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Pre-meeting briefing o
Inotuzumab ozogamicin for treating relapsed

or refractory B-cell acute lymphoblastic
leukaemia [ID893]

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.




Common abbreviations

Abbreviation Definition

ALL Acute lymphoblastic leukaemia

CM Cytarabine plus mitoxantrone

CR Complete response

CRi Complete response with incomplete count recovery

FLAG Fludarabine, cytarabine and granulocyte-colony stimulating
factor

GvHD Graft versus host disease

HIDAC High dose cytarabine

HROL Health-related quality of life

HSCT Haematopoietic stem cell transplant

MRD Minimal residual disease

Ph+/- Philadelphia-chromosome positive/negative

RMST Restricted mean survival time

R/R Relapsed and refractory

VOD Veno-occlusive liver disease




Disease background

Acute lymphoblastic leukaemia (ALL) is a rapidly progressing
form of cancer of the white blood cells

Rare - 0.2% of new cancers in UK
Predominately disease of childhood but affects adults too
42% of cases in adults

Symptoms include fatigue, breathlessness, infections,
bleeding, bruising, fever & sweating

75% of ALL is derived from precursor B-cells (B-cell ALL)3

Most B-cell ALL is Philadelphia chromosome negative (Ph-);
Ph-positive (Ph+) disease is associated with worse outcomes

Approximately 44% of adult B-cell ALL patients are expected
to relapse and 4% are refractory to available treatmentsP

5-year overall survival <10%°¢
Estimated ALL R/R B-cell population in England is 117 patientsd

Key: a, b, ¢, d, company submission.
Note: The estimate of 117 pts is based on estimated 82% of ALL being B-cell, not 75%.



Disease management

Limited treatment options
Relapsed and refractory (R/R) ALL is treated by combination
chemotherapy with poor response and considerable toxicity
The aim of chemotherapy is complete remission (CR) or CR
with incomplete haematological recovery (CRi), so patients
can have haematopoietic stem cell transplant (HSCT) that can
potentially cure the patient
Current treatment
— Fludarabine, cytarabine and granulocyte-colony stimulating
factor (GCSF) based combination chemotherapy (FLAG),
and FLAG with idarubicin (FLAG-IDA),
— clofarabine-based regimens (CDF group 3) for R/R ALL
(sometimes used off label)
— Tyrosine kinase inhibitors (TKIs) alone or in combination
with FLAG- or clofarabine-based chemotherapy for
Philadelphia-chromosome-positive (Ph+) ALL



Marketing
authorisation

Mechanism of
action

Administration

Acquisition
cost
Cost of a

course of
treatment

Inotuzumab ozogamicin
(Besponsa, Pfizer)

Besponsa is indicated as monotherapy for the treatment of
adults with relapsed or refractory CD22-positive B cell precursor
acute lymphoblastic leukaemia (ALL). Adult patients with
Philadelphia chromosome positive (Ph+) relapsed or refractory B
cell precursor ALL should have failed treatment with at least 1
tyrosine kinase inhibitor.

Inotuzumab ozogamicin is an antibody-drug conjugate of a
monoclonal antibody. When inotuzumab ozogamicin binds to a
CD22 antigen on a B-cell, it is absorbed into a malignant cell and
leads to cell death.

Intravenous infusion

Solution for infusion: |l per 1-mg vial (price not DH
approved)

Over the course of treatment, it is estimated that an average of

B vials will be administered: ||l



Treatment pathway

RIR B-cell ALL

h 4

Fit for treatment |« Unfit for treatment

v v l

Ph- patients Ph+ patients BSClpalliative care
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:{ Blinatumomab E FLAG-based Inotuzumab Inotuzumab FLAG-based
L ID804 1 | chemotherapy chemotherapy + TKIs
"""""" ERG: ERG:
[ + clofarabine ] [ + TKls alone ]

Key: ALL, acute lymphoblastic leukaemia; BSC, best supportive care; FLAG, fludarabine, cytarabine, and granulocyte colony-
stimulating factor; Ph-, Philadelphia chromosome negative; Ph+ Philadelphia chromosome positive; R/R, relapsed or refractory; g
TKIs, tyrosine kinase inhibitors.



Patients and carers comments

Most patients with relapsed or refractory ALL will be extremely ill,
having undergone (and not responded well to) highly toxic
treatment

The majority of patients treated with highly toxic salvage
chemotherapy would spend around half of their time in hospital

Many patients (particularly older or less fit adults) are unable to
tolerate these aggressive options and receive best supportive
care. As such, there is an urgent need for these patients in this
setting to access further treatment options

The vast majority of patients (over 90%) will die from their
disease within a short period of time, usually within a few months
because there are such limited options for relapsed or refractory
patients



Clinical expert comments (2x)

The current salvage chemotherapy has a low chance of success and is
extremely toxic almost always causing bacterial and sometimes fungal
infections.

There are no relevant clinical guidelines for relapsed ALL and no standard of
care.

...Show benefit in remission rate and in survival; importantly, the benefit
applies even in some of the worst prognostic groups....

Relative lack of side effects compared to combination chemotherapy...

A particular adverse effect of potential concern is veno-occlusive disease
can be given in an outpatient setting

The Inovate study ... is not entirely applicable to a UK setting

The overall goal of treatment of relapsed ALL in adults is long term
diseasefree survival equating to ‘cure’...the steps...are:
1. To achieve complete remission (CR)...There are other definitions of response
such as CRiI ... the predictive meaning of which is not clear... the predictive

value of MRD in relapse OR after using nonchemo agents is NOT YET
ESTABLISHED.

2. To achieve an allogeneic bone marrow transplant wherever possible.



Leukaemia CARE comments

Being diagnosed with ALL can also have a huge emotional impact... in
our survey, 60% of ALL patients reported that they have felt depressed
or anxious more often since their diagnosis.

ALL is often diagnosed as an emergency (64%), with 86% of patients
starting treatment within a week of diagnosis.

has a significant symptom burden (fatigue, breathlessness, sleeping
problems, nausea, vomiting, memory loss, pain), as well as a financial
and emotional impact.

Treatment options are limited, most likely to salvage chemotherapy. Only
a small proportion of patients would currently be eligible for allo-SCT, the
only curative option, offering the most effective and durable disease
control.

Inotuzumab ozogamicin offers a number of potential benefits, including
improved response rates and longer survival (PFS and mean OS).
Another key benefit of inotuzumab ozogamicin is its potential as a bridge
to transplant, the only curative option for these patients. This was
welcomed by 91% of ALL patients in our recent survey.



Decision problem (1)

Final NICE scope |Company ERG comments
submission

Population
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Adults with relapsed or refractory
B-cell acute lymphoblastic
leukaemia

Inotuzumab ozogamicin

Only a subset included: adults fit for
intensive therapy, chemotherapy and
transplantation.

Patients who would be treated with
BSC and patients who were due to
receive salvage therapies beyond
Salvage 2 not included in INO-VATE
1022.

The MA and scope population is
broader.

INO-VATE 1022: inotuzumab at the
recommended dose, for up to 6 cycles
(median 3.0 cycles).
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Comparators

Decision problem (ll)

Final NICE scope | Company Rationale ERG comments
submission

chemotherapv

e Ph-ALL:

— FLAG-based
chemotherapy

— clofarabine-
based
chemotherapy
(CDF)

e Ph+ ALL:

— TKis alone or
In combination
with FLAG- or
clofarabine-
based
chemotherapy

Unfit for

chemotherapy:

- BSC

Fit for

chemotherapy

Based on INO-

VATE 1022

investigator’s

choice arm

(FLAG, CM &

HIDAC based

chemotherapy)

e Ph-ALL:

— FLAG-based
chemotherap
y

e Ph+ ALL:

- TKIs in
combination
with FLAG-
based
chemotherapy

e Clofarabine:
off label use in
<5% of the
population

e TKIs alone;
unlikely to be
used alone

e BSC:

not relevant
comparator
Inotuzumab acts
as a bridge to
HSCT

o Clofarabine:
used in UK clinical
practice

should be included

 TKIls alone:
important for Ph+
ALL

should be included

« BSC:
not appropriate
comparator

« CM & HIDAC
not in NICE scope
not used in current
practice.

11



Decision problem (lll)

Final NICE scope Company ERG comments
submission

Overall survival
* Progression-free survival

» Treatment response rates
(including haematologic
responses)

 Time to and duration of
response

» Adverse effects of
treatment

« HROQL

Costs will be considered from
an NHS and Personal Social
Services perspective.

Outcomes

3
%
>
©
c
@®©
©
S
O
c
O
O
LL

As per scope plus:

 Minimal residual
disease negativity
(MRD-)

* Rate of potentially
curative therapy,
such as HSCT

Base case: Costs
and QALYs
discounted at an
annual rate of 1.5%
based on
assumptions that
HSCT can potentially
restore patients to
normal life
expectancy

Appropriate, however
the predictive value of
MRD in relapse OR
after using non-
chemo agents is not
yet established.

The assumptions
post HSCT not
consistent with
criteria for 1.5 %
discount rate.
Receipt of HSCT
does not restore
normal life
expectancy in near
full health. 12




1.

Preview: Clinical effectiveness and
treatment pathway issues

How would inotuzumab fit into the current treatment pathway?

— What are the appropriate comparators? Are clofarabine and TKIs
alone relevant comparators for some people?

— Can inotuzumab be used in outpatient setting?

Is the “fit for treatment” population in INO-VATE 1022 reflective of
NHS practice?

What is the prognosis for relapsed or refractory ALL?

The INO-VATE 1022 trial compared inotuzumab with investigator’s

choice (SoC). Is SoC reflective of NHS practice?

How generalisable are INO-VATE 1022 results?

— What is the most relevant population, ITT, ITT218, safety
population?

- Are RMST OS analyses appropriate?

— Not all CR/CRI patients in INO-VATE 1022 had HSCT and some
had HSCT without CR/CRI 13



Preview: Cost-effectiveness issues

1. Is 1.5% cost and QALY’s discount rate appropriate for decision
making?

2. OS data
— Isthe OS modelling in the HSCT & Post-HSCT state appropriate
— Is the assumption of the “cure point” at 3 years appropriate?
- What is the mortality rate after HSCT?

3. Cost
— How should be the administration cost of inotuzumab modelled?

— Is it appropriate to add the cost of idarubicin and imatinib to the
cost of SoC?

— Should the cost of subsequent therapies be included in the
model?

4. Were appropriate utilities used in the model?
5. Are the end-of-life criteria met?
6. What is the most plausible ICER?



Clinical effectiveness evidence

15



Trial evidence: INO-VATE1022
_ * Open-label, multicentre phase 3 open-label RCT

Location 193 sites in 25 countries
(sites) 8 sites in the UK = 5.2% of enrolled patients; 4 in inotuzumab
ozogamicin (inotuzumab) and 5 in in standard of care (SoC)

Population » Adults (18yrs +) with R/R CD22-positive ALL (ECOG 0-2) due to
receive either Salvage 1 or Salvage 2 therapy

« Patients with Ph+ ALL failed treatment with at least 1 second- or
third-generation TKI.

Intervention ITT=326: Inotuzumab (n=164) and SoC (n=162)

and  FLAG based regimen: (63%; 102/162)
comparator o Cytarabine plus mitoxantrone: (23%; 38/162)
 HIDAC based regimen: (14%; 22/162)
Primary CR (including CRIi) and OS: last follow-up at March 2016 (data cut-off of

outcome 37.7 months). |G ccommended 1-sided
measures test (0.025) for OS

Secondary PFS, minimum residual disease (MRD), duration of remission (CR and
outcome CRi), rate of subsequent HSCT, EORTC QLQ-C30, EQ-5D, safety
measures




INO-VATE1022: baseline

. litToa8 population>  [ITT population
_ Inotuzumab SoC Inotuzumab SoC
(N = 109) (N = 109) (N = 164) (N = 162)
47 (18.78) A7 (18-79) 46.5 (18-78) 47.5(18-79)
61 (56) 73(67)  91(55.5) 102 (63.0)
76 (70) 79 (72) 112 (68.3) 120 (74.1)
e0 ] 43 (39) 45(41) 62 (37.8) 61 (37.7)
50 (46) 53 (49) 81 (49.4) 80 (49.4)
15 (14) 10(9)  21(12.8) 20 (12.3)
1(1) 1(1) 0 1 (0.6)
Salvage-treatment
phase, n (%

73 (67) 69 (63) 111 (67.7) 104 (64.2)
35 (32) 39(36)  51(31.1) 57 (35.2)
1(1) 1(1) 2 (1.2) 1 (0.6)
17 (16) 22 (20) 29 (17) 31 (18)

Key: ECOG PS, Eastern Cooperative Oncology Group Performance Status; HSCT, haematopoietic stem cell
transplantation; NR, not reported; Ph, Philadelphia chromosome; SoC, standard-of-care 17



INO-VATE1022: remission outcomes (I)

ITT population Inotuzumab | SoC P-value

N=162

difference

Z
1

[N
»
~

CR,n (%

95% ClI for rate; 97.5% CI for
rate difference

CRI, n (%

95% ClI for rate; 97.5% CI for
rate difference

CR/CRI, n (%

95% ClI for rate; 97.5% CI for
rate difference

MRD negativity in CR/CRI
patients, n/N (%)

MRD positive in CR/CRI
patients, n/N (%)

No MRD results in CR/CRI
patients, n/N (%)

""EPp
D
H BB I I II

Key: Cl, confidence interval; CR, complete remission; CRi, complete remission with incomplete haematologic recovery;
MRD, minimal residual disease SoC, standard of care. 18



INO-VATE1022: remission outcomes (ll)

ITT228 population Inotuzumab |SoC Rate
difference

CRI/CRI, n (% 88 (80.7) 32 (29.4) 51.4 <0.0001
95% CI for rate; 97.5% CI for rate 72.1,87.7 21.0, 38.4,64.3
difference 38.8

CR, n (% 39 (35.8) 19 (17.4) 18.3 0.002
95% CI for rate; 97.5% CI for rate 26.8, 45.5 10.8, 5.2.31.5
difference 25.9

CRI, n (% 49 (45.0) 13 (11.9) 33.0 <0.0001
95% CI for rate; 97.5% CI for rate 35.4,54.8 6.5,19.5 20.3,45.8
difference

« CR/CRI assessed by an independent Endpoint Adjudication Committee for
ITT218, and by the trial investigators for the full ITT population.
* results were broadly similar

Key: CI, confidence interval; CR, complete remission; CRi, complete remission with incomplete haematologic recovery. 19



INO-VATE1022: overall survival (1)

Kaplan—Meier plot of overall survival (ITT population):

The INO-VATE 1022 trial did not meet its second primary objective of
significantly (prespecified p=0.0208 ) longer OS in the inotuzumab vs SoC

100 H
] . + + ¥ ¥ Censored
80 1 1 === |notuzumab Ozogomicin{N=164, Events=122)
] '_1_ Median 7.7, 95% Cl (6.0, 8.2)
L1,_|_1 — — += Investigater Choice(N=162, Events=130)
iy ] B Median 6.7, 95= CI (4.9, 8.3)
B 60 1 , ,
E ] HR reference group: Investigator's Choice
e Stratified HR++=0.770(37.5% Cl: 0.578, 1.026)
- (97.9% Cl: 0.573, 1.035)
E E Unstratified HR=0.748(97.5% Cl: 0,563, 0.993)
= 40 4 (97.9= Cl: 0.558, 1.001)
= ] One—sided stratified log rank p—values++: 0.0203
W One—sided unstratified log rank p—value: 0.0104
] 4t T fefe—t—t ek B T
20 H .
] e
] R
: T L
] i +
0
‘ T ‘ T T T ‘ T | | T T ‘ T ‘ T T T | T T T |
0 5 10 15 20 25 30 35 40
Time (months)
# at Risk
InQ 164 112 62 41 24 13 8 2 0
Inv Choice 162 83 a1 30 & 3 4 1 0

Key: # at risk, number at risk; CI, confidence interval; HR, hazard ratio; Inv Choice, investigator’s choice of
chemotherapy.
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INO-VATE1022: overall survival (Il)
tau (months) Difference P-value

Inotuzumab N=164 SoC N=162 (95% CI)

8 |
8 |
I
8 |

Median OS 7.7 (6.0, 9.2) 6.7 (4.9, 8.3)
months (95% CI

Deaths n (%) 122 (74.4) 130 (80.2) ]
42 (25.6) 32 (19.8)

Censored n (%)

Key: CI, confidence interval; OS, overall survival; RMTL, restricted mean time lost; SoC, standard of care. 21



INO-VATE1022: overall survival (l1)

OS by MRD status in CR/CRI patients treated with Inotuzumab:

By treatment:
— Patients with MRD negativity: median OS of [Jj months for [} patients and
Il months for ] patients in inotuzumab and SoC respectively

~ Patients without MRD negativity: [Jf months median 0S for [Jj and |}
patients in inotuzumab and SoC respectively.

Key: MRD, minimal residual disease; OS, overall survival.



INO-VATE1022: Subsequent HSCT (1)

SoC (N =162

Patients with HSCT, n (%) [95% ClI]
e Difference (95% CI) [p-value

Did not have HSCT
e Achieved CR/CRI

e Did not achieve CR/CRI

HSCT and CR/CRI
HSCT but not CR/CRI

The model grouped all HSCT patients together, regardless of CR/CRI status

Key: Cl, confidence interval; CR, complete remission; CRi, complete remission with incomplete haematologic recovery;
MRD, minimal residual disease SoC, standard of care.
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INO-VATE1022: Subsequent HSCT (11)

 OS following HSCT:

Key: HSCT, haematopoietic stem cell transplant; OS, overall survival.



INO-VATE1022: PFS (1)

PFS = time from randomisation to: death, progressive disease, or starting a new
induction therapy or post-therapy HSCT without achieving CR/CRI.

I
N = 164 N =162

Total patients with events, n (%) 128 (78.0) 125 (77.2)

e Starting new induction therapy or post-
therapy HSCT without achieving CR/CRI

Median PFS, months (95% CI 5.0 (3.7, 5.6) 1.8 (1.5, 2.2)
Stratified HR (97.5% CI) [p-value 0.452 (0.336, 0.609) [<0.0001]

Unstratified HR (97.5% CI) [p-value

Key: Cl, confidence interval; CR, complete remission; CRi, complete remission with incomplete haematologic recovery;
HR, hazard ratio; HSCT, haematopoietic stem cell transplantation; InO, inotuzumab ozogamicin; PFS, progression-free
survival; SoC, standard of care. 25



INO-VATE1022: PFS(II)

Kaplan—Meier plot of progression-free survival (ITT population)

1.0
0.8 1
+ + % * Censared
=== Inotuzumab Ozogamicin(N=164, Events=128)
2 + Median 5.0, 95% Cl (3.7, 5.6)
5 0.6 j = == |gyestigator Choice(N=162, Events=125)
2 p Median 1.8, 95% Cl (1.5, 2.2)
o HR reference group: Investigator's Chaice
= Stratified HR++=0.452(95= CI: 0,338, 0.609)
E 0.4 1 Unstratified HR=0.461(95% Cl: 0.345, 0.615)
& _‘J- One—sided stratified Io% rank p—valueksk: <0.0001
L‘i_.l ne—sided unstratified lag rank p—value: <0.0G01
I-h.'__‘
0.2 BRI
— e, .
0.0 —+—+
T T T T T T T T T T
a 3 6 9 12 15 18 21 24 27
Time (months)
# ot Risk
InC 164 102 57 34 20 18 ] 4 D
Inv Choeice 162 41 20 9 4 2 D D D o

Key: CI, confidence interval; HR, hazard ratio; Inv, investigator; ITT, intent-to-treat; IVRS, Interactive Voice Response

System.
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INO-VATE1022: SoC OS and PFS

« SoC: [l out of the 162 patients were randomised but were not treated (0 out
of 164 in inotuzumab arm were untreated):

— would be categorised as not achieving CR/CRI
— were excluded and safety population is considered in model (not ITT)

Key: OS, overall survival; PFS, progression-free survival; SoC, standard of care.



INO-VATE1022: EQ5D-3L

N =164 N =162

ITT population baseline

EQ-5D IndexP

EQ-VAS®

ITT population 8 March 2016 data cut
EQ-5D Index

Inotuzumab — SoC EQ-5D Index ¢
EQ-VAS

Inotuzumab — SoC EQ-5D VAS ¢

Key: EQ-5D, EuroQoL 5 Dimension questionnaire; SE, standard error; SoC standard of care.
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INO-VATE1022: Adverse Events

All cycles

Safety population n (%)
(N=164)
Number of AEs

AEs

YAV =S

Grade 3 or 4 AEs

Grade 5 AEs
Discontinued due to AEs

Temp. discontinued due to AEs
Temp. discount. & dose
reduction

Veno-occlusive disease (VOD)

Thrombocytopenia

Inotuzumab

—~
Z
I
H
»
w
N

SoC
(N=143)

Cycle 1 onl

Inotuzumab
(N=164)

SoC

» The average number of cycles was 3 and 1 in inotuzumab and SoC respectively
* VOD rates were particularly high in Japanese centres; VOD in non-Japanese

patients formed the model base case

Key: AE, adverse event; SAE, severe adverse event; SoC, standard of care.



ERG comments: INO-VATE 1022 design

Evaluation of inotuzumab based on a reasonably good quality RCT.
Population: broadly applicable to patients seen in NHS

* Included R/R CD22-positive ALL due to have Salvage 1 or 2 therapy
and for which either arm of randomised therapy was a reasonable
option

» patients who would be treated with BSC and patients due to receive
Salvage 3+ not eligible

« The full ITT population results are the most relevant; more complete
than the ITT218 population (results broadly similar)

 The average age (47 years) < than in NHS practice, thus reported
survival rates may be higher than in NHS

Investigator’s choice of SOC
« CM and HIDAC not used in current NHS practice
 most received FLAG-based chemotherapy, which is used in NHS

Key: ALL, Acute lymphoblastic leukaemia; R/R, relapsed and refractory; FLAG, Fludarabine, cytarabine and granulocyte-colony
stimulating factor (GCSF) based combination chemotherapy; CM, cytarabine plus mitoxantrone; HIDAC, high dose cytarabine ;
SoC, standard of care.



ERG comments: INO-VATE 1022 results

CR/CRI

B inotuzumab & Il SoC patients had CR/CRi, and |l inotuzumab &
B SoC patients had HSCT.

« But ]l inotuzumab and [l SoC patients had HSCT despite not
achieving CR/Cri, and ] inotuzumab and |l SoC patients did not
receive HSCT, despite achieving CR/CRI.

OS data

*  The post-hoc RMST analyses depend [
T

« The company RMST analysis truncated at 37.7 months with median OS 13.9
and 9.9 months for inotuzumab and SoC respectively

« The SoC OS estimate is higher than estimates for R/R B-cell ALL: range 3to 5
months (CS Table 6, page 54) suggesting inflated SoC OS

VOD

B in inotuzumab & J in SoC; only non-Japanese VOD modelled.

Key: CR, complete remission; CRi, complete remission with incomplete haematologic recovery; HSCT, haematopoietic stem cell
transplant; OS, overall survival; RMST, restricted mean survival time; SoC, standard of care; VOD, Veno-occlusive disease.



1.

Clinical effectiveness and treatment
pathway Issues

How would inotuzumab fit into the current treatment pathway?

— What are the appropriate comparators? Are clofarabine and TKIs
alone relevant comparators for some people?

— Can inotuzumab be used in outpatient setting?

Is the “fit for treatment” population in INO-VATE 1022 reflective of NHS
practice?

What is the prognosis for relapsed or refractory ALL?

The INO-VATE 1022 trial compared inotuzumab with investigator’s
choice (SoC). Is SoC reflective of NHS practice?

How generalisable are INO-VATE 1022 results?

— What is the most relevant population, ITT, ITT218, safety population?
— Are RMST OS analyses appropriate?

— Not all CR/CRI patients in INO-VATE 1022 had HSCT and some had

HSCT without CR/CRI 32



Cost-effectiveness evidence
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Company’s model

Partitioned survival model with 4 health states (safety population)
tunnel states within HSCT & post HSCT represent the wait for HSCT
Sub states for progression free and progressed disease

PFS and OS modelled using covariates (safety population)

| eelneenylee | « UK NHS perspective

o Costs and QALYs
discounted at an annual
rate of 1.5% (base
case) and 3.5%
(scenario analyses)

e Cycle =28 days + half
cycle correction

» Lifetime horizon = 60ys
e e Starting age =46 (ITT)

CR/CRi = Complete response/ complete response with incomplete count recovery
HSCT

= Haematopoietic stem cell transplantation

Key: CR, complete response; CRi, complete response with incomplete count recovery; HSCT, haematopoietic stem cell
transplant. Note: Patients receiving HSCT (after entry to the model) enter the 'HSCT and Post HSCT"' partitioned survival
sub-model, whether or not they achieve CR or CRi.



Clinical data

Assumption

Comparators

Utilities

AE

Cure point

Cost

Discount

Company’s model - summary
INO-VATE 1022 (safety population)

Patients’ response to treatment is determined within 1 cycle: all patients enter in
Cycle 0 = baseline entry level (first cycle) and transition during Cycle O...

SoC = FLAG-IDA and FLAG + imatinib for Ph+ patients (based on INO-VATE
1022 SoC of FLAG, CM and HIDAC).
o Efficacy assumption: FLAG = FLAG-IDA = FLAG + imatinib thus only cost added

Progression free

» No CR/CRi and no HSCT and CR/CRi and no HSCT: INO-VATE 1022

« HSCT & post HSCT: treatment independent, based on time post HSCT:
Kurosawa et al. 2016

Progressed patients: Aristides et al. 2015

 AE accounted for in the on-treatment utility
« disutility for veno-occlusive disease (VOD; 0.208)
e GVHD captured in post-HSCT utilities from Kurosawa et al. 2016

Patients alive after 3 years cured - life expectancy = normal population

drug acquisition and administration costs (cost for idarubicin and imatinib added),
cost of HSCT, costs of AE, cost of induction treatments, and terminal care costs

1.5% for utilities and costs (base case).

Key: CR, complete remission; CRi, complete remission with incomplete haematologic recovery; HSCT, haematopoietic stem cell
transplant; FLAG, fludarabine, cytarabine, and granulocyte colony-stimulating factor therapy; FLAG-IDA, FLAG and idarubicin;
GvVHD, graft versus host disease; CM, Cytarabine plus mitoxantrone; HIDAC, high dose cytarabine; SoC, standard of care.



Company’s model - health states

Proportion of patients in each health state from Cycle 1

No CR/CriandnoHSCT | I
CRICRiandnoHSCT | | I
HSCTandpostHscT | I

- O inotuzumab and | of SoC patients receiving
HSCT received their HSCT prior to any post induction therapy

« Tunnel states: INO-VATE 1022 waiting time to receive HSCT up to ||}
cycles for inotuzumab and [} cycles for SoC

» scenario analyses explored a maximum of 3 cycles (all patients
receiving HSCT after cycle 3 are assumed to receive it in cycle 3)

Key: CR, complete response; CRi, complete response with incomplete count recovery; HSCT, haematopoietic stem cell 36
transplant.



Company’s model - PFS and OS

Health state Parametric | Goodness |Best Clinically
curve ofV|suaI fit statlstlcal fit plau5|ble

OS  Log-logistic

no HSCT PFS Log-logistic Yes Yes Yes
oS Log-logistic  Yes Yes Yes
HSCT PFS Log-normal Yes Yes Yes

HSCT & ON) Gompertz Yes Yes Yes
Post-HSCT PFS Gompertz Yes No Yes

Same parametric curves applied to both arms

Covariates: treatment, age, duration of first remission, salvage status, Ph-status,
prior HSCT, region

OS K-M data:
— No CR/CRi & no HSCT: |l & ¥ years for inotuzumab & SOC (complete)
-~ CR/CRi & no HSCT: ] & I years for inotuzumab & SOC
— HSCT & post HSCT: |l & |} years for inotuzumab & SoC

Key: *, estimated from figure 30 and 3 CS page 177 and 178 CR, complete remission; CRi, complete remission with 37
incomplete haematologic recovery; KM, Kaplan—Meier; PFS, progression-free survival; SoC, standard of care.



Company’s model — HSCT and post HSCT
parametric OS curves

 Gompertz curves (light blue) selected to represent OS in HSCT & Post
HSCT state up to cure point (3 years)

Key: CR, complete remission; CRi, complete remission with incomplete haematologic recovery; KM, Kaplan—Meier;
PFS, progression-free survival; SoC, standard of care.




Company’s model: OS In HSCT & post HSCT

* General population age-specific mortality rates used after cure point (3 years)

Key: CR, complete remission; CRi, complete remission with incomplete haematologic recovery; KM, Kaplan—Meier;
PFS, progression-free survival, RMST, restricted mean survival time; SoC, standard of care.




Company’s model — Cure post-HSCT

Base case:
3 years cure point (most clinically plausible)
— Inotuzumab: - and SOC.: - post-HSCT patients alive at
this point (based on the fitted Gompertz curves)
— Mortality becomes the same as the general population (age
and gender matched to INO-VATE 1022)

e Other explored cure points
— D years:

— Inotuzumab: - post-HSCT patients alive at this point

- SOC: - post-HSCT patients alive (at 4 years - alive)
— 2 years:

— Inotuzumab: - post-HSCT patients alive at this point

- SOC: - post-HSCT patients alive



ERG comments: HSCT & post HSCT state

Approximately 95% of QALY gain conferred in HSCT & Post HSCT

— The majority of the differences in PFS, OS and hence QALYs are
derived after the follow-up period of the trial

[
RMST for patients achieving CR/CRi in HSCT & Post HSCT

Small number of patients in HSCT & Post HSCT state and this
subgroup is not randomised

Uncertainty around the company “cure point” of 3 years post HSCT
— survival gains estimated at 3 years are extrapolated over a lifetime.
Mortality rate after HSCT does not equal to general population

— mortality improves in 5 years after HSCT, but remains 4-9 times
higher for at least 25 years thereafter (Martin et al. 2011)

ERG suggests pooling OS for HSCT & Post-HSCT state — as in
Appendix 7 CS scenario analysis with MRD status covariate
adjustment
Key: CR, complete remission; CRi, complete remission with incomplete haematologic recovery; KM, Kaplan—Meier;

MRD, Minimal residual disease; PFS, progression-free survival; RMST, restricted mean survival time; SoC, standard of
care.



Company’s model — treatment costs

Drug acquisition cost

Drug acquisition cost %patlents Total cost Total VER

<(eles - FLAG-IDA

_
I

CM B N L, IS
N

HIDAC I N I

TKI (imatinib) NS _

Ph+ patients
N |

Administration cost

« SOC: the average length of inpatient stay was [JJJlll days and the total
cost per patient for the average course of treatment was £4,632.81

« Inotuzumab: the average length of treatment was [l cycles and the
total cost per patient for the average course of treatment was £2,582.80

Key: CM, cytarabine plus mitoxantrone; FLAG-IDA, fludarabine, cytarabine, granulocyte-colony stimulating factor and 42
idarubicin; HIDAC, high dose cytarabine; SoC, standard of care; TKI, tyrosine kinase inhibitor



Company’s model — salvage treatments and
HSCT costs

Cost of subsequent induction therapies:
« Salvage therapies based on INO-VATE 1022 ITT (not all therapies included:

CAR-T cell therapy, grow factors, || EGKNG

e |notuzumab: £7,625 and SOC: £19,199 (average costs per cohort member)

Cost of HSCT (only for those patients receiving HSCT):

Type of cost Cost in NHS Cost per cycle |Source
reference before
inflation indices

£58,903 £60,891.72 NHS blood and
Post-HSCT transplant (2014)

Post-HSCT in first uplifted from
6 months £28,390 £4,891.42 2012/2013 to

Post-HSCT from 2015/2016 prices
6—12 months £19,502 £3,360.07 using PSSRU
Post-HSCT from Inflation indices.
12—-24 months £14,073 £1,212.35 (297.0/287.3)

Key: NHS, National Health Service; PSSRU, Personal Social Services Research Unit; HSCT, haematopoietic stem cell 43
transplant




ERG comments: treatments and salvage
therapy

 Clofarabine and imatinib alone not included as comparators
 Added cost of idarubicin and imatinib, but same efficacy
assumed (FLAG = FLAG-IDA = FLAG & imatinib)
— Exclude these costs to ensure consistency between the
efficacy outcomes and cost assumptions
o Cost of subsequent therapies = a positive bias towards
Inotuzumab
— Cost derived from the ITT, not safety population
— More patients in SoC had subsequent induction
— Inclusion of these costs potentially inappropriate
e Administration cost for inotuzumab
— Modelled in outpatient setting: this does not reflect UK
clinical setting

- - Inotuzumab patients were hospitalised during Cycle
1 should be based on INO-VATE 1022

Key: FLAG, Fludarabine, cytarabine and granulocyte-colony stimulating factor (GCSF) based combination
chemotherapy; CM, cytarabine plus mitoxantrone; HIDAC, high dose cytarabine.



Company’s model - utilities
(SE)
InO: 0.69 (0.02) 0.65-0.74 INO-VATE 1022
SoC: 0.67 (0.03) 0.62—0.73
Pooled: 0.69 (0.02)*
I

No CR/CRi & no HSCT

I
B
CRICRi&noHscT f |
I
I
Post- 0.59 (0.10) 0.40-0.78 AML utilities from
HSCT |1-2 years’ post {0&N(0NX) 0.69-0.82 Kurosawa 2016

SESHEEESles N 0.74 (0.02) 0.70-0.78 (include GvHD
0.76 (0.03) 0.71-0.81 disutility)

0.30 (0.04) 0.22-0.38 Avristides 2015

VOD after HSCT 0.208 - acute liver failure
applied for 1 cycle pretransplant. (SMC)

Key: *, used in sensitivity analyses; SoC, standard of care; InO, inotuzumab; HSCT, haematopoietic stem cell transplant; 45
VOD, veno-occlusive disease.




ERG comments: utilities

* INO-VATE 1022
— open-label design introduces potential bias for subjective outcomes
(HRQL)

— pooled utility values may be more appropriate

e HSCT & Post-HSCT
— utilities derived using Japanese value set
— over the 60-year lifetime horizon values exceed general population
estimates declining with age
— utilities should be further adjusted for age

» Disease progression
— 0.3 applied to progression in all 3 model states
— progression is assumed to influence HRQL but does not impact OS
(cure point = general population mortality)
— large impact on the estimated QALY gains as the model predicts
progression in [l and Il of patients with HSCT following SoC and
Inotuzumab respectively

Key: HRQL, Health-related quality of life; HSCT, haematopoietic stem cell transplant; OS, overall survival; QALY, quality
adjusted life years.



Company’s model - adverse events

wn

INO-VATE 1022

Veno-occlusive liver disease INO-VATE 1022
In non-Japanese patients (safety
base case e e population)
I I
GVvHD: not treatment specific [lReZIZ) 11.34% Kiehl et al. 2004

Key: SoC, standard of care; GvHD, graft versus host disease; HSCT, haematopoietic stem cell transplant; VOD, veno-

. ) 47
occlusive disease.



Company’s model - AE costs

AE (average costs per patients in the entire cohort)
 Grade =3 and experienced by =25% of INO-VATE 1022 patients included

treatment

Inotuzumab £2,622.50 £11,088.67 £13,711.17
£1,239.23 £689.45 £1,928.68
e episode costs:

— GvHD from Espérou et al. 2004 (converted to GBP and inflated to
current prices) assumed not to be treatment specific: £26,888.92
— VOD (treatment with defibrotide; SMC 2014): £113,432.00

Disease monitoring

e assumed to be captured in the outpatient/inpatient visit for administration
and the adverse event costs. No further health-state unit or resource use
costs were applied.

Terminal care
« £11,616 is applied to patients upon death. It is assumed that this cost also
incorporates the cost of treating a progressed patient (PSSRU 2016).

Key: AE, adverse event; HSCT, haematopoietic stem cell transplant; GvHD, graft versus host disease; SoC, standard of 48
care; VOD, veno-occlusive disease.



Company'’s base case

Deterministic results

Costs and benefits discounted at 1.5%
I .

- Bl 666
S

Costs and benefits discounted at 3.5%

INTMEI I Bl ccc Bl 518
E N Il L

5.18 £40,013

£55,869

Probabilistic results

Costs and benefits discounted at 1.5%

Inotuzumab vs SoC ] Bl 469 £48,459

Costs and benefits discounted at 3.5%

Inotuzumab vs SoC e Bl 470 £67,5575

Key: ICER, incremental cost-effectiveness ratio; LYs, life years; QALYs, quality-adjusted life years; SoC, standard of care. 49
Note: results do not include fix provided by company during clarification process.



Company’s base case: QALY by health state

Summary of discounted QALY gain by health state
(1.5% discount)

Health state QALY QALY
inotuzumab |[SoC

No CR/CRI N
CR/CRi & no HSCT [ |

HSCT & Post HSCT |

Total

» the majority of the QALY gain is conferred within the HSCT &
Post HSCT state

Key: CR, complete remission; CRi, complete remission with incomplete haematologic recovery; QALY, quality-adjusted life
year; HSCT, hematopoietic stem cell transplant; SoC, standard of care.
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Company’s probabllistic sensitivity analysis
(discount rate of 1.5%)

At a £50,000
WTP threshold,
the probability
that inotuzumab
IS a COSt-
effective
treatment option
versus SoC Is
45% for a
discount rate of
1.5%

Key: ICER, incremental cost-effectiveness ratio; PSA, patient access scheme; QALY, quality-adjusted life year.
Note: results do not include fix provided by company during clarification process



Company’s Tornado diagram (discount rate of
1.5%) —10 most influential parameters

The ICER was most sensitive to the cost of HSCT, choice/cost of
subsequent induction treatments and the utility of progressive disease.

Key: ICER, incremental cost-effectiveness ratio; PSA, patient access scheme; QALY, quality-adjusted life year
Note: results do not include fix provided by company during clarification process




Deterministic sensitivity analysis

(discounted at 1.5%)

Reflectlve of UK clinical Max 3 cycles, as per SPC

0 ractlce No prior HSCT
Comparator All FLAG-IDA in SoC
All CM in SOC

All HIDAC in SOC
Utilities from UK HTA in ALL

SMC

Post HSCT cure point 2 years

base case 3 years 5 years

No costs of HSCT applied
Average time to HST

Age adjusted utilities
QALYs 3.5%, Costs 3.5%

Time horizon S years
10 years
20 years

30 years

utility from the blinatumomab

ICER
£40,013

£34,311
£37,382
£39,027
£41,714
£42,101
£35,660

£44,464
£39,301
£30,576
£40,084
£37,515
£43,909
£39,473
£55,869
£253,651
£130,513
£70,333
£51,174



ERG comments: summary

 Clofarabine and imatinib alone not modelled
 The use of the INO-VATE 1022 safety population is appropriate
 Absence of a structural link between CR/CRIi and HSCT

« Splitting INO-VATE 1022 & fitting multiple parametric curves is too
complex

* Inotuzumab mortality benefit in HSCT & post HSCT is uncertain

— post HSCT mortality can be 4-9 x higher than general population

— when to switch from modelled to population mortality is uncertain

o Costand QALY’s discount rate of 1.5% is not appropriate

» Adding the cost of idarubicin and imatinib is not appropriate

» Cost of subsequent therapies = positive bias towards inotuzumab

« Administration cost for inotuzumab should be based on INO-VATE 1022
» Utilities should be age adjusted

* On-treatment utilities should be pooled

Key: ALL, Acute lymphoblastic leukaemia; R/R, relapsed and refractory; SoC, standard of care.



Additional ERG analyses
(discounted at 3.5%)

» Fix to base case provided by company during clarification process (1)

* Pooling survival data post HSCT with an adjustment for MRD- and treatment
specific rates of MRD- for patients with remission (CS scenario analysis) (2)

* Non-parametric approach using KM data and cure point of 2,75 years with
pooled (7a) or separate (7b) curves post HSCT (7)

* Age adjusted utilities (CS scenario analysis) (3)
* Pooled on treatment utilities (CS scenario analysis) (5)

» Cost of subsequent therapy (blinotumab & inotuzumab) replaced with cost of
chemotherapy (CS scenario analysis) (6)

 Removing cost of imatinib and idarubicin from SoC (4)
* Administration cost for inotuzumab as per INO-VATE-022 (9)
o 4-fold risk of mortality post cure (8)

ERG non-parametric base case (1+3+4+5+6+7a+8+9)
ERG parametric base case (1+2+3+4+5+6+8+9)

Key: CS, company submission; HSCT, haematopoietic stem cell transplant; MRD-, minimal residual disease negativity; 55
SoC, standard of care.



Comparison of OS In INO-VATE 1022, CS
submission and ERG analysis

OS at 3years: Company base case: |lffor inotuzumab and [llISoC
ERG non-parametric: [Jlffor inotuzumab and [lISoC
ERG parametric: |JJlfifor inotuzumab and lISoC

Key: OS, Overall survival, K-M; Kaplan-Meier; SoC, standard of care.



Additional ERG analyses (3.5% discount)

Scenario (ERG analysis) Inc. QALY ICER

Company base case (5% discoun) [
Company corected base case () [
G5 scenaio pooled 05 with MRD () [
K0S & pooled post 5T (1) [
K0S & separate postHST (15) [
hge adiusied uiies ) [
Posted on treatment iliies 6) [
Ghemo as subsequent therapy (6 [
Imatin & 1A costremoved () [
Inotuzumab adminisraton cost ©) [

post HSCT 4-x mortality risk (8)
ERG non-parametric base case

ERG parametric base case

£55,869

£55,779 -£90
£77,/183 +£21,914
£83,060 +£27,191
£56,483 +£614
£60,260 +£4,391
£55,992 +£123
£61,594 +£5,725
£57,287 +£1,418
£57,804 +£3,165
£68,381 +£12,512
£122,174 +£66,305
£114,0/8 +£58,299

57




Company: End of life considerations

The treatment is « Adults with R/R ALL experience reported median
indicated for patients OS as low as 3 months with current therapies.
with a short life « Median OS in INO-VATE 1022 for SoC
expectancy, normally (representative of UK clinical practice) is 6.7
less than 24 months months using the primary OS analysis and 9.9
months for the RMST analysis.

There is sufficient * Using the RMST analysis, inotuzumab significantly
evidence to indicate that extends OS to 13.9 months vs 9.9 months with
the treatment offers an chemotherapy (p=0.0023), for a gain in OS of 4-
extension to life, months with a limited 37.7 months of follow-up.
peliEUVAO R EEEREIEE o The economic model presents mean life years for
additional 3 months, SoC as 1.49 and 6.66 for inotuzumab, showing an
compared with current increase greater than the 3 months.

NHS treatment

ERG:
» The life expectancy for R/R B-cell ALL adult patients is around 3-6 months.
» Although the survival benefits of inotuzumab are subject to high uncertainty, it
is likely that by increasing the rate of HSCT, inotuzumab will increase the mean
survival for patients with R/R B cell ALL by more than 3 months.
Key: OS, overall survival; RMST, restricted mean survival time; SoC, standard of care. o8



Company: Innovation

Inotuzumab represents a step-change in disease management in a population
for whom there is a poor prognosis, significant unmet need and limited

treatment options

 Improved efficacy

— demonstrates significant improvements in minimal residual disease
(MRD) negativity, and health-related quality of life (HRQL) outcomes,
and a meaningful survival benefit versus chemotherapy

 Novel mode of action and improved safety profile

— utilises a novel, targeted mode of action to limit systemic toxicity in the
destruction of cancer cells, which means that it is well-tolerated and has
a manageable safety profile compared to other chemotherapy agents.

 Improved administration

— convenient administration schedule, with no requirement for
hospitalisation to receive treatment, and with reduced hospitalisations
for management of disease and AEs due to its improved superior

efficacy and safety profile.



Equality issues

* No equality or equity issues were identified by the
company or the ERG
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Cost-effectiveness issues

1. Is 1.5% cost and QALY’s discount rate appropriate for decision
making?

2. OS data
— Isthe OS modelling in the HSCT & Post-HSCT state appropriate
— Is the assumption of the “cure point” at 3 years appropriate?
- What is the mortality rate after HSCT?

3. Cost
— How should be the administration cost of inotuzumab modelled?

— Is it appropriate to add the cost of idarubicin and imatinib to the
cost of SoC?

— Should the cost of subsequent therapies be included in the
model?

4. Were appropriate utilities used in the model?
5. Are the end-of-life criteria met?
6. What is the most plausible ICER?
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Appendix B

NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE
Single Technology Appraisal

Inotuzumab ozogamicin for treating relapsed or refractory B-cell acute
lymphoblastic leukaemia

Final scope

Remit/appraisal objective

To appraise the clinical and cost effectiveness of inotuzumab ozogamicin
within its marketing authorisation for treating relapsed or refractory B-cell
acute lymphoblastic leukaemia.

Background

Acute lymphoblastic leukaemia (ALL) is a cancer of lymphocyte-producing
cells. Lymphocytes are white blood cells that are vital for the body's immune
system. In ALL there is an excess production of immature lymphocyte-
precursor cells, called lymphoblasts or blast cells, in the bone marrow. This
affects the production of normal blood cells and there is a reduction in the
numbers of red cells, white cells and platelets in the blood. ALL can be
classified into 3 groups based on immunophenotyping: B-precursor ALL (also
known as precursor-B-cell ALL), mature B-cell ALL and T-cell ALL. B-cell ALL
is characterised by the presence of cytoplasmic immunoglobulins and CD10,
CD19, CD22 and CD79a expression. A specific chromosomal abnormality
known as the ‘Philadelphia chromosome’ is present in 20—30% of adults with
ALL. The disease is described as Philadelphia-chromosome-positive if the
abnormality is present, and Philadelphia-chromosome-negative if it is not
present.

ALL is most common in children, adolescent and young adults, with 65% of
cases diagnosed in people aged under 25 years. A second increase in
incidence is observed in people aged over 60 years. In England, 820 people
were diagnosed with ALL in 2013 and 240 people died from ALL in 2014.

The aim of treatment in ALL is to achieve a cure. Treatment for newly
diagnosed ALL can take up to 3 years to complete and is generally divided
into 3 phases; induction phase, consolidation and maintenance. Although
selection of drugs, dose schedules and treatment duration may differ slightly
between different subtypes of ALL, the basic treatment principles remain
similar. During induction, newly diagnosed ALL is generally treated with
chemotherapy combinations including prednisone, vincristine, anthracycline
and asparaginase. NICE technology appraisal guidance 408 recommends
pegaspargase (pegylated asparaginase), as part of antineoplastic
combination therapy, as an option for untreated newly diagnosed acute
lymphoblastic leukaemia in children, young people and adults. During the
consolidation phase, intensified chemotherapy is used, which may include
high dose methotrexate with mercaptopurine, high dose asparaginase, or a

National Institute for Health and Care Excellence
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repeat of the induction therapy. During the maintenance phase low dose
chemotherapy is used, which typically consists of weekly methotrexate and
daily mercaptopurine for an extended period of time to prevent relapse. For
people with Philadelphia-chromosome-positive ALL, tyrosine kinase inhibitor
therapy is added to these chemotherapy regimens. In adults with high risk
acute ALL, stem cell transplantation and chemotherapy are considered equal
first line treatment options.

Relapse or becoming refractory to initial treatment occurs in approximately
45% of people with newly diagnosed B-cell ALL. Although there is currently no
standard of care for people with relapsed or refractory ALL, possible treatment
options may include a combination chemotherapy based regimen of
fludarabine, cytarabine and granulocyte colony-stimulating factor (FLAG),
followed by stem cell transplantation where a suitable donor can be found, or
best supportive care (including palliative care). Clofarabine is used outside its
marketing authorisation in clinical practice in England through the Cancer
Drugs Fund (CDF) for people with relapsed or refractory ALL ‘with intent to
use the treatment to bridge to bone marrow transplant’ (at the time the scope
was written; CDF transition funding remains in place until a commissioning
decision from NHS England). Treatment of relapsed Philadelphia-
chromosome-positive ALL includes re-induction therapy with tyrosine kinase
inhibitors, such as imatinib or dasatinib, in addition to FLAG- or clofarabine-
based chemotherapy.

The technology

Inotuzumab ozogamicin (Besponsa, Pfizer) is an antibody-drug conjugate of a
monoclonal antibody. When inotuzumab ozogamicin binds to a CD22 antigen
on a B-cell, it is absorbed into a malignant cell and leads to cell death.

Inotuzumab ozogamicin does not currently have marketing authorisation in
the UK for ALL. It has been studied in clinical trials in adults with relapsed or
refractory B-cell ALL with a CD22 expression.

Intervention(s) Inotuzumab ozogamicin

Population(s) Adults with relapsed or refractory B-cell acute
lymphoblastic leukaemia (ALL)
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Comparators For people who are able to take chemotherapy and have
e Philadelphia-chromosome-negative ALL:

o fludarabine, cytarabine and granulocyte
colony-stimulating factor (FLAG)-based
combination chemotherapy

o clofarabine-based combination
chemotherapy (not appraised by NICE but
funded via the CDF).

e Philadelphia-chromosome-positive ALL:

o tyrosine kinase inhibitors alone or in
combination with FLAG- or clofarabine-
based chemotherapy.

For people who are unable to take chemotherapy:

e Dbest supportive care (including palliative care).
Outcomes The outcome measures to be considered include:

e overall survival

e progression-free survival

e treatment response rates (including haematologic

responses)

e time to and duration of response

e adverse effects of treatment

e health-related quality of life.
Economic The reference case stipulates that the cost effectiveness
analysis of treatments should be expressed in terms of

incremental cost per quality-adjusted life year.

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

Costs will be considered from an NHS and Personal
Social Services perspective.
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Other
considerations

If the evidence allows, the economic analysis will include
stem cell transplant as a subsequent treatment after
inotuzumab ozogamicin or its comparators. This should
reflect the proportion of people who proceed to
allogeneic stem cell transplant after each treatment, as
well as the costs and quality-adjusted life year benefits
of the procedure.

Guidance will only be issued in accordance with the
marketing authorisation. Where the wording of the
therapeutic indication does not include specific
treatment combinations, guidance will be issued only in
the context of the evidence that has underpinned the
marketing authorisation granted by the regulator.

Related NICE
recommendations
and NICE
Pathways

Related Technology Appraisals:

Pegaspargase for treating acute lymphoblastic
leukaemia (2016). NICE technology appraisal TA408.
Review date TBC.

Terminated appraisals:

Dasatinib for the treatment of acute lymphoblastic
leukaemia (terminated appraisal) (2008).

Appraisals in development:

Ponatinib for treating chronic myeloid leukaemia and
acute lymphoblastic leukaemia NICE technology
appraisals guidance [ID671]. Publication expected June
2017.

Erythrocyte encapsulated asparaginase for treating
acute lymphoblastic leukaemia asparaginase
(suspended appraisal) NICE technology appraisals
guidance [ID864].

Blinatumomab for previously treated B-precursor acute
lymphoblastic leukaemia NICE technology appraisals
guidance [ID804]. Publication date to be confirmed.

Related Guidelines:

Haematological cancers: improving outcomes (May
2016) NICE Guideline NG47. Review proposal date:
September 2019.

Suspected cancer: recognition and referral (June 2015).
NICE guideline NG12.

Improving outcomes in children and young people with
cancer (August 2005). Cancer Service Guideline CGG7.
Review decision: will be updated in July 2018.
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https://www.nice.org.uk/guidance/ta408
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https://www.nice.org.uk/guidance/ng12
https://www.nice.org.uk/guidance/csgcyp
https://www.nice.org.uk/guidance/csgcyp

Appendix B

Related Quality Standards:

Cancer services for children and young people
(February 2014) NICE quality standard 55. Review date
TBC.

Related NICE Pathways:

Blood and bone marrow cancers (2014) NICE Pathway
(note that this pathway does not include acute
lymphoblastic leukaemia).

Related National
Policy

NHS England, Manual for prescribed specialised
services 2016-2017, May 2016. Chapter 29 (Blood and
marrow transplantation services (all ages)) and chapter
106 (Specialist cancer services for children and young
people) https://www.england.nhs.uk/commissioning/wp-
content/uploads/sites/12/2016/06/pss-manual-
may16.pdf

Department of Health, NHS Outcomes Framework
2016-2017, Apr 2016. Domains 1 and 2

https://www.gov.uk/government/publications/nhs-
outcomes-framework-2016-to-2017

Department of Health, Improving Outcomes: A strategy
for cancer, fourth annual report, Dec 2014.

Department of Health, Cancer commissioning guidance,
Dec 2009.

NHS England, National Cancer Drugs Fund List, Sep
2016.
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nominate clinical specialists or patient experts and have the right to appeal against the
Final Appraisal Determination (FAD).

Commentators

Organisations that engage in the appraisal process but that are not asked to prepare an
evidence submission or statement, are able to respond to consultations and they receive
the FAD for information only, without right of appeal. These organisations are: companies
that market comparator technologies; Healthcare Improvement Scotland; other related
research groups where appropriate (for example, the Medical Research Council [MRC],
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Instructions for companies

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

This submission must not be longer than 250 pages, excluding appendices and the

pages covered by this template.

Companies making evidence submissions to NICE should also refer to the

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

processes of technology appraisal.
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Abbreviations

Abbreviation

Definition

ADC Antibody-drug conjugate

AE Adverse event

AIC Akaike information criterion

ALL Acute lymphoblastic leukaemia

ALT Alanine transaminase

AML Acute myeloid leukaemia

AST Aspartate transaminase

AWMSG All Wales Medicines Strategy Group

BIA Budget impact analysis

BIC Bayesian information criterion

BMT Bone marrow transplant

BSA Body surface area

BSC Best supportive care

CADTH Canadian Agency for Drugs and Technologies in Health
CE Cost effectiveness

CEAC Cost-effectiveness acceptability curve

Cl Confidence interval

CM Cytarabine plus mitoxantrone

CNS Central nervous system

CR Complete response

CRh Complete remission with partial haematological recovery
CRi Complete response with incomplete count recovery
CRsg Complete remission by study group

CSR Clinical study report

CT Chemotherapy

Cu Cost utility

CVAD Cyclophosphamide, vincristine, Adriamycin and dexamethasone
DLI Donor leukocyte infusion

DoR Duration of remission

EAC Endpoint Adjudication Committee

ECG Electrocardiogram

ECOG Eastern Cooperative Oncology Group

eDMC External Data Monitoring Committee
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Abbreviation Definition

EMA European Medicines agency

EORTC QLQ-C30 European Organization for Research and Treatment of Cancer Quality
of Life Questionnaire

EQ-VAS EuroQolL visual analogue scale

EQ-5D EuroQoL 5 Dimension questionnaire

ESMO European Society for Medical Oncology

FLAG Fludarabine, cytarabine and granulocyte-colony stimulating factor

FLAM Fludarabine, cytarabine and mitoxantrone

G-CSF Granulocyte-colony stimulating factor

GGT Gamma-glutamyl transpeptidase

GvHD Graft versus host disease

HCT Haematopoietic cell transplant

HE Health economic

HEAB Hepatic Events Adjudication Board

HIDAC High dose cytarabine

HR Hazard ratio

HRQL Health-related quality of life

HSCT Haematopoietic stem cell transplant

HSRIC Horizon Scanning and Research Intelligence Centre

HTA Health technology assessment

ICER Incremental cost-effectiveness ratio

IDA Idarubicin

InO Inotuzumab ozogamicin

ITT Intent-to-treat

IVRS Interactive voice response system

KM Kaplan—Meier

LFT Liver function test

LY Life Year

MHRA Medicines and Healthcare Products Regulatory Agency

MIMS Monthly Index of Medical Specialities

MRD Minimal residual disease

NA Not applicable

NHS National Health Service

NIHR National Institute for Health Research

NR Not reported
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Abbreviation

Definition

ONS Office of National Statistics

OR Odds ratio

oS Overall survival

OWSA One-way sensitivity analyses

pCODR Pan-Canadian Oncology Drug Review
PD Progressive disease

PFS Progression-free survival

Ph+/- Philadelphia-chromosome positive/negative
PR Partial remission

PRISMA Preferred Reporting Items for Systematic Reviews and Meta-Analyses
PRO Patient-reported outcome

PSA Probabilistic sensitivity analysis

PSM Parametric survival model

PSS Personal Social Services

PSSRU Personal Social Services Research Unit
QALY Quiality-adjusted life year

QoL Quality of life

RCT Randomised controlled trial

RMST Restricted mean survival time

RR Relapsed or refractory

RT Radiotherapy

SAE Severe adverse event

SCT Stem cell transplant

SD Standard deviation

SE Standard error

SEM Standard error of the mean

SIGN Scottish Intercollegiate Guidelines Network
SLR Systematic literature review

SMC Scottish Medicines Consortium

SoC Standard of care

SPC Summary of product characteristics
TEAE Treatment-emergent adverse event

TKI Tyrosine kinase inhibitor

TTO Time trade-off

VOD Veno-occlusive liver disease
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Abbreviation

Definition

WBC

White blood cells

WTP

Willingness to pay
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1. Executive summary

1.1 Statement of decision problem

The objective of this appraisal is to determine the clinical and cost effectiveness of
inotuzumab ozogamicin (hereafter inotuzumab) within its anticipated marketing
authorisation for adult patients with relapsed or refractory (R/R) B-cell acute
lymphoblastic leukaemia (ALL). Further details of the decision problem and how it

has been addressed in this submission are presented in Table 1.
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Table 1. The decision problem

Final scope issued by NICE

Decision problem addressed
in the company submission

Rationale if different from the final NICE scope

Population

Adults with relapsed or refractory B-
cell acute lymphoblastic leukaemia

Adults with relapsed or refractory

B-cell acute lymphoblastic
leukaemia

Not applicable

Intervention

Inotuzumab ozogamicin

Inotuzumab ozogamicin

Not applicable

Comparator (s)

For people who are able to take
chemotherapy and have:

¢ Philadelphia chromosome-
negative (Ph-) ALL:
0 FLAG-based combination
chemotherapy

0 clofarabine-based
combination chemotherapy
(not appraised by NICE but
funded via the Cancer
Drugs Fund)

¢ Philadelphia chromosome-
positive (Ph+) ALL
0 Tyrosine kinase inhibitors
(TKIs) alone or in
combination with FLAG- or
clofarabine-based
chemotherapy

For people who are unable to take
chemotherapy:

e Best supportive care
(including palliative care)

For people who are able to take
chemotherapy and have:

¢ Philadelphia

chromosome-negative
(Ph-) ALL:

0 FLAG-based
combination
chemotherapy

¢ Philadelphia

chromosome-positive
(Ph+) ALL

0 A TKI in combination
with FLAG-based
chemotherapy

Clofarabine has not been considered as a
comparator in this submission.

¢ Clofarabine is licenced in R/R B-cell ALL for
patients up to the age of 21, and only for
patients receiving second treatment following
relapse or failure to respond to induction
therapy (that is, “second salvage”). As this
appraisal is for the adult population,
clofarabine represents an off-label
comparator and is thus not deemed
appropriate to compare to inotuzumab within
this submission.

¢ Additionally, consulted UK clinical experts
estimate that in the UK adult population,
clofarabine is used off-label in 10-15% of
18-30 year olds. In the UK adult population,
under-30s constitute less than 30% of the
expected eligible population; as such,
clofarabine usage will be less than 5% of the
total population in this appraisal. Therefore, it
is too rarely used to be considered the
standard of care for UK patients.

TKls in combination with FLAG-based
chemotherapy, but not alone, for Ph+ patients.
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e TKls are commonly used alongside
chemotherapy-based regimens in Ph+
patients in UK clinical practice, however
there is unlikely the use of TKIls alone in the
R/R B-cell ALL population would occur. TKIs
are hence included in addition to FLAG-
based chemotherapy for Ph+ patients in the
economic evaluation, but not alone.

Best supportive care is not considered a relevant
comparator.

¢ Treatment with inotuzumab acts as a bridge
to reaching potentially curative therapy.
Therefore, a comparison to best-supportive
care or palliative care is not considered
appropriate.

Outcomes The outcome measures to be Outcomes are reported to match | Not applicable
considered include: the NICE scope.
e Overall survival In addition, key outcomes of

e Progression-free survival interest also include:

o Treatment response rates e Minimal residual disease
(including haematologic negativity (MRD-)
responses) e Rate of potentially curative

e Time to and duration of therapy, such as HSCT
response
e Adverse effects of treatment

e Health-related quality of life

Economic The reference case stipulates that The economic analysis was Not applicable
analysis the cost effectiveness of treatments performed to meet the

should be expressed in terms of requirements of the NICE

incremental cost per quality-adjusted | reference case.

life year.
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The reference case stipulates that
the time horizon for estimating clinical
and cost effectiveness should be
sufficiently long to reflect any
differences in costs or outcomes
between the technologies being
compared.

Costs will be considered from an
NHS and Personal Social Services
perspective.

Subgroups to
be considered

None

None

Not applicable

Special
considerations
including
issues related
to equity or
equality

None

None

Not applicable

Key: ALL, acute lymphoblastic leukaemia; FLAG, fludarabine plus cytarabine plus granulocyte-colony stimulating factor; HSCT, haematopoietic stem cell
transplant; IDA, idarubicin; NHS, national health service.
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1.2 Description of the technology being appraised

Table 2: Technology being appraised

UK approved name Inotuzumab ozogamicin
and brand name

Marketing On 7" June 2013, orphan designation was granted by the
authorisation/CE mark | European Commission.

status Inotuzumab is currentli awaitini marketing authorisation,

Indications and any The expected indication is
restriction(s) as
described in the

summary_of_product orphan designation was granted by the
characteristics

Method of Inotuzumab is given intravenously, by infusion over 1-hour, at a
administration and starting dose of 1.8mg/m? (0.8mg/m* on Day 1 and 0.5mg/m? on
dosage Days 8 and 15).

Cycle 1 lasts for 21 days but may be extended to 28 days if the
patient achieves CR/CRi and/or to allow recovery from toxicity.

Each subsequent cycle lasts for 28 days.

Once a patient reaches CR/CRI, the starting dose on Day 1 of
the cycle is reduced to 0.5mg/m? for the duration of treatment.

Information on administration and dosing is taken from the draft
SPC: For patients proceeding to
HSCT,

1

Key: CR, complete remission; CRi, complete remission with incomplete haematologic recovery; EMA,
European Medicines Association; HSCT, haematopoietic stem cell transplant; MRD, Minimal residual
disease; VOD, veno-occlusive liver disease.

1.3 Summary of the clinical effectiveness analysis

The use of inotuzumab for the treatment of R/R B-cell ALL is supported by the
pivotal Phase Il randomised controlled trial (RCT), INO-VATE 1022. This trial is
summarised below:

e Phase lll, global, multicentre (including eight sites in the UK), randomised,
open-label, two arm study that enrolled adult patients (aged 218) with R/R
CD22-positive ALL due to receive either first or second salvage therapy (i.e.,
first or second treatment following relapse or failure to respond to induction
therapy [refractory disease]), and for whom either arm of randomised study
therapy offered a reasonable treatment option.
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e Both Ph- and Ph+ R/R B-cell ALL patients were included in the study, in line

with the decision problem and || GGG

— Ph+ were also required to have failed treatment with at least one second-
or third-generation tyrosine kinase inhibitor (TKI) and standard multi-agent
induction therapy (which is in line with standard clinical practice in the NHS
in England and Wales).

e Patients were randomised in a 1:1 ratio to receive either inotuzumab
1.8mg/m? per cycle (in a fractionated schedule of 0.8mg/m? on Day 1 of each
cycle and 0.5mg/m? on Days 8 and 15) (N = 162) or an investigators’ choice
of one of three standard of care chemotherapy regimens:

— Fludarabine, cytarabine, and granulocyte colony-stimulating factor (FLAG)
(n =102)

— Cytarabine plus mitoxantrone (CM) (n = 38)
— High dose cytarabine (HIDAC) (n = 22)

e The INO-VATE 1022 trial presented head-to-head comparative efficacy
versus the standard of care comparator in UK clinical practice, FLAG-based
chemotherapy.

Achieving remission is typically a pre-requisite for potentially curative
subsequent therapy. Inotuzumab demonstrates statistically significant
improvements in the proportion of patients achieving complete remission (CR)
or CR with incomplete haematological recovery (CRi) compared with standard
of care (SoC) (see Section 4.7)

Achieving remission (CR or CRi) is typically a pre-requisite for potentially subsequent
curative therapy, such as haematopoietic stem cell transplantation (HSCT), which is
considered the main goal after salvage treatment.? In INO-VATE 1022, the CR/CRI
rate was thus the primary endpoint, as assessed by the Endpoint Adjudication
Committee (EAC) in the ITT218 population (the first 218 randomised patients).

In the inotuzumab arm, 80.7% (95% CI: 72.1-87.7) of patients achieved CR/CRI
compared to only 29.4% (95% CI: 21.0-38.8) in the control arm. The rate difference
was 51.4 (97.5% CI: 38.4, 64.3) and was statistically significant (p<0.0001). The
results were consistent separately for both CR: 35.8% (95% CI: 26.8, 45.5)
compared to 17.4% (95% CI: 10.8, 25.9), respectively (rate difference = 18.3%
[97.5% CI: 5.2, 31.5; p=0.002]), and CRi: 45.0% (95% CI: 35.4, 54.8) compared to
11.9% (95% CI: 6.5, 19.5), respectively (rate difference = 33.0% [97.5% CI: 20.3,
45.8; p<0.0001]).

Company evidence submission for inotuzumab ozogamicin for treating R/R ALL 19 of 283



Results were consistent and also statistically significant in the total intent-to-treat
(ITT) population, with a CR/CRI rate of % (95% CI: compared

to e (e C'. respectively (rate difference = | KGN
)

A statistically significantly higher number of patients treated with inotuzumab
(l°5) compared with SoC (Jjileo) proceeded to potentially curative
haematopoietic stem cell transplantation (HSCT) (see Section 4.7)

In the ITT population, |26 of patients in the inotuzumab arm and [J§os of
patients in the control arm proceeded to HSCT after study treatment (p<0.0001).
Patients were included in this analysis after receiving study therapy but prior to the
start of any post induction therapy (e.g. without another intervening induction therapy
and regardless of CR/CRI status). Inotuzumab patients who achieved CR/CRi and
received HSCT had a much higher 2-year survival probability compared to patients

who did not receive HSCT [ EGTGEG

Although the main survival benefit of treatment with inotuzumab is demonstrated
through getting more patients to HSCT, there remains a survival benefit for patients
receiving inotuzumab who are not able to receive this (e.g., because they are unable
to find a suitable donor). With or without censoring for HSCT, the probability of
survival at 24-months is higher in patients treated with inotuzumab than the control
arm (22.9% vs 9.6% without censoring for HSCT compared with || | |
with censoring for HSCT, respectively).

Inotuzumab is associated with extended overall survival (OS) compared with
SoC for patients who are otherwise at the end of life (see Section 4.7). The
restricted mean survival benefit associated with inotuzumab is 3.9 months
(13.9 months, SE: 1.10, vs. 9.9 months, SE: 0.85), as of last follow-up at March
2016 (data cut-off of 37.7 months).

In INO-VATE 1022, the stratified analysis of OS was associated with a hazard ratio
(HR) of 0.77 (97.5% CI: 0.58, 1.03; p=0.0203) in favour of inotuzumab. The median
OS was 7.7 months (95% CI: 6.0-9.2) in the inotuzumab arm compared to 6.7
months (95% CI: 4.9-8.3) in the control arm. It is worth noting that although this

median result did not meet the pre-specified p-value || | EGcGcNGGEEEEEEE
]
B - 1 sided test (0.025) for OS should be considered. This

renders the improvement in OS associated with inotuzumab over control to be
statistically significant. Most importantly, however, is the fact that the benefit of
inotuzumab is seen in the Kaplan—Meier plot after the median survival point (Figure
1), with a possible plateau in survival becoming apparent with inotuzumab. At 6
months, the survival probability was o6 (95% CI: |} in the inotuzumab arm
compared to [Jee (95% CI: ) in the control arm; by 24 months, a far
greater difference between the arms is present, at [JJJlio6 (95% CI: | ) in the
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inotuzumab arm compared to [0 (95% CI: | ) in the control arm. The
benefit seen in the tail of the inotuzumab curve reflects, in part, the greater
proportion of patients reaching HSCT and benefiting from this potentially curative
therapy.

Figure 1. Kaplan—Meier plot of overall survival (ITT population)
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What is also clear from the plot is that the difference in survival between the two
arms varied according to the time from randomisation, and therefore, proportional
hazards are not observed for these data. “Restricted mean survival time” (RMST) is
an alternative approach often used to estimate the treatment effect, especially when
the assumption of proportional hazards is not satisfied.*® RMST has been presented
and used within analysis of comparative clinical benefit in several recent NICE
oncology appraisals where the proportional hazards assumption did not hold and the
shape of the OS Kaplan—Meier plots in these instances are similar to those for
inotuzumab.”™° In the ITT population, inotuzumab was associated with an RMST for
OS of 13.9 months (SE: 1.10) compared to 9.9 months (SE: 0.85) in the control arm.
This is a benefit in RMST of 3.9 months (95% CI: 1.21-6.65) in 37.7-month life
expectancy, with a 1-sided p-value of 0.0023.

Company evidence submission for inotuzumab ozogamicin for treating R/R ALL 21 of 283



Inotuzumab meets the criteria for NICE to consider it a life-extending, end of
life treatment. Current life expectancy is 6.7 months median, and 9.9 months
restricted mean. Treatment with inotuzumab is associated with a restricted
mean increase in OS of 3.9 months.

Life expectancy is short for adults with R/R B-cell ALL, with a median OS as low as 3
months with current therapies (as reported in the literature).*** In the INO-VATE
1022 trial, median OS was 6.7 months with the standard of care, improved by 1.0
months with inotuzumab. However, the more statistically appropriate analysis of
survival in this case is the RMST analysis (see Section 4.4). The RMST showed the
standard of care was associated with a restricted mean survival time of 9.9 months,
improved by 3.9 months with inotuzumab to 13.9 months, when restricted to a 37.7-
month maximum follow-up (see section 4.7).

Although an appropriate measure of benefit and more relevant than the median, the
RMST is, by definition, a restricted version of the true extrapolated mean. The mean
extrapolated OS benefit associated with inotuzumab above standard of care
(persisting past the RMST cut-off of 37.7 months) is modelled in excess of 5.6
months gain with inotuzumab (see Section 5).

For a more in-depth discussion on the end-of-life criteria, please see Section 4.13.

Treatment with inotuzumab is associated with statistically significant
improvements in the proportion of patients achieving minimal residual disease
(MRD)-negativity compared with SoC, which in turn is associated with
improvements in OS (see Section 4.7)

Published studies have demonstrated that MRD-negativity is an important prognostic
indicator for ALL correlating with improved long-term outcomes*, and UK clinical
expert feedback has also confirmed this. In the INO-VATE 1022 trial, patients who
achieve MRD-negativity had longer survival times, and more patients treated with
inotuzumab achieved MRD negativity.

Among patients who achieved CR/CRi,JJJ§% achieved MRD-negativity in the
inotuzumab arm and |2 in the control arm (). For patients who
achieved CR and CRi, these proportions were |26 compared with %,

respectively (p<0.0001) and [JJlio6 compared with o6, respectively (o).

Overall survival (median) for patients who achieved MRD-negativity was

much [l compared with those who did not: JJJfij months (95% cI: | EEEGEGEN)
for inotuzumab arm and [} (95% C!: ) months in the control arm,
compared with JJf)f months (for both arms; 95% CI for inotuzumab: |Gz
95% ClI for SoC: |l for those who did not; however, the proportion of
patients who achieved MRD-negativity in the control arm compared with the
inotuzumab arm was much smaller ([l patients, respectively).
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Inotuzumab demonstrates statistically significant improvements in
progression-free survival (PFS) compared with SoC, indicating improved
duration of remission (see Section 4.7)

The median PFS was 5.0 months (95% CI: 3.7-5.6) in the inotuzumab arm versus
1.8 months (95% CI: 1.5-2.2) in the control arm. The estimated HR (based on the
stratified analysis) was 0.45 (97.5% CI: 0.34, 0.61; p<0.0001) in favour of
inotuzumab.

When considering data from the INO-VATE 1022 trial, PFS is a more appropriate
indicator of patients’ duration of remission (DoR) than the actual DoR outcome. This
is because at the time patients were identified as eligible for HSCT, no further bone
marrow samples were collected, effectively censoring them from the study, and
thereby shortening their reported DoR. This would result in patients who are still in
CR/CRIi and progressing to potentially curative HSCT (and therefore expected to
have much longer duration of remission) being removed from the DoR analysis.
Detailed DoR results are presented in Section 4.7.

Treatment with inotuzumab demonstrates improvements in health-related
guality of life (HRQL) compared with SoC (see Section 4.7)

Using the European Organization for Research and Treatment of Cancer Quality of
Life Questionnaire (EORTC QLQ-C30), quality of life (QoL), functioning, and
symptoms were generally in favour of patients in the inotuzumab arm compared to
patients in the control arm. Patients receiving inotuzumab were observed to have
significantly better appetite, be significantly more ambulatory, and experience
significantly less impact on family and social life across scales such as physical, role,
and social functioning (estimated mean treatment difference >5 points, p<0.05).
They were also observed to be significantly more able to perform strenuous
activities, basic living needs, work, other daily activities, hobbies and other leisure
activities. It is generally accepted that changes in HRQL scores between 5% and
10% are regarded by patients as being significant.*® Global health status/QoL,
dyspnoea, and fatigue reached or were close to clinical significance (estimated mean
difference =5 points). There was no dimension that was clinically significantly worse
for the inotuzumab arm compared to the control arm.

Using the EQ-5D, no clinically significant differences were observed between
treatments, although EQ-VAS directionally favours the inotuzumab arm:_this trend is
consistent with the EORTC QLQ-C30 Global health status/QoL scale.
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Inotuzumab is a targeted therapy that can be used for both Ph- and Ph+
patients, showing improvements in outcomes compared with SoC for both
subgroups of patients (see Section 2.2 and Section 4.7)

Inotuzumab is expected to receive a license for use in R/R B-cell ALL patients with
both Ph- and Ph+ subtypes. In the INO-VATE 1022 trial, inotuzumab demonstrated
improvements in CR/CRi rates and OS compared to the control arm in both
subgroups. Results for the Ph+ subgroup did not reach statistical significance
because the study was not powered to reach significance within each subgroup,
although the results for CR/CRi rates were approaching significance (p=0.08). It is, of
course, mindful to be important to be mindful of the small number of Ph+ patients in
the trial (which reflects the small proportion of patients with Ph+ disease in clinical
practice, in an already rare disease) when seeking to draw conclusions with respect
to the statistical significance of these data.

Inotuzumab demonstrated a more favourable toxicity profile than the
chemotherapy-based SoC treatments used in the control arm (see Section
4.12)

Inotuzumab patients received a median of 3.0 cycles of therapy (range: 1.0, 6.0)
compared to only 1.0 cycles (range: 1.0, 4.0) for patients in the control group;
therefore, it is more appropriate to compare overall treatment-emergent adverse
event (TEAE) rates only for the first cycle of treatment. It should be noted that TEAE
for subsequent treatments received by the SoC arm was not collected, even though
these subsequent treatments contributed to the OS result in that arm. As such, a
comparison of all cycle TEAE may be biased in the favour of SoC.

During Cycle 1 only, |l (llll%¢) patients in the inotuzumab arm and [ (%)
patients in the control arm reported TEAEs; [l (] %) patients compared to |||}

B %) patients, respectively, reported severe adverse events (SAEs), and ||}
(I %) patients compared to |l (Il %) patients, respectively, reported Grade
3 or 4 TEAEs. The TEAEs that occurred most frequently in the inotuzumab arm
generally occurred less frequently than those seen in the control arm (except for
neutropenia, fatigue, alanine transaminase elevation, gamma-glutamyl
transpeptidase elevation, and hyperbilirubinaemia when considered across all
cycles). During Cycle 1 only, there were no TEAES that occurred more frequently in
the inotuzumab group than in the control group. Even across all treatment cycles
(noting the average treatment duration was lower in the control arm), there were still
many more TEAESs that occurred with a higher frequency in the control group than in
the inotuzumab group.

The most common (220% in either arm) all-cause Grade 23 TEAEs were
neutropenia, thrombocytopenia, febrile neutropenia, leukopenia, anaemia and
lymphopenia. All of these most frequently occurring Grade =3 TEAEs occurred in a
much larger proportion of patients in the control group, with the exception of

Company evidence submission for inotuzumab ozogamicin for treating R/R ALL 24 of 283



neutropenia, which occurred in slightly more patients in the inotuzumab group
(I -). However, concern over the gravity of neutropenia is typically only
if it begins to impair quality of life for patients, such as the development of febrile
neutropenia, which occurred far more frequently for control patients
(I ). Bacteraemia also occurred more commonly for control patients

(R ).

The pre-specified SAE, veno-occlusive disease (VOD), was more commonly
experienced in the inotuzumab arm than in the control arm (GGG
patients, respectively [p<0.001]). VOD is a known complication of HSCT, occurring in
10-15% of patients following allogeneic HSCT conditioned with a myeloablative
regimen.'® The occurrence of VOD within the trial is higher than would be expected
in UK clinical practice, but is attributable to different treatment approaches and
experience with HSCT among the countries and institutions included in the trial.
Countries and institutions with more experience managing VOD, such as the UK and
the US, experienced the lowest incidence rates, which were similar to those for
chemotherapy patients. In addition, in multivariate analysis, patients who had
received dual alkylator conditioning (which is not commonly used in the UK) for
HSCT (OR = ] and older patients (255; OR = ) were more likely to
experience VOD. Higher rates of VOD also occurred in patients who had received a
prior HSCT, and the rate is much lower when patients without prior HSCT were
viewed separately.'” Patients are not eligible for a second HSCT under the current
NHS England funding structure, and therefore, rates of VOD would be expected to
be much lower in clinical practice.

1.4 Summary of the cost-effectiveness analysis

The modelled patient population reflects UK patients with R/R B-cell ALL, and
the comparator in the base case is representative of therapy currently used in
UK clinical practice (see Section 5.2.3).

The cost-effectiveness analysis considered patients with R/R B-cell ALL. This is
consistent with the decision problem as outlined in Table 1, with the anticipated
licensed indication for inotuzumab, and with the available head-to-head clinical trial
evidence for both Ph+ or Ph— patients.

The primary comparator for inotuzumab within the cost-effectiveness analysis was
“standard of care”, which is a treatment mix of FLAG/FLAG IDA, HIDAC and CM, as
per the INO-VATE 1022 trial, with each comparator also evaluated independently in
scenario analyses. Imatinib was included in the model as the representative TKI for
Ph+ patients. Feedback from UK clinical experts indicated that FLAG/FLAG IDA
would most commonly be used in a UK setting and that the efficacy of these
treatments observed in the trial were reflective of those administered in UK clinical
practice in the treatment of R/R B-cell ALL.
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The model design reflects the disease pathway and was validated through
consultation with treating UK clinical experts. The design is consistent with
the NICE reference case (see Section 5.2.2).

The main goal of any treatment for ALL within the UK is to reach subsequent
(potentially curative) HSCT, for which remission is typically a pre-requisite. The cost-
effectiveness analysis therefore used a model that partitions patients based upon
their level of remission (CR/CRI), and then whether they went on to receive
subsequent potentially curative therapy (HSCT) in the model.

After treatment (with either the intervention or comparator) in the ‘Baseline Entry
Level state, the model partitions patients to one of four health states, each defined
by a combination of their response to treatment and subsequent receipt (or not) of
HSCT: ‘No CR/CRi & no HSCT’, ‘CR/CRi & no HSCT’, ‘HSCT & Post-HSCT’ (which
incorporated patients both CR/CRi and No CR/CRIi) and ‘death’ (Figure 2). PFS was
modelled within each of these states (excluding death), as disease progression can
occur at any time. From within these partitions, an ‘area under the curve’ structure
was used in a deterministic framework to determine patients’ survival. This design,
which differs from the three-state Markov structure typical of oncology models, was
used because patients’ survival is largely influenced by the extent to which they
achieve remission, particularly for patients who are ineligible for HSCT (see Section
5.3). In addition, there is evidence to suggest that a patients’ quality of life will differ
depending upon whether they achieve remission and whether they undergo HSCT.*®
It is therefore appropriate to model the level of remission and HSCT as different
health states.
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Figure 2: Model structure diagram
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HSCT = Haematopoietic stem cell transplantation

Note: Patients can receive HSCT whether they are No CR/CRi or CR/CRi.

The analysis was conducted in line with Reference Case from the perspective of the
NHS and the Personal Social Services (PSS) in England and Wales. The analysis
was run using 28-day model cycles, in line with treatment regimens, with a time
horizon of 60 years (reflecting the maximum life expectancy of patients, thereby
accounting for the impact of potentially curative subsequent therapy).

Discount rates of 3.5% and 1.5% were used for the base case. As discussed, the
key goal of treating R/R B-cell ALL (with inotuzumab or SoC) is to bridge to
potentially curative therapy, with much of inotuzumab’s benefit stemming from its
ability to get more patients to HSCT. In such instances when treatment costs are
incurred upfront, but benefit extends into the very long term, discounting
disproportionally effects the benefits (i.e., decreases QALYS) relative to its effect on
the immediately-incurred costs. To minimise the differential impact of discounting on
costs and benefits, the NICE Methods Guide states that in such cases when
treatment restores people who would otherwise die to near full health over a very
long period, a lower discount rate of 1.5% may be considered. Results with both
discount rates (1.5% and 3.5%) are therefore presented for inotuzumab.
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The INO-VATE 1022 Phase lll trial provided direct head-to-head evidence for
inotuzumab versus the standard of care; this trial provided both clinical input
and on-treatment utility data used in the model. UK costs were used in line
with NICE recommendations (see Section 5.4).

Clinical data incorporated into the model were based on the Phase Il INO-VATE
1022 data, with parametric curve fitting used to extrapolate outcomes beyond the
trial follow-up period (see Section 5.3). These data were specific to each health
state, which reflects the different probabilities of time-dependant survival related to
each state. Following UK clinical expert feedback which recommended explicit
consideration of patient outcomes with respect to the presence of specific attributes
that would increase their eligibility for HSCT, these characteristics were included in
covariate-adjusted PFS and OS analysis. The covariates considered within the
analysis were regarded by clinicians as important prognostic factors of a patient’s
outcome, and included Ph status, age, duration of remission, geographical region,
and whether the patient had undergone a prior HSCT.

Utilities for the states defined by no subsequent HSCT (‘No CR/CRI & no HSCT’ and
‘CR/CRIi & no HSCT’) were derived from the EQ-5D data captured directly from
within the INO-VATE 1022 trial. To avoid double-counting, disutilities for adverse
events (AEs) already captured within the EQ-5D data were not included; however,
disutilities were included for AEs that occur outside of the timeframe of the EQ-5D
data capture. This included disutilities for graft versus host disease (GvHD), VOD,
and the AEs associated with HSCT. Utility data for post-progression and post-HSCT
were not available from the trial, so were obtained via a review of the available
literature, including prior HTA appraisals. Utility data for the patients post-HSCT was
time dependent, reflective of the time since transplantation. All utilities obtained from
sources outside the INO-VATE 1022 trial were verified by UK clinical experts as
appropriate in the absence of relevant data from within the trial.

Costs were applied to the model from the perspective of the NHS and PSS, including
drug acquisition costs, administration costs (where relevant), subsequent treatment
costs, and the costs of managing AEs (see Section 0). Key points of differentiation
between the two arms were captured in the model, such as the administration costs.
The UK current SoC (FLAG) is commonly administered over a five-day period in an
inpatient setting; by contrast, inotuzumab can be administered in an outpatient
setting. In addition to the impact of patient-reported quality of life, the more
convenient administration of inotuzumab brings with it significant healthcare resource
use reductions.

The costs of HSCT and follow-up costs associated with HSCT were included in the
model. In addition, a single cost for terminal care was applied (see Section 5.5.6.2).
Any monitoring costs that were not treatment-specific would necessarily apply to
both arms equally, and therefore were not included (as they result in no incremental
difference between the arms). All given unit costs were derived from the latest NHS
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reference costs (2015-16), and where unit costs were not available prices were
inflated using the PSSRU inflation indices.

The incremental cost-effectiveness of inotuzumab versus standard of care
chemotherapy for the treatment of R/R ALL ranged from £40,013 to £55,869 per
QALY, dependent on the discount rate used (see Section 5.7). When the cost-
effectiveness calculations are adjusted so as to not disadvantage the longer-
term survival benefits offered by inotuzumab, it clearly represents a cost-
effective use of NHS resources treatment in an orphan population with an end-
of-life disease.

The deterministic incremental cost-effectiveness ratio (ICER) ranged from £40,013 to
£55,869 per QALY, dependent on using a 1.5% or 3.5% discount rate for costs and
benefits, respectively. The mean probabilistic ICERs were comparable to the
deterministic, however ranged higher (between £48,000 and £67,000 per QALY),
when the uncertainty of post-HSCT OS was also included. However, uncertainty
around longer term survival is likely related not to inotuzumab, but to the efficacy of
HSCT, for which the benefits have already been explored within the literature and
prior appraisals. Therefore, this uncertainty within the model does not necessarily
extend to uncertainty in real practice.

The results of the base case analysis for inotuzumab are presented in Table 3.

Table 3: Deterministic base case results

Incremental ICER
(inotuzumab
Costs QALYs LYs vs SoC)

Costs and benefits £
discounted at 1.5% . __ 5.18 £40,013

Costs and benefits £
discounted at 3.5% . __ 5.18 £55,869

Key: ICER, incremental cost-effectiveness ratio; InO, inotuzumab ozogamicin; LYs, life years;
QALYs, quality-adjusted life years; SoC, standard of care.

Modelled estimates of extrapolated mean OS predict a survival advantage with
inotuzumab versus standard of care greater than 5.2 years (see Section 5.3).
This is reflective of the higher proportion of patients achieving a bridge to
curative therapy and experiencing normal population life expectancy.

The cost-effectiveness evaluation estimated that patients receiving inotuzumab
experience a mean increase in survival of 5.18 years (undiscounted), and a mean of
I additional QALYs (discounted at 1.5%) compared with the standard of care.
Expert UK clinicians consulted on the increase in means OS with inotuzumab
explained that this benefit is a driven by the increased remission rates and increased
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MRD negativity observed in the inotuzumab arm of the INO-VATE 1022 trial, which
results in an increased proportion of patients are able to reach HSCT. Once patients
remain alive past 3 years in the model their life expectancy reverts to that of the
normal population. This assumption is within the range of with previous literature,
appraisals, and clinical expert opinion, and enforces the importance of considering
the benefit in the tail of the Kaplan—Meier curve. This ‘cure point’ was varied in
scenario analyses and found to not substantially impact the results.

The modelled OS estimates support the consideration of inotuzumab as an end-of-
life medicine (detailed in Section 4.13) with both the standard of care being less than
a mean of 2 years and the intervention increasing life expectancy by greater than 3
months. As a treatment for an orphan condition, inotuzumab necessarily meets the
third criterion regarding patient population size.

Key scenario analyses applicable to the UK setting demonstrate that
inotuzumab is consistently associated with cost-effective ICERs versus
standard of care chemotherapy, and indeed illustrate that the base case ICER
may be a conservative estimation of the value for money inotuzumab can offer
to patients in the NHS.

Scenario analyses were conducted to reflect possible nuances in UK clinical
practice. Although clinical experts confirmed the trial results would be generalisable
to patients within the UK, the following scenarios may be of particular relevance for
decision making:

1. Limiting inotuzumab treatment to 3 cycles only (in line with the draft UK SPC)

2. Exploring the SCT covariate within the model to determine the cost-
effectiveness when only patients with no prior SCT are considered (reflecting
that for many patients in the UK, funding for only one HSCT is available)

3. Exploring the cost-effectiveness of only treating patients with FLAG within the
SoC arm (n=102 from 162). FLAG is the specific chemotherapy regimen
specified in the scope.

4. Use of utility inputs that have been accepted for a UK population: adjustment
of utility to match that accepted in a recent appraisal for use in NHS Scotland.

All four of these key scenarios reduced the base case deterministic ICER range
down to between £34,311 to £39,027 per QALY using discount rates of 1.5%. The
probabilistic ICER range was reduced to between £41,610 and £47,120 per QALY.
These scenarios suggest the base case ICERs present conservative estimate of
inotuzumab’s cost-effectiveness within the NHS.

Further exploratory sensitivity analyses supported the robustness of the base
case results, and show that the cost-effectiveness of inotuzumab is consistent
and robust across plausible clinical scenarios versus standard of care
chemotherapy (see Sections 5.7).
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One-way sensitivity analyses indicated that the key drivers of the model were in
utility values (notable utilities associated with progressive disease and HSCT) and
costs associated with HSCT. Additional key drivers were in relation to the
parameters surrounding veno-occlusive disease (VOD) and the proportion of
patients receiving specific subsequent treatments (see Section 5.8). Given the costs
associated with HSCT, VOD and blinatumomab, these parameters are not
unexpected. However, it should be noted that the cost of HSCT and subsequent
therapies are independent of inotuzumab, and these costs will continue to be the
drivers of cost-effectiveness in the disease area, regardless whether the intervention
or standard of care is used.

Similarly, as the benefit of inotuzumab is that it allows more patients to receive
HSCT and therefore patients receive a curative therapy and survive longer, it is not
surprising that long-term utilities associated with progressed disease and long-term
outcomes are key drivers of the model.

Inotuzumab is targeted at a small patient population; the budget impact of the
introduction of inotuzumab into the R/R B-cell ALL setting is estimated to be

N o< 5 years.

On the introduction of inotuzumab, the net budget impact on the NHS in England and
Wales is estimated at £{ ]l (see Section 6). This includes the drug
acquisition costs, the treatment administration costs, and all costs considered within
the model (subsequent therapy, HSCT, and AE management). Given an anticipated
patient population of 117 in 2017, the analysis assumes a market share uptake

of %% to o6 over a 5-year period (see Section 6 for more details).
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Concluding remarks

Inotuzumab for the treatment of adult patients with R/R B-cell ALL, is a valuable treatment option
for patients in England and Wales and represents value for money to the NHS for the following
reasons:

R/R B-cell ALL is a rare condition, with limited evidence available for treatments in this
population and limited guidelines around treatment options for patients.

Life expectancy for R/R B-cell ALL patients is poor with the current SoC, with median survival
as low as 3-months.

Therefore, there remains an unmet need for this patient population.

Direct head-to-head, RCT evidence demonstrates that inotuzumab is efficacious for the
treatment of R/R B-cell ALL and results in improvements in the proportion of patients
achieving CR/CRI; the proportion of patients going on to receive potentially curative HSCT;
progression-free survival; overall survival, improvements in the proportions of patients
achieving MRD negativity and in HRQL outcomes, compared to SoC chemotherapy
treatments.

Inotuzumab meets the end of life criteria, as current life expectancy is estimated between 3
and 9.9 months with SoC treatments (see Section 3.4) to which inotuzumab offers a
restricted mean extension of 3.9 months (see Section 4.7). Inotuzumab will also be used to
treat a very small patient population.

Inotuzumab is well tolerated, with a more favourable toxicity profile than the chemotherapy-
based SoC treatments and adverse events could be managed within existing NHS framework
(see Section 4.12).

Inotuzumab offers a convenient administration schedule, with no requirement for
hospitalisation to receive treatment, and with reduced hospitalisations for management of
disease and adverse events due to its improved superior efficacy and safety profile

The incremental cost-effectiveness of inotuzumab is versus standard of care chemotherapy
for the treatment of R/R ALL ranged from £40,013 to £55,869 per QALY for the 1.5% and
3.5% discount rates respectively (see Section 5.7)

The modelled clinical outcomes were validated against clinical outcomes from the evidence
base. The model supports a survival advantage associated with inotuzumab as a result of the
treatment acting as a better bridge to potentially curative therapy than the standard of care
Key scenario analyses applicable to the UK setting demonstrate that inotuzumab is
consistently associated with cost-effective ICERs versus standard of care chemotherapy, and
indeed illustrate that the base case ICER may be a conservative estimation of the value for
money inotuzumab can offer to patients in the NHS (see Section 5.8.3)

The budget impact of inotuzumab to the NHS in England and Wales, inotuzumab is estimated

to be at | in Year 1 increasing to |l in Year 5 (see Section 6)
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2. The technology

2.1 Description of the technology

Brand name: Besponsa®

UK-approved name: Inotuzumab ozogamicin
Therapeutic class: Anti-CD22 antibody drug conjugate

Mechanism of action: Inotuzumab ozogamicin (inotuzumab) utilises a novel,
targeted mode of action to limit systemic toxicity in the destruction of cancer cells,
which means that it is well-tolerated and has a more manageable and ultimately less

resource-intensive safety profile compared to other chemotherapy agents.

Inotuzumab ozogamicin (Inotuzumab is an antibody-drug conjugate (ADC) that
consists of a derivative of calicheamicin (a cytotoxic antibody agent) attached to an
engineered humanised monoclonal immunoglobulin G4 (IgG4) antibody, which
targets CD22.1%%3 CD22 is expressed in up to 100% of mature B-cell acute
lymphoblastic leukaemia (ALL) and in 93% to 96% of cases of B-cell precursor ALL.
It is not expressed on haematopoietic stem cells or any other cells of haematopoietic
or non-haematopoietic lineages, and it is not shed into the extracellular matrix and is
therefore an attractive target for B-cell cancers.?*>® After the conjugate binds to
CD22 on the surface of the B-cells, the CD22-conjugate complex is rapidly
internalised forming an endosome. Subsequently, the CD22 receptor-inotuzumab
complex containing endosomes fuses with lysosomes, followed by intracellular
release of calicheamicin. Calicheamicin binds to minor grooves of DNA in a
sequence specific manner and thus induces the breakage of double-stranded DNA
and results in subsequent cell death.® 2123 3430 Thjs process is presented in Figure
3.
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Figure 3: Mechanism of action of inotuzumab
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Key: ADC, antibody-drug conjugate; GSH, glutathione; Pgp, P-glycoprotein.

Notes: A, Inotuzumab binds to cell surface CD22 receptors and is rapidly internalised as a CD22
ADC complex.

B, ADC traffics from endosome to lysosome; the change in pH from 6.5-4.5 leads to progressive
linker cleavage.

C, Calicheamicin derivative is released intracellularly and is activated by GSH.

D, Calicheamicin binds to the minor groove in DNA and causes double-strand cleavage, resulting in
apoptosis (cell death).

E, Pgp-mediated drug efflux may be a resistance mechanism in leukaemia cells.

Source: de Vries et al. (2012)*’
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2.2 Marketing authorisation/CE marking and health technology

assessment

Inotuzumab is a designated orphan drug in Europe® and the US* with an

anticipated indication |
5

Inotuzumab is currently awaiting marketing authorisation with the EMA,

expected [ with inotuzumab |Gz is anticipated that
the license will be approved for the same population for which it was granted orphan
designation by the EMA and for which pivotal trial evidence is available.

The current draft of the summary of product characteristics (SPC) to be submitted to
the EMA is provided in Appendix 1. The only contraindication listed in this SPC is in
patients with known hypersensitivity to inotuzumab or to any component of the

product formulation.

Approval with the US Food and Drug Administration is anticipated in [[|ili

It is anticipated that

prizer [

2.3 Administration and costs of the technology

Administration details and costs of inotuzumab are summarised in Table 4.

Based on the INO-VATE 1022 trial, inotuzumab is given intravenously at a starting
fractionated dose of 1.8mg/m? per cycle (0.8mg/m? on Day 1 and 0.5mg/m? on Days
8 and 15). Cycle 1 lasts for 21 days, and each subsequent cycle last for 28 days.
Once a patient reaches complete remission (CR), or complete remission with
incomplete haematologic recovery (CRi), the dose on Day 1 of each cycle is reduced
to 0.5mg/m? for the duration of treatment. More details on the number of vials of
inotuzumab used per cycle and the estimated average cost per cycle (including how

these were calculated) are presented within Section 5.
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Table 4: Costs of the technology being appraised

Cost Source
Pharmaceutical Solution for infusion Draft SPC
formulation
Acquisition cost - er vial
(excluding VAT)? P
Method of Intravenous infusion Draft SPC
administration
Doses Starting fractioned dose of 1.8mg/m? per cycle Draft SPC
(0.8mg/m? on Day 1 and 0.5mg/m? on Days 8 and 15).
Once a patient reaches CR or CRi, the starting dose
on Day 1 of each cycle is reduced to 0.5mg/m?
Dosing frequency Cycle 1 lasts for 21 days (but may be extended to 28 Draft SPC
days if the patient achieves CR/CRi and/or to allow
recovery from toxicity), with each subsequent cycle
lasting for 28 days.
Treatment within each cycle is given on Day 1, Day 8
and Day 15.
Average length of a | The draft SmPC (Appendix 1) states that for Draft SPC,
course of treatment INO-VATE
1022
The median number of cycles received in INO-VATE
1022 for inotuzumab patients was 3.
Over the course of treatment, it is estimated that an
average of 9.49 vials will be administered (estimated
from the method of moments, which includes wastage;
see Section 5 for further details).
Average cost of a
course of treatment -
Anticipated average | None
interval between
courses of
treatments
Anticipated number | None
of repeat courses of
treatments
Dose adjustments Once a patient reaches CR or CRi, the starting dose Draft SPC
on Day 1 of each cycle is reduced to 0.5mg/m? if
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Cost Source

treatment is continued.

Dose modification may be required based on
individual safety and tolerability. Management of some
adverse drug reactions may require dosing
interruptions and/or reductions, or permanent
discontinuation. If the dose is reduced due to drug-
related toxicity, the dose should not be re-escalated.

Anticipated care Outpatient setting Draft SPC
setting

Key: CR, complete response; CRi, complete response with incomplete count recovery; SPC,
summary of product characteristics.

Notes: ®Indicate whether this acquisition cost is list price or includes an approved patient access
scheme. When the marketing authorisation or anticipated marketing authorisation recommends the
intervention in combination with other treatments, the acquisition cost of each intervention should be
presented.

2.4 Changes in service provision and management

No additional tests or investigations are needed for treatment eligibility outside of

those required in clinical practice for patients with ALL.

Inotuzumab should be administered under the supervision of a physician
experienced in the use of cancer therapy and in an environment where full
resuscitation facilities are immediately available. Patients should be observed during
and for at least 1 hour after the infusion for symptoms of infusion-related reactions.
Hospital oncology units already have the staffing and infrastructure needed for the
administration of such cancer treatments. It is anticipated that the administration of

inotuzumab would utilise this existing NHS infrastructure.

Unlike standard chemotherapy treatment, such as fludarabine, cytarabine, and
granulocyte colony-stimulating factor (G-CSF) (FLAG)-based chemotherapy, which
requires patients to be admitted to the hospital and treated on an inpatient basis,
inotuzumab can be administered in the outpatient setting, with patients treated as a
day case. Therefore, there will be no hospital admissions related to administration as
opposed to current 5 to 6 days with standard of care (see Table 64 for further
details), which will result in reduced resource use for the NHS. As with current
chemotherapy-based treatment, inotuzumab patients would be treated as needed for
side effects of disease and treatment on an inpatient basis, and would make use of

existing NHS infrastructure; inotuzumab has a more favourable efficacy and toxicity
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profile in comparison to standard chemotherapy (Section 4.12) resulting in potential
savings in the management of current disease and treatment-related adverse events
(AESs).

For patients with circulating lymphoblasts, cytoreduction with a combination of
hydroxyurea, steroids, and/or vincristine to a peripheral blast count <10,000/mm? is
recommended prior to the first dose. Premedication with a corticosteroid, antipyretic
and antihistamine is also recommended prior to dosing for all patients. There are no
additional requirements for concomitant medications outside of what might usually

be required for the usual treatment of relapsed or refractory (R/R) B-cell ALL.

The draft SPC recommends the following monitoring requirements for treatment with

inotuzumab:
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These monitoring requirements would usually be undertaken in standard practice

within the NHS for all R/R B-cell ALL patients regardless of which treatment they
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received, and therefore, inotuzumab would be expected to utilise this existing NHS

infrastructure.

All resource requirements associated with inotuzumab treatment are fully accounted

for in the economic modelling presented in Section 5.

2.5 Innovation

Overall, inotuzumab represents a step-change in disease management in a
population for whom there is a poor prognosis, significant unmet need and limited

treatment options (see Section 3 for more detail).

e Inotuzumab, through a novel mechanism of action, has demonstrated
unprecedented rates of complete remission, which allows for significantly
more patients to progress to potentially curative therapies. This is shown by
significant improvements in the HSCT-rate (potentially curing a proportion of

patients) compared to standard therapy.

e Inotuzumab also demonstrates significant improvements in minimal residual
disease (MRD) negativity, and health-related quality of life (HRQL) outcomes,

and a meaningful survival benefit versus chemotherapy.

e Inotuzumab utilises a novel, targeted mode of action to limit systemic toxicity
in the destruction of cancer cells, which means that it is well-tolerated and has

a manageable safety profile compared to other chemotherapy agents.

¢ Inotuzumab offers a convenient administration schedule, with no requirement
for hospitalisation to receive treatment, and with reduced hospitalisations for
management of disease and AEs due to its improved superior efficacy and

safety profile.
Improved efficacy

B-cell ALL is a rare and frequently fatal leukaemia. It is commonly diagnosed in
children and it therefore impacts patients at an early stage of life, which has a

significantly wider societal burden than diseases found more frequently in older
patients (noting this appraisal is for adults). There is a lack of clear guidance on
treatment options for these patients, and with the currently available treatments,

long-term disease-free survival after initial treatment is achieved only in a minority of
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adult patients®®, with approximately 44% experiencing a relapse and an additional
4% being refractory to treatment*, although the proportion experiencing relapse
could be as high as 60—70%.* Adult patients account for a much higher proportion
of ALL-related deaths than paediatric patients**, and following relapse, overall
survival (OS) is around 3 to 6 months for patients who do not receive further
potentially curative therapy, such as HSCT. It is important to note that in UK
standard practice, HSCT is only possible in patients with no active disease, meaning
that with the limited success of current treatments, few patients are able to access
these potentially curative therapies.* Therefore, due to the rarity of the disease, high
relapse rates, poor survival outcomes and a lack of clear guidance on treatment
options for these patients, there is a serious unmet need for adult patients with R/R
B-cell ALL.

Given the demonstrable unmet need, inotuzumab represents an important treatment
for R/R B-cell ALL. Inotuzumab is not only associated with much higher rates of
CR/CRI than the current standard of care, but also with statistically significant PFS
improvements and statistically significant and clinically meaningful improvement in
MRD negativity. Published studies have demonstrated that MRD-negativity is an
important prognostic indicator for ALL correlating with improved long-term survival
outcomes.***® Importantly, these results suggest that inotuzumab will allow many
more patients to progress to potentially curative treatments, such as HSCT (See
Section 4.7), than currently available treatments will. Inotuzumab’s ability to get an
increased number of patients to transplant has a significant impact on OS, and

potential, long-term improvements in the patients HRQL (See Section 3.2).

Considering this ability to bridge patients, with an otherwise terminal and aggressive

disease, to a cure, inotuzumab can prove an essential treatment option for the NHS.
Novel mode of action and improved safety profile

There are currently no targeted treatment options available for patients with R/R ALL
and no targeted treatment options available for patients with Ph- B-cell ALL, with
current options limited to chemotherapy, or palliative care for those patients unable
to tolerate more active treatment. Chemotherapy treatments are also associated with

high levels of toxicity.
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Inotuzumab is an innovative ADC in B-cell ALL that exploits the selective presence
of CD22 surface antigens on ALL cells to specifically target malignant cells.?* *” This
innovative mechanism of action selectively delivers a cytotoxic agent to tumour cells,
while minimising systemic toxicity and limiting harm to the bone marrow; the source
of healthy replacement cells.** The Committee for Orphan Medicinal Products

acknowledged that:

“...inotuzumab ozogamicin might be of significant benefit for the treatment of B-cell
ALL because it selectively targets the abnormal B-cell causing the leukaemia and
early studies show beneficial effects in patients not responding to previous

treatment.”®

Inotuzumab is associated with a reduced toxicity profile when compared to
chemotherapy (see Section 4.12). In general, inotuzumab does not result in higher
AE rates despite a higher median number of cycles.> Common AEs seen with
chemotherapy such as infections, thrombocytopenia, anaemia, and febrile
neutropenia were lower in patients receiving inotuzumab compared to investigator’s
choice of chemotherapy, despite the higher median number of treatment cycles for

inotuzumab.®

Inotuzumab is licensed for use in both Ph- and Ph+ patients, and provides a safe

and effective, targeted treatment option for all patients with R/R B-cell ALL.
Improved administration for patients over current therapy

Patients currently treated with chemotherapy (most commonly FLAG-based
treatment in the UK*®) are admitted to hospital for treatment as an inpatient, typically
for 5 to 6 continuous days (see Table 64). In addition to this inconvenience to
patients which will undoubtedly impair quality of life, chemotherapy treatments are
associated with high levels of toxicity; patients are often treated for side effects such

as febrile neutropenia, also as an inpatient.

Inotuzumab has advantages for patients over chemotherapy in these respects,
including a convenient administration schedule with no requirement for
hospitalisation (inotuzumab is administered in an outpatient setting). This convenient
administration is considered advantageous for these patients particularly when
considering their limited life expectancy (literature estimating median OS as little as 3

11-13

months ). As such, anything to minimise their level of hospitalisation is considered
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a large benefit, reinforced by UK clinical experts at a recent advisory board.*®

Further, as discussed above, inotuzumab also has a more favourable safety profile
with lower incidence of febrile neutropenia (see Section 4.12), expected to result in
fewer and shortened hospital stays.® This is beneficial to patients, their caregivers,

and to the health service.
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3. Health condition and position of the technology in the

treatment pathway

Summary of the health condition and treatment pathway
R/R B-cell ALL

e ALL is a rare disease. Although it represents the most common type of childhood cancer,
adults account for only 40% of ALL cases but 80% of ALL deaths, suggesting a more
aggressive course of the disease. This is a result of adults being more likely to be diagnosed
with unfavourable cytogenetic abnormalities.

o ALL is stratified into T-cell ALL and B-cell ALL (accounting for 75% of ALL patients), which
can be further broken down as Ph- and Ph+ patients.

o Approximately 44% of adult patients with B-cell ALL are expected to relapse, with a further
4% demonstrated to be treatment refractory (although the number of patients relapsing may
be as high as 60—70%).

Effects of R/R B-cell ALL on patients and carers

o B-cell ALL often manifests as a variety of non-specific symptoms, including fatigue, fever,
weight-loss, dyspnoea (difficulty breathing), dizziness, increased rate of infection, and
augmented bruising or bleeding, as well as possible central nervous system involvement
(~10%) and enlarged lymph nodes, liver and spleen (~20%).

e There is limited evidence to illustrate the HRQL burden in R/R B-cell ALL patients and their
caregivers, but in general, patients experience poor HRQL with impairments in specific
assessment domains including role, physical and social functioning.

e Current treatment options (i.e. chemotherapy-based regimens) are also associated with a
high toxicity burden, which may negatively impact on patients’ HRQL.

e The aim of treatment is for patients to achieve CR/CRI in order to be able to receive
potentially curative therapies, such as HSCT.

e R/R B-cell ALL is also associated with considerable carer burden, which is related to
symptom severity and adverse effects of current treatment options.

Expected patient numbers and current life expectancy

e Prognosis for R/R B-cell ALL is poor, with 5-year OS in these patients is estimated to be less
than 10%. Median OS may be as low as 3 months with current salvage therapies, which have
low rates of CR/CRi and, therefore, very few patients (5-30%) progressing to further
potentially curative therapies, compared with over 14 months for patients receiving HSCT.

e OS for standard of care in the INO-VATE trial is reported as 6.7 months (although this may
be confounded by subsequent therapies).

e Around 117 patients per year are expected to be eligible for inotuzumab in England and
Wales.

¢ Inotuzumab is being submitted for consideration as an end-of-life medicine.

Treatment pathway and existing NICE guidelines

e R/R B-cell ALL is a rare disease, and therefore, there are currently no clinical guidelines from
NICE relevant to this population in NHS England.

e Current treatment options are very limited and include chemotherapy-based regimens, of
which FLAG-based regimens are most commonly used.

e Because of the rarity of the condition and lack of guidance, the patient pathway at this point is
extremely heterogenous, and is based heavily upon decision-making at the individual patient
level, emphasising the need for increased treatment options.
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3.1 Disease overview

Leukaemia is a type of cancer that originates in the bone marrow, often
disseminating into the blood and eventually affecting other organs, such as the liver
and the brain.***>! ALL is one of the two main types of acute leukaemia and is a
cancer of the white blood cells (WBC), which are involved in immune function. ALL
results in immature and poorly differentiated cells, known as blasts.** > Although
ALL is a rare disease, it represents the most common type of childhood cancer, with
around 54% of cases diagnosed in patients under the age of 14.> Adults account for
only around 40% of ALL cases® but 80% of ALL deaths*®, suggesting a more
aggressive course of the disease when diagnosed in adults, as adults are more likely
to present with unfavourable cytogenetic abnormalities or be unable to tolerate the

intensive treatment options.>*

ALL is classified by the World Health Organisation (WHO) based on the maturity and
type of lymphoblast (B- or T-cell) that leukaemic cells are derived from, known as the
‘immunophenotype’ of the leukaemia.*® °* A breakdown of the classification of ALL is
presented in Figure 4. This submission is concerned with B-cell ALL, which is the
most commonly occurring type of ALL.>®> A UK based study estimated that B-cell ALL
accounted for around 82% of all ALL cases.*!

ALL can also be classified by the status of the Philadelphia chromosome, an
abnormal version of chromosome 22, which incorporates a section of chromosome
9, and this classification has an effect on prognosis and treatment.>® The prevalence
of the Philadelphia (Ph) chromosome is linked to age, and is one of the most
common genetic abnormalities in adult ALL. In patients with ALL aged 18-35 years,
around 12% are Ph-positive (Ph+), whereas in patients with ALL aged 36-50 years,
40% are Ph+, with this figure rising to 50% for patients with ALL aged over 60
years.”” °® Conversely, Ph+ ALL is relatively uncommon in paediatric patients,
accounting for only around 3% of ALL cases.*® Ph+ B-cell ALL is associated with
poorer outcomes, and its increased prevalence in older patients (along with other
unfavourable cytogenetic abnormalities) may explain why these patients generally

have a worse prognosis than paediatric patients.>* However, treatment with

inotuzumab does not require the sub-classification of ||| GcCNG
I (sce draft SPC in Appendix 1)."
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Figure 4: Classification of ALL

Precursor B-cell Precursor T-cell
ALL ALL
(75%) (25%)

Ph* B-cell ALL* Ph- B-cell ALL

Key: ALL, acute lymphoblastic leukaemia; Ph+, Philadelphia chromosome positive; Ph-, Philadelphia
chromosome negative.

Notes: * The prevalence of Ph+ B-cell ALL increases with increasing age.>’

Figures for breakdown of B-cell and T-cell ALL are approximate for adult ALL>

Source: Basson et al. (2004)>°

Due to the characteristic protein expression associated with leukaemic cells, ALL
may also be classified by the protein expression profile. Normal B-lymphocytes
undergo a characteristic process of development, differentiation and maturation, in
which the cells are programmed to produce antibody responses against specific
antigens.®® Throughout this process the cells express antigen receptors on their
surface specific to their developmental stage. As malignant B-cells go into
developmental arrest while still immature and are prevented from reaching
maturation, sustained expression of early developmental antigens is characteristic of
leukaemic cells.®™ ®2 Understanding the expression patterns of these proteins is
important for the development of novel, targeted therapies, such as those utilising

specific antibodies.®

The antigen CD22 is expressed on the surface of the leukaemic cells in over 90% of
B-cell ALL cases.*” ®® CD22 expression is switched off upon activation of normal
mature cells and is not expressed on haematopoietic stem cells or other cell types.*"
®3 These characteristics, alongside the fact that CD22 is not shed from the cell
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membrane, but is instead rapidly internalised to the interior cell, makes it an ideal

target for antibody-mediated therapy.°

ALL is considered a multi-factorial disease, with many different factors contributing to
its development.*® *2 The aetiology of ALL remains undetermined, and supporting
data for various risk factors (thought to include environmental, dietary and maternal

factors) are inconsistent and contradictory.*® *°

Irrespective of the causal factors, ALL is known to be the result of the malignant
transformation of progenitor WBCs, known as lymphoblasts; specifically those
destined to become B- and T-lymphocytes.®* ®* There is a distinct genetic diversity
present in diagnostic ALL samples, with many different identified mutations.®* This
diversity evolves as the disease progresses, with mutations being lost and acquired
over time. Initiation of chemotherapy influences this evolution, destroying leukaemic
cells and driving selection for mutations that confer resistance to therapy.®® This

development of resistance can lead to relapse of the disease.®?

The main aim of treatment in B-cell ALL is to get patients into remission so that they
can receive additional treatment, such as HSCT, that can potentially cure the patient
and therefore lead to long-term survival benefits. As described in Table 5, the
outcomes used to indicate that a patient is able to receive these additional
treatments are CR or CRI, preferably with MRD-negativity, as MRD-negativity is
associated with better outcomes, which will be captured in terms of improvements in
08.45' 46

Table 5: Definitions of ALL treatment objectives

Outcome Definition

CR <5% of blasts in the bone marrow and the absence of blood
leukaemic blasts, full recovery of peripheral blood counts and
resolution of any extramedullary disease.

CRi <5% of blasts in the bone marrow and the absence of blood
leukaemic blasts, partial recovery of peripheral blood counts and
resolution of any extramedullary disease.

MRD negativity Having no minimal residual disease is defined as having less than 1 x
10" (<0.01%) detectable leukaemic cells in bone marrow samples.

Key: CR, complete remission; CRi, complete remission with incomplete haematologic recovery;
MRD, minimal residual disease.
Source: Hoelzer et al. (2015)65, NCCN (2015)66; Appelbaum et al. (2007)67
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However, in current practice, after initial treatment, approximately 44% of adult
patients with ALL are expected to experience disease relapse, with a further 4%
demonstrated to be treatment refractory*!, although the number of patients relapsing
may be as high as 60-70%.% In general, patients with R/R B-cell ALL are associated
with the poorest outcomes.®®"* Long-term disease-free survival after initial treatment
is only achieved in a small minority of these adult patients*®, and OS may be as low
as 3 months.**™® Furthermore, in patients with R/R B-cell ALL the probability of
survival 3 years after relapse was shown in a study to be 46% if CR is achieved at
first salvage (i.e. first treatment following relapse or failure to respond to induction
therapy [refractory disease]), which falls to 36% if CR is achieved at second
salvage.*® However, if a patient fails to achieve CR at either first or second salvage,
the probability of survival 3 years after relapse falls even further, to 8% and 3%,
respectively.* It should be noted, though, that the patients in this study were much
younger than those in inotuzumab’s INO-VATE 1022 trial and in UK practice, so
could be expected to have performed better.

3.2 Effect of disease on patients, carers and society

ALL often manifests as a variety of non-specific symptoms, including fatigue, fever,
weight-loss, dyspnoea (difficulty breathing), dizziness, increased rate of infection,
and augmented bruising or bleeding.*® ** ®* Central nervous system (CNS)
involvement occurs in around 10% of cases (more commonly in patients with B-cell
ALL), with specific symptoms including headache, vomiting, fatigue and facial
numbness.”® "> 73 Enlarged lymph nodes, liver and spleen occur in around 20% of
patients, particularly those with mature B-cell ALL, but are commonly

asymptomatic.”

Despite the extensive literature describing the HRQL of cancer patients, given the
rarity of this disease, there is limited evidence to illustrate the HRQL burden in
patients with R/R B-cell ALL and their caregivers. These patients typically experience
poor HRQL, demonstrating impairments in specific assessment domains including
role, physical and social functioning.”*’" Patients with high-risk ALL (i.e., those with a
worse prognosis) commonly experienced psychological and physical problems,
particularly relating to emotion, cognition and pain.”® They were also demonstrated to
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have poorer HRQL scores than standard-risk patients, due to increased relapse

rates and the necessity for HSCT."®

Patients with R/R B-cell ALL are generally treated with chemotherapy, which
requires patients to stay in hospital to receive treatment and to monitor side-effects,
all of which further impacts HRQL, both on a short- and long-term basis. The most
common side effects of treatment include fatigue, depression and anxiety, which
often lead to impaired physical function (and in some severe cases even symptoms
of post-traumatic stress disorder).”® The symptoms associated with treatment can
seriously interfere with a patient’s ability to conduct a normal life, and can affect not
only their HRQL but also their ability to perform regular daily activities (such as

eating), particularly during periods of treatment.’®

Following treatment, many patients that do manage to achieve remission feel that
their HRQL improves; they feel that they have a new appreciation for the value of life
and readjust their priorities accordingly, which outweighs any negative
consequences of treatment.”® However, there are also some patients that report a
poorer psychological HRQL on achieving remission, driven by feelings of being out
of control.” These conflicting reports may make it difficult for HRQL instruments to
capture some of the potential benefits or downfalls of treatment for R/R B-cell ALL

patients.

The bulk of studies investigating HRQL after HSCT tend to focus on its negative
impact; it is an intense treatment associated with numerous acute and late occurring
physical complications, threats to HRQL, impairments in cognitive and psychological
functioning, as well as impacts on relationships.?® As the aim of treatment for R/R B-
cell ALL is for patients to achieve CR/CRI in order to be able to receive HSCT, the
negative impacts of this subsequent treatment may complicate any analysis of
HRQL. However, the benefits of HSCT are in its potential to cure, with long-term
survival benefits. Following HSCT, once patients are in recovery, prompt
improvements are then seen with overall HRQL largely returning to or surpassing

baseline values within 100 days®®3

and demonstrating ongoing moderate to large
improvements in the long-term 8" 828488 Therefore, although it is an intense
treatment option, there are long-term benefits for those who are able to receive it.
The issue with current therapy options in R/R B-cell ALL is that few patients are able

to achieve CR/CRI (although they still have to experience the intense treatment
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options), and therefore, fewer patients progress to HSCT, to reach these long-term

benefits.

Adults with R/R B-cell ALL are generally of working age, and therefore also face
increased absenteeism (due to missing work for treatment or being too ill to work),
and presenteeism (being unable to perform to the best of their ability while at work),
which will also potentially have wider societal implications in terms of reduced output.
Patients may also experience a high degree of financial difficulty, related to both lost
income due to the reduced ability to work, and costs associated with treatment,

which may even include relocation.”* "

In addition to care provided by healthcare professionals, patients with ALL often
require informal care from their family or caregivers, particularly during periods when
they are not hospitalised. Caring for adult patients with leukaemia is demanding and
can include physical and emotional support, performing of household tasks and
managing finances.?° As a result, caregivers experience feelings of fear,
helplessness, uncertainty about the future, being overwhelmed or feeling
inadequate.® Caregivers themselves have identified the following factors as major
influences on their HRQL: disease burden, disruption to their own lives, positive
adaptation and outlook, financial concerns, and support from friends and family.*
This burden is particularly high following HSCT, due to the need to relocate to
temporary housing to receive conditioning treatment prior to transplantation and a
reduced ability to work, as well as the transplant itself and the associated
monitoring.”* As such, caregivers frequently experience distress or burnout, which
can manifest as anxiety, depression and emotional distress. They may also develop
physical conditions including fatigue, sleep disturbance, pain, weakness, reduced
appetite and weight loss.?* In some cases caregivers even shown to display similar
or higher levels of anxiety and depression than the patients themselves.*? This
impact on caregivers’ psychological outcomes may also disrupt the wider family

dynamic.**

Therefore, patients, caregivers and their families face a substantial economic and
humanistic burden that significantly reduces HRQL, leading to a number of unmet

psychological and social needs that could be met by improvements in patient care.
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3.3 Clinical pathway of care

As discussed in Section 3.1, the aim of treatment in R/R B-cell ALL is to achieve CR
or CRi (preferably with MRD-negativity), which are eligibility requirements for future,
potentially curative therapies, and without undue toxicity, as each of these factors
correlate with an increase in 0S.% %% % % Ejigible patients who achieve CR or CRi,
and for whom a suitable donor can be identified, may receive a potentially curative
HSCT or other potentially curative treatments. However, there is also the potential to
use interventions (such as inotuzumab) as a bridge to other potentially curative
therapies, such as donor leukocyte infusion (DLI), which could be used in patients
who have already received HSCT.*® Ultimately, this is the goal for all eligible R/R B-
cell ALL patients.®® % It is important for patients to achieve not only a response to
treatment, but also response with MRD-negativity, as this has been associated with
improved long-term survival outcomes.* *® To achieve this, therapy for R/R B-cell
ALL involves salvage treatment that typically comprises of additional chemotherapy.
However, with the current therapeutic options, the probability of achieving CR or CRi
is only 30—-40%.* Therefore, improved treatment options are needed for R/R B-cell
ALL patients, with which a greater proportion of patients can achieve CR/CRI
(preferably with MRD negativity) so that they may go on to receive further, potentially
curative treatment, such as HSCT.

R/R B-cell ALL is a rare disease, and therefore, there are currently no clinical
guidelines from NICE relevant to this population in NHS England. The European
Society for Medical Oncology (ESMO) guidelines recommend a full diagnostic work-
up for R/R B-cell ALL patients to exclude or reveal clonal aberrations and to provide
bases for targeted therapies. For patients with a long first remission duration (>18/24
months) they suggest considering re-induction with the original therapy, if
appropriate; for shorter first remissions durations, they recommend considering an
alternative first line treatment option. The ESMO guidelines also acknowledge that
there is no standard, established re-induction therapy and that new drugs are used

most frequently for this patient group.®*

Current treatment options for R/R B-cell ALL are very limited and include
chemotherapy-based regimens.*® Feedback from UK clinicians®® and the available
literature commenting on treatment practices® indicate that FLAG-based

chemotherapy regimens are established clinical practice in the UK for the majority of
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adult patients with R/R B-cell ALL. For patients who are able to receive more
intensive therapy, FLAG can be given in combination with idarubicin (FLAG-IDA).
However, a small study of 105 patients with poor risk acute leukaemia or
myelodysplastic syndrome who were treated over a 4-year period showed no
statistical difference in outcomes between FLAG and FLAG-IDA.* Clinicians agreed
that although FLAG-IDA may be considered by some to provide more efficacy, it is
also more toxic and as a result could be considered to have a similar risk-benefit
profile to FLAG, meaning the two therapies could effectively be considered as

equivalent.*®

TKIls are commonly used alongside chemotherapy-based regimens for first-line
treatment of Ph+ patients in UK clinical practice. There is evidence to support the
use of TKiIs in first-line treatment, but there is limited comparative evidence to
support the use of TKiIs in the R/R B-cell ALL population and limited data available to
understand the market share of TKIs in this area. Although the INO-VATE 1022
study does not include TKIs, these have been incorporated into the economic model
alongside chemotherapy-based treatment for Ph+ patients (see Section 5).

For patients who were unable to receive chemotherapy-based treatments, the only
current option is palliative care. In the UK, palliative care varies widely and is also
again based heavily upon decision-making at the individual patient level. It may
include treatment to alleviate symptoms, blood and/or platelet transfusions or
palliative vincristine, steroids or maintenance-style therapy.*® However, as
inotuzumab is suitable as a bridge to potentially curative therapy (usually HSCT),
patients who are unfit for intensive therapy, such as chemotherapy-based
treatments, will also be unfit for transplantation. Therefore, inotuzumab would also
be unsuitable for these patients and palliative care would not be a relevant

comparator.

Overall, expert opinion stresses that, because of the rarity of the condition and lack
of guidance, the patient pathway at this point is extremely heterogeneous, and is
based heavily upon decision-making at the individual patient level, emphasising the
need for increased treatment options and a formal standard of care for the future.
Figure 5 presents the current treatment pathway for patients with R/R B-cell ALL in
England, with the proposed placement of inotuzumab.
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Figure 5: Current treatment pathway with proposed placement of Inotuzumab
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Key: ALL, acute lymphoblastic leukaemia; BSC, best supportive care; FLAG, fludarabine, cytarabine,
and granulocyte colony-stimulating factor; Ph-, Philadelphia chromosome negative; Ph+ Philadelphia
chromosome positive; R/R, relapsed or refractory; TKI, tumour necrosis factor.

Source:gf\dapted from evidence provided in a clinical ad board*® and the UKALL 14 treatment
protocol

Given the poor outcomes associated with current treatments, there is a clear unmet
need in this rare patient population. However, due to the rarity of the condition, a lack
of clinical guidance and the wide variety of treatments used in clinical practice, any
new treatment being appraised in this patient population will face challenges in
performing comparative clinical and economic assessments versus established

clinical practice.

3.4 Life expectancy and patient population

Adults with R/R B-cell ALL experience extremely poor outcomes, with reported
median OS as low as 3 months with current salvage therapies (with which there are
low rates of CR/CRI), and therefore, very few patients (5 to 30%) are able to
progress to potentially curative treatments.***® As a result, 5-year OS in these
patients is less than 10%.'* ** Overall, patients who do not achieve CR or CRi
(preferably with MRD-negativity), who are not eligible for HSCT or other curative
therapies, have poor prognosis, and without HSCT, survival is only 3 to 6 months

following relapse compared to over 14 months for patients receiving HSCT.**

Table 6 presents survival outcomes for patients treated with current standard of care,
chemotherapy for R/R B-cell ALL. From all of these sources, it is clear that with
current treatment options survival time for these patients is low, and well within the

24-months required by NICE to be assessed as meeting end-of-life criteria.
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Table 6: Survival in R/R B-cell ALL patients treated with standard care

Source Outcome Survival

INO-VATE 10223 Median OS 6.7 months (95% CI: 4.9, 8.3)
RMST OS 9.9 months (SE: 0.9)

TOWER® Median OS 4 months (95% CI: 2.9, 5.3)
Median OS, censoring for HSCT | 3.9 months (95% ClI: 2.8, 4.9)

O’Brien, 2008™ Median OS 3 months

Oriol, 2010 Median OS 4.5 months

Thomas, 1999 Median OS 5 months

Key: ClI, confidence interval; OS, overall survival; RMST, restricted mean survival time; SE,

standard error.

Statistics provided by Cancer Research UK show that there were around 654 new
cases of ALL diagnosed in England in 2014; 390 cases in males and 264 cases in
females, giving a crude incidence rate of 1.5 per 100,000 males and 1.0 per 100,000
females and an overall crude incidence rate of 1.2 per 100,000 persons.>® Across the
UK, ALL comprised 0.2% of all new cancer cases and 9% of all new leukaemia
cases.”® These data also show a strong correlation between age and ALL incidence
(Figure 6). Between 2011 and 2013, around 54% of ALL cases in the UK were

diagnosed in patients aged 0 to 14 years.
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Figure 6: New ALL cases diagnosed per year in the UK by age group; 2010-12
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Source: Cancer Research UK>®

B-cell ALL is a rare but frequently fatal leukaemia. It has an incidence of
approximately 1 in 100,000.%* 9% 1% The UK Haematological Malignancy Research
Network (HMRN) has reported that B-cell ALL comprises 1.4% of all haematologic
malignancies in the UK, with a 10-year prevalence of 5.6 per 100,000.*** There were
201 ALL-related deaths in 2014 in England.>®

The population of interest for this submission is adult patients with R/R B-cell ALL. In
Section 3.1, it notes that that approximately 82% of ALL patients are B-cell ALL
patients.** Of these B-cell ALL patients, approximately 44% will experience a relapse

after treatment, with an additional 4% being refractory to treatment**

, although the
number of patients relapsing could be as high as 60-70%"%; long-term disease-free

survival after initial treatment is achieved in only a minority of adult patients.*

Inotuzumab was granted orphan designation for this population by the EMA in 2013
and therefore has an anticipated indication for a very small patient population.® To

calculate the incidence of R/R B-cell ALL the following steps were taken:

e Newly diagnosed ALL cases in 2014 were taken from the Office of National
Statistics (ONS)%
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e These patients were multiplied by the probabilities of patients having B-cell
ALL (82%)*

e These patients were then multiplied by the proportion of relapsed (44%) and
refractory (4%) disease™*

— Fielding et al., (2007) was used as this study provided relevant data for a

UK population.**

e The data were split by gender and age groups and the incidence rate was
calculated by comparing the incidence population of R/R B-cell ALL against

the population of England in 2014 from ONS for each age/gender subset.

e Based on these calculations, the R/R B-cell ALL population for 2017 in
England is estimated to be 117 patients (see Section 6).

A flow chart detailing the calculations involved with estimating the relevant patient
population for this submission is presented as part of the modelling in Figure 57

within Section 6.

3.5 Relevant NICE guidance and clinical guidelines

NICE guidance and additional clinical guidelines of relevance to this appraisal are

summarised in Table 7.
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Table 7. Relevant guidance and clinical guidelines

Organisation Title Date Summary
NICE guidance
NICE clinical Haematological 2016 e Guidance relating to integrated diagnostic reporting, staffing and facilities (level of care) for
guideline NG47 | cancers: irlrgg)roving adults and young people who are having high-intensity non-transplant chemotherapy, the use of
outcomes multidisciplinary teams and recommendations from the 2003 cancer service guidance.
¢ No guidance for treatment is included in this guideline (treatment is only mentioned in terms of
service provision and not as clinical guidance).
NICE Pegaspargase for 2016 e Pegaspargase, as part of antineoplastic combination therapy, is recommended as an option for
technology treating acute treating acute lymphoblastic leukaemia in children, young people and adults only when they
appraisal lymphoblastic have untreated newly diagnosed disease.
TA408 leukaemia®*
Clinical guidelines
ESMO Acute lymphoblastic 2016 Pre-phase therapy:

leukaemia in adult
patients: ESMO
Clinical Practice
Guidelines for
diagnosis, treatment
and follow-up®*

Corticosteroids (usually prednisone 20—60mg/day or dexamethasone 6—16mg/day) alone or in
combination with another drug (e.g. vincristine, cyclophosphamide), often together with
allopurinol and hydration, is recommended immediately (usually for roughly 5—7 days) once the
diagnosis is established.

Treatment algorithm:

Chemotherapy included induction therapy 1—2 months, consolidation cycles (alternating) 6—8
months and maintenance therapy 2—2.5 years.

Ongoing chemotherapy protocols for adolescents and young adults use paediatric type
regimens

Prophylactic treatment to prevent CNS relapse is mandatory

Antibody therapy:

Rituximab in combination with a chemotherapy is strongly recommended for Burkitt
leukaemia/lymphoma

Anti-CD22 immunoconjugates directed against CD22 currently under investigation
Bispecific (CD2/CD19) blinatumomab under investigation
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Organisation Title Date Summary
e Chimaeric antigen receptor modified T cells directed against CD19 in early phase
Targeted therapy with TKIs in Ph-positive ALL:
e A TKI should be combined with chemotherapy in front-line therapy
e The TKI imatinib (400—800mg/day) should be administered continuously, also post-HSCT
e Prolonged monitoring of BCR-ABL-1 MRD is recommended, as well as resistance mutation
screening. In case of persisting MRD, increasing MRD level, or resistance mutation, switch to a
second- or third-generation TKI
Allogeneic HSCT:
e Allogeneic HSCT in patients with a first complete remission significantly improves OS and EFS
in high-risk patients/MRD-positive patients and is the best post-remission option for Ph-positive
ALL and MLL-rearranged ALL
e Conditioning regimens are age-adapted with full allogeneic vs RIC for elderly patients or those
unfit for full conditioning
e The role of autologous HSCT should be investigated for MRD-negative patients in the setting of
clinical trials
e All patients in their second or later complete remission are candidates for allogeneic HSCT
Relapsed/refractory ALL:
e Full diagnostic work-up necessary to exclude/reveal clonal aberrations and to provide the basis
for targeted therapies
o Different treatment for patients with short vs long first remission duration (>18/24 months) where
re-induction is considered
e Treatment: there is no standard re-induction therapy established; most often new drugs are
used
NCCN Acute lymphoblastic 2016 Induction treatment:

leukaemia: NCCN
guidelines for
patients105

For adolescents and young adults with Ph-negative ALL, treatment with a paediatric-inspired
chemotherapy regimen (which tend to use a combination of vincristine, pegaspargase, a steroid
(prednisone or dexamethasone) and an anthracycline (doxorubicin or daunorubicin), but may
also include cyclophosphamide and etoposide) are preferred. Enrolment in a clinical trial or
another multiagent chemotherapy regimen are also options for this group.

For older adults with Ph-negative ALL, enrolment in a clinical trial is preferred (if one is open
and the right fit), but options also include a multiagent chemotherapy regimen for adults (or

Company evidence submission for inotuzumab ozogamicin for treating R/R ALL 58 of 283




Organisation

Title

Date

Summary

corticosteroids for patients =265 years of age).

For adolescents and young adults with Ph-positive ALL, enrolment in a clinical trial is preferred
(if one is open and the right fit). The other option is a paediatric-inspired multiagent
chemotherapy regimen combined with a TKI, such as imatinib or dasatinib.

For older adults with Ph-positive ALL, enrolment in a clinical trial is preferred (if one is open and
the right fit). The other option is a multiagent chemotherapy regimen combined with a TKI, such
as imatinib or dasatinib (or corticosteroids combined with a TKI in patients =265 years of age).

CNS preventive treatment is given to all patients during induction and may include intrathecal
(IT) methotrexate alone or in combination with IT cytarabine and an IT steroid, such as
dexamethasone or prednisone. Methotrexate, cytarabine and 6-MP may also be given as IV
injections for CNS treatment.

Consolidation therapy for patients in remission:

For patients with Ph-negative ALL, the two main options are to continue their multiagent
chemotherapy option, usually at higher (intensified) doses (may be an especially good option if
no leukaemia cells were found by MRD testing) or to consider an allogeneic HSCT

For patients with Ph-positive ALL, the recommended option is to have an allogeneic HSCT, if a
well-matched donor has been found. Other patients should continue their multiagent
chemotherapy (at an intensified dose) combined with a TKI (or continue on corticosteroids plus
a TKI in patients 265 years of age who received this for induction).

Allogeneic SCT is not recommended for patients aged =65 years, or those with other serious
health problems.

Maintenance therapy for patients in remission:

Patients who received an allogeneic HSCT will begin follow-up testing

For patients with Ph-positive ALL who received an allogeneic HSCT, maintenance therapy with
a TKl is recommended, either alone or with other drugs if the side effects are not too severe.

Patients who continued their intensified induction regimen will receive maintenance therapy to
prevent relapse. Usually based on a backbone of daily 6-MP and weekly methotrexate, and
often vincristine and a steroid (methotrexate or dexamethasone) are also given. Maintenance is
given for 2-3 years, depending on the treatment used, but paediatric regimens tend to be given
for a longer time than adult regimens. Patients with Ph-positive ALL are also recommended to
receive a TKI for maintenance.

Relapsed and refractory ALL:
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Organisation

Title

Date

Summary

e The preferred treatment option is enrolment within a clinical trial (if one is open and the right fit).
A second option is to have a different induction regimen (relevant to the specific patient type)
than was used previously (or the same regimen can also be considered for late relapsing [over
3 years from diagnosis] adolescents and young adults).

e Another option for Ph-negative ALL patients (or Ph-positive patients who did not respond to
TKIs) is chemotherapy for relapsed or refractory ALL:
o Blinatumomab is the preferred option for B-cell ALL®
e An allogeneic HSCT is an option if a matched donor has been found and the patient is
considered healthy enough to tolerate the treatment. If ALL relapses after an initial allogeneic

HSCT, a second allogeneic HSCT is an option, or a donor lymphocyte infusion could be
considered.

Key: 6-MP, 6-mercaptopurine; ALL, acute lymphoblastic leukaemia; CNS, central nervous system; EFS, event-free survival; ESMO, European Society for Medical Oncology;
HSCT, haematopoietic stem cell transplant; IT, intrathecal; MRD, minimal residual disease; NCCN, National Comprehensive Cancer Network; NICE, National Institute for
Health and Care Excellence; OS, overall survival; RIC, reduced-intensity conditioning; TKI, tyrosine kinase inhibitor.

Notes: * NICE has not yet produced guidance on the use of Blinatumomab and is therefore not currently used as part of standard practice in NHS England.
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3.6 Issues relating to clinical practice

As outlined in Section 3.3, the aim of treatment in R/R B-cell ALL is to achieve
CR/CRI, preferably with MRD-negativity, to improve long-term outcomes.** CR/CRIi
are signals for future, potentially curative therapies, which therefore result in survival
benefits for patients, and MRD-negativity further improves these outcomes.*> *
However, there is currently very limited guidance available on how to treat patients
with R/R B-cell ALL in order to achieve this goal. Expert opinion highlights that the
patient pathway at this point is extremely heterogeneous and is based heavily upon
decision-making at the individual patient level.”® Indeed, the evidence base for
existing treatments in this population is limited (as shown by the clinical SLR; see

106

Section 4.1), with few RCTs in existence because of the high fatality rate™ (median

OS of 24 weeks*") and the very small patient population.

In accordance with the lack of guidance, current treatment options for R/R B-cell ALL
are very limited and mainly include chemotherapy-based treatments, as seen in the
final scope for this appraisal and confirmed by clinical experts.*® Chemotherapies are
associated with significant toxicities, including haemato-, hepato-, nephro- and
neuro-toxicities, risk of infection and mucositis.*°” They are also usually administered
in an inpatient setting and require lengthy hospital stays for disease management
and AE monitoring, which can have a severe impact on the patients HRQL.

For patients who are unable to receive chemotherapy, options are limited to palliative
care; including treatment of symptoms, blood and/or platelet transfusions or other
palliative therapy. Patients receiving palliative care are not expecting to survive long;

often no more than 1-2 weeks or less.*®

Therefore, given the issues with current treatment used for R/R B-cell ALL, there is a
clear unmet need for additional treatment options for these patients to not only
improve outcomes, but to provide a clear, unformed, standard of care for England
and Wales.

3.7 Equality

No equality issues related to the use of inotuzumab have been identified or are

foreseen.
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4. Clinical effectiveness

Summary of Clinical Evidence

Direct head-to-head evidence from INO-VATE 1022 demonstrates the clinical benefit of
inotuzumab compared with chemotherapy-based standard of care for R/R B-cell ALL

The INO-VATE 1022 Phase Il RCT provides evidence in a patient population that directly
matches that specified in the decision problem.

This trial provides direct head-to-head evidence from 326 patients randomly assigned to
either inotuzumab (n=164) or the investigator’s choice (n= 162) of: FLAG (n=102), cytarabine
plus mitoxantrone (n=38), or high-dose cytarabine (n=22).

UK clinical experts agreed the trial comparator was appropriate for consideration in the UK
context, as the majority of patients received FLAG-based chemotherapy as per UK clinical
practice.

Significantly more patients treated with inotuzumab achieved CR/CRi than in the control arm:

0 ITT218 population (primary analysis): 80.7% (95% CI: 72.1, 87.7) versus 29.4% (95% ClI:
21.0-38.8), respectively (rate difference = 51.4% [97.5% CI: 38.4, 64.3]; p<0.0001)

Significantly more patients treated with inotuzumab proceeded to receive subsequent HSCT:
Il in the inotuzumab arm compared with [JJlio6 in the control arm (Pl D).

Significantly more patients treated with inotuzumab achieved MRD-negativity, a prognostic
factor for longer term outcomes. Among patients achieving CR/CRI, o6 achieved MRD
negativity in the inotuzumab arm vs. o6 in the control arm (| D).

The estimated HR for OS (stratified) was 0.77 (97.5% CI: 0.58, 1.03; p=0.0203) in favour of
inotuzumab and median OS was 7.7 months (95% CI: 6.0-9.2) in the inotuzumab arm
compared with 6.7 months (95% CI: 4.9-8.3) in the control arm. However, there was non-
proportionality between the two survival curves and significant confounding of subsequent
treatments received by the control arm.

The benefit in OS was observed past the median, as a proportion of patients bridge to
potentially curative therapy, therefore OS as calculated by restricted mean survival time
(RMST) analysis is a more appropriate metric of inotuzumab benefit than median OS and HR.

The RMST OS was 13.9 months (SE: 1.1) for inotuzumab compared with 9.9 months (SE:
0.9), for standard of care, a gain of 3.9 months (95% CI: 1.2—6.7) in life expectancy
(p=0.0023).

Inotuzumab significantly improved PFS; 5.0 months (95% CI: 3.7-5.6) versus 1.8 months
(95% CI: 1.5-2.2), respectively (HR, stratified = 0.45 [97.5% CI: 0.34, 0.61]; p<0.0001).

The INO-VATE 1022 trial demonstrated that inotuzumab was associated with improved
quality of life and a more favourable adverse events profile than standard of care

Inotuzumab was shown to significantly improve patients HRQL, as assessed by the EORTC
QLQ-C30.

Inotuzumab patients had better appetite, were more ambulatory, and experienced
significantly less impact on family and social life (estimated mean treatment difference >5
points, p<0.05), compared with standard of care.

The HRQL burden in R/R ALL with current SoC is evidenced by the poor HRQL in the control
arm the INO-VATE 1022 trial.

Inotuzumab demonstrated a more favourable toxicity profile, with fewer SAEs and fewer pre-
specified AEs of interest than reported in the control arm.

Company evidence submission for inotuzumab ozogamicin for treating R/R ALL 62 of 283




4.1 ldentification and selection of relevant studies

4.1.1. Search strategy

A systematic literature review (SLR) was designed to identify all relevant
comparative studies of specified interventions used in the treatment of R/R B-cell

ALL. This SLR was conducted in accordance with NICE guidelines.

The following databases were searched as standard evidence sources for clinical,

safety and HRQL data used in international health technology assessments (HTAS):
e MEDLINE and Embase (using Embase.com)
e MEDLINE-In Process (using Pubmed.com)
e The Cochrane library, including the following:

The Cochrane Database of Systematic Reviews

Database of Abstracts of Reviews of Effectiveness
— Cochrane Central Register of Controlled Trials

Health Technology Assessment Database

Electronic searches in the literature databases were not limited by date. All relevant
studies published in English were included in this review. Studies published in non-
English languages were included and flagged. These studies were to be explored if

sufficient data from English language studies were not available.

Full details of the search strategy used for clinical effectiveness searches are

provided in Appendix 2.

Bibliographies of key SLRs and meta-analyses were also screened to ensure that

our initial searches had captured all of the relevant clinical studies.

Hand searches of conference proceedings were performed to identify recently
completed or ongoing studies of interest. These searches were restricted to the last

3 years (2014-2016) and covered the following conferences:
e American Society for Haematology (ASH)

e American Society of Clinical Oncology (ASCO)
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e British Society for Haematology (BSH)
e European Haematology Association (EHA)

Additional searches to identify any relevant data were made on the HTA websites

listed below:

e European Medicines agency (EMA) (http://www.ema.europa.eu/ema/)

US Food and Drugs Administration (FDA) (http://www.fda.gov/)

e NICE (http://www.nice.org.uk/)

e Canadian Agency for Drugs and Technologies in Health (CADTH)
(http://cadth.ca/en/products)

e SMC (http://lwww.scottishmedicines.org.uk/Home)

e All Wales Medicines Strategy Group (AWMSG)

(http://lwww.wales.nhs.uk/sites3/home.cfim?orgid=371)

4.1.2. Study selection

Titles and abstracts (where available) were reviewed by two independent reviewers
and assessed for inclusion according to the list of pre-specified inclusion/exclusion
criteria, presented in Table 8. Articles that were identified as potentially relevant
during the first phase of the screening were then retrieved and reviewed in full by two
independent reviewers against the same pre-specified inclusion/exclusion criteria.
Any discrepancies were resolved through discussion and/or involvement of a third

reviewer.

Table 8: Eligibility criteria applied to systematic search results

Criteria Inclusion criteria Exclusion criteria
Population Patients aged at least 15 years® Paediatric patients
Patients diagnosed with Relapsed OR Patients with newly diagnosed ALL
Refractory ALL Adolescents with R/R ALL receiving
Paediatric treatment regimen
Line of No restriction
therapy Patients receiving treatments for R/R ALL

will be included
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Criteria

Inclusion criteria

Exclusion criteria

Study design

RCTs of any design

Non-RCTs including comparative
observational studies

SLRs and meta-analyses of RCTs"

Preclinical studies
Comments, letters, editorials
Case reports, case series
Single arm studies

Interventions

Inotuzumab
Blinatumomab
Dasatinib

Imatinib

Ponatinib

Clofarabine

FLAG

FLAG-IDA

HIDAC (high dose cytarabine)
Ara-C plus mitoxantrone
Methotrexate
Asparaginase
Daunorubicin
Cyclophosphamide
Vincristine
Mercaptopurine
Pegaspargase
Doxorubicin
Hyper-CVAD

Comparators

Placebo

Best supportive care (as reported in
articles/studies)

Any treatment from the list above

Any pharmacological treatment not
mentioned in the list of included
interventions

Any non-pharmacological treatment

Outcome

The studies must report relevant data (or

sufficient information to allow the
calculation of relevant data). The
tentative list of outcome includes:

Overall survival
Progression-free survival
Time to progression
Time to response
Overall response
Complete response
Partial response
Stable disease
Progressive disease
HRQL

Tolerability

Adverse events
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Criteria Inclusion criteria Exclusion criteria

Language Studies published in English will be Studies will not be excluded on the
included basis of publication language

Studies not published in English will be
included and flagged

Key: ALL, acute lymphoblastic leukaemia; HRQL, health-related quality of life; SMC, Scottish
Medicines Consortium; RCTs, randomised controlled trials; RR ALL, relapsed or refractory acute
lymphoblastic leukaemia; SLR, systematic literature review.

Note: ? Patients who were =15 years were included for completion as in R/R ALL they may be treated
with the treatment regimen recommended for adults; ® SLRs and meta-analyses of RCTs will be
included and flagged. Bibliographies of these systematic reviews will be screened to check if literature
searches have missed any potentially relevant studies.

The criteria used in the SLR were broader than those required for this submission,
and therefore the results of the SLR were further screened to identify studies that

were specifically of interest to the NICE scope.

Data were extracted from the included full text article by one reviewer, and all
extracted data verified against the original source paper by a second reviewer. Any
guery raised during the quality check was resolved through discussion and/or

involvement of a third reviewer.

A descriptive quality assessment of the included randomised controlled trials (RCTSs)
was performed by two independent reviewers using comprehensive assessment
criteria based on the recommendations in the NICE manufacturer’'s submission
template and the quality assessment of the included non-RCTs was performed using

a checklist by Downs and Black.'®

4.1.3. Search results

Initial electronic database searches and website searches were conducted on 27
September 2016. A Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) flow diagram showing the number of studies included and

excluded at each stage of the initial review is presented in Figure 7.

A total of 8,554 citations were captured from the electronic database searches, and 8
additional publications were identified through manual searches. After removal of
408 duplicates, there were 8,154 citations remaining. The titles and abstracts of

these citations were screened for eligibility and 7,380 references were excluded. The
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full-text publications of 774 references were ordered and further screened to assess

their eligibility for inclusion.

After exclusion of publications that did not meet the selection criteria, 19 publications
reporting the results of 5 RCTs, and 18 publications reporting the results of 14 non-
RCTs were included in the SLR (Figure 7).

As the objectives of the SLR were broader than the requirements for this submission
these results were further screened to identify references of studies that were
relevant to the decision problem. Only two studies that presented evidence that was
directly relevant to the decision problem for this submission were identified by the
SLR; one RCT (INO-VATE 1022) and one non-RCT (the MDACC study). One
additional non-randomised study for inotuzumab (NCT01363297) was identified, but
would not have been included in the SLR as study results had only been published in
abstracts that were outside the search dates of the SLR. As this provides additional
evidence for inotuzumab the CSR for this study has been included in the submission,
as additional support for the INO-VATE 1022 trial.

Company evidence submission for inotuzumab ozogamicin for treating R/R ALL 67 of 283



Figure 7: PRISMA flow diagram of the SLR search process

Records identified through Additional records identified
database searching through other sources
(n=8554) (n=8)

Records after duplicates removed

(n=8154)

Records screened
(n=8154)

Full-text articles
assessed for eligibility
(n=774)

Studies included in SLR
(n=37)
5RCTs (19 articles)
Additional 14 non-RCTs (18 articles)

sources for

submission
(n=2)

1 CSR for INO-
WVATE 1022

1 CSR for study

NCT01363297 Studies included in

submission

(n= 3 studies in 2 CSRs and 12

articles)
1 RCT (1 CSR; 9 articles)

2 non-RCTs (1 CSR; 3 articles)

Key: RCT, randomised controlled trial
Source: Adapted from Moher et al. (2009)109

Records excluded
(n=73E0)

Full-text articles excluded
(n=737)

Copy/duplicate (n=1)
Age=<15 (n=67)
Disease (n=24)
Disease stage (n=282)
Review/editorial (n=27)
Intervention (n=25)
Study design, including single
arm (n=307)
MNon-English (n=2)
Mot retrieved (n=2)

Excluded from submission
{n=25)
RCT, not relevant treatment
comparison (n=10)
Non-RCT. no inotuzumab (n=15)

Table 9 presents a list of the studies included in the submission, the primary and

secondary references for each study and where the evidence is presented within the

submission.
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Table 9: Studies included in the submission

Study Primary Secondary Reference(s) Evidence
Reference(s) presented in the
submission
INO-VATE INO-VATE 1022 Jabbour, 2016"'%; Kantarjian, Section 4.2
1022 CSR?; Kantarjian, 2016''*; DeAngelo, 2016'"; through Section
20162 DeAngelo, 2015'%; Kantarjian, | 4.8 (efficacy
2016''%; DeAngelo, 2016'*; results in Section
Jabbour, 2016''°; Kantarjian, 4.7) and Section
2016"’ 4.12 (safety)
NCT01363297 | NCT01363297 Not applicable Section 4.11
CSRllG
MDACC study | Kantarjian, 2013% | Jabbour, 2015™"; Jabbour, Section 4.11

2016*

4.2 List of relevant randomised controlled trials

The INO-VATE 1022 trial is the pivotal, regulatory Phase 11l RCT that provides data
for inotuzumab in adult patients with R/R B-cell ALL (Table 10). This trial compares

inotuzumab to standard of care (SoC), which was defined as investigators’ choice of

one of three regimens: FLAG; cytarabine plus mitoxantrone (CM); or high dose

cytarabine (HIDAC). The majority of patients within the control arm of the trial

received FLAG treatment (63%), which clinical experts have advised is reflective of

UK clinical practice, thereby rendering the results of INO-VATE 1022 comparison

sufficiently generalisable to the UK.*®
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Table 10: List of relevant RCTs

Trial Population | Intervention Comparator Primary
name study
(NCT reference
number)
INO-VATE | Patients with | Inotuzumab SoC (N =162) CSR?
1022 relapsed or | ozogamicin (N = Investigator’s choice of
refractory, 164) one of the following 3
CDh22 [Patients who regimens:
positive ALL | achieved complete e FLAG (N=102)
remission could «  Cviarabine plus
undergo HSCT at m)i/ttoxantronz
the investigator’'s N=38
discretion.] (N=38)
e High dose

cytarabine (N=22)
[Patients who achieved
complete remission could
undergo HSCT at the
investigator’s discretion.]

Key: ALL, acute lymphoblastic leukaemia; CSR, clinical study report; FLAG, fludarabine, cytarabine,
and granulocyte colony-stimulating factor; HSCT, haematopoietic stem cell transplantation; SoC,
standard of care.

4.3 Summary of methodology of the relevant randomised controlled

trials

A summary of the methodology used in the INO-VATE 1022 trial is presented in
Table 11.

INO-VATE 1022 was a global, multicentre (including eight sites in the UK), Phase IlI,
randomised, open-label, 2-arm study that enrolled adult patients (aged =18) with R/R
CD22-positive ALL due to receive either first or second salvage therapy (i.e., first or
second treatment following relapse or failure to respond to induction therapy
[refractory disease]), and for whom either arm of randomised study therapy offered a

reasonable treatment option.

To be representative of the typical patient population seen in clinical practice, the
number of patients recruited that were due to receive treatment as a second salvage
therapy was limited to 33% of the entire patient population, and the number of Ph+
patients was limited to approximately 20% of the overall patient population. However,

as the prevalence of Ph+ ALL is typically lower than the prevalence of Ph- ALL®" %8
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enrolment of Ph+ ALL patients did not reach the 20% cap, meaning no patients were
excluded on the basis of Ph-positivity. Ph+ patients were also required to have failed
treatment with at least one second- or third-generation tyrosine kinase inhibitor and

standard multi-agent induction therapy, which is in line with how these patients would

be treated in standard clinical practice in the NHS in England and Wales.

Patients were randomised in a 1:1 ratio (stratified by duration of first remission [<12
months vs 212 months], salvage-treatment phase [first vs second] and age [<55 vs
>55]) to receive either inotuzumab 1.8mg/m? per cycle (in a fractionated schedule of
0.8mg/m? on Day 1 of each cycle and 0.5mg/m? on Days 8 and 15) or an
investigators’ choice of one of the three regimens as discussed in Section 4.2 and
presented in Table 11. The administration of inotuzumab is line with the expected
license. Patients were allowed to receive concomitant medication for current medical
conditions, as well as G-CSF for supportive care, in line with local guidelines and
medical practice, and were strongly encouraged to receive CNS
prophylaxis/treatment (e.g. intrathecal methotrexate), as these would be considered
standard practice for ALL patients.
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Table 11: Summary of INO-VATE 1022 methodology

Study INO-VATE 1022

Location The study was initiated at 193 centres in Argentina, Australia, Belgium, Brazil, Canada, China, Croatia, Czech Republic, Finland, France,
Germany, Hungary, Italy, Japan, Republic of Korea, Netherlands, Poland, Serbia, Singapore, Slovakia, Spain, Sweden, Taiwan, UK (8
sites), and the US. Of these, 129 centres screened or treated at least 1 patient.

Trial design Phase I, randomised, multicentre, global, open-label, two-group trial.

Randomisation was stratified by duration of first remission (<12 months vs 212 months), salvage-treatment phase (first vs second) and
age (<55 vs =55).

Eligibility criteria | Inclusion criteria were:

for participants e Relapsed or refractory CD22-positive ALL (25% marrow blasts, assessed by morphology; i.e. M2 or M3 marrow) due to receive
either Salvage 1 or Salvage 2 therapy and for which either arm of randomised study therapy offered a reasonable treatment
option

e Patients with Ph+ ALL must have failed treatment with at least 1 second- or third-generation TKI and standard multi-agent
induction chemotherapy

e Patients in Salvage 1 with late relapse deemed poor candidates for reinduction with initial therapy

e Patients with lymphoblastic lymphoma and bone marrow involvement 25% lymphoblasts by morphologic assessment

e Aged 18 years or older

e Eastern Cooperative Oncology Group (ECOG) performance status 0—2

e Adequate liver function, including total serum bilirubin <1.5 x upper limit of normal (ULN) unless the patient had documented
Gilbert syndrome, and AST and ALT <2.5 x ULN. If organ function abnormalities were considered due to tumour, total serum
bilirubin had to be <2 x ULN and AST/ALT <2.5 x ULN

e Serum creatinine <1.5 x ULN or any serum creatinine level associated with a measured or calculated creatinine clearance of
240 ml/minute

¢ Male and female patients of childbearing potential and at risk for pregnancy had to agree to use a highly effective method of
contraception throughout the study and for a minimum of 90 days after the last dose of assigned treatment. A patient was of
childbearing potential if, in the opinion of the Investigator, he/she was biologically capable of having children and was sexually
active. Female patients who were not of childbearing potential (i.e. met at least 1 of the following criteria):

0 Had undergone hysterectomy or bilateral oophorectomy; or
o0 Had medically confirmed ovarian failure; or

0 Were medically confirmed to be post-menopausal (cessation of regular menses for at least 12 consecutive months with no
alternative pathological or physiological cause)
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Study

INO-VATE 1022

¢ Evidence of a personally signed and dated Informed Consent Document (ICD) indicating that the patient had been informed of all
pertinent aspects of the study; patients with mental capacity that required the presence of a legally authorised representative were
excluded from the study

Patients who were willing and able to comply with scheduled visits, treatment plan, laboratory tests, and other study procedures

Exclusion criteria were:

Isolated extramedullary relapse (i.e. testicular or CNS)
Burkitt's or mixed phenotype acute leukaemia based on the World Health Organization (WHQO) 2008 criteria

Active CNS leukaemia, as defined by unequivocal morphologic evidence of lymphoblasts in the cerebrospinal fluid, use of CNS-
directed local treatment for active disease within the prior 28 days, symptomatic CNS leukaemia (i.e. cranial nerve palsies or
other significant neurologic dysfunction) within 28 days. Prophylactic intrathecal medication was not a reason for exclusion

Prior chemotherapy within 2 weeks before randomisation with the following exceptions:
o0 To reduce the circulating lymphoblast count or palliation: i.e. steroids, hydroxyurea or vincristine
o For ALL maintenance: mercaptopurine, methotrexate, vincristine, thioguanine, and/or TKls
Patients must have recovered from acute non-haematologic toxicity (to <Grade 1) of all previous therapy prior to enrolment

Prior monoclonal antibodies within 6 weeks of randomisation, with the exception of rituximab that must have been discontinued
at least 2 weeks prior to randomisation

Prior allogeneic HSCT or other anti-CD22 immunotherapy <4 months before randomisation. Patients must have completed
immunosuppression therapy for treatment of graft versus host disease (GvHD) prior to enrolment. At randomisation, patients
must not have 2Grade 2 acute GvHD, or extensive chronic GvHD

Peripheral absolute lymphoblast count 210,000/uL (treatment with hydroxyurea and/or steroids/vincristine was permitted within 2
weeks of randomisation to reduce the white blood cell [WBC] count)

Known systemic vasculitides (e.g. Wegener’s granulomatosis, polyarteritis nodosa, systemic lupus erythematosus), primary or
secondary immunodeficiency (such as human immunodeficiency virus [HIV] infection or severe inflammatory disease)

Current or chronic hepatitis B or C infection as evidenced by hepatitis B surface antigen and anti-hepatitis C antibody positivity,
respectively, or known seropositivity for HIV. HIV testing was performed in accordance with local regulations or local practice

Major surgery within <4 weeks before randomisation
Unstable or severe uncontrolled medical condition (e.g. unstable cardiac function or unstable pulmonary condition)

Concurrent active malignancy other than non-melanoma skin cancer, carcinoma in situ of the cervix, or localised prostate cancer
that had definitely been treated with radiation or surgery. Patients with previous malignancies were eligible provided that they
had been disease-free for 22 years

Cardiac function, as measured by left ventricular ejection fraction (LVEF) that was less than 45%, or the presence of New York
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Study

INO-VATE 1022

Heart Association (NYHA) Stage Il or IV congestive heart failure
e Patients with active heart disease (NYHA class 23 as assessed by history and physical examination)
e QTcF >470 msec (based on the average of 3 consecutive ECGS)
e Myocardial infarction <6 months before randomisation

e History of clinically significant ventricular arrhythmia, or unexplained syncope not believed to be vasovagal in nature, or chronic
bradycardic states such as sinoatrial block or higher degrees of atrioventricular (AV) block unless a permanent pacemaker had
been implanted

e Uncontrolled electrolyte disorders that could have compounded the effects of a QT interval (corrected for heart rate [QTc])
prolonging drug (e.g. hypokalaemia, hypocalcaemia, hypomagnesemia)

e History of chronic liver disease (e.g. cirrhosis) or suspected alcohol abuse
e History of hepatic VOD
e Administration of live vaccine <6 weeks before randomisation

e Evidence of uncontrolled current serious active infection (including sepsis, bacteraemia, fungaemia) or patients with a recent
history (within 4 months) of deep tissue infections such as fasciitis or osteomyelitis

e Patients who had a severe allergic reaction or anaphylactic reaction to any humanised monoclonal antibodies

e Pregnant females; breastfeeding females; males and females of childbearing potential not using highly effective contraception or
not agreeing to continue highly effective contraception for a minimum of 90 days after the last dose of study drug (inotuzumab
0zogamicin)

e Patients who were investigational site staff members or relatives of those site staff members or patients who were Pfizer
employees directly involved in the conduct of the study
o Participation in other studies involving investigational drug(s) (Phase I-1V) within 2 weeks from randomisation to EOT visit

e Other severe acute or chronic medical or psychiatric condition or laboratory abnormality that may have increased the risk
associated with study participation or study drug administration or may have interfered with the interpretation of study results
and, in the judgment of the Investigator, would have made the patient inappropriate for entry into this study

Settings and
location where
the data were
collected

Project management, data management, clinical monitoring, site monitoring, data programming, and medical writing were performed by
ICON plc. Biostatistical analyses were performed by ICON.

This study used an external Data Monitoring Committee (eDMC), an external Hepatic Events Adjudication Board (HEAB) and an
Endpoint Adjudication Committee (EAC).

Trial drugs

InO: Patients received inotuzumab at a starting dose of 1.8mg/m? per cycle (0.8mg/m” on Day 1 of each cycle and 0.5mg/m? on Days 8
and 15). Cycle 1 lasted for 21 days, up to 28 days if necessary for toxicity recovery, and each subsequent cycle lasted for 28 days.
Patients received treatment for up to 6 cycles. Once a patient achieved complete remission or complete remission with incomplete

Company evidence submission for inotuzumab ozogamicin for treating R/R ALL 74 of 283




Study

INO-VATE 1022

haematologic recovery, the Day 1 dose was reduced to 0.5mg/m? for the duration of the trial.
Standard-therapy: Investigator's choice of one of the following 3 regimens:

FLAG (fludarabine, cytarabine, and granulocyte colony-stimulating factor) therapy for up to four 28-day cycles (with cytarabine at
a dose of 2.Og/m2 per day on Days 1-6, fludarabine at a dose of 30mg/m2 per day on Days 2—6, and granulocyte colony-
stimulating factor at a dose of 5ug/kg per day or at the institutional standard dose)

Cytarabine plus mitoxantrone (CM) for up to four 15—20-day cycles (with cytarabine at a dose of 200mg/m? per day on Days 1-7
and mitoxantrone at a dose of 12mg/m2 per day on Days 1-3; for mitoxantrone, dose reduction to 8mg was allowed based on
age, coexisting conditions, and previous anthracycline use)

High dose cytarabine (HIDAC) for up to one 12-dose cycle (at a dose of 3g/m® every 12 hours, or a dose of 1.5g/m? for patients
=55 years of age)

Patients who achieved CR could undergo HSCT at the investigator’s discretion. (However, some patients progressed to HSCT with CRi,
and a small number of patients [8 vs 12 for inotuzumab vs SoC, respectively] received HSCT without either CR or CRIi).

Permitted and
disallowed
concomitant
medication

Permitted concomitant medication:

Any medication for a concurrent medical condition was permitted and was supplied by the study site. The use of hydroxyurea
was permitted for temporary control of WBC elevations in patients with aggressive disease both prior to and during the first 5
days of study treatment. Reduction of peripheral blast counts to at least 10,000/uL was required for randomisation. If required,
hydroxyurea was given at a dose of 1-5g daily for up to 5 days in Cycle 1.

Concurrent therapy for CNS prophylaxis/treatment (e.g. intrathecal methotrexate) was strongly encouraged.

Growth factors such as G-CSF, including pedfilgrastim, and granulocyte-macrophage-colony stimulating factor were allowed as
supportive care with each cycle if clinically indicated after the last dose of study drug or chemotherapy in accordance with local
guidelines and medical practice.

Corticosteroids were allowed for cytoreduction, CNS prophylaxis/treatment, as premedications for up to 1 day, to treat
hypersensitivity reactions for up to 1 day, and as an antiemetic for up to 8 days/cycle as supportive care. Intranasal, inhaled, or
topical corticosteroids (i.e. local administration rather than systemic delivery) were allowed, as were low doses of corticosteroids
(£10mg of prednisone or equivalent/day) throughout study participation. Higher doses of steroids were discouraged if alternative
therapy was available. It was crucial to enter dosing details for systemic corticosteroids administered in the case report form due
to their possible influence on the primary endpoint.

Prohibited concomitant medication:

Craniospinal radiation therapy (CSXRT) was prohibited during study treatment. If CSXRT was clinically indicated, the patient
was withdrawn from study therapy (i.e. EOT).

Anticancer therapy other than as defined/allowed in the protocol and other investigational agents were prohibited throughout the
treatment period of the study.

Medications known to predispose patients to Torsades de pointes were prohibited throughout the treatment period of the study.
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If a medication known to predispose to Torsades de pointes was considered medically necessary to treat a life-threatening
condition, the Sponsor was to be notified immediately, and additional ECGs may have been required prior to redosing with study
drug.

Discouraged concomitant medication:

e Patients were strongly encouraged to avoid agents known to be strong cytochrome P450 (CYP) -inducing or -inhibiting agents
for the duration of the treatment period of the study. However, these medications were permitted if clinically indicated and
necessary. In addition, patients were strongly encouraged to avoid herbal supplements including, but not limited to, St. John’s
wort throughout the treatment period of the study.

Note: Data not available at the time of the original protocol have indicated that multiple metabolic pathways are involved in the
metabolism of unconjugated calicheamicin; and the use of CYP inducing or inhibiting agents is not considered to have a clinically
meaningful impact on the pharmacokinetics of inotuzumab.

Primary outcome

The two primary outcomes were:

e Complete remission (CR), including complete remission with incomplete haematologic recovery (CRi) was assessed by the EAC
at screening, Days 16—28 of Cycles 1, 2 and 3 and then every 1-2 cycles (or as clinically indicated) and at the final visit. Note
that the cycle length could be extended from 21 to 28 days to allow for toxicity recovery, if necessary.

0 CR was defined as a disappearance of leukaemia as indicated by <5% marrow blasts and the absence of peripheral blood
leukaemic blasts, with recovery of haematopoiesis defined by an absolut neutrophil count (ANC) 21000/uL, platelets
2100,000/uL, and resolution of any extramedullary disease

0 CRiwas defined as CR except with ANC <1000/uL and/or platelets <100,000/uL

e Overall survival (OS), defined as the time from randomisation to the date of death due to any cause (patients for whom the date
of death could not be verified were censored at the date of last contact).

For the long-term follow-up, patients who discontinued treatment but had not relapsed were followed-up every 12 weeks in Year 1 and
24 weeks in Year 2 (and beyond) for disease assessment. After disease progression, patients were followed up every 12 weeks for
survival. The trial is planned to end upon last patient enrolled having been followed for 2 years from randomisation.

RMST analysis
of OS

Since the OS data in the study appeared to depart from the proportional hazards assumption, as reflected in the widened separation of
the survival curves around 15 months from randomisation (See Section 4.7), an exploratory post-hoc analysis based on the RMST
method was conducted.

The RMST method is an alternative approach to estimate the treatment effect, especially when the assumption of proportional hazards is
not satisfied.”® This method measures the average survival from time 0 to a specified time point (known as the ‘truncation time’). As
reported by Trinquart et al."™® in general, RMST-based measures yield more conservative estimates than hazard ratios (HRs), with HRs
providing, on average, larger treatment effect estimates than the ratio of RMST; and RMST-based measures should be routinely
reported in randomised studies with time-to-event outcomes.

The RMST method is discussed in more detail in Section 4.4.
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Major secondary
outcomes

Secondary endpoints included:

e Progression-free survival (PFS), defined as the time from date of randomisation to the earliest date of the following events:
death, progressive disease (objective progression, relapse from CR/CRIi or treatment discontinuation due to global deterioration
of health status), or starting a new induction therapy or post-therapy HSCT without achieving CR/CRi

¢ Minimal residual disease (MRD), defined as the percentage of patients, among those who achieved complete remission (as
assessed by the EAC), who had results below the threshold for MRD; specified as 0.01% bone marrow blasts, was assessed by
a central laboratory

e Duration of remission (CR and CRi), as assessed by the investigator

e The rate of subsequent HSCT (patients who achieved response and found a suitable donor could receive HSCT at the
investigator’s discretion)

For the long-term follow-up, patients who discontinued treatment but had not relapsed were followed-up for these outcomes every 12
weeks in Year 1 and 24 weeks in Year 2 for disease assessment. After disease progression, patients were followed up every 12 weeks
for survival.

e Patient-reported outcomes (assessed at day one of each cycle and at the end of treatment):
o EORTC QLQ-C30
0 EQ-5D

Other outcomes

e Safety

e The relationship between efficacy and the percentage of CD22 positive leukaemic blasts
e Pharmacokinetics and pharmacodynamics

e Pharmacogenomics

e Cytogenetics

e Immunogenicity

Pre-planned
subgroups

Pre-planned subgroups for analysis of CR/CRi included stratification factors:
e Duration of first remission (<12 months or 212 months)
e Salvage status (first or second)
e Age at randomisation (<55 years or =55 years)
Pre-planned subgroups for analysis of OS included:
e Stratification factors (the same as for CR/CRi subgroup analysis)
e By salvage status per CRF
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e By age per CRF (<55 years, 255 and <65 years or =65 years)

e By cytogenetics per local laboratory: diploid (normal), Ph+, t(4;11), and complex

e By HSCT prior to enrolment: yes or no

e By baseline marrow blast (%): <50% or 250%

e By baseline peripheral blasts per local laboratory: 0/uL, >0—1000/uL or >1000/uL

e By percentage of leukaemic blasts that were CD22-positive at baseline per central laboratory
e By type of remission per EAC: CR or CRi in the ITT218 Population

e By type of remission per Investigator's assessment: CR or CRi

e By MRD status (central review): positive or negative

e By post randomisation HSCT: yes or no

e Byregion
e By gender
e Byrace

e By body mass index (BMI) (<30, 230)
Pre-planned subgroups for analysis of PFS included:
e Stratification factors
e Duration of first remission
e Salvage status per CRF
e Age per CRF (<55 years, =55 and <65 years or 265 years)
e Cytogenetics per local laboratory: diploid (normal), Ph+, t(4;11), and complex

Key: ALL, acute lymphoblastic leukaemia; ALT, alanine transaminase; AST, aspartate transaminase; CNS, central nervous system; CR, complete remission; CRF, case report
form; CRIi, complete remission with incomplete haematologic recovery; EAC, endpoint adjudication committee; EORTC QLQ-C30, European Organization for Research and
Treatment of Cancer Quality of Life Questionnaire; EOT, end of treatment; EQ-5D, EuroQoL 5 Dimension questionnaire; G-CSF, granulocyte colony-stimulating factor; HSCT,
haematopoietic stem cell transplantation; ICD, Informed Consent Document; InO, inotuzumab ozogamicin; ITT, intent-to-treat; MRD, minimal residual disease; OS, overall
survival; PFS, progression-free survival; Ph+, Philadelphia chromosome positive; RMST, restricted mean survival time.

Source: INO-VATE 1022 CSR®
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4.4 Statistical analysis and definition of study groups in the

relevant randomised controlled trials

Table 12 presents a summary of the hypothesis testing and associated statistical
analyses used in the INO-VATE 1022 trial.

As pre-specified in the protocol, the final analysis for CR/CRi was to be performed
after the first 218 patients had been followed for at least 3 months after
randomisation. The 218™ patient was randomised to the study on 26 June 2014. A
clinical study report (CSR) (as of cut-off date 2 October 2014) presented efficacy
findings, including haematological remission (CR/CRi), DoR, MRD, and HSCT, from
the initial 218 patients randomised (ITT218) and patient-reported outcomes (PROSs)
from all randomised patients by the cut-off date (n=279) and safety findings among

all randomised and treated patients (n=259).

The last patient was randomised on 4 January 2015, with 326 patients in total then
randomised to the study. As pre-specified in the protocol, the final analysis for OS
was to be performed after at least 248 events had occurred. On 8 March 2016, the
pre-specified number of events required for final analysis of OS was reached, based
on the intent-to-treat (ITT) population. Therefore, this date was selected as the
database cut-off date for the final OS analysis, with 252 OS events observed.

Progression-free survival (PFS) was analysed at the same time.

Evidence in this submission is presented from this most recent data-cut (8 March
2016), which includes final OS and PFS results, along with updated CR/CRi (per
investigator assessment) and DoR for both the original ITT218 population and the
overall ITT population. Also presented from this latest data cut are MRD, HSCT, and
PROs for the overall ITT population and safety data for all treated patients (the
safety population). OS was also analysed using post-hoc restricted mean survival
time (RMST) methods, as the OS data in the study appeared to deviate from the
proportional hazards assumption routinely used for hazard ratio (HR) estimates
around 15 months, and the separation in the survival Kaplan—Meier plots appears
after the median had been reached (See Section 4.7). Hence, as the hazard ratio for
OS and the median point estimates may not be meaningful, an alternative outcome

was investigated to best reflect the data. This is discussed in more detail below.
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Analyses suitable for categorical data (e.g. chi-square test or Cochran-Mantel-
Haenszel [CMH] chi-square test, as appropriate) were used to compare the
proportion of patients achieving selected endpoints (e.g. CR/CRI). In cases of rare
events, Fisher’s exact test was used for treatment comparisons. Treatment groups
were compared at the 1-sided 0.0125 significance level, and 95% confidence
intervals were presented, except for OS where the HR and corresponding 97.5% 2-
sided CI using stratified Cox proportional hazard regression (using the same
stratification factors as for randomisation) are presented, alongside p-values.

There were more patients in the control arm than the inotuzumab arm who dropped
out prior to receiving treatment (19 vs 0, respectively). To take this into account,
sensitivity analyses were performed, assuming that those patients who refused
treatment were responders, which is considered to be a very conservative

assumption (in favour of the control arm).

In the OS analyses, patients were not censored based on receiving subsequent
therapies. For the analyses of PFS, starting a new induction therapy or moving to
post-induction HSCT without achieving CR/CRi were classed as progression events.

For the duration of remission (DoR) analyses, patients were not specifically censored
for HSCT. However, when they progressed to receive HSCT no further bone marrow
samples were collected from them, effectively removing them from the analyses.
Therefore, there would have been patients receiving HSCT and still in remission who
would not have been included in the analysis, shortening the reported DoR. In
addition, only patients who achieved CR/CRi were included in the analyses. |||}
Qi
definition of DoR was extended to include all patients in the ITT (and the ITT218)

populations, with non-responders being given a duration of remission of zero. [}

To address censored patients within the INO-VATE 1022 trial, alternative statistical
analyses were conducted to determine which deaths were due to causes other than
R/R B-cell ALL. Death due to other causes were considered “competing risks”,
resulting in the use of two common approaches for conducting competing risk
analyses. One approach models the cause-specific hazard of each event separately,
by applying the standard Cox regression for the event of interest and censoring all
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other observations including confounding risk events, which can lead to biased

estimation unless it can assume that competing risks are independent. Censoring
patients in the survival analyses of the INO-VATE 1022 trial was done to establish
the impact of competing risks (i.e. treatment with subsequent therapies and HSCT
date/status). These were considered independent risks, meaning that the survival

analyses were not susceptible to statistical bias.
RMST methods for OS analysis

In the presence of proportional hazards, a hazard ratio (HR) calculated over the full
observed period of a study (the global HR) has a clear interpretation as a measure of
relative efficacy. It can appropriately be interpreted as a summary statistic that
represents average treatment effect over the duration of the trial. Because HR on its
own cannot indicate absolute treatment benefit, median survival time is typically
used alongside HR to provide context of absolute risk and treatment benefit.
However, median survival estimates only capture the experience of the first 50% of
the population to die and may not be reflective of the profile of longer term survival if
that profile changes over time.

When there are clear and obvious departures from proportional hazards, the
difference in median survival between arms is likely to be a poor representation of
treatment benefit over the full period, therefore alternative methods that use the

entirety of the data to summarise the relative treatment benefits are appropriate.**
120

The RMST method is an alternative summary measure of observed survival
experience. RMST is the mean survival time from randomization to a clinically
relevant time horizon (t*) equivalent to the area under the Kaplan—Meier curve up to
the specified time.* When calculated over an appropriate follow-up time, ratio of
RMST provides a single measure that captures the treatment effect up to that
specified time point.® RMST difference can be considered as a complementary
method to HR and median survival for summarising treatment effects over the
duration of a clinical study, particularly when the assumption of proportional hazards

does not apply.***

RMST has been used previously, within the manufacturer’'s submission of TA359
(idelalisib for treating chronic lymphocytic leukaemia), to demonstrate that “end of
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life” criteria were met.2 RMST has also been presented and accepted within the
analysis of comparative clinical benefit in a number of recent NICE submissions in
oncology: ramucirumab for previously treated locally advanced or metastatic non-
small cell lung cancer (where it was used by the Evidence Review Group)
(TA403)*??, pembrolizumab for treating PD-L1-positive non-small cell lung cancer
after chemotherapy (TA428, 2017)’, nivolumab in advanced (unresectable or

9 2016

metastatic) melanoma in adults (TA384) and ipilimumab for adults with

previously untreated advanced (unresectable or metastatic) melanoma (TA319).%°
2014

The default time point for these analyses in the statistical package corresponds to
the shorter of the maximum OS time in the two arms of the study, i.e. looking at the
last censored event in each arm and taking the shortest, which was at 24 months.
These results are presented for consistency. However, the developer of the
statistical package recommends that this default timepoint is not used for the
analysis, but that a timepoint directly connected to clinical interests or study
objectives is used instead.*® To this end, a timepoint reflecting the maximum
observation time from the arms, i.e. 37.7 months, was used to more fully capture the

data across the whole trial.
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Table 12:

Summary of statistical analyses in INO-VATE 1022

Study Hypothesis Statistical analysis Sample size, power calculation Data management, patient withdrawals
objective

INO- The primary Final analysis of haematologic The sample size was calculated to Tumour assessments were performed by

VATE objectives of the remission (CR/CRi), DoR, and MRD | allow adequate independent Investigators and by EAC. Independent

1022 study were to was to be performed after the first assessments of between-group reviewers were blinded to treatment

compare
haematological
remission rate
(CR/CRI), as
assessed by the
independent
external EAC, and
OS in patients with
relapsed or
refractory CD22-
positive B-cell ALL
randomised to
receive inotuzumab
or Investigator’s
choice of
chemotherapy.

218 randomised patients had been
followed for at least 3 months after
randomisation.

The primary endpoint of OS was
planned to be analysed at 2 interim
analyses and final analysis. The 2
planned interim analyses were
conducted when approximately 25%
and at least 60% of the required OS
events were reached (for futility [first
interim analyses], and efficacy and
futility [second interim analyses]).
The final analysis for OS was
planned to occur after at least 248
OS events were reported. Interim
OS analysis results remained
confidential to the eDMC until final
OS analysis was conducted.

The primary population for the final
analysis was the ITT218 for CR/CRI
(a subset of the ITT population that
included the first 218 randomised
patients) and ITT for OS.

CR/CRi rates were compared
between the inotuzumab arm and
the control arm using the Chi-square
test or Fisher’'s exact test (if any cell
size was under 5) at 1-sided
a=0.0125 significance level. For

differences in the rate of complete
remission and in OS by splitting the
one-sided alpha level of 0.025
evenly between the two primary end
points. It was calculated that a
sample size of 218 patients would
give the trial at least 88.5% power to
detect a difference in the rate of
complete remission (including
complete remission with incomplete
haematologic recovery) of 24
percentage points between the two
groups (61% in the inotuzumab
group vs 37% in the standard-
therapy group), at a one-sided alpha
level of 0.0125. It was also
calculated that accrual of at least
325 patients and 248 OS events
would give the trial 80% power to
detect an increase in OS of at least
50% (median increase, 6.45 months
in the inotuzumab group and 4.30
months in the standard care group;
hazard ratio, 0.67), at a one-sided
alpha level of 0.0125. All reported P
values are two-sided.

allocation and Investigator's assessment.
An eDMC was responsible for the ongoing
monitoring of the efficacy and safety of
patients in this study. A HEAB, blinded to
study treatment, reviewed safety data with
respect to particular hepatic events (e.g.
potential cases of VOD) and provided
adjudication of the event, which was shared
with the eDMC. An independent EAC
reviewed the primary efficacy assessments
for CR/CRi in the ITT218.

For the time to event endpoints, the primary
missing data handling method was
censoring.

For the OS analysis, only death was
considered as an event. Patients who
withdrew or were lost to follow-up without
death were censored at the last date known
to be alive. Patients were not censored on
receiving subsequent therapy.

For PFS analysis, PFS time was measured
from date of randomisation to date of first
PFS event, defined as death, progressive
disease (objective progression, relapse
from CR/CRIi or treatment discontinuation
due to global deterioration of health status)
or starting new induction therapy or post-
therapy HSCT without achieving CR/CRI.
Patients who did not have an event by time
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Study Hypothesis
objective

Statistical analysis

Sample size, power calculation

Data management, patient withdrawals

each treatment arm, the CR/CRi rate
along with the 95% CI around the
rate was computed.

The OS of patients randomised to
the inotuzumab arm was compared
to that of the control arm using the
stratified log-rank test at a 1-sided
0.0125 significance level. The HR
and corresponding 97.5% 2-sided CI
using stratified Cox proportional
hazard regression (same
stratification factors as for
randomisation) is presented. The
median OS was estimated using the
Kaplan—Meier method and is
reported with 2-sided 95% Cls for
each arm.

OS was also analysed using RMST
methods, as the OS data in the
study appeared to deviate from the
proportional hazards assumption
routinely used for HR estimates
around 15 months, and therefore
may not be meaningful.

of analysis were censored at the date of
last valid tumour assessment.

Valid tumour assessment was defined as a
tumour assessment with overall time point
response of CR/CRI, PR, resistant disease,
death during aplasia, relapse from CR/CRiI
or PD, but not indeterminate or
unevaluable. For a patient who had an
event more than 28 weeks after the last
tumour assessment, the patient was
censored at the last tumour assessment
date for primary analysis. Patients with no
baseline tumour assessment were
censored at the randomisation date.

Key: ALL, acute lymphoblastic leukaemia; CR, complete remission; CRi, complete remission with incomplete haematologic recovery; DoR, duration of remission; EAC,
endpoint adjudication committee; eDMC, external Data Monitoring Committee; HEAB, Hepatic Events Adjudication Board; ITT, intent-to-treat; ITT218, intent-to-treat analysis
on the first 218 randomised patients; MRD, minimal residual disease; OS, overall survival; PD, progressive disease; PFS, progression-free survival; PR, partial remission;
RMST, restricted mean survival time; VOD, veno-occlusive liver disease.

Source: INO-VATE 1022 CSR®
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4.5 Participant flow in the relevant randomised controlled trials

4.5.1. Patient disposition

The ITT population included all 326 patients randomised in the study. A summary of

the population included in the trial is presented in Table 13.

In the ITT population, all patients in the inotuzumab arm received treatment
compared to 88.3% (143 patients) in the control arm. Sensitivity analyses to capture
this difference (See Section 4.4) show results that were consistent with the overall

analysis.

A total of 6.1% in the inotuzumab arm compared to 0.6% in the control arm (10 vs 1

patient, respectively) completed the maximum number of cycles of treatment allowed
by the protocol (up to 6 cycles of inotuzumab and up to 4 cycles of the investigator’s
choice of chemotherapy, or 2 cycles of 12 doses of HIDAC). The median number of

treatment cycles started was three in the inotuzumab group, compared to only one in
the control group.

In the ITT population, 76.2% of patients in the inotuzumab arm and 90.7% of patients
in the control arm permanently discontinued from the study. The most common
reason for discontinuation from the study was patient death (inotuzumab = 74.4%;
control = 79.6%). One (0.6%) patient refused further follow-up in the inotuzumab
arm, compared to 16 (9.9%) patients in the control arm.

As of the database cut-off date of 8 March 2016, 54 out of 307 treated patients were
still in follow-up on study, including 39 patients in the inotuzumab arm, and 15

patients in the control arm.

Table 13: Summary of patient evaluation groups

Number (%) of patients Inotuzumab SoC Total
All patients 164 162 326
Randomised 164 162 326
(as of 8 March 2016)
Treated 164 (100.0) 143 (88.3) 307 (94.2)
e Completed 10 (6.1) 1(0.6) 11 (3.4)
treatment®
e Completed study” 0 0 0
e Discontinued 125 (76.2) 128 (79.0) 253 (77.6)
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Number (%) of patients Inotuzumab SoC Total
study®
e Ongoing at cut-off* 39 (23.8) 15 (9.3) 54 (16.6)
Analysed for safety® 164 143 307
e Adverse events' 163 (99.4) 143 (88.3) 306 (93.9)
e Laboratory data 164 (100.0) 143 (88.3) 307 (94.2)

Key: ITT, intent-to-treat; SoC, standard of care.

Notes: # Patients that received the maximum number of cycles and doses allowed per protocol;

b Completed survival follow-up for 5 years from randomisation or 2 years from randomisation of the
last patient; © Included all discontinuation reasons, including death, lost to follow-up, withdrawal by
patient, other, except completed study; ¢ patients who had not discontinued study or completed the
study; ¢ Analysis for safety included all randomised patients who received at least one dose of a
test article (either inotuzumab or defined Investigator’s choice of chemotherapy);f Included patients
with any adverse event.

Source: INO-VATE 1022 CSR®

4 .5.2. Baseline characteristics

Table 14 presents the baseline characteristics for the both ITT218 remission analysis
population (i.e., the ITT analysis of the first 218 randomised patients, which was the
primary population for the CR/CRIi analysis, as specified in the protocol) and the

overall ITT population.

Given that R/R B-cell ALL is such a rare condition, it is difficult to specify a standard
patient population. In a recent advisory board with UK clinical experts, some
clinicians thought that the population in the INO-VATE 1022 trial was younger than
would be expected in UK clinical practice, whereas others thought that the trial
population was similar to what they would expect.”® For comparison, in an RCT in
this population for another treatment currently being assessed (the TOWER study for
blinatunumab)® the median age of patients is 37, which is even younger than the
population in the INO-VATE trial. As these patients were required to be fit for
intensive therapy (and therefore able to progress to HSCT, if possible) it is
considered that the population of the INO-VATE 1022 trial is consistent with what

would be expected in a UK patient population.
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Table 14: Baseline characteristics of INO-VATE 1022

ITT218 population?®

ITT population

Inotuzumab | SoC Inotuzumab | SoC
(N =109) (N =109) (N =164) (N =162)
Age, mean (SD) NR NR 45.9 (17.1) 46.0 (16.6)
Age, median (range) 47 (18.78) 47 (18-79) | 46.5(18-78) | 47.5(18-79)
Male, n (%) 61 (56) 73 (67) 91 (55.5) 102 (63.0)
Race®, white, n (%) 76 (70) 79 (72) 112 (68.3) 120 (74.1)
ECOG PS, n (%)°
e 0 43 (39) 45 (41) 62 (37.8) 61 (37.7)
o 1 50 (46) 53 (49) 81 (49.4) 80 (49.4)
o 2 15 (14) 10 (9) 21 (12.8) 20 (12.3)
e Missing data 1(1) 1(1) 0 1(0.6)
Salvage-treatment phase,
n (%)
e First 73 (67) 69 (63) 111 (67.7) 104 (64.2)
e Second 35 (32) 39 (36) 51 (31.1) 57 (35.2)
e Missing data 1(1) 1(1) 2 (1.2)° 1 (0.6)
Duration of first remission,
n (%)
e <12 months 62 (57) 71 (65) 98 (59.8) 108 (66.7)
e 212 months 47 (43) 38 (35) 66 (40.2) 54 (33.3)
Previous HSCT, n (%) 17 (16) 22 (20) 28 (17) 26 (18)
Number of previous
induction therapies, n (%)
e 1 75 (69) 69 (63) 112 (68.3) 104 (64.2)
o 2 33 (30) 39 (36) 50 (30.5) 57 (35.2)
e 3 1(1) 1(1) 2(1.2) 1 (0.6)
Response to most recent
previous induction
therapy, n (%)
e Complete 78 (72) 74 (68) 121 (73.8) 111 (68.5)
response
e Partial response 9(8) 7 (6) 11 (6.7) 10 (6.2)
e Treatment- 17 (16) 18 (17) 28 (17.1) 30 (18.5)
resistant disease
e Progressive or 4 (4) 10 (9) 4(2.4) 10 (6.2)
stable disease
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ITT218 population®

ITT population

Inotuzumab | SoC Inotuzumab | SoC
(N = 109) (N = 109) (N = 164) (N = 162)

White cell count, per mm?, 3,500 3,800 4,100 4,000
median (range) (0-47,400) | (100-51,000) | (0-47,400) | (100-68,800)
Peripheral blast count, per 175.4 39.3 107.6 30.0
mm?®, median (range)® (0-42,660) (0-31,500) (0-42,660) | (0-43,331.4)

e Missing data, n (%) 1(1) 1() 1(0.6) 3(1.9
No circulating peripheral 42 (39) 48 (44) 71 (43.3) 74 (45.7)
blasts, n (%)
Bone marrow blasts, n (%)

e <50% 30 (28) 29 (27) 53 (32.3) 48 (29.6)

o 250% 77 (71) 78 (72) 109 (66.5) 113 (69.8)

e Missing data 2(2) 2(2) 2(1.2) 1(0.6)
CD22 expression, n (%)’

o <90% 24 (22) 24 (22) 35 (21.3) 36 (22.2)

e 290% 74 (68) 63 (58) 107 (65.2) 93 (57.4)

¢ Missing data 11 (10) 22 (20) 22 (13.4) 33 (20.4)
Karyotype, n (%)°

e Normal" 27 (25) 23 (21) 46 (28.0) 42 (25.9)

e Ph-positive 14 (13) 18 (17) 22 (13.4) 28 (17.3)

e T(4;11)-positive 33 6 (6) 6 (3.7) 7 (4.3)

e Other 49 (45) 46 (42) 70 (42.7) 67 (38.9)

abnormalities
e Unknown or 16 (15) 16 (15) 20 (12.2) 22 (13.6)
missing data

Key: ECOG PS, Eastern Cooperative Oncology Group Performance Status; HSCT, haematopoietic
stem cell transplantation; NR, not reported; Ph, Philadelphia chromosome; SoC, standard-of-care.
Notes: ® The remission-analysis population includes the first 218 patients who underwent
randomisation in the intent-to-treat population; ® Data on race were provided by the trial centre;

® ECOG PS scores randge from O to 5, with 0 indicating no

increasing symptoms;

symptoms and higher scores indicating
Includes salvage 3 up or missing; © The peripheral-blast count is the

product of the number of peripheral blasts multiplied by 0.01 and the number of white cells
multiplied by 1000; "cb22 expression was assessed at a central laboratory; ¢ Karyotype was
assessed at a local laboratory, although Philadelphia chromosome (Ph) positivity could be
assessed at a central laboratory or local laboratory or through medical history; " The assessment of
normal karyotype was based on a minimum of 20 metaphases.

Source: INO-VATE 1022 CSR®
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4.5.3. Subsequent induction therapies

Table 15 presents a list of the subsequent induction therapies used by patients in
each treatment arm in the INO-VATE 1022 study.

The cohort in the inotuzumab arm used fewer subsequent induction therapies than
the control arm. This may be the result of more inotuzumab patients achieving
remission and going on to subsequent HSCT (thus less need for subsequent
salvage). Of note, there was a marked increase in the use of blinatumomab,
chemotherapy, TKls and steroids in the control arm.

Table 15: Subsequent induction therapies used in the INO-VATE 1022 trial (ITT

population)

Follow-up systemic induction | Inotuzumab (N = 164) SoC (N =162)
therapy, n (%)

Source: INO-VATE 1022 CSR

4.6 Quality assessment of the relevant randomised controlled trials

The INO-VATE 1022 trial was conducted in accordance with good clinical practice
(GCP) guidelines, using a single protocol to promote consistency across sites, and

with measures taken to minimise bias.
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Quality assessment in accordance with the NICE recommended checklist for RCT
assessment of bias is presented in Table 16. The overall risk of bias for the INO-
VATE 1022 trial is deemed low.

For ethical reasons, the INO-VATE 1022 trial was not blinded and patients had the
right to withdraw from the study at their own discretion. The potential issue as a
result of this was that more patients in the control arm were not treated following
randomisation, due to withdrawn consent, possibly due to patients choosing to join a
trial in the hope of receiving a new therapy option that is more effective than the
SoC, and then deciding to withdraw once they received their treatment allocation.
However, sensitivity analyses of the results to account for this by removing these
patients (described in Section 4.4) supported the overall findings of the trial with

respect to inotuzumab’s comparative benefit.

As set out in Section 4.5.2 it is considered that the population of the INO-VATE 1022

trial is consistent with what would be expected in UK practice.*®

Overall, consulted experts agreed the trial was sufficiently reflective of routine clinical
practice in England and Wales. Inotuzumab is expected to be licensed for use in
both Ph- and Ph+ patients, and therefore treatment within the INO-VATE 1022 trial
was irrespective of Ph-positivity. Clinicians agreed that the choice of comparator
reflected the most commonly used treatment for R/R B-cell ALL patients*®, and

treatments were administered and outcomes assessed in line with standard practice.

Table 16: Quality assessment results for INO-VATE

Study question How is the question addressed in the Risk of
study? bias
Was randomisation carried out | Yes Patients were randomised using Low
appropriately? randomly permuted blocks with
stratification for key prognostic
factors.
Was the concealment of Yes Randomisation implemented viaa | Low
treatment allocation adequate? centralised IVRS.
Were the groups similar at the | Yes Patient demographics were well Low
outset of the study in terms of balanced, with no key differences
prognostic factors? between treatment groups.
Were the care providers, No This was an open-label study. Low
participants and outcome However, to minimise bias, the
assessors blind to treatment study was conducted as a blinded
allocation? study in regards to cumulative
efficacy and comparative safety
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Study gquestion How is the question addressed in the Risk of
study? bias
results to all study personnel, as
well as the eDMC, EAC and HEAB
for outcome assessments. Also,
the co-primary endpoint of OS is
not a subjective outcome.
Were there any unexpected Yes More patients in the control arm Low
imbalances in drop-outs were not treated following
between groups? randomisation, due to withdrawn
consent (possibly due to the open-
label nature of the trial). However,
sensitivity analyses of the results to
account for this supported the
overall findings of the trial.
Is there any evidence to No Low
suggest that the authors
measured more outcomes
than they reported?
Did the analysis include an Yes Primary analyses for CR/CRi were | Low
intention-to-treat analysis? If on the ITT218 population, i.e. the
so, was this appropriate and ITT population for the first 218
were appropriate methods randomised patients. But overall
used to account for missing ITT analyses were also performed
data? and results were consistent.
Primary analyses for OS were on
the ITT population. Standard
censoring methods were used to
account for missing data.

Key: EAC, endpoint adjudication committee; eDMC, external Data Monitoring Committee; HEAB,
Hepatic Events Adjudication Board; ITT, intent-to-treat; IVRS, interactive voice response system.

Source: INO-VATE 1022 CSR®

4.7 Clinical effectiveness results of the relevant randomised
controlled trials

Primary endpoints in INO-VATE 1022

CR/CRI (ITT218 population, primary analysis)

CR/CRIi outcomes in the ITT218 population, as assessed by the endpoint
adjudication committee (EAC) (the primary analysis for CR/CRi outcomes) are

presented in Table 17.

The CR/CRI rate (per EAC), was 80.7% (95% CI: 72.1, 87.7) in the inotuzumab arm
compared to 29.4% (95% CI: 21.0-38.8) in the control arm. The rate difference was
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51.4% (97.5% CI: 38.4, 64.3) and was statistically significant (1-sided p<0.0001 [Chi-

square test)).

The CR rate (per EAC) was 35.8% (95% CI: 26.8-45.5) in the inotuzumab arm
compared to 17.4% (95% CI: 10.8, 25.9) in the control arm. The rate difference was
18.3% (97.5% CI: 5.2, 31.5) and was statistically significant (1-sided p=0.002 [Chi-

square test)).

The CRi rate (per EAC) was 45.0% (95% CI: 35.4, 54.8) in the inotuzumab arm
compared to 11.9% (95% CI: 6.5, 19.5) in the control arm. The rate difference was
33.0% (97.5% CI: 20.3, 45.8) and was statistically significant (1-sided p<0.0001 [Chi-

square test)).

Table 17: INO-VATE 1022 remission outcomes (ITT218 population)

Inotuzumab | SoC Rate p-value

(N =109) (N =109) difference
CR/CRI, n (%) 88 (80.7) 32 (29.4) 51.4 <0.0001
95% ClI for rate; 97.5% 72.1,87.7 21.0, 38.8 38.4,64.3
ClI for rate difference
CR, n (%) 39 (35.8) 19 (17.4) 18.3 0.002
95% ClI for rate; 97.5% 26.8, 45.5 10.8, 25.9 5.2.31.5
Cl for rate difference
CRi, n (%) 49 (45.0) 13 (11.9) 33.0 <0.0001
95% ClI for rate; 97.5% 35.4,54.8 6.5, 19.5 20.3,45.8
ClI for rate difference
Key: Cl, confidence interval; CR, complete remission; CRi, complete remission with incomplete
haematologic recovery; SoC, standard of care.
Source: INO-VATE 1022 CSR?

CR/CRI (ITT population)

The CR/CRI findings in the ITT population were consistent with the results from the
ITT218 population (Table 18).

The CR/CRi rate was [} 95% C!: ) in the inotuzumab arm compared
to o6 95% CI: D) in the control arm. The rate difference

was [[l©7.5% C!: ) and was statistically significant (1-sided pli ||l

[Chi-square test]).
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The CR rate was [ll95% C!: ) in the inotuzumab arm compared

to e (95% CI: ) in the control arm. The rate difference was [Jjjeo
97.5% CI: |l and was statistically significant (1-sided p=|Jjjjlij [Chi-square
test]).

The CRi rate was |26 (95% CI: |l in the inotuzumab arm compared
to [Jee (95% CI: ) in the control arm. The rate difference was o

97.5% CI: | and was statistically significant (1-sided pljll[Chi-square
test]).

Table 18: INO-VATE 1022 remission outcomes (ITT population)

Inotuzumab | SoC Rate p-value
(N =164) (N =162) difference

CR, n (%)

95% ClI for rate; 97.5% CI
for rate difference

CRi, n (%)

95% CI for rate; 97.5% ClI
for rate difference

CRICRI, n (%)

95% CI for rate; 97.5% ClI
for rate difference

Key: CI, confidence interval; CR, complete remission; CRi, complete remission with incomplete
haematologic recovery; SoC, standard of care.
Source: INO-VATE 1022 CSR®

Pre-specified overall survival (ITT population)

The OS outcomes in the ITT population are presented in Table 19. The estimated
HR (inotuzumab vs the control arm) was 0.77 (97.5% CI: 0.58, 1.03; 1-sided
p=0.0203) based on the stratified analysis, suggesting a 23% reduction in the risk of
death in favour of inotuzumab. The estimated HR (inotuzumab vs control arm)

was [l ©7.5% ci: | ) -5 on the unstratified
analysis, indicating an overall .% reduction in the risk of death in favour of
inotuzumab. Although this median result did not meet the pre-specified p-

eoy . F
1-sided test (0.025) for OS can be considered. This renders the improvement in OS
associated with inotuzumab over control to be statistically significant.
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The Kaplan—Meier plot (Figure 8) indicated that the difference in survival between

the two arms varied according to the time from randomisation, and therefore,

proportional hazards are not observed for these data. As such, the HR should be

interpreted with caution due to non-proportional hazards, as discussed in Section

4.4.

The median OS was 7.7 months (95% CI: 6.0-9.2) in the inotuzumab arm compared

to 6.7 months (95% CI: 4.9-8.3) in the control arm. Again, as the HR is not constant

(i.e. non-proportional) and a comparison of the medians is not reflective of the whole

survival distribution due to the separation in the tails of the curves, these results

should be interpreted with caution. For example, the survival probability at 6 months

was |GGG i~ the inotuzumab arm compared to || Gz
B i the control arm, at 12 months was [ GG o
the inotuzumab arm compared to ||| |GGG i~ the control arm,
and at 24 months was || | | |GGG i thc inotuzumab arm
compared to || | |G - the control arm. Further, by observing

Figure 8 can be seen that the curves continue to separate past 24 months.

Table 19: INO-VATE 1022 OS outcomes (ITT population)

Inotuzumab SoC p-value
(N = 164) (N=162)
(OK)
Median, months (95% CI) 7.7 (6.0,9.2) 6.7 (4.9, 8.3)
Number of deaths, n (%) 122 (74.4) 130 (80.2)
Number censored, n (%) 42 (25.6) 32 (19.8)
Survival probability, % (95%
Cl)
e 6-months —
e 12-months —
e 24-months —
HR, stratified (97.5% CI) 0.770 (0.578, 1.026) 0.0203
HR, unstratified (97.5% CI) 0.748 (0.563, 0.993) 0.0104
Key: ClI, confidence interval; HR, hazard ratio; OS, overall survival; SoC, standard of care.
Source: INO-VATE 1022 CSR®
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Figure 8: Kaplan—Meier plot of overall survival (ITT population)
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Source: INO-VATE 1022 CSR®

Company evidence submission for inotuzumab ozogamicin for treating R/R ALL 95 of 283



Restricted mean survival time analysis of overall survival in INO-VATE 1022

Since the OS data in the study depart from the proportional hazards assumption, as
evidenced by the widened separation of the survival curves around 15 months from
randomisation (Figure 8), an exploratory post-hoc analysis based on the RMST
method was conducted. Further details on the RMST methods, the rationale for its
use, and examples of previous NICE appraisals where it has been presented, were

presented in Table 11 and Section 4.4.

Table 20 presents the OS analysis based on the RMST in the ITT population, using
the 37.7-month cut-off (as explained in Section 4.4). The restricted mean OS was
13.9 months (SE: 1.1) in the inotuzumab arm and 9.9 months (SE: 0.9) in the control
arm, producing a gain of 3.9 months associated with inotuzumab (95% CI: 1.2-6.7)
in a 37.7-month maximum follow-up with a 1-sided p-value of 0.0023.

Table 20: Summary of RMST for OS (ITT population)

Inotuzumab | SoC 2-sided 1-sided
(N=164) (N=162) p-value | p-value
Truncation time, tau (months)® 37.7 NA NA
Number of deaths, n (%) 122 (74.4) 130 (80.2) NA NA
RMST, months (SE) 13.9(1.1) 9.9 (0.9) NA NA
95% ClI 11.7,16.0 8.3,11.6 NA NA
RMTL, months (SE) 23.8 (1.1) 27.8 (0.9) NA NA
95% ClI 21.7,26.0 26.1,29.4 NA NA
Difference (reference group: SoC)
RMST difference, months 3.9(1.2,6.7) 0.0046 0.0023
(95% CI)
RMST ratio, months (95% ClI) 1.4(1.1,1.8) 0.0042 0.0021
RMTL ratio, months (95% CI) 0.9 (0.8, 1.0) 0.0057 0.0029
Key: CI, confidence interval; ITT, intent-to-treat; NA, not applicable; OS, overall survival; RMST,
restricted mean survival time; RMTL, restricted mean time lost; SoC, standard of care.
Notes: & Truncation time of 37.7 months was chosen as the minimum of the maximum OS time in
the two arms of the study.
Source: INO-VATE 1022 CSR?

Results from a 24-month cut-off in the RMST analysis were generally consistent with
the 37.7-month analysis. Mean OS was 10.8 months (SE: 0.7) in the inotuzumab

arm and 8.9 months (SE: 0.6) in the control arm, resulting in a statistically significant
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gain of 1.8 months (95% CI: 0.1-3.6) in 24-month follow-up (p=0.04). However, the

gain is greater after 37.7 months than 24 months as the curves further separation

with time (observed in Figure 8).
Secondary endpoints in INO-VATE 1022

PFES (ITT population)

A summary of PFS outcomes are presented in Table 21. In the ITT population, the
estimated HR (inotuzumab vs the control arm) was 0.45 (97.5% CI: 0.34, 0.61; 1-
sided p<0.0001) based on the stratified analysis, and 0.46 (97.5% CI: 0.35, 0.62; 1-
sided p<0.0001) based on the unstratified analysis.

The median PFS was 5.0 months (95% CI: 3.7-5.6) in the inotuzumab arm versus

1.8 months (95% CI: 1.5-2.2) in the control arm. Kaplan—Meier curves of PFS are

presented in Figure 9.

Table 21: PFS outcomes in INO-VATE 1022 (ITT population)

Inotuzumab SoC
(N =164) (N =162)

Progression-free survival

Total patients with events, n (%)

128 (78.0) 125 (77.2)

e Death

e Progressive disease

0 Obijective progression

0 Relapse from CR/CRi

0 Treatment discontinuation due to global
deterioration of health status

e Starting new induction therapy or post-
therapy HSCT without achieving CR or CRi

Censored patients, n (%)

hlnls
Lkl

Median PFS, months (95% CI)

5.0 (3.7, 5.6) 1.8 (1.5, 2.2)

Probability of being event-free at 12-months (95%
Cl)

Stratified HR (97.5% CI) [p-value]

0.452 (0.336, 0.609) [<0.0001]

Unstratified HR (97.5% CI) [p-value]

Key: Cl, confidence interval; CR, complete remission; CRi, complete remission with incomplete
haematologic recovery; HR, hazard ratio; HSCT, haematopoietic stem cell transplantation; InO, inotuzumab
ozogamicin; PFS, progression-free survival, SoC, standard of care.

Source: INO-VATE 1022 CSR?
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Figure 9: Kaplan—Meier plot of progression-free survival (ITT population)
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Key: Cl, confidence interval; HR, hazard ratio; Inv, investigator; ITT, intent-to-treat; IVRS, Interactive Voice Response System.
Notes: **, From stratified Cox proportional hazards model. The stratification factors were duration of first remission (<12 months or 212 months); salvage
treatment (Salvage 1 or 2); patient age at randomisation (<55 years or =55 years). All factors were per IVRS.
*** From 1-sided stratified log-rank test. The stratification factors were duration of first remission (<12 months or 212 months); salvage treatment (Salvage 1

or 2); patient age at randomisation (<55 years or 255 years). All factors were per IVRS.
Source: INO-VATE 1022 CSR®
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Minimal residual disease (ITT population)

As explained in Section 3.1, MRD negativity is an important outcome in R/R B-cell
ALL. A summary of MRD outcomes are presented in Table 22. In patients achieving
a CR/CRI (per Investigator) in the ITT population, a greater proportion of patients in

the inotuzumab arm achieved MRD negativity compared to the control arm.

Among patients who achieved CR/CRi, o6 achieved MRD negativity in the
inotuzumab arm and Jfe6 in the control arm (1-sided p<|}jl) for a rate
difference of [J%.

Among patients who achieved CR, o6 achieved MRD negativity in the
inotuzumab arm and o6 in the control arm (1-sided pli ).

Among patients who achieved CRi, o6 achieved MRD negativity in the
inotuzumab arm and [J§% in the control arm (1-sided p=| ).

Table 22: MRD outcomes in INO-VATE 1022 (ITT population)

Inotuzumab SoC
(N = 164) (N=162)
Minimal residual disease
Patients with CR/CRi B |
MRD in patients achieving CR/CRi, n
(%) [95% ClI]
« Positive I
* Negative .
o No post-baseline MRD results _ _
Patients with CR | |
MRD in patients achieving CR, n (%)
[95% CI]
* Positive .
* Negative .
e No post-baseline MRD results _ _
Patients with CRi | |
MRD in patients achieving CRi, n (%)
[95% CI]
* Positive .
* Negative I
e No post-baseline MRD results _ _
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Key: CI, confidence interval; CR, complete remission; CRi, complete remission with incomplete
haematologic recovery; MRD, minimal residual disease; PFS, progression-free survival; SoC,
standard of care.

Source: INO-VATE 1022 CSR®

OS outcomes by MRD status

Table 23 presents the OS outcomes by MRD status. OS for patients who achieved
MRD-negativity was much |Jlfthan for those who did not: || Sl months
for patients who achieved MRD-negativity in the inotuzumab and the control arm,
respectively, compared to JJf months for those who did not achieve MRD-negativity
(same in both arms). This suggests that MRD-negativity is a prognostic factor for
longer OS, which has been previously supported in the literature.*® This is shown in
the Kaplan—Meier curve for OS by MRD status in CR/CRI patients treated with

inotuzumab, presented in Figure 10.

It is worth noting that there are much smaller numbers of patients who achieved
MRD-negativity in the control arm compared to the inotuzumab arm, so these
survival outcomes should be interpreted with caution. However, in general, patients
who achieve MRD-negativity experience longer survival times, and more patients

treated with inotuzumab can achieve MRD negativity.

Table 23: OS outcomes by MRD status (ITT population)

Inotuzumab SoC
(N = 164) (N =162)

MRD-negative, n

Median OS, months (95% CI)

Number of events, n

Stratified HR (97.5% CI) [p-value]

Unstratified HR (97.5% CI) [p-value]

MRD-positive, n

Median OS, months (95% CI)

Number of events, n

Stratified HR (97.5% CI) [p-value]

_!_
y

Unstratified HR (97.5% CI) [p-value]

Key: Cl, confidence interval; HR, hazard ratio; ITT, intent-to-treat; MRD, minimal residual disease;
n, number of patients; OS, overall survival; standard of care.
Source: INO-VATE 1022 CSR?

Company evidence submission for inotuzumab ozogamicin for treating R/R ALL 100 of 283




Key: Cl, confidence interval; HR, hazard ratio; InO, inotuzumab ozogamicin; MRD, minimal residual disease.
Source: INO-VATE 1022 CSR®
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Subsequent HSCT (ITT population)

More patients in the inotuzumab arm than in the control arm proceeded to HSCT
after study therapy and prior to the start of any post induction therapy (e.g., without
another intervening induction therapy and regardless of CR/CRi status) (Table 24).
In the ITT population, |26 of patients in the inotuzumab arm and [Ji§os of
patients in the control arm proceeded to HSCT after study treatment (p<0.0001).

Among these [} patients who received HSCT, |26 were recipients of an
allogeneic HSCT (|26 in the inotuzumab arm; o6 in the control arm).

The type of conditioning therapy was myeloablative for |26 of patients in the
inotuzumab arm and o6 of patients in the control arm, and reduced intensity
for o6 in the inotuzumab arm and [J§% in the control arm.

Table 24: Subsequent HSCT in INO-VATE 1022 (ITT population)

Inotuzumab SoC
(N = 164) (N = 162)
HSCT rate
Patients with HSCT, n (%) [95% Cl] N ]
e Difference in HSCT rate
between the two arms (95% CI) ]
[p-value]
Type of transplant, n (%)
o Allogeneic I ]
e Autologous | ]
Type of conditioning therapy, n (%)
e Myeloablative I ]
e Reduced intensity I e

Key: ClI, confidence interval; HSCT, haematopoietic stem cell transplantation; SoC, standard of care.
Source: INO-VATE 1022 CSR®

OS outcomes by subsequent HSCT

Patients who received HSCT had longer OS than patients who did not, with patients
who received HSCT after achieving CR/CRi having the longest median OS in both
treatment arms. The benefit of inotuzumab comes through higher rates of CR/CRI,

thus allowing more people to bridge to HSCT, which is associated with long-term
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improvements in survival. This situation is reflective of what happens in UK clinical

practice.

It is worth noting that there are much fewer patients in the control arm than in the
inotuzumab arm, so the control arm survival outcomes should be interpreted with
caution. Additional caution should be taken in interpretation as the patients who have
undergone HSCT in the two trial arms are no longer a randomisation comparison.
Further, as the tails of the curves show separation (). caution should also
be made when comparing the medians.

Inotuzumab patients who achieved CR/CRi and received HSCT (as they would in UK
clinical practice) had a much higher 2-year survival probability than patients who did
not receive HSCT (I +). as did SoC patients who achieved CR/CRi and

received HSCT (GGG .

Although the main survival benefit of treatment with inotuzumab comes from getting
more patients to HSCT, there is also a survival benefit for patients receiving
inotuzumab who are not able to receive this (e.g. because they are unable to find a
suitable donor). This is shown in the survival outcomes where with or without
censoring for HSCT, the probability of survival at 24-months is higher in patients
treated with inotuzumab than the control arm (22.9% vs 9.6% without censoring for
HSCT compared to || o6 with censoring for HSCT, respectively).
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Source: OS analyses post-HSCT™**

Duration of remission analyses || GGG

I < definition of DoR was extended to include all patients

in the ITT (and the ITT218) populations, with non-responders being given a duration

of remission of zero. This is the DoR analysis that

is | K. - is therefore presented here as the

main DoR analysis.'*

The median duration of remission in the ITT218 population was || Nl for

inotuzumab patients versus |l in the control arm, and in the overall ITT

population this was || versus I, respectively. These results are
presented in Table 25, and

were |
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Table 25: Duration of remission analyses || GcNG_NNN

Inotuzumab

SoC

p-value

Duration of remission, ITT218
population

Median (95% CI), months

HR, stratified (95% CI)

HR, unstratified (95% CI)

N =109

N =109

ITT population

Median (95% CI), months

HR, stratified (95% CI)

HR, unstratified (95% CI)

Key: Cl, confidence interval; CR, complete remission; CRi, complete remission with incomplete
haematologic recovery; HR, hazard ratig;5 SD, standard deviation; SoC, standard of care.

Source: INO-VATE analyses

Figure 12 presents the Kaplan—Meier for the ITT population for the DoR

analysis [ INNEEEE
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Key: ; ITT, intent-to-treat; HR, hazard ratio.
Source: INO-VATE analyses >
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Duration of remission and time to remission (ITT218 population)

In total, 80.7% of patients achieved CR/CRI in the inotuzumab arm compared to
29.4% in the control arm (Table 26).

The observed HR was || | GGG \/ith 1-sided stratified log-rank
p=0.JJ], based on the stratified analysis, using the stratification factors at
randomisation. The median DoR was || |GGG - e
inotuzumab arm and || ) o patients in the control arm.

However, for the DoR analyses, when patients progressed to receive HSCT no
further bone marrow samples were collected from them, effectively removing them
from the analyses. Therefore, there would have been patients receiving HSCT and
still in remission who would not have been included in the analysis, shortening the
reported DoR. In addition, only patients who achieved CR/CRi were included in the
pre-specified DoR analyses. Therefore, PFS (alongside the DoR

analyses [ G s considered to be a more appropriate indicator

of a patient’s DoR than DoR as reported above.

For patients who achieved CR/CRIi, the median time from randomisation to remission
favoured inotuzumab, being | months (range |l months) for patients in
the inotuzumab arm and [ months (range |l months) for patients in the

control arm.
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Table 26: Duration of remission and time to remission endpoints in INO-VATE

1022 (ITT218 population)

Inotuzumab
(N =109)

SoC
(N = 109)

Duration of remission

Patients with CR/CRI, n (%)

88 (80.7)

32 (29.4)

Remission status

e Patients with CR/CRi and
subsequently progressed or died
due to any cause while on study

e Patients with CR/CRi who had not
progressed or died while on study

KM estimates of remission duration,
months, quartiles (95% CI)

e 25%
e 50%
e 75%

i

Stratified HR (95% CI) [p-value]

Unstratified HR (95% ClI) [p-value]

Time from randomisation to remission
first documented on study, months

Mean (SD)

Median (range)

!
l! '“lll h

Key: Cl, confidence interval; CR, complete remission; CRi, complete remission with incomplete
haematologic recovery; HR, hazard ratio; KM, Kaplan—Meier; SD, standard deviation; SoC, standard

of care.
Source: INO-VATE 1022 CSR?

Duration of remission and time to remission (ITT population)

In total, |26 of patients achieved CR/CRi in the inotuzumab arm compared
to [l|o6 in the control arm (Table 27). The observed HR
was |GGG it 1-sided log-rank p=0.0052, based on the
stratified analysis using the stratification factors at randomisation. The median DoR
was ]l months (95% CI: [l in the inotuzumab arm and ] months (95%

Cl: ) for patients in the control arm. However, this analysis faces the same

issues described for the ITT218 population, which will have shortened the reported

DoR. Therefore, PFS (alongside the DoR analyses || | ) s 202in
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considered to be a more appropriate indicator of a patient’s DoR, than their reported
DoR.

Table 27: Duration of remission and time to remission endpoints in INO-VATE
1022 (ITT population)

wn
o
O

Inotuzumab
(N = 164)

~
Z
I
[EY
(o)}
N
N

Duration of remission

Patients with CR/CRI, n (%)
Remission status

e Patients with CR/CRi who
subsequently progressed or died
due to any cause while on study

e Patients with CR/CRi who had not
progressed or died while on study

KM estimates of remission duration,
months, quartiles (95% CI)

e 25%
e 50%
e 75%

Stratified HR (95% CI) [p-value]
Unstratified HR (95% CI) [p-value]

Time from randomisation to remission first
documented on study, months

Mean (SD)

Median (range)

I::“II“ 11|

Key: Cl, confidence interval; CR, complete remission; CRi, complete remission with incomplete
haematologic recovery; HR, hazard ratio; KM, Kaplan—Meier; SD, standard deviation; SoC, standard
of care.

Source: INO-VATE 1022 CSR?

Patient-reported outcomes (ITT population)

Baseline PRO scores were generally comparable between the treatment arms, with
the exceptions of EORTC QLQ-C30 role functioning and EQ-VAS appearing to be
generally better in the control arm, and social and cognitive functioning, financial
difficulties, and pain, favouring the inotuzumab arm (Table 28).
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Table 28: PRO at baseline in INO-VATE 1022 (ITT population)

Characteristics

Inotuzumab
(N =164)

SoC
(N =162)

Mean (SE)

Mean (SE)

EORTC QLQ-C30?

Physical functioning

Role functioning

Emotional functioning

Cogpnitive functioning

Social functioning

Global health status/QoL

Dyspnoea

Insomnia

Appetite loss

Constipation

Diarrhoea

Financial difficulties

Fatigue

Nausea and vomiting

Pain

EQ-5D Index”

EQ-VAS®

Key: EORTC QLQ-C30, European Organization for Research and Treatment of Cancer Quality of
Life Questionnaire; EQ-VAS, EuroQoL visual analogue scale; EQ-5D, EuroQoL 5 Dimension
guestionnaire; ITT, intent-to-treat; QoL, quality of life; SE, standard error; SoC standard of care.
Notes: %, Higher scores are associated with better health for functional scales and global health
status/QoL and worse health for symptom scales.

b Higher scores are associated with better health for EQ-5D index.

¢, Higher scores are associated with better health for global health status/QolL.

Source: INO-VATE 1022 CSR?

EORTC QLQ-C30

Among questionnaires for which patients completed at least one question, the overall
completion rate was [JJ§o% for the inotuzumab arm and [ for the control arm.
Among questionnaires for which patients completed all questions, the overall

completion rate was [JJjos for the inotuzumab arm and |2 for the control arm.
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Completion rates among patients who completed all questions were [ through
Cycle 4 in both treatment arms; however, in the control arm, the number of patients
remaining on treatment decreased markedly by Cycle 2 (./162 [-%] patients),
with only [ ll26) patients and [JllJ2%) patient remaining by Cycle 3 and Cycle 4,
respectively. The completion rate at the end of treatment among patients who
completed at least 1 question, although poor for both treatment arms, was lower for
the control arm (-% compared to -% for the inotuzumab arm).

Table 28 presents EORTC QLQ-C30 overall treatment comparisons for the ITT
population using longitudinal mixed-effects models with random intercepts and
slopes with treatment, time, treatment-by-time interaction, and baseline scores as

covariates.

Quiality of life, functioning, and symptoms were generally in favour of patients in the
inotuzumab arm over the control arm. Patients receiving inotuzumab were observed
to have significantly better appetite, were significantly more ||| | j . and
experienced significantly less impact on family and social life (estimated mean
treatment difference ||| | | ). They were also statistically significantly
more able to perform strenuous activities, basic living needs, work, other daily
activities, hobbies, and other leisure activities (Figure 13). It is also generally
accepted that changes in HRQL scores between 5% and 10% are regarded by
patients as being clinically significant changes.'® Global health status/QoL,
dyspnoea, and

fatigue |
]

There was no dimension that was clinically significantly worse for the inotuzumab

arm compared to the control arm.
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Key: Cl, confidence interval; EORTC QLQ-C30, European Organization for Research and Treatment
of Cancer Quality of Life Questionnaire; EQ-VAS, EuroQoL visual analogue scale; EQ-5D, EuroQoL 5
Dimension questionnaire; InO, inotuzumab ozogamicin; SOC, standard of care.

Notes: * p<0.05; 1 95% CI error bar (-0.01 to 0.07) within the symbol.

Estimated means were least squares means of each domain’s post-baseline scores, estimated from
repeated measures mixed effects model with treatment, time, treatment-by-time interaction, and
baseline scores as covariates.

Source: Kantarjian (2016) ASH Poster'™

EQ-5D

Completion rates for the EQ-5D Questionnaire in each arm, overall and by cycle,
were similar to that for the EORTC QLQ-C30 questionnaire.
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Table 29 presents EQ-5D Index and EQ-VAS overall treatment comparisons for the

ITT population using longitudinal mixed-effects models with random intercepts and

slopes with treatment, time, treatment-by-time interaction, and baseline as

covariates.

1
T
I ih the EORTC QLQ-C30 Global health status/QoL scale.

Table

29: I
-

Overall comparison

SoC (N = 162)

Inotuzumab — SoC

Estimated mean
(95% CI)

Estimated mean
(95% CI)

Estimated mean
(95% CI)

p-value

EORTC QLQ-C30

Physical functioning

Role functioning

Emotional functioning

Cogpnitive functioning

Social functioning

Global health
status/QoL

Dyspnoea

Insomnia

Appetite loss

Constipation

Diarrhoea

Financial difficulties

Fatigue

Nausea and vomiting

Pain

EQ-5D Index

EQ-VAS

Key: EORTC QLQ-C30, European Organization for Research and Treatment of Cancer Quality of Life
Questionnaire; EQ-VAS, EuroQolL visual analogue scale; EQ-5D, EuroQoL 5 Dimension questionnaire;
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ITT, intent-to-treat; QoL, quality of life; SE, standard error; SoC standard of care.
Source: INO-VATE 1022 CSR?

4.8 Subgroup analysis

The NICE scope does not specify any subgroups that are relevant to this

submission.

Pre-planned analyses of CR/CRi and OS were performed in subgroups of patients
by primary diagnosis and by baseline cytogenetic characteristics in the INO-VATE
1022 trial. Subgroup analyses by age, salvage status, Ph status and prior HSCT
status show that inotuzumab efficacy is consistent across different subpopulations.
However, results for the Ph+ subgroup did not reach statistical significance, as would
be expected with the small sample size, therefore these results are difficult to

interpret.
CR/CRI — subgroup analysis

CR/CRI results were in favour of inotuzumab for all subgroups defined by patient

stratification factors at randomisation (Figure 14).

In terms of other patients characteristics at baseline (Figure 15), all CR/CRi results
were statistically significantly in favour of inotuzumab, with the exception of the Ph+
and t(4;11)+ cytogenic characteristics. The t(4;11)-positive subgroup had extremely
small numbers of patients (3 vs 6 for inotuzumab and the control groups,
respectively), so conclusions cannot be drawn. The results for the Ph+ subgroup
were still numerically in favour of inotuzumab, with the results approaching statistical
significance (p=0.08); however, there are also very small numbers of patients in this
group (14 vs 18 for inotuzumab and the control groups, respectively) ultimately

limiting the ability of the results to reach statistical significance.
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Figure 13: CR/CRIi rate according to stratification factors at randomisation

Between-Group Differance
Subgroup No. of Patients Complete Remission (97.5% C1) P Value
Inotuzumab Standard- Inatuzumab Standard-
Ozogamicin Therapy Crzogamicin Therapy
Group Group Grou| Group
% (95% O) percentage points
All patients 109 109 807 (72.1to87.7) 29.4 (21.0to 38.8) i HEH 514 (384to643) <0.001
Duraticn of first |
remission |
=12 mo 71 71 77.5 (66.0to 86.5) 23.9 (14.6 to 35.5) ! HEH 535 (37.6to69.4) <0.001
=12 mo EH EH E6.8 (71.9t0 95.6) 39.5 (24.0t0 56.6) I i 477 (253to69.0) =0.001
Sahrage-treatment phase i
First 73 73 87.7 (779t094.2) 28.8 (18.8 to 40.6) i HEH 589 (44.2t073.6)  =0.001
Second 35 36 66.7 (49.0tc 81.4) 30.5 (163 to 48.1) i —a— 36.1 (115to 60.7)  0.002
Age !
<55 yr 66 £9 B0.3 (6B.7to 89.1) 319 (21.2to44.3) ! - 484 (317t0651) <0.001
=55 yr 43 40 814 (66.6to91.6) 25.0 (12.7 to 41.2) I 1 564 (361to76.7) <0001
T T T T T T T T 1
=100 -75 =50 -25 0 25 50 75 100
Standard Therapy Inotuzumab
Batter Ozogamicin
Better
Key: Cl, confidence interval; CR, complete remission; Cri, complete remission with incomplete
haematologic recovery; mo, m0r21ths; yr, years.
Source: Kantarjian et al. (2016)
Figure 14: CR/CRIi rate according to patient characteristics at baseline
Between-Group Differance
Subgroup Mo. of Patients Complete Remission (97.5% CI) PValue
Inotuzumab Standard- Inctuzumab Standard-
Ozogamicin Therapy Ozogamicin Therapy
Group Group Group Group
e (95% C1) | percentage points
All patients 109 109 807 (72110 87.7) 29.4 (21.0to 38.8) ! - 514 (384 to 64.3) <0.001
Peripheral blasts i
0 42 48 90.5 (77.4t097.3) 417 (27.6 to 56.8) : —m— 483 (299t0 67.7) <0.001
=0 to 1000 32 35 719 (53310 86.3) 20.0 (8.4 to 36.9) | 8  S19({25t753) <0001
>1000 34 25 765 (58.8t0853) 20.0 (5.8 to 40.7) : —m— 565 (322to80.7) <0.001
Bone marrow blasts !
<505 30 29 867 (69310 96.2) 41.4 (23.5to6L1) | —8— 453 (205to70.1) <0.001
=509% 77 78 77.9 (67.0t0 86.6) 24.4 (153 to 35.4) | B 53.6 (38.4 to 68.8)  <0.001
CD22 exprassion :
<50% 24 24 792 (57.81092.9) 25.0 (3.8 to 46.7) | S 542 (70to313) <0.001
=909 74 63 824 (71810 303) 36.5 (24.7 to 49.6) I e 45.9 (29.1to 62.8) <0.001
Karyoype |
Mormal 0 20 950 (75.1t099.9) 30.0 (11910543 : —— 65.0 (3960904 <0.001
Ph-positive 14 18 786 (49.21095.3) 44.4 (215 to 69.2) —8—— 341 {-18to701) 0.08
t[4;11)-positive 3 6 333 (0.8t090.6) 333 (43t 77T} | I |  00(-747ta747)  Loo
Other abnomalities 49 46 857 (728t054.1) 26.1 (143 to 41.1) i 596 (41310 780)  =0.001
Previcus stem-cell -
transplantation -
Yes 17 22 765 (50.1t093.2) 27.3 (10.7 to 50.2) | 88— 492{175103506 0004
No 92 87 515 (72.1to 88.3) 29.9 (20.5 to 40.6) ! . 516 (37410 65.9)  <0.001
T T T T T T T T 1
-100 75 -50 -25 © 25 50 75 100
Standard Therapy Inotuzumab
Batter Ozogamicin
Batter
Key: Cl, confidence interval; CR, complete remission; Cri, complete remission with incomplete
haematologic recovery; Ph, Philgdelphia chromosome.
Source: Kantarjian et al. (2016)
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Pre-specified OS — subgroup analysis

In terms of baseline cytogenetic characteristics, the only groups which did not

display significant rate differences were for Ph+ patients (rate

difference: | INEEEENEE—— ) -nci ((4:11) patients (rate
difference: | HENEEEEEEE . o\ ever, both of these

subgroups contained extremely small numbers of patients (6 vs 7 for inotuzumab vs
control patients and 22 vs 28 for inotuzumab vs control patients, in the t(4:11) and

Ph+ subgroups, respectively) and therefore interpretation of the data is limited.

Forest plots for the subgroup analyses of OS are presented in Figure 16.

Company evidence submission for inotuzumab ozogamicin for treating R/R ALL 116 of 283



Company evidence submission for inotuzumab ozogamicin for treating R/R ALL 117 of 283




Company evidence submission for inotuzumab ozogamicin for treating R/R ALL 118 of 283




Key: AE, adverse event; Cl, confidence interval; IVRS, interactive voice response system; MRD, minimal residual disease; Ph, Philadelphia chromosome.
Source: INO-VATE 1022 CSR®
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4.9 Meta-analysis

A meta-analysis has not been performed as evidence came from a single head-to-
head RCT.

4.10 Indirect and mixed treatment comparisons

An indirect or mixed treatment comparison was not conducted as not only was head-
to-head data available, but no clinical trials investigating treatments relevant to the
decision problem with common comparators were identified (in the relevant patient

population).

4.11 Non-randomised and non-controlled evidence

Supporting evidence for inotuzumab is also presented from two non-randomised

studies:

e An open-label, single-arm, multicentre (within the US), Phase I/Il study of
inotuzumab in adult patients with R/R CD22-positive ALL (NCT01363297).1°

e Asingle-centre (performed at the MD Anderson Cancer Centre), study of
inotuzumab (single-dose and weekly schedule) in adult patients with R/R B-
cell ALL (the MDACC study).®®

As relevant head-to-head RCT evidence is available for inotuzumab compared to
standard of care, and these non-randomised studies are not used in the comparative
efficacy or cost-effectiveness analyses, only limited evidence is presented from
these studies within this submission, to support the RCT evidence presented in
Section 4.7, which should be considered the primary source of evidence for this
submission. Additional data from these supporting studies are available within the
CSR for study NCT01363297 or the publications as described below and in Section
4.1.3.

Summary of trial design

Study NCT01363297 was a Phase I/ll open-label, single-arm, multicentre (within the
US) study adult patients with R/R CD22-positive ALL.

The Phase | study was split into two parts: part 1 was a dose finding study to assess
the safety, tolerability, and preliminary efficacy at increasing dose levels of
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inotuzumab in this population in order to select the recommended Phase Il
dose/schedule, and part 2 was a dose-expansion study to further evaluate safety

and efficacy at this chosen dose/schedule.

The aim of Phase Il of the study was to evaluate the efficacy of inotuzumab, as
measured by CR/CRI in patients in second or later salvage setting. Patients received
2 to 3 weekly doses of inotuzumab over a 28-day cycle, and treatment continued
until disease progression, patient refusal, unacceptable toxicity, or up to a maximum

of 6 cycles, whichever occurred first.
A summary of the study outcomes is presented in Table 30.
Primary Endpoints

During the Phase | dose-finding portion of the study, the percentage of patients with
preliminary satisfactory response (defined as achieving CR, CRIi, partial response or
residual disease) was 100.0% (3/3 patients) for 1.2mg/m?/cycle, 91.7% (11/12
patients) for 1.6mg/m?/cycle, and 88.9% (8/9 patients) for 1.8mg/m?/cycle. The
CR/CRi rate was 66.7% (2/3 patients; [95% ClI: 9.4, 99.2]) for 1.2mg/m?/cycle, 75.0%
(9/12 patients; [95% Cl: 42.8, 94.5]) for 1.6mg/m?/cycle, and 88.9% (8/9 patients;
[95% CI: 51.8, 99.7]) for 1.8mg/m?/cycle. For the Phase | dose-expansion portion of
the study, the CR/CRi rate was 46.2% (6/13 patients; [95% CI: 19.2—-74.9]).

For the Phase Il portion of the study, the CR/CRI rate was 68.6% (24/35 patients;
[95% CI: 50.7, 83.2]; [90% CI: 53.4—-81.3]) [CR rate = 28.6% (10/35 patients)]. One-
sided p-value for Hy: CR/CRIi rate <20% was <0.0001. Therefore, the primary

objective for the CR/CRi rate in the Phase Il portion of the study was met.

For both portions of the study, the CR/CRI rate was 68.1% (49/72 patients; [95% CI:
56.0, 78.6]; CR rate = 31.9% [23/72 patients], CRi rate = 36.1% [26/72 patients]).

Subsequent HSCT

Overall, 24/72 (33.3%) patients underwent HSCT after study therapy. The majority of
patients proceeding to HSCT achieved CR/CRIi (22/72 [30.6%]) with inotuzumab
prior to HSCT.
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Table 30: Summary of preliminary satisfactory response, haematologic remission, haematologic response and SCT rate

Phase | Phase Il
Dose-finding Dose-expansion
1.2mg/m?>(N=3) | 1.6mg/m?(N=12) | 1.8mg/m*(N=9) | 1.8mg/m* (N =35) | 1.8mg/m* (N =35) | All doses (N = 72)
Preliminary satisfactory 3 (100.0) 11 (91.7) 8 (88.9) NA NA NA
response?, n (%)
CRI/CRI, n (%) 2 (66.7) 9 (75.0) 8 (88.9) 6 (46.2) 24 (68.6) 49 (68.1)
e 95%CI° 9.4,99.2 42.8,94.5 51.8, 99.7 19.2,74.9 50.7, 83.2 56.0, 78.6
e 90%CI° 53.4,81.3
e p-value‘ <0.0001
CRICRI/PR, n (%) 2 (66.7) 11 (91.7) 8 (88.9) 6 (46.2) 26 (74.3) 53 (73.6)
e 95%Cl° 9.4, 99.2 61.5, 99.8 51.8, 99.7 19.2,74.9 56.7, 87.5 61.9, 83.3
e CR 1(33.3) 7 (58.3) 3(33.3) 2 (15.4) 10 (28.6) 23 (31.9)
e CRi 1(33.3) 2 (16.7) 5 (55.6) 4 (30.8) 14 (40.0) 26 (36.1)
e PR 0 2 (16.7) 0 0 2(5.7) 4 (5.6)
Patients with post- 0 9 (75.0) 4 (44.4) 3(23.1) 8 (22.9) 24 (33.3)
treatment HSCT, n (%)
Time to HSCT, daysd
e n 0 9 4 3 8 24
e Mean (SD) NA 40.8 (12.64) 62.0 (21.65) 74.0 (17.69) 57.5 (39.62) 54.0 (27.53)
e Median (range) NA 36.0 (20—60) 61.5 (41—84) 77.0 (55-90) 40.0 (27-148) 45.5 (20—148)

Key: ClI, confidence interval; CR, complete remission; CRi, complete remission with incomplete haematologic recovery; Ho, null hypothesis; HSCT, haematopoietic stem cell
transplant; NA, not applicable; PR, partial response; RD, residual disease; SD, standard deviation.
Notes: ? Patients who achieved CR, CRi, PR, or RD after receiving the first dose of treatment. ® Cl created by Exact Binomial approximation. ¢, One-sided p-value for Ho:
CR+CRIi £20% using binomial distribution. ¢ Time to HSCT was defined as the time from the date of last dose of inotuzumab to the date of HSCT.
Source: NCT01363297 CSR™®
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Other secondary endpoints

Overall, of the 49 patients who achieved CR/CRI, 41 (83.7%) patients also achieved
MRD-negativity. The median time to MRD-negativity was 29.0 days (range: 21-141
days). In the Phase Il portion of the study, of the 24 patients who achieved CR/CRI,
18 (75.0%) patients also achieved MRD-negativity. The median time to MRD-
negativity was 25.5 days (range: 21-80 days). From the overall study, of the 24
patients who progressed to HSCT, the median time to HSCT was 45.5 (range: 20—
148 days) (40.0 [range: 27-148] days for the 8 patients who progressed to HSCT in
the Phase Il portion of the study).

Kaplan—Meier curves for OS are presented in Figure 17 for the Phase | study and
Figure 18 for the Phase Il study. Overall, 75.0% (54/72) of patients died (i.e. 18
[25.0%] patients were censored). Overall, the median OS was 7.4 months (95% CI:
5.7, 9.2) without censoring for HSCT and little difference was seen when censored
for HSCT, as a result of small patient numbers. In the Phase Il portion of the study,
29/35 (82.9%) patients died (i.e. 6/35 [17.1%] patients were censored). In the Phase
Il portion of the study, the median OS was 6.4 months (95% CI: 4.5, 7.9) without
censoring for HSCT. The same median and CI were observed with five additional

patients censored for HSCT.
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Figure 16: Kaplan—Meier plot of OS — Phase |
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Source: NCT01363297 CSR'*®

Figure 17: Kaplan—Meier plot of OS — Phase Il
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Of the 49 patients who achieved CR/CRI, 35 patients (71.4%) had a subsequent
event (i.e. PD, death, other). The median duration of remission was [ months (95%
Cl: 3.8-6.6) without censoring for HSCT. The median duration of remission was 4.3
months (95% CI: 3.8-5.6) with 9 additional patients censored for HSCT. In the
Phase Il portion of the study, of the 24 patients who achieved CR/CRI, 20 patients
(83.3%) had a subsequent event. The median DoR was 3.8 months (95% CI: 2.2,
5.8) without censoring for HSCT. Similar results were observed with 4 additional
patients censored for HSCT (median DoR = 3.8 months [95% CI: 2.2, 4.2]).
However, as with the evidence from the INO-VATE 1022 trial, DoR is confounded by
the subsequent HSCT, and therefore, PFS is likely to be a more robust measure of

inotuzumab efficacy.

Kaplan—Meier curves for PES are presented in Figure 19 for the Phase | study and
Figure 20 for the Phase Il study. Overall, 58/72 (80.6%) patients had PFS events
(i.e. 14 [19.4%)] patients were censored). The median PFS was 3.9 months (95% CI:
2.9, 5.4) without censoring for HSCT and 4.5 months (95% CI: 3.0, 5.4) with 10
additional patients censored for HSCT. In the Phase Il portion of the study, 31/35
(88.6%) patients had PFS events (i.e. 4/35 [11.4%)] patients were censored). The
median PFS was 3.7 months (95% CI: 2.6, 4.7) without censoring for HSCT. The
same median and CI were observed with 4 additional patients censored for HSCT.
However, PFS results for the dose-finding and the dose-expansion portions are

considered difficult to interpret due to small sample sizes.
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Figure 18: Kaplan—Meier plot of PFS — Phase |
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Figure 19: Kaplan—Meier plot of PFS — Phase I
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The MDACC study
Summary of trial design for the MDACC study

The MDACC study was an observational study of patients with R/R B-cell ALL. Only
data for patients treated with inotuzumab, in line with the decision problem, are

presented here.

The first 49 patients in the study were treated with single-dose inotuzumab 1.3-
1.8mg/m? by L.V. every 3-4 weeks. In the next 41 patients the dosing was modified to
a fractionated weekly schedule: 0.8mg/m? on day 1 and 0.5mg/m? on days 8 and 15,

every 3-4 weeks.

The MDACC study included some patients aged <18 years (7% of the overall study
population), so is not directly comparable to the scope of this submission. However,
as the number of paediatric patients were so small, the evidence can still be

considered to support the main evidence presented from the INO-VATE 1022 trial,

but relevant interpretation is limited.

Outcomes in the MDACC study

Table 31 presents a summary of the main outcomes of the MDACC study.

Table 31: Outcomes in the MDACC study

Outcome Inotuzumab

Single-dose Weekly dose Overall

(n=49) (n=41) (n=90)
Number of cycles of 2 (1-5) 2 (1-6) NR
treatment, median
(range)
Response, n (%)
CR 9 (18) 8 (20) 17 (19)
CRp 14 (29) 13 (32) 27 (30)
CRi (marrow CR) 5 (10) 3(7) 8 (9)
PR 0 (0) 0 (0) 0 (0)
Resistant 19 (39) 15 (37) 34 (38)
Death <4 weeks 2(4) 2 (5) 4 (4)
MRD negativity, overall | N =49 N =40 N =289
population, n (%)

19 (39) 17 (42) 36 (40)
MRD negativity, NR NR N =50
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patients with CR, n (%)

NR NR 36 (72)
OS, median, months 5.0 7.3 6.2
Response duration
Median, months NR NR 7
1-year rate NR NR 42%

Key: CR, complete remission (defined as disappearance of all disease with marrow blasts 5% or less,
neutrophils >1.0x10%L, and platelet count>100x10%L; CRI, complete remission without recovery of
platelets to 2100x10%/L or neutrophil counts to 10°%/L; CRp, complete remission without platelet
recovery to 2100x10°/L.

Source: Kantarjian, 2013%

Figure 21 presents the Kaplan—Meier curve for OS, with and without censoring for
HSCT for the overall study group in the MDACC study.

Figure 20: Survival in the MDACC study with and without censoring for HSCT
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An analysis of the MDACC data was performed only for adult patients in the Jabbour
et al., (2016) paper.'’ This analysis included 75 patients treated with inotuzumab and
54.7% achieved CR, CRp (defined as CR without platelet recovery to 2100x10%/L) or
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CRi (defined as CR without recovery of platelets to 2100%109/L or neutrophil counts
to 2109/L) (CR = 16%; CRp = 34.7%; CRi = 4%). Of the 41 patients who achieved
CR, CRp or CRi, 21 were in salvage one and 20 were in salvage two. Among
patients who achieved remission, MRD negativity was noted in 41% (43% who

received inotuzumab as salvage one and 40% for salvage two).

4.12 Adverse reactions

Patients treated with inotuzumab were treated for a median duration of 8.9 weeks
(range: 0.1, 26.4) compared to 0.9 weeks (range: 0.1, 15.6) for patients in the control
group. Inotuzumab patients started a median of 3 cycles of therapy (range: 1, 6)
compared to only 1 cycle (range: 1, 4) for patients in the control group. Given the
difference in the number of cycles of treatment received and more patients in the
SoC arm going on to receive subsequent treatments (and subsequent treatment-
emergent adverse events [TEAES] were not collected), a summary of TEAEs and
specific TEAEs occurring in 25% of patients are presented for Cycle 1 only, as well
as for all cycles, to allow a more appropriate comparison of AEs between the

treatment groups, which occurred while receiving the relevant treatment.

Table 32 presents a summary of TEAEs for all cycles and Cycle 1 only in the safety

population.

Across all cycles, %) patients in the inotuzumab arm and || )
patients in the control arm reported TEAEs, and during Cycle 1 only, | G0

patients in the inotuzumab arm and [ l%0) patients in the control arm
reported TEAES.

Across all cycles, |llo0) patients in the inotuzumab arm and | o)
patients in the control arm reported severe adverse events (SAEs). However, during
Cycle 1 only, [JJll%%) patients in the inotuzumab arm and | llco) patients in
the control arm had SAEs.

Across all cycles, 147 (89.6%) patients in the inotuzumab arm and || )

patients in the control arm reported Grade 3 or 4 TEAES. However, during Cycle 1

only, JINIIl¢) patients in the inotuzumab arm and | l%%) patients in the
control arm reported Grade 3 or 4 TEAESs.
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Table 32: Summary of adverse events in INO-VATE 1022 (safety population)

All cycles

Cycle 1 only

Inotuzumab

—~
Z
1}
=
D
D
~

SoC (N=143)

Inotuzumab

(N=164)

SoC (N=143)

Patients evaluable
for AEs

Number of AEs

n (%)

AEs

SAEs

Grade 3 or 4 AEs

Grade 5 AEs

Discontinued due to
AEs

Temporary
discontinuations due
to AEs

Both temporary
discontinuation and
dose reduction

HI

|

I
1
1B
1IN
1
1IN
1IN
1IN

L

LLiLLLIE

Key: AE, adverse event;

SAE, severe adverse event; SoC, standard of care.

Table 33 presents TEAESs across all cycles by system organ class and preferred

term that occurred in 25% patients in either treatment arm, for all cycles and Cycle 1

only.

Overall, the most common (=250% in either arm), both across all cycles and for Cycle

1 only, were:

e Blood and lymphatic system disorders

e Gastrointestinal disorders

e General disorders and administration site conditions

e Infections and infestations

e Investigations (only across all cycles and not for Cycle 1 only)
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The TEAES that occurred most frequently in the inotuzumab arm generally occurred
less frequently than those seen in the control arm (except for neutropenia, fatigue,
AST elevation, gamma-glutamyl transpeptidase (GGT) elevation, and
hyperbilirubinaemia when considered across all cycles). During Cycle 1 only, there
were no TEAESs that occurred more frequently in the inotuzumab group than in the
control group. Even across all cycles (with inotuzumab patients receiving a higher
number of cycles of treatment on average), there were many more TEAESs that
occurred with a higher frequency in the control group than in the inotuzumab group
(Table 33).

Table 33: TEAEs reported in 25% patients in either treatment arm by MedDRA

system organ class and preferred term (all grades) (safety population)

All cycles Cycle 1 only
System organ class preferred Inotuzumab | SoC Inotuzumab | SoC
term (N=164) (N=143) (N=164) (N=143)

n (%) n (%) n (%)

Any AEs

Blood and lymphatic system
disorders

e Thrombocytopenia

e Neutropenia

e Anaemia

e Leukopenia

e Febrile neutropenia

e Lymphopenia

Gastrointestinal disorders

e Nausea

e Diarrhoea

e Constipation

e Vomiting

e Abdominal pain

e Abdominal pain upper

e Abdominal distension

e  Stomatitis

e Dyspepsia

| A

IR )
e ]

General disorders and
administration site conditions

i
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All cycles Cycle 1 only
System organ class preferred Inotuzumab | SoC Inotuzumab | SoC
term (N=164) (N=143) (N=164) (N=143)
n (%) n (%) n (%) n (%)
e Pyrexia
o Fatigue
e Chills
e Asthenia

e Oedema peripheral

e Pain

e Mucosal inflammation

e Chest pain

Investigations

e AST increased

e GGT increased

e ALT increased

e Blood alkaline
phosphatase increased

e Lipase increased

e WBC count decreased

Infections and infestations

e Bacteraemia

e Pneumonia

e Sepsis

e Sinusitis

e Pneumonia fungal

Nervous system disorders

e Headache

e Dizziness

Metabolism and nutrition
disorders

e Hypokalaemia

e Decreased appetite

e Hyperglycaemia

e Hypocalcaemia

e Hypoalbuminaemia

e Hypomagnesaemia

e Hypophosphataemia

AHN] TR DR
IFTHIE DT T

ANERRY DNRRTRRANRRN FRRERRARRARE
YRR EERIPRRRREAR RORRRYUARTRR
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All cycles Cycle 1 only
System organ class preferred Inotuzumab | SoC Inotuzumab | SoC
term (N=164) (N=143) (N=164) (N=143)
n (%) n (%) n (%) n (%)

e Hyponatraemia

e  Fluid overload

Respiratory, thoracic and
mediastinal disorders

e Epistaxis

e Cough

e Dyspnoea

e Oropharyngeal pain

e Pleural effusion

Hepatobiliary disorders

e Hyperbilirubinaemia

e VOD

Musculoskeletal and
connective tissue disorders

e Back pain

e Pain in extremity

e Arthralgia

e Bone pain

Skin and subcutaneous tissue
disorders

e Rash
e  Pruritus
e Erythema

Psychiatric disorders

e Insomnia

e Anxiety

e Depression

Injury, poisoning and
procedural complications

e Fall

e Contusion

Cardiac disorders

e Tachycardia

Vascular disorders

e Hypotension

HINEIR JRRERNAR JRRAR FRRIRARY O
LISY JARRRVAR HORRY JARRRRAR

1" "I R
I T
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All cycles Cycle 1 only
System organ class preferred Inotuzumab | SoC Inotuzumab | SoC
term (N=164) (N=143) (N=164) (N=143)
n (%) n (%) n (%) n (%)

e Hypertension

Eye disorders

e Dryeye

L1
LB

L_1IB

L1
LI
LI

Key: AE, adverse event; ALT, alanine transaminase; AST, aspartate transaminase; GGT, gamma-
glutamyl transpeptidase; NA, not applicable; SoC, standard of care; TEAE, treatment-emergent

adverse event; VOD, veno-occlusive liver disease; WBC, white blood cell.

TEAES were classified using a 3-tier approach: Tier-1 TEAEs were pre-specified

events of special interest, as listed in the product’s safety review plan; Tier-2 TEAES

were those that were considered common (5% of any treatment group); and Tier-3

TEAES were those that were neither Tier-1 nor Tier-2. As Tier-1 TEAEs were

considered of special interest they have been presented separately in Table 34.

Table 34: Tier-1 TEAEs by MedDRA system organ class and preferred term

System organ class Inotuzuma | SoC Difference between inotuzumab
preferred term b (N=143) | and SoC
(N=164)
n (%) n (%) Rate 95% ClI p-
difference value

Blood and lymphatic
system disorders

e Thrombocytopenia

e Neutropenia

1
1

Hepatobiliary disorders

e VOD

Infections and infestations

¢ Pneumonia

Injury, poisoning and
procedural complications

e Infusion-related
reaction

=
F
F
F

BLELRLL

Key: ClI, confidence interval; SoC, standard of care; TEAE, treatment-emergent adverse event; VOD,

veno-occlusive disease.
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The Tier-1 TEAE preferred term of thrombocytopenia was more commonly reported
in the control arm than in the inotuzumab arm (| EGEGzGzGEzcs patients,
respectively [p:-]). Tier-1 TEAE preferred terms for infusion-related reactions
were reported for patients in the inotuzumab arm only, but only in a small number of
patients (JJo¢ patients [p=|ilf)). Other Tier-1 TEAEs, with the exception of veno-
occlusive disease (VOD) events, were reported at a similar frequency between

treatment arms.

VOD events reported for the study were more commonly experienced in the
inotuzumab arm than in the control arm ([ patients, respectively
<. All cases of VOD were considered TEAEs and SAEs. | ot

the ] VOD cases in the inotuzumab arm and |JJlij VOD case in the control arm
occurred after an HSCT, which followed study therapy. VOD is a known complication
of HSCT, occurring in 10-15% of patients following allogeneic HSCT conditioned
with a myeloablative regimen.*® The occurrence of VOD within the trial is higher than
would be expected in UK clinical practice, due to different treatment approaches and
experience among the countries and institutions included in the study. Countries and
institutions with more experience managing VOD, such as those in the UK,
experienced the lowest incidence rates, which were similar to those for
chemotherapy patients. In addition, in multivariate analysis, patients who had
received dual alkylator conditioning (which is not commonly used in the UK) for
HSCT (OR = Jl}) and older patients (=55; OR = |Jf) were more likely to experience
VOD. Experience from previous studies shows that the use of one alkylating agent
instead of two significantly reduces HSCT-associated VOD in inotuzumab-treated
patients (p = [|).©

VOD rates were particularly high in Japanese centres. Post-HSCT, || of
Japanese patients in the inotuzumab arm and ||l of Japanese patients in the
SoC arm experienced VOD, and a larger proportion of inotuzumab patients were
treated in a Japanese setting than the SoC arm.*?® In the non-Japanese population,
only | of patients in the inotuzumab arm experienced VOD compared

to . in the SoC arm. Although the patient numbers for Japanese patients in the
post-HSCT health state are very small, these data show how the difference in

transplantation in Japan may be increasing the overall incidence rates of VOD.
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Clinicians considered that the practices used in these centres, were not comparable
to UK clinical practice; the key difference being the availability of different treatments
(e.g. ThioTEPA is used in Japan, which is associated with an increase in the
incidence of VOD, however this is not used in the UK) as well as different patient

populations. Therefore, VOD rates in the UK would be expected to be lower.*®

I o received a prior HSCT; however, the rate

is much lower when patients without prior HSCT were viewed separately.'” Second
HSCT is not currently funded under NHS England, and therefore, rates of VOD
would be expected to be much lower in clinical practice. VOD, and its application in
the economic model, is discussed in further detail in Section 5.4.4. Defibrotide was
not available to all trial patients during the conduct of the trial and therefore many
patients with VOD were not able to benefit from this treatment. Now it is more widely

available, the rates of VOD and related deaths would be expected to decrease.

Grade >3 TEAEs were reported for || JJl|%¢) patients in the inotuzumab arm and
for | o) patients in the control arm. Table 35 presents a summary of all
Grade 23 TEAESs experienced in 22% patients in either treatment arm.

The most common (220% in either arm) all-causality Grade =3 TEAEs were
neutropenia, thrombocytopenia, febrile neutropenia, leukopenia, anaemia and
lymphopenia. All of these most frequently occurring Grade =3 TEAEs occurred in a
much larger proportion of patients in the control group, with the exception of
neutropenia, which occurred in slightly more patients in the inotuzumab group than in
the control group (Il 5). However, neutropenia is typically only a
problem for patients if it leads to negative consequences, such as febrile
neutropenia, which occurs much more frequently for control patients

). Bacteraemia also occurs more commonly for control patients
(o) (Table 35).

Table 35: TEAE Grade 23 reported in 22% patients in either treatment arm by
MedDRA preferred term (all cycles) (safety population)

System organ class preferred Inotuzumab (N=164) SoC (N=143)
term

n (%) n (%)

Any AEs _ _
I I

Neutropenia
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System organ class preferred Inotuzumab (N=164)
term

n
o
O
Z
1
[RR
N
W

n (%)

Thrombocytopenia

Febrile neutropenia

Leukopenia

Anaemia

Lymphopenia

GGT increased

VOD

Hypokalaemia

Hyperbilirubinaemia

Pneumonia

WBC count decreased

Disease progression

AST increased

Lipase increased

ALT increased

Bacteraemia

Back pain

Hypophosphataemia

Neutropenic sepsis

Pyrexia

Sepsis

Asthenia

Fatigue

Haemoglobin decreased

Headache

Staphylococcal bacteraemia

GGT increased

Hyperglycaemia

Hyponatraemia

Respiratory failure

Hypotension

Pneumonia fungal

>
(=]
>
N

Hypocalcaemia
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System organ class preferred Inotuzumab (N=164) SoC (N=143)
term

n (%)

Klebsiella bacteraemia

Escherichia bacteraemia

Pancytopenia

Cellulitis

Hypoxia

Pseudomonal bacteraemia

Pain

Septic shock

Clostridium difficile colitis

Decreased appetite

Dyspnoea

Escherichia sepsis

Lung infection

Mucosal inflammation

Blood albumin decreased

Bone marrow failure

Sinusitis

I I N . >
(=]
>
N

Subdural haematoma

Key: AE, adverse event; ALT, alanine transaminase; AST, aspartate transaminase; GGT, Gamma-
glutamyl transpeptidase; SoC, standard of care; TEAE, treatment-emergent adverse event; VOD,
veno-occlusive liver disease; WBC, white blood cell.

4.13 Interpretation of clinical effectiveness and safety evidence

Inotuzumab represents a step-change in disease management in an orphan
population for whom there is a poor prognosis and limited treatment options.
Inotuzumab utilises a novel, targeted mode of action to limit systemic toxicity in the
destruction of cancer cells, which means that it is well-tolerated and has a
manageable safety profile compared to other chemotherapy agents. Alongside
offering a convenient administration schedule with no requirement for hospitalisation,
inotuzumab has demonstrated unprecedented rates of complete remission,
significant improvements in MRD negativity, some improvements in HRQL

outcomes, and a meaningful survival benefit versus chemotherapy, as well as
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improvements in subsequent HSCT rates, which is an important and potentially

curative subsequent treatment option for patients with R/R B-cell ALL.
Principal conclusions from the INO-VATE 1022 clinical trial are summarised below:

e Inotuzumab demonstrated significant improvements in CR/CRi versus
chemotherapy (80.7% vs 29.4%; p<0.0001)

e Inotuzumab resulted in favourable OS versus chemotherapy (HR =0.77; p =
0.0203), as well as significantly extending RMST versus chemotherapy (13.9
vs 9.9 months; p=0.0023), which is considered to be a more appropriate

analysis of survival in this study

e Treatment with inotuzumab resulted in an approximate four-fold increase in

the number of patients proceeding to HSCT versus chemotherapy
(I

— Inotuzumab patients who achieved CR/CRi and received HSCT had a

much higher 2-year survival probability than did patients who did not

receive HSCT (G-

— The main direct benefit for patients receiving inotuzumab is the significantly
larger proportion of patients achieving CR/CRI, the typical prerequisite for

bridging to potentially curative therapies (in this case HSCT)

e Inotuzumab demonstrated significantly better MRD negativity versus
chemotherapy (78.4% vs 28.1%; p<0.0001)

— Patients achieving MRD negativity had greater OS benefit when compared
to those who did not achieve MRD negativity (| | EEE months)

e Inotuzumab more than doubled landmark 2-year survival compared to
chemotherapy (23% vs 10%)

e Inotuzumab demonstrated improved PFS (5.0 vs 1.8 months; p<0.0001) and
= [ oor (I

e Inotuzumab demonstrated improvements in PROs when compared to

chemotherapy, which included clinically and significantly better

physical, il and role (work/leisure) functioning and |l as
measured by EORTC QLQ-C30
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Inotuzumab demonstrated a favourable toxicity profile when compared to
chemotherapy

Inotuzumab is beneficial for all patients with R/R B-cell ALL, regardless of
eligibility for HSCT, and while achieving HSCT offers the best chance of long-
term survival, the survival benefits of inotuzumab over chemotherapy are

independent of receiving HSCT:

— 80.7% of patients treated with inotuzumab were able to achieve CR/CRI
demonstrating that the benefits of inotuzumab are not limited only to
the [JJo% of patients who received HSCT

— With or without censoring for HSCT, the probability of survival at 24 months
is higher in patients treated with inotuzumab than chemotherapy (22.9%
versus 9.6%, without censoring for HSCT; | EGTEGEGzGo. with
censoring for HSCT, respectively)

— Median OS for patients who did not receive follow-up HSCT was 6.7

months in the inotuzumab arm versus 5.5 months in the control arm.

The OS data in the study deviate from the proportional hazards assumption around

15 months (See Section 4.7) and both the HR and median OS estimates are limited

in their usefulness for interpretation. Therefore, OS was also analysed using post-

hoc restricted mean survival time (RMST) methods (described in more detail in

Section 4.7) in order to account for this.

The rationale for using RMST is presented in Section 4.4. It is an alternative
approach to estimate the treatment effect for use especially when the
assumption of proportional hazards is not satisfied*®, which more
appropriately reflects the survival data for when differences are observed in
the tail of the curves, as is the case in the INO-VATE 1022 trial.

RMST methods have been used and accepted in previous NICE submissions
in which similar issues were faced, including nivolumab in advanced
(unresectable or metastatic) melanoma in adults (TA384)° and ipilimumab for
adults with previously untreated advanced (unresectable or metastatic)
melanoma (TA319).*°
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The default time point for these analyses in the statistical package
corresponds to the shorter of the maximum OS time in the two arms of the
study, i.e. looking at the last censored event in each arm and taking the
shortest, which was at 24 months. These results have been presented within
the submission for consistency. However, the developer of the statistical
package recommends that this default timepoint is not used for these
analyses, but that a timepoint directly connected to clinical interests or study
objectives is used instead.'* To this end, a timepoint reflecting the maximum
observation time from the arms, i.e. 37.7 months, was used to more fully
capture the data across the whole trial. (See Section 4.4 for full details of the
RMST analysis).

The majority of patients in INO-VATE 1022 were treated with FLAG. Clinicians
agreed that FLAG-based chemotherapy is the most commonly used treatment for

this patient population in the UK, and therefore the trial can be considered to be

reflective of UK clinical practice.*®

Patients who are able to receive more intensive therapy, can receive FLAG-
IDA. However, a small study of 105 patients with poor risk acute leukaemia or
myelodysplastic syndrome who were treated over a 4-year period showed no
statistical difference in outcomes between FLAG and FLAG-IDA® and

clinicians agreed that they could be considered as equivalent.*®

Patients in the control arm of the INO-VATE 1022 trial demonstrated higher OS than

anticipated, likely due to treatment with subsequent post-SoC induction therapy:

There was a higher frequency of targeted therapy (e.g. _)

use on subsequent induction treatment in the chemotherapy arm versus the
inotuzumab arm (%, respectively) which may have contributed to the

improved OS of the control arm.

The pre-specified DoR results from the trial do not accurately reflect what would be

seen in these patients in practice:

When patients were identified for HSCT they had no further bone marrow
samples collected from them, and were therefore effectively censored from

the study

Company evidence submission for inotuzumab ozogamicin for treating R/R ALL 141 of 283



— Therefore, there would have been patients receiving HSCT and still in
remission who would not have been included in the analyses, shortening

the reported DoR

e Due to the aggressive nature of the disease, patients must proceed to HSCT
as soon as a suitable donor is available, assuming they are able.

e Furthermore, the data reporting the pre-specified DoR was an early cut-off as
part of the ITT218 population analysis and was difficult to interpret due to

censoring of patients.

— Patients in remission without ‘qualifying events’ (e.g. relapse from complete
remission or death) were censored at the last valid disease and bone

marrow assessment, including follow-up disease assessment

e Only patients who achieved CR/CRi were included in the pre-specified DoR

analyses.
B B - d<finition of DoR was extended to include all
patients in the ITT (and the ITT218) populations, with non-responders being
given a duration of remission of zero.
I

e Therefore, PFS (alongside the DoR analyses _) IS

considered to be a more appropriate indicator of the efficacy of inotuzumab,
specifically the duration of patients’ response, and the time that the patient

spends in remission.

e Inotuzumab demonstrated significant improvement in PFS (5.0 vs 1.8 months,

p<0.0001) and DoR, as NG (N

over chemotherapy
Generalisability

The generalisability of the INO-VATE 1022 trial data to a UK population is influenced
by the rarity of the disease and the heterogeneity of transplant protocols and practice

with regards to disease status at transplant.
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In line with the product label and the scope for this submission, the pivotal Phase IlI
trial (INO-VATE 1022) and the supporting Phase I/Il trial (B1931010) assessed
inotuzumab in the treatment of adults with R/R B-cell ALL.

This was a global trial of 326 patients in 19 countries across 4 regions (North
America, Europe, Asia and Oceania). Within the trial there were 8 centres in the UK
who recruited a total of 9 patients, which represented 2.8% of the overall patient
population (4 (2.4%) in the inotuzumab group and 5 (3.1%) in the control group).
This is a reasonable proportion of patients for a multicentre study that recruited
patients from 19 countries across North America, the EU, Asia and Australia. The EU

was itself well represented, comprising 40.9% of the overall study population.

Within the INO-VATE 1022 trial population, various subpopulations, based on age,
salvage status, Ph status and DoR from prior treatment, were included for analysis:

e Subgroup analyses by age and salvage status show that inotuzumab efficacy
is consistent across these different subpopulations

e Results for Ph+ were not statistically significant. However, there were very
small patient numbers within this subgroup, which is reflective of the overall
rates of Ph+ patients in the general population of ALL patients, and the results

are therefore extremely difficult to interpret.

e Results for patients who had HSCT prior to the study were worse than for
patients who had not received a prior HSCT. These patients are also at higher
risk of VOD, which would lead to an increased risk of death in these patients.
However, there are low patient numbers within these analyses, and therefore,
the results are difficult to interpret. Furthermore, this population is not
reflective of the patients that would be seen in clinical practice in England and
Wales, where patients would not typically be eligible for a second HSCT in

current practice, owing to funding availability.

e However, there is also the potential to use inotuzumab as a bridge to other
potentially curative therapies, such as donor leukocyte infusion (DLI), which
could be used in patients who have already received HSCT.*® Therefore, if we
also consider the potential for getting patients to receive these other treatment
options, then the INO-VATE 1022 trial can be considered to be reflective of

UK clinical practice.

Company evidence submission for inotuzumab ozogamicin for treating R/R ALL 143 of 283



e As has been discussed here, although the main benefits of inotuzumab are in
enabling more patients to proceed to HSCT, patients are still able to benefit
from treatment regardless of HSCT status; with longer OS and higher
probability of survival (although there were small patient numbers in this

group, and the results did not reach statistical significance).

The number of patients due to receive treatment as a second salvage therapy was

limited to 33% of the entire patient population

e This is representative of the typical population that would be seen in clinical
practice, where there are typically more patients receiving earlier lines of

therapy*?’

To align with the proportion of Ph+ patients that would be expected to be seen in
clinical practice, the number of Ph+ ALL patients was limited to approximately 20%
of the overall randomised patients

e However, as the prevalence of Ph+ ALL is typically lower than the prevalence
of Ph- ALL"*8, enrolment of Ph+ ALL patients did not reach 20%, and
therefore, no Ph+ ALL patients were excluded due to this limitation, thus

representing the real world epidemiology of the disease

e Ph+ prevalence is associated with age, with higher rates of Ph+ in older
patients. The proportion of Ph+ patients within the INO-VATE 1022 trial is
therefore affected by the age of the patients within the trial. As the trial
required patients to be suitable for intensive therapy (in the SoC arm and also
subsequent HSCT if possible) this is likely to lead to a relatively younger, fitter

trial population, which will impact on the proportion of Ph+ patients.

Overall, the study arms were well balanced in terms of baseline characteristics and
were representative of the typical patient population and the outcomes used in the
trial were reflective of those that would be used in clinical practice to assess clinical

benefit and treatment outcomes.

In INO-VATE 1022, inotuzumab-associated VOD occurred in o6 of patients

compared to |2 for placebo patients™

e VOD is a known complication of HSCT, occurring in 10-15% of patients

following allogeneic HSCT conditioned with a myeloablative regimen*®
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e Countries and institutions with more experience managing VOD had the

lowest incidence, similar to the rates for chemotherapy®?

¢ In the multivariate analysis, patients who had received dual alkylator
conditioning for HSCT (OR = [} and older patients (=55; OR = ) were
more likely to experience VOD"

e In particular,
the

w ‘

o Post-HSCT, Il of Japanese patients in the inotuzumab arm
and I of Japanese patients in the SoC arm experienced VOD,
and a larger proportion of inotuzumab patients were treated in a
Japanese setting than the SoC arm.*? In the non-Japanese
population, only [l of patients in the inotuzumab arm experienced
VOD compared to ] in the SoC arm. Although the patient numbers for
Japanese patients in the post-HSCT health state are very small, these
data show how the difference in transplantation in Japan may be

increasing the overall incidence rates of VOD.

e Experience from the previous studies show that the use of one alkylating
agent, instead of two, significantly reduces HSCT-associated VOD in InO-
treated patients (p = 0.02)%

e Effective treatments for and prevention of VOD are available, as
recommended by the EBMT*?® and the BSBMT*?*

e As countries with less experience of managing VOD (and therefore higher
rates within the INO-VATE 1022 trial) become more experienced in managing
these patients, it would be expected that the observed rates of VOD would be
much lower, and more in line with those observed for chemotherapy, as was
observed within the more experienced centres within the INO-VATE 1022

trial®®
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Limitations of the clinical evidence

Due to the rarity of the condition and a lack of official guidance the patient pathway

for R/R B-cell ALL patients is extremely heterogeneous, and is based heavily upon

decision making at the individual patient level. Therefore, it is difficult to identify

standard of care for these patients, however the majority of patients in INO-VATE

1022 were treated with FLAG, which is specified in the scope.

Clinicians agreed that FLAG-based chemotherapy was the most commonly
used treatment in this patient population and therefore the control arm made
up mostly of FLAG-treated patients alongside some other treatments can be
considered to be reflective of UK clinical practice.*®

TKIs are commonly used alongside chemotherapy-based regimens for Ph+
patients in UK clinical practice. There is evidence to support the use of TKIs in
first-line treatment, but there is no comparative evidence to support the use of
TKIs in the R/R B-cell ALL population, there are no data available to
understand the market share of TKIs in this area, and there is little evidence
for TKls at all in this patient population. However, it is acknowledged as a
limitation of the INO-VATE 1022 study design and this submission that TKIs
are not used alongside chemotherapy-based treatment for Ph+ patients.
There is an attempt to address this within the economic analysis by adding
costs for TKI use in Ph+ patients (see Section 5), but there are no data on the
incremental efficacy of TKls in additional to standard therapy in this patient

population that could be used.

There is no comparison to palliative care within a randomised clinical trial —
patients within the INO-VATE 1022 trial would not be representative of a
patient group that would receive palliative care (as all patients received
systemic treatment), and therefore, any comparison to palliative care would
be difficult.

Patients who had received prior HSCT were included in INO-VATE 1022, which was

not reflective of UK clinical practice.

Further, a small proportion of patients who received HSCT were non-
responders (] inotuzumab patients vs ] control patients) — this is not

reflective of UK clinical practice
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e However, there is also the potential to use inotuzumab as a bridge to other

potentially curative therapies, such as donor leukocyte infusion (DLI), which

could be used in patients who have already received HSCT.*® Therefore, if we

also consider the potential for getting patients to receive these other treatment

options, then the INO-VATE 1022 trial can be considered to be reflective of

UK clinical practice.

¢ In the control arm of INO-VATE 1022 patients could receive subsequent

induction therapies — this may have overestimated the survival in this arm and

affects the proportional hazards assumption; hence why the RMST OS

analysis is likely to be a more accurate analysis of comparative survival

Inotuzumab is indicated for patients with R/R B-cell ALL, and has been designated

an orphan indication from the EMA. With current therapies, OS (for patients who do

not respond to treatment and progress to potentially curative therapies) is as low as

3 months. Treatment with inotuzumab has been shown to significantly extend OS to

a mean of 13.9 months with a limited 37.7 month follow-up, compared to a mean of

9.9 months achievable with current standard care. This evidence is summarised in

Table 36 and demonstrates that inotuzumab meets end of life criteria.

Table 36: End-of-life criteria

Criterion

Data available

The treatment is indicated
for patients with a short life
expectancy, normally less
than 24 months

Adults with relapsed or refractory (R/R) disease experience
reported median overall survival as low as 3 months with
current therapies'*™*

Median OS in the trial for the control arm (which can be
assumed to be representative of UK clinical practice®) is 6.7
months using the primary OS analysis and 9.9 months for the
RMST OS analysis; both of which are below the 24-month
requirement for end-of-life.

(See Section 3.4).

There is sufficient evidence
to indicate that the
treatment offers an
extension to life, normally
of at least an additional

3 months, compared with
current NHS treatment

Using the RMST analysis, which is considered to be more
appropriate in this patient population (Section 4.4), inotuzumab
significantly extends OS to 13.9 months vs 9.9 months with
chemotherapy (p=0.0023), for a gain in OS of 4-months” with
a limited 37.7 months of follow-up. Survival outcomes are
presented in Section 4.7.

The economic model presents mean life years for SoC as 1.49
compared to 6.66 for inotuzumab, again showing an increase
of greater than the 3 months required for end of life (see
Section 5).

The treatment is licensed

Inotuzumab was assigned orphan designation by the EMA on
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or otherwise indicated for 7 June 2013.%8

small patient populations | Around 117 patients per year are expected to be eligible for
inotuzumab in England and Wales. (See Section 3.4).

4.14 Ongoing studies

No further studies will provide additional evidence for the indication being appraised
within the next 12 months. Final OS and safety updates from the INO-VATE1022 trial
are expected March 2017.
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5. Cost effectiveness

De novo cost-effectiveness model

The cost-utility of inotuzumab for the treatment of R/R B-cell ALL was assessed with an area-

under-the-curve, partitioned survival model. The model included four core health states, each

defined by a combination of patients’ response to treatment and subsequent receipt (or not) of
HSCT: ‘No CR/CRi & no HSCT’, ‘CR/CRI & no HSCT’, ‘HSCT & Post HSCT' and ‘Death’

Within each of the core health states (except death), PFS and OS were modelled.

In the base case analysis, inotuzumab was compared to standard of care, which consists of a
combination of FLAG-IDA, HIDAC, CM (in combination with imatinib for Ph+ patients). Each
individual treatment within standard of care was also evaluated independently.

OS and PFS estimates and rate of responses and subsequent transplantation for inotuzumab
versus standard of care were based on the INO-VATE 1022 trial data; covariate adjustments
for patient characteristics were incorporated into the OS and PFS analysis.

Health-state utilities were captured within the INO-VATE 1022 trial, and were applied in the
model to progression-free patients who did not undergo a HSCT. For the patients undergoing
HSCT, health-state utilities were treatment independent and based on the time following
HSCT. These values were based on evidence from the literature. For progressed patients,
utilities were applied based on the literature.

Disutilities for adverse events were considered already accounted for in the on-treatment
utility; however, a disutility for veno-occlusive disease (VOD) was applied to capture the low
quality of life associated with this event.

Input from expert oncologists who treat ALL patients in the UK was sought to validate the
assumptions and the model structure.

Base case results

In the base case analysis, inotuzumab was associated with a deterministic ICER of £40,013
when discounted at 1.5%, ranging to £55,869 per QALY when 3.5% discounting is applied.

The NICE Methods Guide suggests a discount rate of 1.5% for benefits in cases where costs
or benefits are sustained over a very long period (normally at least 30 years), and inotuzumab
is a bridge to HSCT which can restore patients to normal life expectancy.

The modelled clinical outcomes were validated against clinical outcomes from the evidence
base. The model supports a survival advantage associated with inotuzumab as a result of the
treatment acting as a better bridge to potentially curative therapy than the standard of care.

Sensitivity analyses

The probabilistic ICER was similar to the deterministic. However, when uncertainty around
post-HSCT survival is introduced, the probabilistic ICER ranges from £48,459 discounted at
1.5%, to £67,575 per QALY when discounted at 3.5%. It should be noted that that uncertainty
around post-HSCT survival is most likely to be driven by the efficacy of HSCT, the benefits of
which are already established and have been explored within the literature and prior
appraisals. Therefore, this uncertainty within the model does not necessarily extend to
uncertainty in real UK clinical practice around the use of inotuzumab.

Scenarios are presented which explore the cost-effectiveness when the model is in line with
UK clinical practice, where there is a maximum of 3 treatment cycles or when patients have
not had a prior HSCT. In all key scenarios relevant to UK practice, the deterministic ICER is
lower than the base case indicating that the base case model is conservative to the true cost-
effectiveness of inotuzumab in a UK NHS.
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5.1 Published cost-effectiveness studies

5.1.1. Identification of studies

An SLR was undertaken with the objective of identifying cost-effectiveness studies
relevant to the decision problem. A secondary objective of this search was to identify
cost-minimisation analyses (CMA) and budget impact models (BIM) that would report
relevant data to inform the separate cost and resource SLR (Reported in Section

5.5.1). All searches were conducted between 5 and 6 September 2016.

The search strategies used in the electronic searches are provided in full in

Appendix 3.1. The databases searched were:
e MEDLINE and Embase (using Embase.com)
e MEDLINE In-Process (using PubMed.com)
e EconLit
e The Cochrane Library, including the following:

— The Cochrane Database of Systematic Reviews (CDSR)

Database of Abstracts of Reviews of Effectiveness (DARE)

National Health Service Economic Evaluations Database (NHS EED)

Centre for Reviews and Dissemination — Health Technology Assessment
Database (CRD HTA Database)

The searches were limited to those published since 2000 to focus on the most recent
cost-effectiveness data. This restriction was applied as considerable changes have
been observed in the last 16 years (2000-2016) in relation to costs and resource
use, advances in technology (drug therapy, diagnostics, etc.), quality/SoC, the

overall standards of living and inflation.

In addition, hand searches of conference proceedings were performed to identify
recently completed or ongoing studies of interest. These searches were restricted to

the last 2 years and covered the following conferences:
e British Society for Haematology (BSH)

e European Haematology Association (EHA)
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e International Society for Pharmacoeconomics and Outcomes Research
(ISPOR) Annual European Congress

¢ [ISPOR Annual International Congress

Additional searches to identify any relevant data were made on the websites listed

below:

e EMA (http://www.ema.europa.eu/ema/)

e US Food and Drug Administration (FDA) (http://www.fda.gov/)

e NICE Guidance (http://www.nice.org.uk/)

e CADTH (http://cadth.ca/en/products)

e SMC (http://lwww.scottishmedicines.org.uk/Home)

e AWMSG (http://www.wales.nhs.uk/sites3/home.cfm?orgid=371)

Bibliographies of key published systematic reviews, economic models and HTAs
were also screened to ensure that our initial searches captured all the relevant

studies.

The search strategies were designed using search filters validated by the Scottish
Intercollegiate Guidelines Network (SIGN). All relevant studies in English were
included. Non-English language publications were included and flagged to be
explored only if sufficient evidence was not available in the English language

publications; however, no non-English articles were identified.

5.1.2. Study selection criteria

The papers identified within the searches were assessed against explicit

inclusion/exclusion criteria outlined in Table 37.

In the first instance, primary screening was conducted where each reference (title
and abstract) was independently reviewed by one reviewer by applying the basic
selection criteria specified in Table 37. Any uncertainty regarding the inclusion of
studies was checked and judged by a second independent reviewer. The full-text
articles were obtained for potentially relevant studies identified by primary screening
of titles and abstracts. These studies were independently assessed by one reviewer
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against each eligibility criteria. Any uncertainty regarding the inclusion of studies was

checked and judged by a second independent reviewer.

Studies that assessed mixed disease populations (e.g. R/R ALL and treatment-naive
ALL or R/R ALL and other malignancy/ies) were included only if separate data were
reported for R/R ALL. Similarly, studies that assessed both paediatric and adult
patients were included only if subgroup data were available for patients >15 years of
age, due to the fact that patients who are 15 years or older can be treated with
treatment regimens recommended for adults. Studies were included if at least one
treatment arm comprised of an intervention of interest. The relevant cost and
resource use data identified from cost-minimisation analyses and budget impact
analyses were identified within this review, but were extracted in the cost and
resource use review (described in Section 5.5.1). Included studies were categorised

based on study country/setting at the secondary screening stage.

Table 37: Inclusion and exclusion criteria for economic modelling studies

Criteria Inclusion Exclusion
Population « Patients aged at least 15 years® e Paediatric patients
« Patients diagnosed with R/R ALL » Patients with newly diagnosed ALL
Intervention | Pharmacological interventions for R/R ALL: | ®Any pharmacological treatment not
¢ Inotuzumab mentioned in the list of included
¢ Blinatumomab interventions
e Dasatinib
e Imatinib
e Ponatinib

e Clofarabine

e FLAG (fludarabine, cytarabine,
granulocyte-colony stimulating factor)

e FLAG-IDA combination of fludarabine,
cytarabine, idarubicin and G-CSF

e HIDAC (high dose cytarabine)

¢ Ara-C plus mitoxantrone

e Methotrexate

e Asparaginase

¢ Daunorubicin

e Cyclophosphamide

e Vincristine

e Mercaptopurine

e Pegaspargase

e Doxorubicin

¢ Any pharmacological treatment not
mentioned in the list of included
interventions

e Any non-pharmacological treatment

Comparator | © Placebo
« Best supportive care

e Any treatment from the list above

Outcomes * ICER
e Costs (unit and total)
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Criteria Inclusion Exclusion

e QALYs

olLYs

¢ Incremental costs

e Incremental QALYs/LYs

e Model inputs (e.g. transition probabilities)
e Sensitivity analyses results

Study type Full economic evaluations, such as: * Non-systematic reviews, letters and
¢ Cost—consequence comment articles
¢ Cost-effectiveness ¢ Burden of illness studies and non-
e Cost—utility modelling studies

e Cost—benefit

e Cost-minimisation
e Budget impact

o Systematic review”

« Studies published in English e Studies were not excluded based on

« Studies published in non-English publication language
languages were included and flagged®

Language

Publication « Studies published in or after 2000 (last 16 | * Published before 2000

timeframe years)

Country ¢ Study inclusion was not restricted to any
specific country/region

Key: ALL, acute lymphoblastic leukaemia; G-CSF, granulocyte-colony stimulating factor; ICER,
incremental cost-effectiveness ratio; LYs, life years; QALYs, quality-adjusted life years; RR ALL,
relapsed or refractory acute lymphoblastic leukaemia.

Notes: # Patients who were 215 years were included for completion as in R/R ALL they may be
treated with the treatment regimen recommended for adults; b Systematic reviews were included and
flagged for bibliography searches; © Studies published in languages other than English were to be
explored only if sufficient evidence was not identified from English language studies.

5.1.3. PRISMA flow diagram for the economic SLR

A total of 602 potentially relevant papers or abstracts were identified for the
economic evaluations review. These studies were screened based on the
information reported in their titles and/or abstracts. Of these, 587 were excluded at
the primary screening stage, reasons for exclusion were being review/editorials
(n=311), having incorrect study designs (n=173), investigating diseases other than
ALL (n=47) and being animal/in vitro studies (n=40).

Fifteen articles were assessed in full for further evaluation. Of these, 11 were
excluded, and three were unavailable; therefore, one paper was included in the
review. Papers were excluded for reasons such as being review/editorials (n=3),
having no extractable data (n=3), patients being <15 years old (n=2), having

incorrect study designs (n=1), investigating diseases other than ALL (1) and
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investigating early stage ALL. Additionally, one abstract and eight HTAs were
included from conference searches and websites searches, respectively. Therefore,

10 citations were included for this review.

The details for flow of studies are presented in Figure 22 using a PRISMA flow

diagram.

Figure 21: PRISMA diagram for economic modelling studies
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Key: PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-Analyses.
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5.1.4. Overview of included studies

Ten publications were included within the economic review; two were abstracts®*® 13!

and eight were HTA appraisals. The HTA appraisals were for the assessment of
ponatinib (n=3)*3?***  blinatumomab (n=3)*****° and dasatinib (n=2). There were no
economic evaluations identified that compared inotuzumab with the required
comparators.

lannazo et al. (2015)"*°

reported a health economic (HE) model of patients with Ph+
ALL who were resistant or intolerant to dasatinib. A Markov cohort model assessing
the cost effectiveness of ponatinib followed by HSCT in patients who had achieved a
major cytogenic response versus best supportive care was described. The analysis
was conducted from the UK NHS perspective, with a lifetime horizon, 3-month cycle
length and applied discount rates off 3.5% for both costs and outcomes in line with

the NICE reference case.'*°

The Mucha et al. 2015 abstract compared to dasatinib and FLAM (fludarabine,
cytarabine and mitoxantrone) in the Ph+ ALL population. This study was a Markov
model that considered PFS, post-progression survival (PPS) and survival post-
HSCT. The model analysis was conducted from the pubic payers’ perspective in

Poland, and considered a lifetime horizon.

The three ponatinib HTAs were submitted to CADTH, SMC and AWMSG™*** and
considered only Ph+ ALL patients for whom tyrosine kinase inhibitor (TKI) therapy
was inappropriate as a result of resistance or intolerance or presence of T3151
mutation. The cost effectiveness of blinatumomab was assessed by three HTAs
(CADTH, SMC and AWMSG) for adult patients with relapsed/refractory Ph- B-cell
precursor ALL. Dasatinib was assessed by the SMC and the AWMSG for the
indication of adults with Ph+ ALL with resistance or intolerance to prior therapy. A

summary of the economic evaluations is presented in Table 38.

Quality assessment was undertaken of the economic evaluations identified within the
review. This was conducted using the Drummond and Jefferson economic modelling
checklists.*** Summaries of these assessments are presented in Appendix 3.2.
As no economic evaluations were identified that compared inotuzumab with the

relevant comparators, a de novo cost-effectiveness model was developed.
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Table 38: Key characteristics of economic modelling studies

Study name | Patient Intervention/ | Country | Typeofstudy | gponsor Cost year HE perspective | Model HS
population comparator Type of model Currency Time horizon Stem cell/BMT
Discount Cycle length was modelled as
rate HS?
Abstracts
lannazzo et al., | Patients with Ponatinib® UK CE ARIAD 2014 UK NHS Ph+ ALL response,
20152 Ph+ ALL who BSC Markov cohort Pharmaceuti | Pounds (£) Lifetime Ph+ ALL no
develop model cals, Inc., 3.5% for costs | 3-month cycles response, post-
resistance or Cambridge, | and outcomes alloHSCT, adverse
intolerance to MA, USA event
dasatinib Yes
Mucha 2015 Patients with Dasatinib Poland CU and CE NR NR Public payer’'s Survival without
Ph+ ALL with FLAM Markov model € Lifetime progression,
resistance or 5% for costs NR survival after
intolerance to and 3.5% for allogeneic HSCT,
prior therapy benefits survival after
progression, death
Yes
HTA — CADTH
pCODR — Patients with Two economic | Canada CU and BIA ARIAD NR NR NR
ponatinib Ph+ ALL for analyses Markov model Pharmaceuti | Dollars ($) Lifetime NR
(Iclusig®) whom other TKI | Ponatinib vs cals, Inc. NR (20 years)
therapy is not allogenic NR
appropriate® HSCT
Ponatinib vs
palliative BSC
(hydroxyurea)
pCODR — Adult patients Blinatumomab | Canada CU, CE and Amgen 2015 Government Remission (CR;
blinatumomab | with relapsed/ Salvage BIA Canada Inc. | Dollars ($) health payer CRh; CRsg), PD
(Blincyto®) refractory Ph- B- | therapy with Partitioned NR 50 years and death
cell precursor hyper—CVADd survival model NR No
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Study name | Patient Intervention/ | Country | TyPeofstudy | gponsor Cost year HE perspective | Model HS
population comparator Type of model Currency Time horizon Stem cell/BMT
Discount Cycle length was modelled as
rate HS?
ALL
HTA — AWMSG
blinatumomab | Adult patients Blinatumomab | Wales CU and BIA Amgen Ltd NR NHS Wales Remission (CR;
(Blincyto) with relapsed/ SoC: FLAG- (UK) Markov model Pounds (£) Lifetime CRh; CRsg), PD
refractory Ph- B- | IDA 3.5% for costs | NR and death
cell precursor and outcomes No
ALL
Dasatinib Adults with Ph+ Dasatinib Wales CU and BIA Bristol- Inflated to NHS Wales Initial best
(Sprycel®) ALL with Imatinib (UK) Markov model Myers 2006 (CU) Lifetime (CU) response, no initial
advice no. resistance or SCT Squibb and 2008 5 year (BIA) response or death
1407 intolerance to Pharmaceuti | (BIA) 1 month No
prior therapy cals Ltd Pounds (£)
Cost and
outcomes
discounted at
3.5%
Ponatinib Patients with Ponatinib Wales CE and BIA NR NR NHS Wales Active treatment,
(Iclusig) Ph+ ALL® SCT Markov cohort Pounds (£) Lifetime allo-SCT, BSC and
Ref number: BSC' model Cost and 3 month death®
1163 outcomes Yes
discounted at
3.5%
HTA — SMC
Blinatumomab | Adult patients Blinatumomab | Scotland | CU Amgen 2016 NHS Scotland Remission (CR;
(Blincyto) with relapsed/ SoC: FLAG- (UK) Decision Europe B.V. | Pounds (£) Lifetime for CRh; CRsg), PD
SMC No. refractory Ph- B- | IDA analysis model 3.5% for patients aged 40 | (PD; aplastic bone
1145/16 cell precursor outcomes years at the start | marrow or PR) and
ALL of the model death
NR Yes
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Study name | Patient Intervention/ | Country | TyPeofstudy | gponsor Cost year HE perspective | Model HS
population comparator Type of model Currency Time horizon Stem cell/BMT
Discount Cycle length was modelled as
rate HS?
Dasatinib Adults with Ph+ | Dasatinib Scotland | Economic Bristol- NR NHS Scotland NR
(Sprycel) ALL with Imatinib (UK) analysis (but Myers NR NR NR
SMC No. resistance or BMT not given Squibb NR NR
371/07 intolerance to clearly) Pharmaceuti
prior therapy NR cals Ltd
Ponatinib Patients with Two economic | Scotland | CU and BIA ARIAD NR NHS Scotland NR
(Iclusig) SMC Ph+ ALLA analysis: NR Pharmaceuti | Pounds (£) Lifetime NR
No. 1032/15 Ponatinib vs cals, Inc. NR NR
SCT
Ponatinib vs
BSC

Key: ALL, acute lymphocytic leukaemia; AWMSG, All Wales Medicines Strategy Group; BIA, budget impact analysis; BMT, bone marrow transplant; BSC, best supportive
care; CADTH, Canadian Agency for Drugs and Technologies in Health; CE, cost effectiveness; CR, complete remission; CRh, complete remission with partial haematological
recovery; CRsg, complete remission by study group; CU, cost utility; FLAM, fludarabine, cytarabine and mitoxantrone; FLAG-IDA, combination of fludarabine, cytarabine,
idarubicin and granulocyte-colony stimulating factor (G-CSF); HE, health economic; HS, health states; HSCT, haematopoietic stem cell transplantation; HTA, health technology
assessment; hyper-CVAD, hyper fractionated-CVAD: cyclophosphamide, vincristine, doxorubicin and dexamethasone; NHS, National Health Service; NR, not reported;
pCODR, pan-Canadian Oncology Drug Review; PD, progressive disease; Ph+, Philadelphia chromosome positive; Ph-, Philadelphia chromosome negative; PR, partial
remission; SMC, Scottish Medicines Consortium; SoC, standard of care; TKI, tyrosine kinase inhibitor.
Notes:  Poster associated with abstract was also identified; ® Followed by alloHSCT in patients who achieve major cytogenic response; © Not appropriate, i.e. T315| mutation
positive or where there is prior TKI resistance or intolerance; d Hyper-CVAD (hyper fractionated; CVAD: Course A: cyclophosphamide, vincristine, doxorubicin and
dexamethasone + Course B-Methotrexate, cytarabine as per the Sunnybrook Hospital protocol); ® Patients who are resistant/intolerant to dasatinib; for whom subsequent
treatment with imatinib is not clinically appropriate or who have the T315] mutation.

f Comparator treatment sequences for the Ph+ ALL indication were based on whether patients were suitable or unsuitable for SCT.

For patients who were suitable for SCT, the relevant treatment sequences were:

« Ponatinib, followed by SCT (Ponatinib, SCT) in those patients who respond to it; BSC is applied after ponatinib discontinuation

 Entire modelled population starts on SCT (SCT)
For those patients not suitable for SCT, the relevant treatment sequences were:
« Ponatinib treatment, followed by BSC in case of discontinuation
« Patients are only given palliative chemotherapy (BSC)

9 Patients start in the ‘Active Treatment’ state if the comparator is ponatinib, in the ‘allo-SCT’ state if the comparator is allo-SCT and in the ‘BSC’ state if the comparator is BSC.
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5.2 De novo analysis

5.2.1. Patient population

The INO-VATE 1022 trial was the primary source of key clinical data used to inform
the cost-effectiveness model. This study, as detailed in Section 0, was a Phase Il
randomised, multicentre, open-label trial assessing the efficacy of inotuzumab
versus investigators choice of chemotherapy in R/R CD22 positive ALL patients. The
patient population considered within the economic model is adults with R/R B-cell
ALL, in line with the final scope issued by NICE shown in Table 1. The baseline
characteristics of weight, age and gender split obtained from the INO-VATE 1022

trial were used to inform the economic model.

5.2.2. Model structure

The model was developed using a Markov health state structure to reflect the UK
clinical pathway of patients with R/R B-cell ALL. The model structure had four main
health states to reflect the disease and the path to potentially curative therapy
(HSCT): ‘No CR/CRi & no HSCT' ‘CR/CRi & no HSCT’, ‘HSCT & Post-HSCT’ (which
incorporated patients both CR/CRi and No CR/CRI) and ‘death’, which was an
absorbing state into which patients can transition from any other state. Within each
of these main health states (excluding ‘death’), PFS was also modelled. The four
main health states were selected in line with the disease where a patients’ remission
level would be likely to determine their survival in addition, particularly for patients
who are ineligible for HSCT (see Section 5.3). In addition, there is evidence to
suggest that a patients’ quality of life will differ depending upon their response and
whether they undergo HSCT??, therefore it was considered appropriate to model the

level of remission and HSCT as different health states.

The main goal of treatment in ALL is to bridge patients to potentially curative therapy,
with remission typically a pre-requisite to receive such therapy. Curative therapy
gives patients the best chance of improved OS, so achieving CR/CRI is the key
outcome. The high CR/CRI rates seen within the INO-VATE 1022 trial illustrate
inotuzumab’s benefit patients in acting as a bridge to potentially curative therapy, so

a key objective of the model was to accurately reflect this treatment benefit.
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The model was designed in line with the NICE reference case®*, from the
perspective of the UK NHS and PSS. A cycle length of 28 days was used in the
model, which was broadly in line with the treatment cycle length of inotuzumab and
comparator regimens. In line with standard practice, a half-cycle correction was
applied. The starting age in the model is 46 as this was the average age of the ITT
population in the INO-VATE 1022 trial and is in line with the population segment
expected to receive inotuzumab in the the UK. HSCT is potentially curative, the
model uses a time horizon of 60 years to ensure that all the costs and outcomes

over a patient’s full lifetime were captured in line with the NICE reference case.**

The model structure is shown in Figure 23. This model structure is reflective of the
disease area where the goal is remission and HSCT, and is in line with the design of
the INO-VATE 1022 study where two primary endpoints are remission (CR/CRi) and
OS. The level of remission is the CR/CRi rate, as defined in Section 3.1 (Table 5).
PFS was also captured within the trial, and is incorporated as a sub-state within the

model.

Figure 22: Model structure diagram

[ Baseline entry level J

No CR/CRi & no HSCT
- free

CR/CRi & no HSCT HSCT & Post HSCT

Progression
- free
Progression

Progression
- free

Progression

© = Health state

CR/CRi = Complete response/ complete response with incomplete count recovery

HSCT = Haematopoietic stem cell transplantation

Note: Patients can receive HSCT whether they are No CR/CRi or CR/CRi.
Key: CR, complete response; CRi, complete response with incomplete count recovery; SCT, stem
cell transplant.
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All patients enter the model in Cycle 0 (baseline entry level), where it is assumed
that they have not begun treatment for R/R B-cell ALL and have therefore have not
yet achieved treatment remission. By the end of the first cycle, Cycle 0, the model
transitions patients from the baseline entry level into respective follow-on health
states defined by their response to treatment and the presence (or absence) of
subsequent HSCT, where they are for the beginning of their second cycle (Cycle 1).
Assuming that patients’ response to treatment is determined within 1 cycle is a
simplification of reality, as in practice, it is possible for this to take slightly longer than
1 cycle. However, this simplifying assumption made by the model is broadly in line
with the clinical trial, where the majority of patients who achieved CR/CRi had done
so by Cycle 1 and - by Cycle 3. Indeed, UK clinical experts at a recent advisory
board agreed that CR/CRi is typically detected in the first few cycles of treatment.*®
Furthermore, these clinicians considered that it would be uncommon to treat patients

beyond 1 to 2 cycles, with a third cycle given as a maximum.

The transition in the first cycle to the respective states is done so by using
probabilities derived from the results of the INO-VATE 1022 trial to determine the
proportion of patients that achieve CR/CRi with no HSCT, the proportion of patients
that would receive HSCT, and the patients that had No CR/CRI. These proportions
(shown in Table 39) were used to inform the transitions from baseline into the
respective health states at Cycle 1.

Table 39: Proportion of patients in each health state from Cycle 1

Health state Inotuzumab Standard of care

No CR/CRI

CR/CRi and no HSCT

HSCT & post-HSCT

Key: CR, complete response; CRi, complete response with incomplete count recovery; HSCT,
haematopoietic stem cell transplant

To best reflect the R/R B-cell ALL patient journey in practice and the transition to
HSCT, tunnel states were developed to represent the wait that patients may
experience while waiting for HSCT. Time to HSCT data were taken from the INO-
VATE 1022 trial to determine how many cycles patients in the ‘SCT & post-HSCT’

health state spend waiting in a holding state before their transplant. The proportions
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of patients receiving HSCT from the trial is shown in Table 40. A diagrammatic
example of the tunnel states is shown in Figure 24, using an example of HSCT
across 2 cycles. Within each tunnel state, patients either stay progression free,
progress or die. Within the trial, the patients waiting time to receive HSCT once
eligible was up to | cycles for inotuzumab and [[flcycles for SoC. However, UK
clinical experts at a recent advisory board*® noted that time to HSCT is substantially
shorter in UK clinical practice than within the clinical trial, with patients who go on to
receiving HSCT typically doing so by the third cycle. As such, the model base case
uses the trial data to inform the patients waiting for HSCT, and scenario analyses
explores the cost-effectiveness by assuming a maximum of three cycles spent
waiting for HSCT, in line with UK clinical practice (those in cycles 4-15 in Table 40
are moved forwards to cycle 3). To explore the impact of waiting for potentially
curative therapy fully, a further scenario was conducted that uses the average time
patients received a HSCT in the trial (] months for inotuzumab patients and |
months for SoC patients on average, reflective of a maximum wait time of [J and ||}
cycles in the two arms).

Table 40: Proportion of HSCT patients receiving HSCT in each cycle

Cycle Inotuzumab arm SoC arm
! I I

2 | |
3 | |
4 I I
5 | ___

6 I |
! I I

: — —

9 B —_
10

T — —
12 || N
13 || Bl
14 || B
15 | N
Total 100.00% 100.00%
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Figure 23: Example of the tunnel states used for the Post-HSCT health state

Waiting for SCT

SCT on cycle 2

Progression
free

SCT on cycle 3

Progression
free
Progression

Key: SCT, stem cell transplant.

Once patients have transitioned to their respective health state (‘No CR/CRi & no
HSCT’, ‘CR/CRi and no HSCT’, ‘HSCT & post-HSCT’), they are modelled based
upon PFS and OS (where PFS and OS are reflective of whether patients receive a
HSCT, and if not whether patients achieved CR/CRIi). The time-dependent
probability of progressing or dying are then informed using parametric survival
curves as described in Section 5.3.

MRD negativity has been shown to be a key determinant of a patient’s prognosis for

TA44. 46,65, 142, 143. tharefore, its inclusion was considered

survival following HSC
relevant for the economic model. However, as acknowledged within the literature,
there is considerable uncertainty about its applicability and value in a relapsed

population.** **3 Furthermore, given all the parametric survival modelling considered
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a treatment covariate, the benefit of increased MRD negativity for patients that
received inotuzumab (see Section 4.7) would already be inherently captured within
the analysis. Therefore, despite prior economic models in similar disease areas
including MRD status within their model structure, the cost-effectiveness model built
for this analysis did not include MRD status.**® Nonetheless as MRD status is cited

L44, 46, 65' and

as an important prognostic factor for patient outcomes in R/R B-cell AL
there was a significant difference in the proportion of patients that achieved MRD
negativity in the two treatment arms in the INO-VATE 1022 study (see Appendix 4),
the inclusion of MRD was explored in sensitivity analysis. Within this scenario post-
HSCT survival data was pooled, with parametric survival curves fit to the data that

included a covariate adjustment for MRD status.

The main features of the model are reported in Table 41, with a model summary
diagram presented in Figure 53. The model considered costs associated with
treatment, administration, subsequent treatment, AEs, HSCT and end of life. The
costs were split based upon the level of remission and occurrence of HSCT, and are
described in detail in Section 2155.5.

HRQL is captured based on the health states within the model and dependent on the
progression status of the patient. HRQL was expected to differ based upon
remission status, progression, and time after HSCT. Utility decrements were applied
for patients that experienced graft versus host disease (GvHD) and VOD, which are
a direct result of HSCT, and therefore unlikely to be captured within the on-treatment
utilities obtained from within the INO-VATE 1022 trial. However, this may be
considered a conservative approach as some patients in the inotuzumab arm
experienced VOD while on treatment, and these disutilities would already be
reflected in the EQ-5D. The potential double counting of this disutility reduces the
average QALYs for inotuzumab. HRQL is described in Section 5.4

Table 41: Features of the de novo analysis

Factor Chosen values | Justification
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Factor Chosen values | Justification

Time horizon 60 years Lifetime horizon as per NICE guidance,
considered long-enough to capture the long-
term economic and clinical aspects of R/R B-
cell ALL with 100% of patients dying by the end
of the time horizon

Were health effects QALYs NICE reference case*°
measured in QALYSs; if
not, what was used?

Base case range is Yes The Reference Case stipulates a discount rate
presented with of 3.5% for costs and benefits. However,
discounting reflecting bridging to HSCT can potentially restore

of 1.5% and 3.5% patients to normal life expectancy. The NICE

Methods Guide suggests a discount rate of
1.5% for benefits in cases where costs or
benefits are sustained over a very long period
(normally at least 30 years). > 144

Perspective NHS England NICE reference case™®
(NHS/PSS) and Wales

Key: NHS, National Health Service; PSS, Personal Social Services; QALYs, quality-adjusted life
years.

The key goal of treating R/R ALL (with inotuzumab or SoC) is to bridge to potentially
curative therapy, with patients potentially benefitting from a return to normal life
expectancy with an otherwise very aggressive, end-of-life disease. The majority of
costs of treatment (drug acquisition costs and cost of HSCT in particular) are
experienced in the short term; hence, discounting future costs produces a similar
estimate for lifetime costs as no discounting. However, as benefits may be
experienced in the longer run (i.e. a return to normal life expectancy), discounting
future benefits provides a substantially lower estimate of lifetime benefits (QALYS)
than no discounting. As such, the cost to benefit ratio, (the incremental cost-
effectiveness ratio [ICER]) increases when discounting is applied. As a result, under
these circumstances, discounting may potentially underestimate the value of a
treatment in this disease area.* A NICE citizens council meeting in 2011
summarised that the likely scenario in which lower discounting rates would need to
be explored should be where the majority of costs are accrued up front while the

benefits are accrued over a life-time, producing ‘high QALY benefit’ or a total cure.'*®

The NICE Methods Guide (6.2.19) also discusses this phenomenon, stating that in

cases when treatment restores people who would otherwise die or have a very
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severely impaired life to full or near full health, and when this is sustained over a very
long period (normally at least 30 years), cost-effectiveness analyses are very
sensitive to the discount rate used. To account for this, the Methods Guide advises
using a discount rate of 1.5% for benefits, lower than the typical 3.5%. As this
guidance is applicable to the treatments and disease pathway in question in this
appraisal, the base case presents a range of ICERs which reflect costs and benefits
discounted at the lower 1.5% as well as the typical 3.5%. Sensitivity analyses are
also presented with 0% discounting which illustrate the true impact of future benefits.

5.2.3. Intervention technology and comparators

Inotuzumab is administered intravenously at a dose of 0.8mg/m? on Day 1, 0.5mg/m?
on Day 8 and Day 15 in Cycle 1; 0.8mg/m? or 0.5mg/m? on Day 1, 0.5mg/m? on Day
8 and Day 15 in Cycle 2 and subsequent cycles. Cycle 1 is a 21-day cycle, or up to
28 days to recover from toxicity, and subsequent cycles are 28 days. Patients can
receive this treatment for up to 6 cycles. Only those with CR/CRi and not going to

HSCT would go beyond cycle 3.

The dosing of inotuzumab implemented within the model was in accordance with the
administration schedule used within the INO-VATE 1022 study, although it should be
noted a maximum of 3 cycles is expected to be recommended in the SPC; this is

explored in a scenario analysis.

The comparators considered in this economic evaluation represent the current
standard of care (SoC) for patients with R/R B-ALL in the UK, which is predominantly
FLAG-based (fludarabine plus cytarabine plus G-CSF) combination chemotherapy.
FLAG-based combination chemotherapy reflects both feedback from clinicians and
the available literature commenting on treatment practices®, which indicate that
FLAG-based regimens are established clinical practice in the UK for the majority of
adults with R/R B-ALL,; this is also in line with the final scope. However, expert
clinical opinion indicates treatment decisions are commonly made at the individual
patient level.*® The most robust evidence base available for the comparison between
inotuzumab and a FLAG-based regimen is from the INO-VATE 1022 trial. Patients in
the investigator’s choice arm within the trial received one of three possible
treatments; FLAG, CM, or HIDAC. Approximately | | | |} BEEEEE of patients in
the INO-VATE 1022 trial received FLAG. CM and HIDAC have also been included in
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the SoC treatments in the model, based on the proportion of patients in the trial who
received these regimens (|} . respectively). Therefore, the INO-
VATE 1022 investigators choice arm of the trial is used to inform the SoC arm within
the economic model. Regarding FLAG, the addition of idarubicin (FLAG-IDA) which
is another treatment regimen administered in a UK setting, has also been explored
within the economic evaluation. Throughout the base case the efficacy observed for
FLAG is used as a proxy for FLAG-IDA. As there is little evidence available within
the literature to suggest that there is any difference in the efficacy of FLAG-IDA
versus FLAG due to the addition of idarubicin, the model makes the assumption that
the two have equivalent efficacy. This is supported by a small study of 105 patients
with poor risk acute leukaemia or myelodysplastic syndrome that were treated over a
4-year period and showed no statistical difference in outcomes between FLAG and
FLAG-IDA.*®

Tyrosine kinase inhibitors (TKIs) have been included as a comparator for Ph+
patients in combination with the chemotherapy selected as SoC in line with the final
scope shown in Table 1. There is uncertainty how effective TKls are after further
lines of treatment, and there are limited efficacy data to inform the model; therefore,
only the costs of TKIs have been incorporated for these patients, and efficacy

remains the same as SocC.

Clofarabine was identified as a treatment for some R/R B-ALL patients within the
NICE scope; however, as noted in Pfizer comments made during the scoping
process, it is not a relevant comparator for this appraisal. Clofarabine is licenced for
patients up to age 21, with the SPC stating that there are insufficient data to
establish safety and efficacy in adult patients.**® Key clinician expert opinion has
indicated that clofarabine is used off-label in an estimated 10-15% of 18—-30 year
olds in the UK. As this use is off-label, it is not appropriate to compare to inotuzumab
within this submission. Furthermore, with under 30s likely to constitute less than 30%
of the expected eligible population, clofarabine usage would equate to less than 5%
of the whole adult population. Therefore, as it is not the standard of care relevant to
this decision problem, it has not been considered a comparator in the economic

evaluation.
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SoC posology is summarised in Table 42, within the economic model the dosage

considered for the cost of SoC treatments is based on the actual dosage received
per cycle by the patients in the INO-VATE 1022 trial.”

Table 42: Dosing schedule for inotuzumab and comparators

Regimen

Dosage

Stopping rules

Source

Inotuzumab

Cycle 1 (21 days)
0.8mg/m? on Day 1,

0.5mg/m? on Day 8
and

0.5mg/m? Day 15.
Cycle 2+ (28 days)
0.8mg/m?® or 0.5mg/m?
on Day 1,

0.5mg/m® on Day 8
and

0.5mg/m® Day 15.

Up to 6 cycles

FLAG | Fludarabine

30mg/m? for 5
consecutive days per
28-day cycle

Cytarabine

2g/m? for 6
consecutive days per
28-day cycle

G-CSF

5ug/kg per day

Up to 4 cycles

CM Cytarabine

200mg/m? for 7
consecutive days per
15-20-day cycle

Mitoxantrone

12mg/m? for 3
consecutive days per
15-20-day cycle

Up to 4 cycles

HIDAC

3g/m? every 12 hours

Up to 12 doses

INO-VATE 1022 CSR®

TKI (Imatinib)

600mg per day orally

Disease
progression

SPCl47

Key: CM, cytarabine plus mitoxantrone; CSR, clinical study report; FLAG, fludarabine, cytarabine,
granulocyte-colony stimulating factor; G-CSF, granulocyte colony-stimulating factor; HIDAC, high
dose cytarabine; SPC, summary of product characteristics; TKI, tyrosine kinase inhibitor.

SoC in the model considered a combination of FLAG, CM and HIDAC, which was
administered within the INO-VATE 1022 trial. At a recent UK advisory board, clinical

experts were presented with the data from the INO-VATE 1022 study, and asked to

comment on the investigators choice arm with regard to the split of the treatments

administered (as presented in Table 43) and the overall outcomes. The clinicians
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considered that the clinical outcomes observed, along with the majority of patients
receiving FLAG, were representative of the current standard of care within the UK.
Within the base case, a blended comparison based on the INO-VATE 1022 study is
used to estimate a weighted treatment cost. In scenario analyses, each comparator
is explored individually (retaining the efficacy of the treatment mix from the trial, but

applies 100% of the respective treatment costs, respectively).

Table 43: Estimated proportion of patients receiving each of the treatments
that form standard of care obtained from the INO-VATE 1022 trial

Treatment Proportion
FLAG -
e .
HIDAC -

Key: CM, cytarabine plus mitoxantrone; FLAG, fludarabine, cytarabine, granulocyte-colony
stimulating factor; HIDAC, high dose cytarabine.

5.3 Clinical parameters and variables

Clinical data were obtained from the Phase Ill RCT, INO-VATE 1022, described in
Section 0. Patients were assigned in a 1:1 ratio to either receive inotuzumab or the
investigator’s choice of standard therapy (FLAG, CM or HIDAC). Data obtained from

the trial that are used in the model are summarised in Table 44.

Table 44: Application of clinical trial data within the model

Data Application in the model
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Data Application in the model

PFS Used to fit parametric survival curves to extrapolate long-term
PFS estimates.

(OF] Used to fit parametric survival curves to extrapolate long-term
OS estimates.

Time to HSCT Informs how many patients receive an HSCT per cycle.

Utilities on treatment Used to inform the utility of progression-free patients in the No

CR/CRIi & no HSCT and CR/CRi & no HSCT health states for
each arm while on treatment.

Adverse event incidence Informs the proportion of patients who experienced an adverse
event and associated cost in each arm.

BSA Used to calculate drug costs based on average dose received
per cycle.

Weight Used to calculate drug costs based on average dose received
per cycle.

Proportion of patients who | Used to calculate the cost of subsequent treatments in both
had subsequent treatment | arms.

Key: BSA, body surface area; CR, complete remission; CRi, complete remission with incomplete
haematologic recovery; OS, overall survival; PFS, progression-free survival; HSCT, stem cell
transplant.

5.3.1. Efficacy data

Within the model, efficacy data were obtained from the INO-VATE 1022 trial using
the ITT data outlined in Section 4. These were used to inform both the intervention
and comparator arms. In the Investigator’s choice arm, . out of the 164 patients
were randomised but were untreated. To limit the chance of bias towards the
inotuzumab arm, given that these patients would be categorised as not achieving
CR/CRI, these [ patients have been excluded from the analysis and only the safety
population is considered. This approach is conservative compared to the ITT
analysis as the [J] patients would otherwise be considered as patients in the No
CR/CRI health state, and therefore would rebalance the proportion of patients in
each health state, such that the SoC arm would have fewer patients in HSCT and
CR/CRI. Removing these patients provides a more accurate representation of the
efficacy of SoC arm used to inform the economic model. The overall PFS and OS
efficacy data from the inotuzumab is the same as that reported in Section 4 (Figure 8
and Figure 9). The PFS and OS from efficacy data from the INO-VATE 1022 trial for
the patients that were treated (removing the . untreated patients) in the
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investigators choice arm, used to inform the SoC arm within the model, are reported

in Figure 25.

Figure 24: INO-VATE 1022 SoC safety population: PFS and OS

Key: OS, overall survival; PFS, progression-free survival; SoC, standard of care.

Based on feedback from UK clinicians, the efficacy of the comparator arm within the
INO-VATE 1022 trial was assumed to be equivalent to that expected within UK

clinical practice.*®

As outlined in Section 5.2.2, the cost-effectiveness model considered three major
health states, patients who did not achieve a response (No CR/CRi & no HSCT),
patients who achieved a response but did not go on to have an HSCT (CR/CRi & no
HSCT), and patients who underwent HSCT (SCT & post-HSCT).

For the outcomes of OS and PFS covariate adjusted parametric survival models
(PSM) were fitted. PSMs were fitted respectively to patients from the following three

states:
e Non-responders (No CR/CRi & no HSCT)
e Responder with no stem cell transplant (CR/CRi & no HSCT)

e Patients who receive HSCT (HSCT & post HSCT)
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Table 39 reports the proportion of patients in each of the two model arms

(inotuzumab and SoC), within each state.

For the first two categories ‘No CR/CRi & no HSCT’ and ‘CR/CRi & no HSCT’, PSMs
were fitted using the date of randomisation as the baseline. For patients receiving
HSCTs, PSM were fitted from a baseline of the date of HSCT.

Covariate analysis was conducted with the intention of being able to explore the

impact of different prognostic factors in the R/R B-cell ALL population. Justification

for the covariates selection is provided in Table 45 and the covariates were also

validated by UK clinicians at a recent advisory board.*®

Table 45: Covariates and justifications

Covariate

Justification

Treatment

Treatment covariates were incorporated within the model to
allow the shape and scale parameters to vary in accordance to
the specific treatment data

Age group (<55/=255)

This was a stratification factor in the INO-VATE 1022 trial

Duration of first remission
at randomisation IVRS (<
12 months, = 12 months)

This was a stratification factor in the INO-VATE 1022 trial

Salvage status (1/2) IVRS

This was a stratification factor in the INO-VATE 1022 trial

Philadelphia category
(Ph+/-)

Given the importance of Ph status for prognosis, the
parametric models included this covariate to explore the
performance of inotuzumab versus SoC within the population

Prior HSCT (Yes/No)

Included to be in line with current UK clinical practice where a
2" SCT is not reimbursed. Also, in current clinical practice,
FLAG-IDA would be prescribed for patients with the aim of
bringing them to SCT. A patient with a prior SCT, would
therefore not be treated with FLAG-IDA, as a second SCT
would not be reimbursed.

Region (EU, North
America, Japan and Other
Asia)

Treatment in Japanese patients were seen as an outlier from
other countries, with regard to the typical conditioning
regimens available (such as ThioTEPA associated with an
increase in the incidence of VOD), and therefore was
incorporated as a covariate to explore its impact on the
predicted cost-effectiveness outcomes.

Key: HSCT, haematopoietic stem cell transplant; IVRA, interactive voice response system; Ph+/-,
Philadelphia chromosome positive/negative; SoC, standard of care; VOD, veno-occlusive liver

disease.
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All covariate parameters are presented in Appendix 5. The covariate PSMs were
stratified by treatment while keeping the remaining covariate coefficients constant.
Models fitted include:

e Exponential

e Weibull

e Log normal

e Log logistic

o Gompertz

e Generalised gamma

The best-fitting parametric curves were identified through visual inspection,
assessment of clinical plausibility, and the typical metrics of statistical fit (Akaike
information criterion (AIC) scores and Bayesian information criterion (BIC) scores) in
line with the NICE Decision Support Unit guidelines.'*® Throughout the analysis the
treatment covariate is applied such that there is a treatment effect on both the shape
and the scale parameter, therefore the curve can change accordingly to fit the data
more accurately than a standard HR. This is applied to all parametric curves apart
from the exponential, as there is only one parameter (the scale parameter) used to

inform survival in this case.

It is worth noting that within the trial, two definitions of PFS were captured. Outcomes
relating to the ‘standard’ definition of PFS more commonly used in solid tumour
oncology which defines PFS as the time from randomisation to the first
documentation of disease progression or death due to any cause, whichever occurs
first. In haematology-oncology, PFS is typically defined more extensively to include
not only the time from randomisation to the first documentation of disease
progression or due to death, but also disease progression incorporates objective
progression, as well as relapse from CR/CRI, and treatment discontinuation due to
the global deterioration of health status. This definition of PFS also includes starting
new induction therapy or post-therapy SCT without achieving CR/CRi. Both of these
measures were included in the trial, but because the latter is considered more
relevant to clinical practice in ALL, it is this definition which has been used to inform
the PFS states within the economic evaluation
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5.3.2. No CR/CRi & no HSCT

Patients in the No CR/CRi & no HSCT category had the poorest outcomes, with the
shortest survival times based upon the extrapolated PFS and OS curves. In total,
there were |l patients in the inotuzumab arm compared to || N in
the investigator’s choice arm. As stated in Section 5.2.3, investigator’s choice was
used as a proxy for SoC within the model. No statistical difference was found
between inotuzumab and SoC in the PFS and OS curves shown in Figure 26 and
Figure 27.

Figure 25: PFS in No CR/CRi & no HSCT patients

Key: CR, complete remission; CRi, complete remission with incomplete haematologic recovery; PFS,
progression-free survival; SoC, standard of care.
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Figure 26: OS in No CR/CRi & no HSCT patients

Key: CR, complete remission; CRi, complete remission with incomplete haematologic recovery; OS,
overall survival, SoC, standard of care.

5.3.2.1. No CR/CRIi & no HSCT - progression free survival
Parametric survival curves were fitted to the data for patients who were categorised
as No CR/CRi who did not undergo an HSCT. Parametric curves and Kaplan—Meier

data are shown in Figure 28 and Figure 29 for inotuzumab and SoC respectively.
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Figure 27: No CR/CRi & no HSCT parametric PFS curves —inotuzumab

Key: CR, complete remission; CRi, complete remission with incomplete haematologic recovery; KM,
Kaplan—Meier; PFS, progression-free survival.

Figure 28: No CR/CRi & no HSCT parametric PFS curves — SoC

Key: CR, complete remission; CRi, complete remission with incomplete haematologic recovery; KM,
Kaplan—Meier; PFS, progression-free survival, SoC, standard of care.

The AIC and BIC statistics are presented in Table 46. The log-logistic curve was
selected due to it being the best statistical fit (as defined by the AIC and BIC criteria)

and the goodness of visual fit.
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Table 46: AIC and BIC statistics: No CR/CRi & no HSCT PFS

Parametric curve AIC BIC

Log-logistic 1031.88 1065.13
Log-normal 1039.40 1072.65
Generalised Gamma 1041.40 1077.42
Weibull 1058.59 1091.84
Gompertz 1070.48 1103.73
Exponential 1092.79 1128.71
Key: AIC, Akaike information criterion; BIC, Bayesian information criterion; CR, complete
remission; CRi, complete remission with incomplete haematologic recovery; OS, overall survival.

5.3.2.2. No CR/CRi & no HSCT - overall survival
For OS the parametric curves and Kaplan—Meier data are shown below in Figure 30

and Figure 31 for inotuzumab and SoC, respectively.

Figure 29: No CR/CRi & no HSCT parametric OS curves —inotuzumab

Key: CR, complete remission; CRi, complete remission with incomplete haematologic recovery; KM,
Kaplan—Meier; OS, overall survival.
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Figure 30: No CR/CRi & no HSCT parametric OS curves — SoC

Key: CR, complete remission; CRi, complete remission with incomplete haematologic recovery;
Kaplan—Meier; OS, overall survival; SoC, standard of care.

The AIC and BIC statistics are presented in Table 47. As with PFS, the log-logistic
curve was selected due to it being one of the best statistical fits (as defined by the

AIC and BIC criteria) and the goodness of visual fit.

Table 47: AIC and BIC statistics — No CR/CRi & no HSCT OS

Parametric curve AIC BIC

Log-normal 1307.72 1340.97

Generalised Gamma 1308.19 1344.21

Log-logistic 1308.98 1342.23

Weibull 1311.19 1344.44

Gompertz 1321.52 1354.77

Exponential 1332.67 1368.58

Key: AIC, Akaike information criterion; BIC, Bayesian information criterion; CR, complete
remission; CRi, complete remission with incomplete haematologic recovery; OS, overall survival.
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5.3.3. CR/CRi & no HSCT

In clinical practice, despite patients achieving CR/CRIi, some patients will not
undergo HSCT. There are a multitude of reasons for this, including lack of a
compatible donor, other health complications, patient preference, and expected poor
prognosis post-HSCT. Although not statistically significant, there is a clear
favourable PFS outcome in inotuzumab over the SoC arm (Figure 32), despite these
patients not going on to receive curative therapy. The OS curves for these patients
are displayed in Figure 33, showing no difference in expected outcomes between the
two treatment arms and similar median survival (see Section 4); this aligns with
expectation, as the benefit of inotuzumab compared to SoC is to bridge more
patients to potentially curative therapy (and thus potentially longer OS). Among those
patients who have not gone on to receive HSCT, the lack of OS benefit is therefore
expected. Within the mode! ||}l of inotuzumab patients were in the
‘CR/CRI & no HSCT’ health state, and [l in the SoC arm

Figure 31: PFS in CR/CRi & no HSCT patients

Key: CR, complete remission; CRi, complete remission with incomplete haematologic recovery; PFS,
progression-free survival; SCT, stem cell transplant; SoC, standard of care.
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Figure 32: OS in CR/CRi & no HSCT patients

Key: CR, complete remission; CRi, complete remission with incomplete haematologic recovery; OS,
overall survival; SCT, stem cell transplant; SoC, standard of care.

5.3.3.1. CR/CRIi & no HSCT - progression free survival

Parametric survival curves were fitted to the data for patients who were categorised
as CR/CRI patients who did not undergo an HSCT. The AIC/BIC statistics are
reported in Table 48. The log-normal curve was considered the best statistical fit with
the lowest AIC and BIC statistics. The Gompertz and exponential curves were
excluded due to the poor visual fits to the Kaplan—Meier data, particularly in the initial
40% of the survival distribution for inotuzumab. Among the remaining distributions
there were minimal differences, with all being potentially clinically plausible; this
plausibility is based upon an expected limited tail in the group who do not go on to
HSCT, as a benefit of potentially curative therapy is not present. Applying this
rationale to both the inotuzumab and SoC curve selection, and considering statistical

fit, the log-normal was selected.
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Figure 33: PFS CR/CRIi & no HSCT — inotuzumab

Key: CR, complete remission; CRi, complete remission with incomplete haematologic recovery; KM,
Kaplan—Meier; PFS, progression-free survival, SCT, stem cell transplant.

Figure 34: PFS CR/CRi & no HSCT - SoC

Key: CR, complete remission; CRi, complete remission with incomplete haematologic recovery; KM,
Kaplan—Meier; PFS, progression-free survival; SCT, stem cell transplant; SoC, standard of care.
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Table 48: AIC and BIC statistics: PFS CR/CRi & No HSCT

Parametric curve AIC BIC

Log-normal 827.7401 856.3245

Generalised Gamma 829.7389 860.7052

Log-logistic 829.9088 858.4931

Weibull 834.6307 863.215

Gompertz 850.1777 878.762

Exponential 888.3582 918.0503

Key: AIC, Akaike information criterion; BIC, Bayesian information criterion; CR, complete
remission; CRi, complete remission with incomplete haematologic recovery; OS, overall survival.

5.3.3.2. CR/CRIi & no HSCT - overall survival

Parametric survival curves were fit to the OS data for patients who were categorised
as CR/CRI patients who did not undergo an HSCT (Figure 36 and Figure 37). The
AIC/BIC statistics are reported in Table 49. The log-logistic curve was considered the
best statistical fit with the lowest AIC and BIC statistics. The log-logistic curves were
selected for this category of patients due to good statistical fit, visual fit and clinical
plausibility. The distributions for the two arms are similar, which is in line with the
similarities seen in the Kaplan—Meier plots. It should be noted, however, that the
choice of the log-logistic favours SoC in the tail of the curve, in contrast to the
Kaplan—Meier data which favour inotuzumab; as such, use of these distributions

produces a conservative estimate of inotuzumab’s survival benefit.
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Figure 35: OS CR/CRi & no HSCT - Inotuzumab

Key: CR, complete remission; CRi, complete remission with incomplete haematologic recovery; KM,
Kaplan—Meier; OS, overall survival; SCT, stem cell transplant.
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Figure 36: OS CR/CRi & no HSCT — SoC

Key: CR, complete remission; CRi, complete remission with incomplete haematologic recovery; KM,
Kaplan—Meier; OS, overall survival; SCT, stem cell transplant; SoC, standard of care.

Table 49: AIC and BIC statistics: OS CR/CRi & No HSCT

Parametric curve AIC BIC

Log-logistic 892.24 920.82
Log-normal 893.19 921.78
Generalised Gamma 895.05 926.02
Weibull 899.07 927.65
Gompertz 912.47 941.06
Exponential 932.54 962.23

Key: AIC, Akaike information criterion; BIC, Bayesian information criterion; CR, complete
remission; CRi, complete remission with incomplete haematologic recovery; OS, overall survival.

5.3.4. SCT & Post-HSCT

Within the INO-VATE 1022 trial there was a statistically significant difference in the
proportion of patients who underwent HSCT in the inotuzumab arm ||
compared to the investigator's choice arm of the trial ||| li] with p<0.0001. As
described in previous sections, the value of inotuzumab is that it allows patients to
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reach CR/CRI, and acts as a bridge to potentially curative therapy, which is HSCT in
the model, but it is expected other curative therapies may become available. Given
that HSCT is the only potentially curative treatment available currently for patients
with ALL, it is a vital element in the treatment pathway and important for overall
outcomes of the ALL patient, particularly in the R/R setting where often patients’

treatment options are limited and their health rapidly declining.

It is worth noting that the economic model considers the total number of patients
within the safety dataset that had an HSCT, regardless of their remission status, and
regardless of their time of transplant and whether this was received prior to any post-
induction therapy. All HSCT rates and outcomes are included to ensure that the
economic model is reflective of what was observed within the trial, to avoid any
potential misinterpretation of the outcomes. Table 50 reports the number and
proportion of patients who received HSCT in the trial, between the first dose of
treatment date to the start of post-induction therapy. As shown, [JJjj of

patients |l in the inotuzumab arm but only | in the investigator's
choice arm received their HSCT prior to any post induction therapy. This indicates
that there is potential risk of overestimating the number of patients who receive
HSCT as a direct result of SoC within the model, given a large proportion of patients
instead may have had the HSCT as a result of response to a subsequent induction
treatment. The approach taken within the model is therefore conservative in the
benefits that inotuzumab may offer in comparison to the SoC. As noted in Section
5.5.6, costs associated with subsequent therapy, which may have allowed patients to
proceed to HSCT, were captured within the economic model to also be reflective of
the INO-VATE 1022 study.

Table 50: Comparison on HSCT rates based on post induction therapy

Inotuzumab[n=164](%) Investigator’s choice

[n= (%)

Number of patients with
HSCT between the first
dose date to start of post
induction therapy

I
Number of patients with _ _

HSCT in safety population
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Patients who underwent HSCT had the best outcomes, with the longest survival
times based upon the extrapolated PFS and OS curves. All curves were fit to the
data from the point of HSCT. Figure 38 and Figure 39 report the PFS and OS in the
post-HSCT health state, respectively. As shown, the curves cross in both instances,
and therefore the assumption of proportional hazards and the use of a HR is not
appropriate. Instead we add the treatment covariate such that there is a treatment
effect on both the shape and the scale parameter, therefore the curve can change
accordingly to fit the data more accurately than a standard HR.

Within this health state, due to the lack of proportional hazards, the use of median
survival time when assessing the data are not applicable in this setting as it does not
provide context for absolute risk and treatment benefit. Further to that, median
survival estimates only capture the first 50% of the population, which may not be
applicable in the post-HSCT setting, where patients often experience high rates of
mortality following the surgery. However, after this period of mortality risk, patients
often experience far better survival. Therefore, the use of medians to explore survival
is limited in this setting (see Section 4 where this is discussed and RMST is
conducted as an alternative summary measurement). For the post-HSCT analysis, it

is imperative to look at the entire survival captured within the trial.

Further to the benefit of allowing more patients to receive potentially curative
therapy, the Kaplan—Meier plots indicated that those in the inotuzumab arm also
benefited more post-HSCT than those post-HSCT in the SoC arm, in the longer-term
(post 2 years). A potential explanation for this is the higher rate of MRD-negativity in
inotuzumab patients receiving HSCT versus SoC (Jij%¢ vs l°0), as MRD-
negativity has previously been found to be a factor in determining a patients’ long-

term survival.

Company evidence submission for inotuzumab ozogamicin for treating R/R ALL 186 of 283



Figure 37: PFS in HSCT & Post-HSCT patients

Key: PFS, progression-free survival, SCT, stem cell transplant; SoC, standard of care.

Figure 38: OS in HSCT & Post-HSCT patients

Key: OS, overall survival; SCT, stem cell transplant; SoC, standard of care.
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5.3.4.1. Time to HSCT
Time to HSCT is modelled through tunnel states and described in Section 5.2.2. The
data used are informed by the INO-VATE 1022 trial and presented in Table 40.

5.3.4.2. Post-HSCT progression free survival

Parametric survival curves were fitted to the data for patients who incurred a HSCT.
The AIC/BIC statistics are reported in Table 48. The generalised gamma, log-normal
and exponential curves were not considered appropriate fits to the data by visual
inspection and are therefore not included in curves presented Figure 40 and Figure
41. These are reported in Appendix 6. Due to treatment being included as a
covariate, the same parametric curve was selected for both arms. Based on visual
inspection and clinical plausibility, the Gompertz curve was selected for use in the

base case.

Figure 39: PFS post-HSCT InO: Parametric curves - inotuzumab

Key: PFS, progression-free survival; SCT, stem cell transplant.

Company evidence submission for inotuzumab ozogamicin for treating R/R ALL 188 of 283



Figure 40: PFS post-HSCT SoC: Parametric curves - SoC

Key: PFS, progression-free survival, SCT, stem cell transplant; SoC standard of care.

Table 51: AIC and BIC statistics: PFS post-HSCT

Parametric curve AIC BIC
Generalised Gamma 628.84 658.61
Weibull 648.62 676.10
Exponential 650.86 673.73
Gompertz 651.75 679.24
Log-logistic 653.16 680.65
Log-normal 655.48 682.96

5.3.4.3. Post-HSCT overall survival

Parametric survival curves were fitted to the data for patients who were categorised
as patients who incurred a HSCT. Potentially curative therapy, such as HSCT,
affords patients the best chance at long term survival. The trial data clearly show a
demonstrative benefit in the tail for inotuzumab, illustrated in the Kaplan—Meier plot,
as a consequence of more patients reaching HSCT. Due to treatment being included
as a covariate, the same parametric curve was selected for both arms, the Gompertz
curve was selected as the base case post-HSCT curve. Not only was the Gompertz
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curve the best statistical fit to the Kaplan—Meier data (as shown in Table 52), but it
was also a good visual fit to both comparators up to the “cure point” of 3 years.
Patients can be expected to return to normal life expectancy 2 to 5 years post-HSCT,
as they are deemed to have reached a “cure point” (see Section 5.3.5). Thus, the
Gompertz was the only parametric curve that was feasible for use due to the poor fit

of the others to the inotuzumab Kaplan—Meier data.

Figure 41: OS post-HSCT: Parametric curves - Inotuzumab

Key: OS, overall survival; SCT, stem cell transplant.
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Figure 42: OS post-HSCT SoC: Parametric curves — SoC

Key: OS, overall survival; SCT, stem cell transplant; SoC, standard of care.

Table 52: AIC and BIC statistics: OS Post-HSCT

Parametric curve AIC BIC
Gompertz 947.05 979.35
Log-normal 953.43 985.72
Generalised Gamma 953.95 988.93
Log-logistic 956.10 988.39
Exponential 957.44 990.26
Weibull 960.46 992.76

5.3.4.4. Pooled survival post-HSCT

Given the limited data available, a scenario analysis was also performed that
explored cost effectiveness results assuming that the survival post-HSCT was
independent of treatment. Within this scenario, the data from inotuzumab and SoC
were pooled and parametric curves were fitted to the data. The survival curves had
one covariate adjusting for difference between the arms that was applied based on
the rate of MRD negativity achieved, which is an important prognostic factor of

survival post-HSCT.** “¢- % More details of this scenario are provided in Appendix 7.
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5.3.5. Cure post-HSCT

Within the ‘HSCT & Post-HSCT' health state, the model makes the simplifying
assumption that patients achieve a ‘cure’ after HSCT if they are still alive beyond 3
years. Previous economic models in the same and similar therapeutic areas had
used an estimate of up to 5 years after which patients still alive would ‘return’ to

normal population life expectancy.*3" 143149

, With estimates in the wider literature
ranging from 1 year to 10 years.'* 1% 151 YK clinical expert opinion agreed that
patients surviving past a certain time post-HSCT could then be expected to
experience normal life expectancy (a “cure”), with general consensus on a range of 2

to 5 years.

The model uses the parametric curves to fit survival up to the chosen cure point,
beyond which it is assumed that patients’ OS is denoted by general population
mortality estimates (i.e. returning to normal life expectancy, a ‘cure’). PFS remains
stable post-HSCT but is capped by OS such that there can never be more patients in
PFS than alive. To be most applicable to the UK population, the general population
mortality estimates were calculated from the Office of National Statistics data’®
beyond the cure point, and adjusted for age and gender (which were matched to the
baseline characteristics of the model reported in Section 5.2.1). General population

mortality estimates are shown in Figure 44.

As outlined previously, the Gompertz was the only parametric curve that was
considered for selection for post-SCT OS due to the poor fit of the others to the
inotuzumab Kaplan—Meier data. Cure points ranging from 2 to 5 years were
considered and the validity of each was discussed with a leading UK clinical expert.
This validation focussed not only on what would be considered a reasonable time
point to assume a return to normal life expectancy can be modelled, but which time
point gave the most plausible estimates of longer term survival in the model. This is
important because all parametric curves fit to SoC post-SCT OS render limited
longer term survival benefit from HSCT (Figure 41), which is not reflective of clinical

practice.

Using the Gompertz parametric curve with a 5 year cure point resulted in [JJjj of
inotuzumab post-HSCT patients alive at this point while || Jllil] of SoC patients
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were. The proportion of patients still alive in the SoC arm under this parametric

model was too few versus what is observed in UK clinical practice.

Using a cure point of 4 years resulted in a similar issue with only [JJlij patients alive
at in the SoC arm.

A cure point of 2 years after HSCT was also considered, although these estimates
were considered too conservative to inotuzumab given the benefit of inotuzumab
post-HSCT and the increase in MRD negativity achieved with inotuzumab (resulted
in [l of patients alive in the inotuzumab post-HSCT arm and i} in the SoC

arm at the 2 year cure point).

The survival at 3 years ([} for inotuzumab and i} for SoC), although again
conservative to the inotuzumab arm in comparison to the greater proportion of
patients receiving transplant, was considered most clinically plausible, and therefore

considered the most appropriate time for the cure point to be applied.

Further, the clinical expert agreed the choice of the three year cure point provides a
good visual fit to the raw Kaplan—Meier data, including a more appropriate longer
term estimate of OS for SoC than what was observed without the cure point in Figure
41.

Figure 43: General population overall mortality
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The base case parametric PFS and OS curves are shown in Figure 45 and Figure
46, respectively, over the longer-term when the cure point is applied for post-HSCT
patients. As shown by the curves, inotuzumab is anticipated to provide substantially
longer survival in patients that receive HSCT.

Figure 44: PFS post-HSCT: Modelled outcomes

Key:PFS, progression-free survival; HSCT, hematopoietic stem cell transplant; SoC, standard of care.
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Figure 45: OS post-HSCT: Modelled outcomes

Key: OS, overall survival; HSCT, hematopoietic stem cell transplant; SoC, standard of care.

5.3.6. Modelled outcomes

The data and curves outlined in the previous Sections 5.3.2, 5.3.3 & 5.3.4 are
applied within the model to the relevant proportion of patients in each health states
within the two arms (Table 39). Figure 47 and Figure 48 shows the observed

Kaplan—Meier data for PFS from the trial compared to the modelled PFS survival.

Figure 49 and Figure 50 shows the observed Kaplan—Meier data for OS from the trial

compared to the modelled OS survival.

Company evidence submission for inotuzumab ozogamicin for treating R/R ALL 195 of 283



Figure 46: PFS — observed versus modelled outcomes (10 year time-frame)

Figure 47: PFS — observed versus modelled outcomes (60 year time-frame)
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Figure 48: OS — observed versus modelled outcomes (10-year time-frame)

Figure 49: OS — observed versus modelled outcomes (60-year time-frame)
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5.4 Measurement and valuation of health effects

5.4.1. Health-related quality-of-life data from clinical trials

As noted in Section 4.7 HRQL was measured in the INO-VATE 1022 trial using
EORTC QLQ-C30, version 3.0"?, and the EQ-5D three-level version.**® Patients in
each arm completed the self-administered questionnaires at baseline (Cycle 1, Day
1) pre-dose, Day 1 at subsequent cycles, and at the end of treatment (either when
the patient completed or discontinued treatment). They were completed prior to
having any tests or any discussions with their physician or other health care

professional.

The model uses the treatment specific EQ-5D utilities applied to the No CR/CRI & no
HSCT and CR/CRi & no HSCT health states in the base case. The use of pooled

utilities using the trial data is explored in scenario analysis.

The clinical study reports EQ-5D data based on the US value set as per the INO-
VATE 1022 trial protocol. For this economic evaluation, the UK utility values have
been calculated based on the EQ-5D UK value set in line with the NHS reference
case and are shown in Table 53.*° All HRQL values used within the model are

outlined in Section 5.4.5.
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Table 53: HRQL data from the INO-VATE 1022 trial

Health state InO SoC

N Observations | Utility N Observations | Utility

n (%) (95% ClI) n (%) (95% CiI)

Baseline 16 | 150 (91.5%) 0.69 162 | 115 (71.0%) 0.67
(treatment 4 (0.65-0.74) (0.62-0.73)
specific)
Baseline 32 | 265 (81.3%) 0.69
(pooled) 6 (0.65-0.72)
No CRICRi & r——r .
no HSCT
CRICRIi & no r-- .
HSCT
No CR/CRi & r__-
no HSCT
(pooled)
CRICRi & no r-l

HSCT (pooled)

Key: Cl, confidence interval; CR, complete response; CRi, complete response with incomplete count
recovery; HRQL, health-related quality of life; InO, inotuzumab ozogamicin; HSCT, haematopoietic stem

cell transplant.

5.4.2. Mapping

No mapping was conducted within this analysis.

5.4.3. Health-related quality-of-life studies

5.4.3.1. Identification of studies

To inform the utility estimates that are used in the model, a SLR was performed to

identify published utility values/HRQL associated with R/R ALL and associated

treatments. All searches were conducted between 5 and 6 September 2016.

The full search strategies used in the electronic searches are provided in full in

Appendix 8. The same databases, conference proceedings and the HTA websites as

the cost-effectiveness SLR reported in Section 5.1 were searched for the HRQL

SLR. Search strategies were designed using filters validated by SIGN, and all

relevant studies in English were included (note: no relevant non-English language

articles were identified at the screening stage).
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No date restriction was applied to the utility searches due to the scarcity of

utility/HRQL evidence for R/R ALL. No date restriction was applied to the utility

searches due to the scarcity of utility/HRQL evidence for R/R ALL.

5.4.3.2. Study selection criteria

The detailed inclusion/exclusion criteria for utility studies are presented in Table 54.

Studies that assessed mixed disease populations (e.g. R/R ALL and treatment-naive

ALL or R/R ALL and other malignancyl/ies) were included only if separate data were

reported for R/R ALL. Similarly, studies that assessed both paediatric and adult

patients were planned to be included only if subgroup data were available for

patients >15 years of age; none of such studies were identified. Economic

evaluations as well as clinical studies reporting utility/HRQL values were included in

the SLR. Letters and citations without an abstract were not included. Studies

reporting utility values for non-treated patients were also included

Table 54: Inclusion and exclusion criteria for utility studies

Criteria Inclusion Exclusion

Population Patients aged at least 15 years® Paediatric patients
Patients diagnosed with R/R ALL Patients with newly

diagnosed ALL

Intervention/ | No restriction Studies were not excluded

comparator based on intervention or

comparator therapy

Outcomes Utility values No restriction
Disutility values
HRQL score

Study types | Economic evaluations reporting utility/HRQL Non-systematic reviews,
RCTs and observational studies reporting letters, comments or
utility data editorials
Studies that provided extractable results
Systematic review”

Language Studies published in English Studies were not excluded
Studies published in non-English languages | Pased on publication
were included and flagged® language

Country Study inclusion was not restricted to any

specific country/region

Key: ALL, acute lymphoblastic leukaemia; HRQL, health-related quality of life; RCT, randomised
controlled trials; R/R, relapsed/refractory.
Notes: ® Patients who were 215 years were included for completion as in R/R ALL they may treated
with the treatment regimens recommended for adults; b Systematic reviews were included and flagged
for bibliography searches; ° Studies published in languages other than English were to be explored
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Criteria Inclusion Exclusion

only if sufficient evidence was not identified from English language studies.

Each reference (title and abstract) was independently reviewed by one reviewer by
applying the basic selection criterion specified in Table 54. Any uncertainty regarding

the inclusion of studies was checked and judged by a second independent reviewer.

The full-text articles were obtained for potentially relevant studies identified by
primary screening of titles and abstracts. These were independently reviewed by one
reviewer against each eligibility criterion. Any uncertainty regarding the inclusion of

studies was checked and judged by a second independent reviewer.

5.4.3.3. PRISMA flow diagram from HRQL SLR

As shown by the PRISMA diagram in Figure 51, 1,245 potentially relevant papers or
abstracts were identified for the utility review. A de-duplication step was performed to
remove studies that overlapped across the databases, and thus, three studies were
identified as duplicates and excluded. The remaining studies were screened based
on the information reported in their titles and/or abstracts. Of these, 1,113 were
excluded at the primary screening stage as they were not of relevance to the
research question. These papers were excluded for reasons such as being non-
systematic reviews/editorials (n=269), having incorrect study designs (n=459),
investigating diseases other than ALL (n=258) or being animal/in vitro studies
(n=79).

A total of 132 articles were assessed in full for further evaluation. Of these, 120 were
excluded, and five were unobtainable (see Appendix 8.3 for details of these studies),
leaving seven papers to be included in the review. Papers were excluded for reasons
such as being reviews/editorials (n=33), patients being <15 years old (n=18), having
incorrect study designs (n=8) and investigating diseases other than ALL (n=26) and
patients with newly diagnosed ALL (n=34). Additionally, one record each was
included from conference and websites searches, respectively. Therefore, nine
citations were included. Due to multiple publications for a single study, seven

extractions were done from nine publications.
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Figure 50: PRISMA diagram for utility review
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Key: PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-Analyses.
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5.4.3.4. Overview of included studies
Seven studies were included in the utility/HRQL review (Table 55). This included six

journal articles®® 111130 154156 9nq one HTA.1¥’

There were four studies evaluating adults with R/R ALL: three unique publications™®
111130 and one HTA.®" One study did not include assessment of an intervention.*®
This study was conducted to develop, validate and value the health states in
members of the general UK population. Two of these four publications assessing
adults with R/R ALL reported both the response rates and cohort size.*® *** Three
studies were conducted in the UK*® 3% 13 and one study did not report the country
setting.’*! However, the latter presented the patient-reported outcomes (PRO)
results from the INO-VATE 1022 trial.

Of the seven included studies, three recruited patients aged >15 years (not
specifically an adult population); ALL was diagnosed in these patients in childhood,
and they are thus not relevant to the decision problem considered within this
submission, but were extracted for completeness within the SLR

Company evidence submission for inotuzumab ozogamicin for treating R/R ALL 203 of 283



Table 55: Key characteristics of utility/health-related quality of life studies

Study name Intervention(s)/ Country/ Type of Key assumptions Cohort size | Response
comparator(s) Setting study rates
Aristides 2015 | None?® UK Population- « Adverse events that patients may experience 123_ _ All t_hg
based survey: during treatment were not included in the health | Participants participants
utility study state descriptions to keep the health state utility | WEr® responded.
values independent of the treatment received recruited and | Thus, the
« Terminology regarding cancer or leukaemia was | Included in response rate
not included in the health state descriptions the f'”*’?" was 100%
based on the conclusions of a study that found | 2nalysis
that including a cancer label in health state
descriptions negatively affects health state
values
¢ A few considerations based on the pilot studyb
lannazzo « Ponatinib® UK Economic In the absence of utilities evaluated for Ph+ ALL, | NR NR
2015 e BSC modelling health state utilities were assumed to be the same
study as in BP-CML
Kantarjian e Inotuzumab NR HRQL NR e Inotuzuma ¢ PROs
2016 e SoC b: 141 completion
* S0C:138 rates
¢ Inotuzumab:
85%
e SoC: 64%
Blinatumomab | 4 Blinatumomab Scotland Cost-utility Patients who were alive beyond 60 months were NR NR
SMC No. e SOC: ELAG-IDA (UK) study assumed to be cured
1145/16

Key: ALL, acute lymphoblastic leukaemia; BP-CML, blast-phase chronic myeloid leukaemia; BSC, best supportive care; CT, chemotherapy; HRQL, health-
related quality of life; InO, inotuzumab ozogamicin; NR, not reported; Ph+, Philadelphia chromosome positive; PRO, patient-reported outcome; RT,
radiotherapy; SoC, standard of care; SCT, stem cell transplantation.

Notes: ® Study was conducted in general population of UK (untreated); ® 1. The health states underwent reduce the length and make differences between the
states clearer. 2. A ‘prior to treatment’ statement was designed to introduce the participants to what it would be like to have B-precursor ALL. This description
was the same for each post-treatment health state. 3. Small simplifications to questionnaires were made, and participants would be able to indicate their
preference for a health state by circling it;

¢ poster also available; ¢ Followed by alloHSCT in patients with MCyR
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The outcomes sought in this review were utility and HRQL data, as presented in
Table 56. Of the four publications that evaluated adult patients with R/R ALL, three
reported health states for which utility values were estimated.'® 3 37 Time trade-off
methodology was used to value the health states in two publications.*® **" The
remaining study used EORTC QLQ-C30, EQ-5D and EQ-5D VAS to assess HRQL;

only this study reported data on HRQL derived from patient-reported outcomes.***

As previously presented in Section 4.7, data from the INO-VATE 1022 study showed
that patients receiving inotuzumab reported numerically better HRQL'?, functioning
and symptom scores at each cycle versus SoC. The least mean squares score of
physical and role functioning was significantly different for inotuzumab compared to
SoC (7.6 vs 11.5; p<0.02). Furthermore, mean treatment differences were in favour
of inotuzumab in EQ-VAS, global health status/QoL, social functioning, dyspnoea,
appetite loss and fatigue and exceeded or approached a score of 5 (generally
considered the minimally important difference [MID] to be clinically meaningful),
although without statistical significance. Other dimensions directionally favoured
inotuzumab, except for the dimension of emotional functioning, constipation, and

pain, but none approached the MID.

Aristides et al. reported a study using time trade off methodology in a sample of the
UK population to determine develop, validate and value the health states for patients
with R/R B-cell, the mean EQ-5D score for the participants was (mean utility [SEM]),
0.91 (SD: 0.17).® Complete remission was the most preferred health state (mean
utility [SEM], 0.86 [0.01]), followed by complete remission with partial haematological
recovery (with minimal risk of bleeding or developing infection) (0.75 [0.02]); aplastic
bone marrow (0.59 [0.02]); partial remission (0.50 [0.03]); and progressive disease
(0.30 [0.04]). Within the HE model for ponatinib reported by lannazzo et al., utility
scores for patients in health states depicting response and no response were

reported to be 0.56 and 0.29, respectively.'*

In the SMC advice for blinatumomab, the utility values applied to both the considered
health states were 0.84 for remission and 0.35 for progressive death. The utility
value increased to 0.86 for patients who were alive beyond 60 months, as these

patients were assumed to be cured (with general population mortality).**’
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Quality assessment of the included studies was carried out using the Papaioannou

157

et al. checklist™’, and the results are presented in Appendix 8.4.
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Table 56:

Utility/health-related quality of life outcomes

Study Intervention/ Description Method of | HRQL data Utility data Adverse
name comparator of health elicitation event
states and and utilities/
source of valuation disutilities
definitions
Aristides | None e CR TTO NR Health | Mean Increment NR
2015 e CRh state (SEM) (SEM)
e aBM CR 0.86 (0.01) | 0.56 (0.042)
e PR CRh 0.75(0.02) | 0.45(0.038)
«PD aBM 0.59 (0.02) | 0.29 (0.034)
PR 0.50 (0.03) | 0.20(0.032)
PD 0.30 (0.04) -
lannazzo | 4 ponatinib® e Ph+ALL- | NR NR e Ph+ ALL-response: 0.56 Adverse
2015 e BSC response e Ph+ ALL-no response: 0.29 event: 0.52
* Ph+ ALL- « Post-alloHSCT
no e Cycle 1: 0.55
gaossptonse o Cycle 2: 0.63
o .
alloHSCT e Cycle 3: 0.71
e Adverse
event
gg?éaman *InO NR * EORTC | physical and role functioning NR NR
e SoC QLQ-C30
e EQ-5D ¢ InO: 7.6; p<0.02
° EQ-5D e SoC: 11.5
VAS
Blinatumo | 4 gjinatumomab | ® Remission | TTO NR « Remission health state: 0.84 NR
mab ¢ S0C: FLAG- (CR; CRh; « PD health state: 0.35
fﬂ%/ﬂ? IDA CRsg) _ e For patients who were alive beyond 60
e PD (PP' months, the utility values increased to
aplastic 0.86 as these patients were assumed
bone to be cured
marrow or
PR)
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Study Intervention/ Description Method of | HRQL data Utility data Adverse
name comparator of health elicitation event
states and and utilities/
source of valuation disutilities
definitions
¢ Death

Key: aBM, aplastic bone marrow; ALL, acute lymphocytic leukaemia; alloHSCT, allogenic haematopoietic stem cell transplantation; BSC, best supportive care;
CR, complete remission; CRh, complete remission with partial haematological recovery; CRsg, complete remission by study group; CT, chemotherapy; FLAG-
IDA, combination of fludarabine, cytarabine, idarubicin, and granulocyte-colony stimulating factor (G-CSF); NR, not reported; PD, progressive disease; Ph+,
Philadelphia chromosome positive; PR, partial remission; RT, radiotherapy; SEM. Standard error of the mean. SoC, standard of care; SCT, stem cell
transplantation; SF-36, short form 36; TTO, time trade-off.
Notes: ® Followed by alloHSCT in patients with major cytogenic response;
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5.4.4. Adverse reactions

Section 4.12 reports the incidence of Grade 3 or higher AEs within the INO-VATE
1022 study. All Grade 3 or higher AEs that occurred in at least 5% of the patients
treated within the INO-VATE 1022 study are included in the model as this is in line

with previous oncology models™®

and was considered an acceptable criterion by UK
clinicians at a recent advisory board.*® GvHD, as a potential but serious implication
of HSCT, was also included within the model; however, INO-VATE 1022 only
captured deaths due to GvHD. Therefore, to ensure that the incidence was not
underestimated, rates were taken from Kiehl et al. 2004, assuming that the GvHD
rates were not treatment specific as they are related to HSCT. This seemed a
reasonable assumption given that GvHD is a result of the HSCT procedure itself and
the quality of the patient-donor match as opposed to a direct side-effect of
treatment.’® The Kiehl et al. study was deemed an appropriate source as it was a
large study (n=264), assessing HSCT of adult patients in a specific ALL population.
All AEs and incidence rates are reported in Table 57. Because HRQL was captured
using the EQ-5D instrument within the INO-VATE 1022 study, the utility values
obtained for each level of remission already accounts for decrements due to the
occurrence of AEs. No additional decrements were therefore applied to the
inotuzumab or SoC arms in the model in order to avoid double counting, except for
the occurrence of VOD. This is in line with previous methodology accepted by
NICE.*® However, as some patients in the inotuzumab arm experienced VOD while
on treatment (a result of prior HSCT), and these disutilities would already be
reflected in the EQ-5D, the inclusion of disutility for VOD is double-counting which
would produce a conservative estimate of inotuzumab’s QALYSs.

VOD is a serious complication associated with HSCT. Within the INO-VATE 1022
study, there was a higher incidence of VOD in the inotuzumab arm than would be
expected in UK clinical practice. However, it is important to note that this incidence is
heavily driven by Japanese patients within the clinical trial. Japanese treatment is
very different to that elsewhere, particularly with regard to the typical conditioning
regimens administered, which in Japan is ThioTEPA which is associated with an
increase in the incidence of VOD. ThioTEPA is not typically administered within the
UK due to the associated risks of VOD and other AEs. This is shown within the data
where post HSCT, |l of Japanese patients in the inotuzumab arm and ||}
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B of Japanese patients in the SoC arm experienced VOD, and a larger proportion
of inotuzumab patients were treated in a Japanese setting than the SoC arm. In the
non-Japanese population only ||l of patients in the inotuzumab arm had
VOD, compared to - in the SoC arm. Although the patient numbers for Japanese
patients in the post-HSCT health state are very small, these data show how the
difference in transplantation in Japan may potentially be increasing the overall
incidence rates of VOD. Table 57 shows the incidence rates for the total population
and the non-Japanese patient population. In the base case, the incidence of VOD
was taken from non-Japanese patients only; however, the incidence of the entire

population was explored in scenario analysis.

No HRQL data were found in the literature in relation to VOD; however, in the
defibrotide manufacturer submission to the SMC, the assumption was made that
quality of life with severe VOD was approximately the same as acute liver failure
prior to a transplant.*®® The utility associated with liver failure prior to transplant was
0.208. The average duration of VOD in the INO-VATE 1022 trial was 26.8 days;
therefore, the utility value of 0.208 was applied to patients with VOD for 1 cycle (28
days) after HSCT, to reflect the poor quality of life experienced by patients at the
occurrence of the event. However, due to the availability of defibrotide to treat VOD,
which was not available to all trial patients during the trial, quality of life and risk of
death related to VOD is expected to be lower in UK practice. As such, a disutility of
0.208 is likely to be an over-estimate of the impact to HRQL in practice. In order to
take a conservative approach, however, as VOD impacts the inotuzumab arm more
than the SoC arm, the high disutility is applied, however the higher cost of defibrotide
is also applied (but without the benefit). This will produce a more conservative ICER

for inotuzumab.

The disutility value associated with GvHD was captured in the HRQL data for post-
HSCT utilities from Kurosawa et al. (2016) (see Section 5.4.5)'%*
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