (both
morphological and molecular).
Cumulative incidence of molecular
relapse was defined only for patients
with confirmed molecular negativity as
time to any relapse (haematological or
molecular), with death or treatment-
related myelodysplastic syndrome or
acute myeloid leukaemia as competing
risks. For cumulative incidence of
haematological relapse, tMDS-AML
and death were competing risks.

o0 Death without relapse.

o tMDS-AML. The cumulative incidence
of tMDS-AML had competing risks of
death or relapse.

e Other relevant reported outcomes:

0 Toxicity, recorded using the NCI-
CTCAE version 3.0

incidence) of
relapse at 24 and
50 months

e Proportion of

patients

experiencing

adverse events by

treatment phase:

o Differentiation
syndrome

o QTc
Prolongation
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using the EORTC QLQ-C30
questionnaire.

e Other relevant reported outcomes:

o DFS, defined as the time from
achievement of haematological
complete remission to relapse
(either molecular or
haematological), persistence of
PCR positivity after consolidation
therapy, or death, whichever
occurred first. Data on patients who
were still alive and in first molecular
complete remission were censored
at the last follow-up visit.

Note that DFS, although presented in
the study publications® 3, was not
mentioned as an endpoint the APL0406
trial protocol*?, suggesting it may have
been analysed post-hoc.

Pre-planned
subgroups

None

In addition to overall analyses, the study included pre-specified
exploratory analyses stratified by:

e Age

e Sex

¢ WBC count (including high-risk and low-risk patients)
e Diagnosis

e Performance status

e Reverse transcript (RARA-PML) status

e PML breakpoint

6-MP=6-mercaptopurine; APL=Acute promyelocytic leukaemia; ATO=Arsenic trioxide; ATRA=All-trans retinoic acid; CR=Complete remission; DFS= Disease-free survival;
ECG=electrocardiogram; EFS=Event-free survival; HIV=human immunodeficiency virus; L-VEF= left-ventricular ejection fraction; MTX=Methotrexate; NC| CTCAE= National
Cancer Institute Common Terminology Criteria for Adverse Events; OS=0verall survival; PCR=Polymerase chain reaction; QoL=Quality of life; RFS=Recurrence-free survival;
RT-PCR= Reverse transcription polymerase chain reaction; tMDS-AML=Therapy-related myelodysplastic syndrome or acute myeloid leukaemia; ULN= upper limit of normal;
WBC=White blood cell; WHO=World Health Organisation
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*Confirmation of diagnosis at genetic level was required for patient eligibility. However, to avoid delay in treatment initiation, patients were randomised on the basis of
morphologic diagnosis only, before the results of genetic tests were available. APL diagnosis was genetically confirmed by one or more of the following methods: 1) detection
of the PML-RARA fusion gene by RT-PCR, 2) demonstration of the t(15;17) translocation by conventional karyotyping or FISH, 3) evidence of a microspeckled PML pattern by
indirect immunofluorescence assay

** Including: 1) congenital long QT syndrome, 2) history or presence of significant ventricular or atrial tachyarrhythmia, 3) clinically significant resting bradycardia (<50 beats per
minute), 4)QTc >450 ms on screening EKG, 5) Right bundle branch block plus left anterior hemiblock, bifascicular block

***\Women who were either pregnant or breast feeding, or of child-bearing potential were excluded, defined as all women physiologically capable of becoming pregnant, unless
they meet one of the following definitions: amenorrhea; post-surgical bilateral oophorectomy with or without hysterectomy; using a highly effective method of birth control
(defined as those which result in a failure rate less than 1% per year) when used consistently and correctly, such as implants, injectables, oral contraceptives, IUDs, sexual
abstinence or vasectomized partner.

Table 2.7. Key baseline patient characteristics in the APL0406 and AML17 trial3

Study population APLO0406 initial cohort APL0406 final cohort AML17
Treatment arm ATRA+ATO AIDA ATRA+ATO AIDA ATRA+ATO AIDA
(n=77) (n=79) (n=129) (n=137) (n=116) (n=119)
Age, years; median (range) 446 (19.1-70.2) 46.6 (18.7-70.2) 46.6 (18.8-70.2) 46.6 (18.0-70.3) 47 (16-75) 47 (16-77)
Male gender; n (%) 50 (52%) 36 (46%) 60.0 (46.5%) 70.0 (51.1%) 60 (52%) 60 (50%)
WBC count, x10°%L; median (range) 1.49 (0.32-10.00) 1.60 (0.30-9.61) 1.4 (0.3-10.0) 1.5 (0.3-9.6) 3.0 (0.4-100.9) 2.2 (0.4-78.2)
Platelet count, x10%/L; median (range) 31 (3—-224) 27 (3—236) 36.5 (3-224) 31.5 (3-236) Not reported Not reported
Low risk, n (%) 33 (43%) 27 (34%) 57.0 (45.2%) 55.0 (41.3%) 86 (74%) 92 (77%)
Intermediate risk, n (%) 44 (57%) 52 (66%) 69 (54.7%) 78 (58.6%) Not reported Not reported
High risk, n (%) Not applicable Not applicable Not applicable Not applicable 30 (26%) 27 (23%)

ATRA=AIll-trans retinoic acid; ATO=Arsenic trioxide; WBC=White blood cell
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Figure 2.3. Treatment regimens used in the APL0406 and AML17 trials® 242

ATRA
ATRA ATRA ATRA ATRA 45 mg/m?/day
45 mg/m?/day 45 mg/m?/day 45mg/m?/day 45mg/m?/day for 15 days every 3 months for 2 years
for 15 days for 15 days for 15 days ;
alternating with
Idarubicin Idarubicin Mitoxantrone Idarubicin = 5
= 12 mg/m?/day 5 mg/m?/day 10 mg/m?/day 12 mg/m?/day MTX 15 mgim®/week
(=] ondays 2, 4, 6and 8 on days 1—4 on days 1-5 on day 1 and
w0 E 6-MP 50 mg/m?/day
o
=
3 % — Until CR but <60 days —— 1 month —— 1 month —— 1 month } 2 years >
[=]
o
q 45A"’df 45A2df SATgAf 45Amzdf
- mg/m</day for mg/m</day for 45 mg/m</day for mg/m</day for
45 nﬁg-lrné,‘da 15 days 2 weeks on 15 days 2 weeks on 15 days 2 weeks on 15 days
Y 2 weeks off 2 weeks off 2 weeks off
A 015 m5AcdeyS | | OIS mika/aay®. | 015 moNadays)| | 018 makosd
.15 mg/kg/day .15 mg/kg/day .15 mg/kg/day .15 mg/kg/day
015 ma/kg/day days/iweek 4 weeks days/week 4 weeks days/week 4 weeks 5 days a week
on 4 weeks off on 4 weeks off on 4 weeks off for 4 weeks
ATRA™ ATRA ATRA ATRA
45 mg/m?/day 45mg/m?/day 45mg/m?/day 45mg/m?/day Induction
for 15 days for 15 days for 15 days
Idarubicin Idarubicin Mitoxantrone Idarubicin Consalldation
12 mg/m?iday on 5 mg/m?/day 10 mg/m?/day 12 mg/m?/day
days 2,4,6and 8 on days 1—4 on days 1—4 on day 1 Maintenance
3
= — Until CR t =60 days —— 1 month —— 1 month — 1 month ——>
~ B
=1 % ATRA
= (=] 45mg/m?iday until CR of for ATRA ATRA ATRA ATRA
< = up to 60 days 45 mg/m?/day for 45 mg/m?/day for 45 mg/m?/day for 45 mg/m?/day for
E 15 days 2 weeks 15 days 2 weeks 15 days 2 weeks 15 days
ATO on 2 weeks off on 2 weeks off on 2 weeks off
0.2 mg/kg on days 1-5 and
0.25 mg/kg twice weekly in ATO ATO ATO ATO
weeks 2-8 0.3mg/kgon days 0.3 mg/kgon days 0.3 mg/kgon days 0.3 mg/kgon days
1-5and 0.25 1-5and 0.25 1-5and 0.25 1-5and 0.25
Gemtuzumab ozogamicin™ mg/kg twice weekly mg/kg twice weekly mg/kg twice weekly mg/kg twice weekly
6 mg/m? single infusion in weeks 2—4 in weeks 2—4 in weeks 2—4 in weeks 2—4

within days 1—4

6-MP=6-mercaptopurine; APL=Acute promyelocytic leukaemia; ATO=Arsenic trioxide; ATRA=All-trans retinoic acid; MTX=Methotrexate

*During induction in both the APL0406 and the AML17 trial, ATRA was administered for a maximum of 60 days or until CR.

**Gemtuzumab ozogamicin was an optional treatment in high-risk patients randomised to ATRA+ATO. Additionally, seven low- to intermediate-risk patients in this study
received gemtuzumab ozogamicin during induction to counteract rising WBC.

Note that all drugs shown in this figure were administered intravenously, with the exception of ATRA (administered orally in both trials), 6-MP (administered orally, APL0406
only) and MTX (administered intramuscularly or orally, APL0406 only)
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B 2.4.2 Relapsed or refractory APL

The methodology of the RCT published by Raffoux, et al. is presented in Table 2.8;
treatments administered to individual patients are listed in Table 2.10 and patient
characteristics in Table 2.9. Please note, that this trial was also not sponsored by the
manufacturer, so that only published information is available on the details of study
methodology and results.

Table 2.8. Methodology of the study by Raffoux, et al.

Study Raffoux, et al. 200343
Study design Prospective, randomised study.
Population Twenty patients were included in total.

e Eligibility criteria:
o0 APL in first or subsequent relapse
0 Age 212 years
o No visceral contraindication to arsenic therapy.
o Previously treated with ATRA and anthracycline-based
chemotherapy.

Enrolment period e September 1998-January 2002. The study was terminated early as the
first planned interim analysis (with a total of 20 patients included) showed
no anticipated benefit of simultaneous ATRA+ATO administration.

Settings and locations e Details are not reported.
where the data were

¢ Patients were referred onto the study from 17 hospitals in France.
collected

Trial drugs ¢ Patients were randomised to receive induction treatment consisting of
ATO (0.15 mg/kg/day for up to 56 days) with (intervention group) or
without (comparator group) ATRA (45 mg/m?/day until CR). During
induction, ATO was administered for a maximum of 56 days, that is until:

o CR achievement,

0 Severe toxicity (grade 2-4, depending on the organ concerned),

o Serum arsenic concentration reaching 210 M.

0 After three patients had been included, the response-based stopping
criteria were amended to stop ATO administration 7 days after bone
marrow blast clearance.

e Post-remission therapy was not initially specified in the protocol.
Allogeneic or autologous HSCT was generally offered to patients who
achieved CR.

e Consolidation cycles of ATO were considered later on during the trial,
following publication of relevant studies from the US*5 46 (see Appendix
L for their overview). Across both treatment groups, nine patients
received two 28-day consolidation cycles of ATO (15 mg/kg/day) £+ ATRA
according to initial randomisation, and an additional patient received a
single consolidation cycle. Consolidation cycles were separated by 21
days.

¢ Details of the treatments that each patient received are provided in Table
2.10.

Concomitant e To prevent potential arsenic-related neurotoxicity, all patients received
medications vitamin B1 (250 mg/day) and clobazam (10-30 mg/day) during treatment.

e Patients with a WBC count >30x10%L (either at baseline or during
therapy), received chemotherapy consisting of 3 consecutive days of
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daunorubicin (60 mg/m?/day) or amsacrine (90 mg/m?/day).

¢ In patients with clinical symptoms of differentiation syndrome,
dexamethasone was initiated at a dose of 10 mg every 12 hours for at

least 3 days

Outcome measures and e The authors considered it difficult to demonstrate a

their definitions

significant improvement in outcome in the limited
population of patients with relapsed APL, and chose
a potential surrogate marker as the primary
objective of the study, based on a significant
reduction in the time needed to reach CR being
associated with a prolonged survival in an animal
study.

e Thus, the primary objective of this study was a
reduction by 2 weeks of the time needed to obtain
haematological CR.

0 Haematological response was evaluated
according to the National Cancer Institute
criteria®® on days 14 and 28, 42 and 56 and at
the time of peripheral-blood CR criteria
achievement.

e Secondary objectives were safety and molecular
response. The latter was evaluated using RT-PCR,
as described previously®'.

e Other relevant reported outcomes:

o0 OS calculated from the time of first ATO
administration until death. Patients who were still
alive were censored at the time of last contact.

o DFS was calculated from the date of CR
achievement until first relapse or death in CR.
Patients alive in CR were censored at the time of
last contact.

Outcomes used in
the economic
model:

e Complete
remission rate
after induction
with ATRA+ATO

Pre-planned subgroups Not reported

APL=Acute promyelocytic leukaemia; ATO=Arsenic trioxide; ATRA=AIll-trans retinoic acid; CR=Complete
remission; HSTC=Hematopoietic stem cell transplantation; WBC=White blood cell
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Table 2.9. Key patient characteristics in the study by Raffoux, et al.*3

Age,

Prior

Prior

WBC Platelet Differentiation

Response to

Patient No. years Sex relapses AHSCT c;:)t;/nl_t, (Elcatg/nl_t, s:(::rraopr;e induction

ATO group
1101 37 M 2 No 1.1 39 CR
1102 47 F 2 No 5.2 47 CR
1105 40 M 2 Yes 1.8 79 CR
1106 64 M 1 No 2.2 163 CR
1109 55 F 3 No 19.5 18 ED
1111 51 M 2 Yes 8.2 44 DXM, Amsa CR
1113 67 M 2 No 4.8 54 DXM, Amsa ED
1114 46 M 1 No 2.5 128 CR
1119 59 F 2 No 7.7 64 CR
3120 25 F 1 No 11 66 DXM, Amsa CR

ATRA+ATO group
1103 37 M 1 No 0.7 46 CR
1104 25 M 2 Yes 4.6 12 RD
1107 32 F 1 No 26.6 69 DXM, Amsa CR
1110 40 M 2 No 0.9 21 DXM CR
1112 40 M 2 Yes 5.5 26 DXM, Amsa CR
1115 30 F 1 No 1.3 149 CR
1116 50 F 2 No 20.8 63 DXM, DNR CR
1117 52 M 2 No 1.8 62 RD
1118 46 M 1 No 25 105 CR
3108 69 F 2 No 2.2 100 CR

AHSCT=Autologous haematopoietic stem cell transplantation; Amsa=Amsacrine; ATRA=All-trans-retinoic acid,;
ATO=Arsenic trioxide; CR=Complete remission; DNR=Daunorubicin; DXM= Dexamethasone; ED=Early death;

WBC=white blood cell
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Table 2.10. Patient treatments in the study by Raffoux, et al. 2003*3

Previous treatments First CR Time from Post-remission Treatments
No. of Second HSCT i Duration, 125 ATRA
Patient No. R:I.a(:)ses First Line Lﬁqceg*n Third Line Secon::inCR months z‘g&i‘ge’ Consolidation Maintenance HSCT
ATO group
1101 2 APL-93 ATRA-EMA None 3 DA NA (relapse) None
1102 2 ATRA-I EMA ATRA™ None 1 LTF LTF LTF
1105 2 ATRA-DA ATRA-A  ATRA-AT  Autologous 1 ATO (2 cycles) None Allogeneic
1106 1 APL-93 NA 43 16 ATO (2 cycles) ATRA-MP None
1109 3 APL-93 ATRA-IA ATRA None 16 NA NA NA
ATO-ATRA-
1111 2 APL-93 ATRA-EMA Autologous 8 ATO (2 cycles) MP None
1113 2 APL-93 ATRA-Amsa None 1 NA NA NA
1114 1 APL-93 NA 36 29 ATO (2 cycles) None Allogeneic
1119 2 APL-93  ATRA-DA None 8 ATO (2 cycles) NA (relapse) None
3120 1 ATRA-DA NA 26 2 DA None None
ATRA+ATO group
1103 1 APL-93 NA 16 11 None None Allogeneic
1104 2 APL-93 ATRA-EMA Autologous 6 NA NA NA
1107 1 APL-93 NA 22 22 ATO/ATRA (2 cycles) None Allogeneict
1110 2 APL-93 ATRA-EMA None 2 None None Allogeneic
1112 2 APL-93 ATRA-EMA Autologous 9 ATO/ATRA (2 cycles) None Allogeneic$
1115 1 APL-93 NA 15 2 ATO/ATRA (2 cycles) None Autologous
1116 2 APL-93 ATRA-IA None 5 ATO/ATRA (2 cycles) NA (relapse) None
1117 2 APL-93  ATRA-DA None 5 NA NA NA
1118 1 APL-93 NA 19 3 ATO/ATRA (1 cycle) None Allogeneic
3108 2 ATRA-IA ATRA None 3 Amsa MP None

A=cytarabine; Amsa=amsacrine; APL=acute promyelocytic leukaemia; ATO=arsenic trioxide; ATRA=all-trans-retinoic acid; CR= complete remission; D=daunorubicin;
HSCT=hematopoietic stem cell transplantation; I=idarubicin; LTF=lost to follow-up; NA=not applicable; MP=methotrexate + 6-mercaptopurine.
*For APL-93 trial, see Fenaux et al.52

**For ATRA-EMA trial, see Thomas et al.?®

***ATRA was successfully reintroduced for a mol