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Executive Summary

Peripheral T-Cell Lymphoma (PTCL) is a rare subset of Non-Hodgkin’s Lymphoma
(NHL), comprising about 5-10% of all new NHL cases in the UK. There are many
subtypes of PTCL, with the most common being PTCL-not otherwise specified (PTCL-
NOS), angioimmunoblastic T-cell ymphoma (AITL) and systemic anaplastic large cell
lymphoma (sALCL). Although the exact prognosis varies by subtype, PTCL is
generally an aggressive disease associated with poor outcomes. The median age at
diagnosis of PTCL is approximately 58 years old and, in the UK, patients are
commonly diagnosed with late-stage disease which correlates with reduced survival.
Relapse and the development of chemotherapy-resistant disease is common in PTCL
and early relapse is a poor prognostic indicator.

The overall aim of treatment in newly-diagnosed PTCL is to use front-line therapy to
induce a long-term remission by attaining a deep, durable response. The natural
history of the disease means that the best chance of inducing a long-term response is
in the front-line setting. The NICE pathway recommends the use of combination
chemotherapy with CHOP (cyclophosphamide, doxorubicin, vincristine, prednisone)
as front-line treatment for PTCL and clinical experts indicated that six cycles of CHOP
is the standard of care in the UK. However, few patients achieve complete remission
with CHOP, and of those that do, many relapse within the first year. Despite
widespread use of CHOP over the past 30-years, significant unmet need still remains,
as PTCL has one of the worst survival rates among lymphoid malignancies. A more
effective front-line treatment is required, as all previous efforts to improve on CHOP
have failed. These efforts included the use of alternate or more intensive combination
treatment approaches, including consolidation with autologous stem cell transplant
(ASCT) in some patients.

Brentuximab vedotin (BV) is a targeted and highly innovative therapy which is already
approved by the European Medicines Agency (EMA) and recommended by NICE as
monotherapy for the treatment of relapsed or refractory (R/R) sALCL. Neither re-
treatment with BV for R/R sALCL nor the use of BV at relapse in non-sALCL are
currently reimbursed in the UK. The use of BV in combination with cyclophosphamide,
doxorubicin and prednisone (BV+CHP) for previously untreated patients with CD30+
PTCL was recently investigated in a phase Il double-blind, randomised controlled trial
(ECHELON-2) that directly compared BV+CHP vs. CHOP in 452 patients with CD30+
PTCL. Patients received a mean of 6.0 and 5.8 cycles of BV+CHP or CHOP,
respectively.

Compared with CHOP, BV+CHP showed the following in the ECHELON-2 trial:

e a29% reduction in the risk of a PFS event, the primary endpoint (HR 0.71 [95%
Cl: 0.54 - 0.93], p=0.011).

e reduction of risk of death by 34% vs. CHOP (HR 0.66 [95% CI: 0.46 - 0.95],
p=0.0244); median OS has not been reached in either arm after a median
follow-up of 42.1 months.
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e median PFS with BV+CHP was 48.2 months vs. 20.8 months with CHOP, after
a median follow-up of 36.2 months.

e PFS and OS benefits generally consistent across all evaluable subtypes of
PTCL.

ECHELON-2 is the first prospective trial to show an OS benefit over CHOP, and it's
notable that this came without an observed increase in toxicity. The rates of
neutropenia, febrile neutropenia and peripheral neuropathy were similar between
BV+CHP and CHOP. The improved OS seen in ECHELON-2 was observed despite
patients in the CHOP arm receiving subsequent BV on progression, thus illustrating
that best patient outcomes are achieved if BV is used as front-line therapy. A pre-
specified sensitivity analysis of PFS showed that the benefits of BV+CHP over CHOP
are present regardless of whether or not patients received a consolidative SCT.

The ECHELON-2 trial represents a significant increase in the quality of evidence
compared to most other studies in PTCL, the maijority of which are either single-arm
studies or retrospective analyses. As a result of the positive ECHELON-2 data,
BV+CHP is awaiting EMA approval for the front-line treatment of adults with untreated
CD30+ PTCL, an indication for which it has orphan status. BV+CHP is regarded by
clinical experts as an exciting new front-line therapy, with the potential to replace
CHOP as the standard of care and make a significant impact on patient outcomes.

A health economic model was developed to assess the cost-effectiveness of BV+CHP
compared with CHOP for the treatment of patients with untreated CD30+ PTCL. The
clinical data for the model were taken directly from the ECHELON-2 trial. Standard
parametric approaches were conducted to determine health state membership. To
reflect UK clinical practice, further statistical analysis attempted to remove the effect
of subsequent BV use in those patients where it is neither available nor reimbursed in
the UK (i.e. to remove re-treatment with BV in the BV+CHP arm and remove the use
of BV at relapse in non-sALCL subtypes). All approaches to adjust for treatment
switching recommended by the NICE DSU were explored; the two-stage estimator
(TSE) excluding re-censoring was deemed the most suited to the dataset and is
applied in the base-case results.

The base case analysis including the existing PAS of BV shows that in the ITT
population (i.e. untreated CD30+ PTCL), BV+CHP is associated with incremental
costs of [l an incremental life year (LY) gain of 1.55 years, and an incremental
quality adjusted life year (QALY) gain of ] QALYs, compared with CHOP. The
resulting incremental cost-effectiveness ratio (ICER) is £24,901 per QALY gained.
Cost-effectiveness results are also presented for the sALCL subgroup, which was
considered as a secondary analysis in the ECHELON-2 trial and, due to the
reimbursement of BV in R/R sALCL, has a different treatment pathway to other PTCL
subtypes in the UK. The ICER in the sALCL subgroup, including adjustment for
subsequent BV use, is £18,840 per QALY.
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Probabilistic analysis simultaneously considers the impact of uncertainty within the
model; the results from 5,000 iterations support the deterministic ICER (probabilistic
ICER: £25,741). Additionally, extensive clinical input has been sought to validate each
of the assumptions underpinning the model. Therefore, we consider our results to form
a robust basis for decision making.

To conclude, BV is the first highly innovative and well-tolerated, targeted front-line
therapy to show statistically significant improvement in overall survival for patients
with PTCL compared to standard of care. Clinical experts anticipate that its approval
in the front-line setting stands to be practice changing in the UK. The health
economic analysis demonstrates that BV+CHP is a cost-effective option based on
standard UK thresholds.

B.1 Decision problem, description of the technology
and clinical care pathway

B.1.1  Decision problem

The submission covers the technology’s full marketing authorisation for this
indication.

The full statement of the decision problem is presented in Table 1, including the
rationale for any amendment or additional inclusion.

BV has previously been assessed by NICE for other indications within its marketing
authorisation as follows:

e Brentuximab vedotin for treating CD30-positive Hodgkin lymphoma (TA524)’

e Brentuximab vedotin for treating relapsed or refractory systemic anaplastic
large cell lymphoma (TA478)?

e Brentuximab vedotin for treating CD30-positive cutaneous T-cell lymphoma
(TA577)3
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Table 1 The decision problem

. . Decision problem addressed in Rationale if different from the final
Final scope issued by NICE e
the company submission NICE scope
Population Adults with untreated CD30-positive Adults with previously untreated CD30+ | As per final scope
peripheral T-cell ymphoma (PTCL) Peripheral T-Cell Lymphoma (PTCL)
Intervention Brentuximab vedotin with Brentuximab vedotin (Adcetris®) in As per final scope
cyclophosphamide, doxorubicin, and combination with cyclophosphamide,
prednisone doxorubicin, and prednisone (CHP)
Comparator(s) | Established clinical management Established clinical management As per final scope
including: including:
* cyclophosphamide, o e cyclophosphamide,
hydroxydaunorubicin (doxorubicin), hydroxydaunorubicin, vincristine, and
vincristine, and prednisone (CHOP) prednisone (CHOP)
Outcomes The outcome measures to be considered | The following outcomes will be As per final scope, with the addition of ORR
include: presented: and CR for comprehensiveness.
e overall survival e Progression-free survival (PFS),
e progression free survival e Overall survival (OS),
e response rate e Overall response rate (ORR),
e adverse effects of treatment including: complete response (CR),
¢ health-related quality of life e Health related quality of life
(HRQoL), and Adverse effects (AE)
of treatment.
Economic The reference case stipulates that the The economic analysis will follow the As per final scope
analysis cost effectiveness of treatments should be | NICE reference case.
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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The availability of any commercial
arrangements for the intervention or
comparator and subsequent technologies
will be taken into account.

Subgroups to
be considered

If the evidence allows the following
subgroups will be considered. These
include people with PTCL not otherwise
specified, people with angioimmunoblastic
T-cell ymphoma, people with sALCL,
people with ALK-positive sALCL and ALK-
negative sALCL.

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.

The focus of this submission is in line
with the ECHELON-2 clinical trial and
the expected marketing authorisation,
which is all previously untreated CD30-
positive PTCL.

Subgroup analyses will be presented for
systemic Anaplastic Large Cell
Lymphoma (sALCL).

The ECHELON-2 trial was not designed nor
powered to look at outcomes by subtype of
PTCL, with the exception of sALCL. Due to an
existing regulatory commitment arising from
EMA’s previous conditional approval of BV for
relapsed / refractory (R/R sALCL), an analysis
of the sALCL group was a key secondary end-
point of the ECHELON-2 trial. A robust
analysis of this subgroup is feasible with the
available data and this is presented within the
dossier. In order to have a similar pool of
patients in the ECHELON-2 trial, an inclusion
criterion for ALK+ sALCL patients was an IPI
score of 2 or higher. ALK+ sALCL patients
with a high IPI score (reflecting the group
enrolled in ECHELON-2) have similar
outcomes to ALK- sALCL patients and
therefore clinical advice was to consider
sALCL patients as one group (See Section
B.1.3.1). The data necessary for the other
proposed subgroup analyses in the scope are
not available, as the ECHELON-2 trial was not
designed nor powered to conduct analyses on
individual subtypes of PTCL. Any such
analyses would be based on extremely small
numbers and provide highly uncertain results.
As the outcomes and treatment pathway are
generally consistent across subtypes of PTCL,
the presented base case analysis of all
untreated CD30-positive PTCL is aligned to
the expected marketing authorisation, and is
representative of the clinical- and cost-
effectiveness of BV+CHP.
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B.1.2  Description of the technology being appraised

The summary of product characteristics and the European public assessment
report can be found in appendix C.

BV is an antibody-drug conjugate (ADC) composed of an anti-CD30 monoclonal
antibody linked with a cytotoxic anti-mitotic drug compound, monomethyl auristatin E
(MMAE).*% BV selectively recognises the CD30 transmembrane cytokine receptor
expressed on tumorous lymphoid cells, allowing for the targeted delivery of the
MMAE upon internalisation of the ADC. Once the MMAE is released into the cell's
cytoplasm via lysosomal degradation of the ADC peptide linkages, MMAE disrupts
the microtubule network of the cell, effectively arresting the cell cycle, and thereby
inducing selective apoptotic cell death. (Figure 1) 46

Figure 1: Brentuximab vedotin mechanism of action

Brentuximab vedotin (SGN-35) ADC
g 5»;3: monomethyl auristatin E (MMAE), potent antitubulin

g : agent

protease-cleavable linker
anti-CD30 monoclonal antibody

ADC binds to CD30 0 iy

ADC-CD30 complex
traffics to lysosome

MMAE is released

MMAE disrupts
microtubule
network

G2/M cell
cycle arrest

®—— Apoptosis

Abbreviations: ADC: antibody drug conjugate; MMAE: monomethyl auristatin E; G2: G2 phase of the cell cycle; M: mitosis
phase of the cell cycle

CD30 is a cell membrane protein receptor that is variably expressed on the surface
of malignant cells and is used for the diagnosis of peripheral T-cell ymphoma
(PTCL). PTCL is composed of several subtypes in which the expression of CD30 on
tumour cells can be variable. CD30 is universally expressed (95-100%) on the
tumour cells of systemic anaplastic large cell ymphoma (sALCL) and variably
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expressed across the other subtypes, including the majority of the most common
subtype, PTCL-not otherwise specified (PTCL-NOS), (expressed in approximately

58% of cells).”

Details of the licensed indications, dosing, and costs of BV are presented in Table 2.

Table 2: Technology being appraised: brentuximab vedotin (BV) in
combination with CHP (BV+CHP) for untreated CD30-positive peripheral T-cell

lymphoma (PTCL)

UK approved name and
brand name

Brentuximab vedotin (Adcetris®)

Mechanism of action

Brentuximab vedotin (BV) is an antibody drug conjugate (ADC) composed
of an anti-CD30 monoclonal antibody linked with a microtubule-disrupting,
antimitotic drug compound, monomethyl auristatin E (MMAE). 46 BV
selectively recognises the CD30 transmembrane cytokine receptor of the
tumour necrosis factor family expressed on malignant lymphoid cells. Upon
internalisation of the ADC through receptor-mediated endocytosis, MMAE
is released into the cytoplasm via lysosomal degradation of the ADC
peptide linkages. +°> The MMAE cytotoxin inhibits tubulin polymerisation,
disrupting the microtubule network, effectively arresting the cell cycle, and
resulting in apoptotic cell death.*® (Figure 1)

Marketing
authorisation/CE mark
status

In January 2009, the EMA’s Committee for Orphan Medicinal Products
(COMP), designated BV as an orphan medicinal product for treatment of
anaplastic large cell lymphoma (ALCL) (EU/3/08/595) and treatment of
Hodgkin Lymphoma (HL) (EU/3/08/596)8

e On 24 January 2019, COMP recommended that the orphan
designation for BV (EU/3/08/596) for the treatment of HL be
maintained (EMA/115413/2019)8

On 25 October 2012, Takeda was granted a conditional marketing
authorisation for BV for relapsed or refractory HL and ALCL by the
European Commission (EU/1/12/794/001)°

On 11 January 2012, the European Commission granted orphan
designation (EU/3/11/939) for BV for the treatment of cutaneous T-cell
lymphoma (CTCL) to Takeda.

On 15 December 2017 BV was granted a marketing authorisation in the EU
for treatment of cutaneous T-Cell lymphoma (CTCL).

In July 2019, the COMP adopted a positive opinion to amend the current
BV Orphan Designation from systemic anaplastic large cell lymphoma
(sALCL) to peripheral T-cell ymphoma (PTCL). A regulatory filing for BV in
combination with CHP for previously untreated CD30+ peripheral T-cell
lymphoma (PTCL) was submitted to the EMA in June 2019. A positive
CHMP opinion is anticipated in March 2020, with marketing authorisation
expected between May and June 2020.

It is anticipated that BV in combination with cyclophosphamide, doxorubicin
and prednisone (CHP) will be granted a marketing authorisation for adult
patients with previously untreated CD30+ peripheral T-cell ymphoma
(PTCL).

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

BV is indicated for:

A. The treatment of adult patients with previously untreated CD30+
Stage IV Hodgkin Lymphoma (HL) in combination with doxorubicin,
vinblastine, and dacarbazine (AVD).
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B. The treatment of adult patients with relapsed or refractory CD30+
Hodgkin lymphoma (R/R HL):
(i) following autologous stem cell transplant (ASCT) or;
(ii) following at least two prior therapies when ASCT or multi-agent
chemotherapy is not a treatment option.
C. The treatment of adult patients with CD30+ HL at increased risk of
relapse or progression following ASCT
D. The treatment of patients with relapsed or refractory systemic
anaplastic large cell ymphoma (R/R sALCL).
E. Treatment of adult patients with CD30+ cutaneous T-cell lymphoma
(CTCL) after at least 1 prior systemic therapy

For this appraisal, it is anticipated that BV in combination with
cyclophosphamide, doxorubicin and prednisone (CHP) will be indicated for
adult patients with previously untreated CD30+ peripheral T-cell ymphoma
(PTCL).

Method of administration
and dosage

BV is to be administered via infusion through a dedicated intravenous line
(not as an intravenous push or bolus) under the supervision of a physician
experienced in the use of anti-cancer agents.

Dosing:
Peripheral T-Cell Lymphoma:

The recommended dose of BV is 1.8 mg/kg administered as an intravenous
infusion over 30 minutes every 3 weeks, to be administered in combination

with cyclophosphamide [C], doxorubicin [H] and prednisone [P] (CHP). The

regimen is referred to as BV+CHP throughout this dossier.

For patients weighing more than 100kg, max weight of 100kg is assumed for
dosing calculations (i.e. max dose of BV per cycle = 180mg).

Dose adjustments may be warranted for conditions such as neutropenia and
peripheral neuropathy, as well as for special patient populations such as
those patients with renal and hepatic impairment, the elderly, and paediatric.

Patients should be monitored during and after infusion. Complete blood
counts should be monitored prior to administering each dose of treatment.

Patients in the pivotal ECHELON-2 trial for the treatment of untreated PTCL
received 6-8 treatment cycles. UK clinical advisors have confirmed that in UK
and European practice patients would receive a maximum of 6 treatment
cycles of BV+CHP as the current standard of care is 6 cycles of CHOP.

Additional tests or
investigations

None; CD30 testing is routine NHS practice during the diagnosis of PTCL.

List price and average
cost of a course of
treatment

The NHS list price of BV is £2,500 per 50mg vial (ex VAT)

Based on mean cycles of 6.0 for the population covered in this submission,
derived from the average duration of therapy in ECHELON-2, the mean
cost per course for an average patient is estimated at approximately

per patient without a PAS based on the PAS). Note: considering
acquisition costs only.

Patient access scheme (if
applicable)

As per the agreement with the Department of Health, a patient access
scheme (PAS) in the form of a simple discount applies for all licensed
indications of BV in the United Kingdom. Unless otherwise stated, the
analyses in this submission reflect the ‘with PAS’ price of BV. Appendix P
provides all analyses from the submission reflecting the list price of BV.

The current PAS for BV is a straight discount of - bringing the NHS net
acquisition price from £2,500 per vial to [l per vial.

Abbreviations: ADC: antibody drug conjugate; MMAE: monomethyl auristatin E; ALCL: anaplastic large cell ymphoma; ALK:
anaplastic lymphoma kinase (positive/negative); PTCL-NOS: peripheral T-cell lymphoma-not otherwise specified; HL: Hodgkin
Lymphoma; COMP: Committee for Orphan Medicinal Products; EU: European Union; EMA: European Medicines Agency; AVD:
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doxorubicin [A], vinblastine [V], and dacarbazine [D]; R/R: relapse/refractory; autoSCT: autologous stem cell transplant; CTCL:
cutaneous T-Cell lymphoma; mg: milligram; kg: kilogram

B.1.3  Health condition and position of the technology in the

treatment pathway

B.1.3.1 Disease overview

Peripheral T-Cell Lymphoma (PTCL) is a rare subset of Non-Hodgkin’s Lymphoma
(NHL), that carries poor prognostic outcomes. Characterised by the neoplastic
development of post-thymic, mature T-Cells, PTCL is sometimes referred to as
Mature T-Cell Lymphoma (MTCL)."%'3 PTCL is comprised of a heterogenous group
of over 25 subtypes which are classified by the World Health Organization (WHO)
into four general categories: 1) disseminated/leukemic, 2) cutaneous, 3) primary
nodal, and 4) primary extranodal, based on clinical features (i.e. morphology,
immunophenotype, and genetics).

Primary nodal PTCLs are the most common of the PTCL categories, and of the
nodal PTCLs the most common subtypes are: PTCL-not otherwise specified (PTCL-
NOS), angioimmunoblastic T-cell lymphoma (AITL), and systemic anaplastic large
cell lymphoma (sALCL). A detailed overview of PTCL subtypes is presented in
Figure 2.7°

PTCL-NOS and sALCL are relatively more common in North America and Europe
and AITL is more common in Europe compared to international prevalence rates.'* A
brief overview of the most common PTCL subtypes is provided in Section B.1.3.2.1.
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Figure 2: Peripheral T-Cell Lymphoma (PTCL) as a subset of Non-Hodgkin
Lymphoma (NHL)'°

Non-Hodgkin Lymphoma
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Abbreviations: HL: Hodgkin Lymphoma; NHL: Non-Hodgkin Lymphoma; NK: Natural Killer; PTCL: peripheral T-cell ymphoma;
CTCL: Cutaneous T-cell lymphoma; ATLL: adult T-cell leukemia/lymphoma; EATL: Enteropathy-associated T-cell lymphoma;
HSTL: Hepatosplenic T-cell ymphoma; PTCL-NOS: peripheral T-cell ymphoma-not otherwise specified; ALCL: anaplastic large
cell lymphoma; ALK: anaplastic lymphoma kinase (positive/negative); AITL: angioimmunoblastic T-cell ymphoma; FTCL:
Follicular T-cell lymphoma; TFH: T-follicular helper cell

Although prognostic outcomes and treatment responses vary across subtypes, PTCL
is characterised as an aggressive disease, further complicated by frequent relapses,
and primary refractory disease.'#'”

The overall treatment goal for individuals diagnosed with PTCL is to use front-line
therapy to induce a long-term remission, and potentially cure the underlying disease
by attaining a deep, durable response. Clinical experts advise that the best chance
of inducing a long-term response in T-cell lymphomas is in the front-line setting, and
that the probability of having a strong response to treatment diminishes significantly
with relapse. This consensus is reflected in the literature (referenced in Section
B.1.3.6.2) regarding the markedly improved 5-year OS rates for individuals with
PTCL who are able to achieve 2-year event-free survival.'® For individuals who
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relapse after primary treatment, PFS and OS are extremely poor at 3.1 and 5.5
months respectively, demonstrating that the best chance of inducing long-term
remission and improving the survival prospects for patients with PTCL is in the front-
line setting.'® However, advances in treatment for PTCL have been slow to develop
with most new technologies failing to secure EMA approvals due to moderate
supporting data.?%-2!

The treatments that are currently used are typically derived from historic B-Cell
lymphoma combination chemotherapy regimens that were developed over 30 years
ago (e.g. CHOP: cyclophosphamide [C], doxorubicin [H], vincristine [O], and
prednisone/prednisolone [P]). These regimens lack robust randomised-controlled
evidence in the PTCL population.’®22 The evidence that does exist for such
regimens in PTCL is largely derived from single-arm, Phase I, retrospective
analyses and clinical experience.?3-2° Few patients with PTCL achieve complete
remission with CHOP therapy, and for those that do, many often relapse within the
first year, further highlighting the unmet need for more efficacious front-line
treatment.3® Several trials have attempted to improve survival outcomes in the front-
line treatment of PTCL through the integration of novel therapeutic agents into
current treatment regimens, or via chemotherapy dose modifications, but without
success.?? Hence, the current standard front-line therapy in the UK remains 6 cycles
of CHOP chemotherapy.'®

For patients in the UK who have received CHOP therapy, complete remission rates
are generally considered low (43.5%) with a median time to progression of disease
of less than a year (10.2 months).3! The 5-year OS and PFS for all patients was
38.8% (95% CIl 30.5-47.0) and 19.8% (95% CI 13.7—-26.8) respectively. When the
analysis was limited to CHOP-treated patients; the 5-year OS and PFS was 41.1%
(95% ClI 31.1-51.5) and 26.3% (95% CIl 17.9-35.5), accordingly..?' The IPI score is
a clinical tool used to aid in predicting the prognosis of patients with NHL (see
Section B.1.3.3 for more details). Patients diagnosed with PTCL in the UK are more
commonly diagnosed with late stage disease (stage Ill/1V) with symptomatic
presentation and are likely to have IPI scores of 2 or above. 3! OS rates decrease
substantially for patients with advanced disease stages and higher IPI score .33
Specifically, the 5-year OS rates for patients treated with CHOP in the UK with an IPI
score of 2 is reported at a mere 20%, and as low as 8% for those diagnosed with an
IPI score of 4-5.31

B.1.3.2 Epidemiology

In the UK, NHL is the sixth most commonly diagnosed cancer, accounting for
approximately 4% of all new cancer cases in 2015, with an incidence rate of 22.9 per
100,000 persons (2016) 32. Similar to the prevalence in other Western countries,
PTCL comprises approximately 5-10% of all new NHL cases diagnosed in the
UK.1417.33 According to a 10-year retrospective review of PTCL cases from two major
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UK hospitals, those diagnosed are predominately male and have a median age at
diagnosis of approximately 58 years.3' PTCL-NOS is the most common PTCL
subtype diagnosed in Europe, accounting for 34.3% of all PTCL diagnoses, followed
by angioimmunoblastic T-cell ymphoma (AITL) (28.7%), and sALCL at 15.8%
(Figure 3).'* Cutaneous T-cell ymphomas (i.e. primary cutaneous presentation) and
Natural Killer/T-Cell Lymphomas (NKTCL) are not considered within this submission
and are not included in the NICE scope.

Figure 3: Distribution of PTCL Diagnosis in the Europe 4
Major Lymphoma Subtypes in Europe

0.5%
2.3% 0.8% |

PTCL-NOS
34.3%

m PTCL-NOS (34.3%) mAITL (28.7%)
msALCL (15.8%) mNKTCL (4.3%)
ATLL (1.0%) Enteropathy-type (9.1%)
m Hepatosplenic (2.3%) m Primary cutaneous ALCL (0.8%)

Subcutaneous Panniculitis-like (0.5%) m Unclassifiable T-cell (3.3%)

Abbreviations: PTCL-NOS: Peripheral T-Cell Lymphoma not otherwise specified; sALCL: systemic Anaplastic Large Cell
Lymphoma; ATLL: adult T-cell leukemia/lymphoma; EATL:Enteropathy-type T-cell Lymphoma; AITL: angioimmunoblastic T-cell
lymphoma; Natural Killer/T-Cell Lymphoma; ALCL: Anaplastic Large Cell Lymphoma

B.1.3.2.1 CD30 expression in PTCL

Among the various classifications of PTCL, CD30 is a protein commonly expressed
on the cell surface of tumour cells.” Of the primary nodal PTCL subtypes, CD30 is
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almost universally expressed in the SALCL subtype (95-100% of sALCL are CD30+
which is considered a hallmark of the disease, and is included as part of the
diagnostic work-up.”-1%34, Further detail regarding disease characteristics for the
SALCL subgroup are presented in Section B.1.3.2.2. CD30 is variably expressed
across the other subtypes of PTCL, including the majority of PTCL-NOS.7-34.35
Overall, approximately 50% of all PTCLs express CD30.” BV offers a novel treatment
approach that selectively targets CD30+ cells and as such it is targeted for the
treatment of CD30+ malignancies. However, although CD30 positivity is important for
the activity of BV, there’s no evidence that it is more efficacious in lymphomas with
higher levels of CD30 expression nor that the benefit of BV is correlated with the
degree of CD30 expression (see Section B.2.6.1.2 and Figure 15).

B.1.3.2.2 Overview of the most common PTCL subtypes

PTCL-NOS

PTCLs that do not meet specific diagnostic criteria listed in the current WHO PTCL
sub-classifications, receive the designation of PTCL-NOS. PTCL-NOS is the most
common subtype internationally and approximately 58% of tumours are CD30+ ".
PTCL-NOS is largely diagnosed in the elderly population (median age 60 years) and
men are twice as likely to developed PTCL-NOS as women. 1436

AITL

Angioimmunoblastic T-cell ymphoma (AITL) is the second most common nodal
PTCL and typically presents with advanced disease, systemic symptoms and
immune deregulation, the latter being its differentiating characteristic. AITL generally
occurs in middle-aged and elderly individuals and presents more frequently in men
than women. Bossard et al reported that any CD30 expression was detected in
approximately 60% of AITL tumours. 7

sALCL

Primary nodal sALCL are mature T-cell ymphomas that can be further subdivided
into anaplastic lymphoma kinase positive (ALK+) and anaplastic lymphoma kinase
negative (ALK-) subtypes, depending on the presence or absence of the ALK protein
marker.

ALK+ sALCL is most often diagnosed in children (median age 10.2 years) and young
adults (median age 34 years at diagnosis), who are predominately male. ALK-
sALCL is most commonly diagnosed in elderly individuals (median age 54-61 years
at diagnosis)_10,14,16,34,37,38

Patients with sALCL are typically diagnosed with late-stage disease (lll-IV) and
present with systemic symptomology, also known as B-symptoms (i.e. fever, night
sweats, weight loss). Outcomes in sALCL, regardless of ALK status, are highly
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dependent on age at diagnosis and IPI score (detailed in Sections B.1.3.3.2 and
B.1.3.4).

ALK+ sALCL is often associated with a better prognosis compared to other PTCLSs,
however favourable outcomes for individuals diagnosed with ALK+ sALCL are often
attributed to their younger age. However, patients who are 240 years at diagnosis
have poor outcomes which are akin to other types of PTCL, meaning the favourable
prognostic features characteristic of ALK+ sALCL, are no longer observed.?>° (See
Section B.1.3.3.2) Furthermore, individuals with ALK+ sALCL that have a high IPI
score (=2) have considerably worse outcomes than those with lower IP| scores.
Indeed, the prognostic outcomes of ALK+ individuals with high IPI scores are similar
to the outcomes of ALK- sALCL. 42527 (See Section B.1.3.4)

B.1.3.3 Staging and definition of advanced-stage disease

Diagnosis of PTCL can be challenging and is based on an evaluation of several
distinct molecular/histological features utilising immunohistochemistry, flow
cytometry, molecular genetics, and cytogenetic methods by an experienced
haematopathologist.'640-43 The clinical workup to determine risk based on staging
and prognosis includes both clinical and laboratory data related to: patient history,
physical examination, complete blood count (CBC) with differential, bone marrow
biopsy and aspirate, lactate dehydrogenase (LDH) and uric acid levels,
comprehensive metabolic panel, and positron emission tomography (PET)/computed
tomography (CT) scan. Timely and accurate diagnosis and PTCL subtype
recognition is critical in determining an appropriate treatment course. Diagnosis can
be challenging and as such, patients may receive the broad diagnosis of PTCL-
NOS.4?

B.1.3.3.1 Staging

Based on the Lugano Modification of Ann Arbor staging system, there are four
cancer stages of lymphoma presented in Table 3.4445
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Table 3: Lugano Modification of Ann Arbor staging?

Stage Involvement Extranodal (E) Status
Limited
Stage | one node or a cluster of lymph Single extranodal lesions
nodes without nodal involvement
Stage Il two or more nodal clusters Stage | or Il by nodal extent
either above OR below the with limited contiguous
diaphragm extranodal involvement
Stage Il bulky* Stage |l criteria with ‘bulky’ N/A
disease classification
Advanced
Stage |l Cancer in lymph tissue above N/A
AND below the diaphragm.
Nodes above the diaphragm
with spleen involvement
Stage IV Non-contiguous extra-lymphatic | N/A

involvement

aTable adapted from Cheson et al 201445
*Bulky disease for HL is defined as single nodes =10cm in diameter, however tumour size/bulk criteria for NHL
have not been validated.

B.1.3.3.2 Prognostic indicators

The International Prognostic Index (IPI) is most commonly used to assess prognosis
based on risk factors for nodal PTCL. The risk factors considered within an IPI score
include:#1:46

i) >60 years of age

ii) elevated LDH

iii) ECOG performance status score of 22

iv) Stage Il or IV cancer

V) more than one extranodal site

Each risk factor is worth one point and are summed to provide a total IPI score
(maximum score of 5). An increase in numerical score indicates greater disease
severity and higher risk disease.

The prognostic factors that determine IPI scores have been shown to be highly
significant predictors of PFS and OS outcomes.?” UK clinical experts confirmed that
an IPI score is a predictive variable of patient outcome and is routinely used in
clinical practice across the UK.4748 |P| scores are effective for defining different risk
categories for patients with PTCL-NOS or sALCL, regardless of ALK status (Table
4).1417.2549 As demonstrated in the table below, 5-year OS substantially decreases
with increasing IPI score, most notably for IPI scores greater than or equal to 2. This
is particularly relevant to the ALK+ sALCL subtype where a substantial decrease in
5-year survival is observed for patients with intermediate and high IPI scores
compared to those with low IPI scores.
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Table 4: Prognostic index scores and 5-year OS for PTCL-NOS and
SALCL14,25,27

PTCL Subtype Risk Category IPI Score 5-year OS
Low 0-1 50%
Intermediate-Low 2 33%
PTCL-NOS - -
Intermediate-High 3 16%
High 4-5 11-13%
Low 0-1 90%
Intermediate-Low 2 68%
ALK+, sALCL . :
Intermediate-High 3 23%
High 4-5 33%
Low 0-1 74%
ALK-. SALCL Intermediate-Low 2 62%
- S - .
Intermediate-High 3 31%
High 4-5 13%

Abbreviations: PTCL-NOS: peripheral T-cell ymphoma-not otherwise specified; ALK+, ALCL: anaplastic lymphoma kinase-
negative, anaplastic large cell ymphoma; anaplastic lymphoma kinase-positive, anaplastic large cell lymphoma; IPI:
International Prognostic Index; OS: overall survival; PIT: Prognostic Index for PTCL; N/A: not applicable

B.1.3.4 Life Expectancy

Knowledge and understanding of the expected outcomes for patients with PTCL is
largely based on single-arm Phase Il studies or retrospective analyses from
observational data.?® The lack of robustness of the evidence base for outcomes is
reflected in the variability of PFS and OS reported across trials. In general,
prognostic outcomes for PTCL (regardless of IPI score) are poor. With the exception
of ALK+ sALCL in younger patients, PTCL has one of the worst survival rates among
lymphoid malignancies, with 5-year OS between 7-49%." This demonstrates the
high unmet need for these patients but also the considerable variability in reported
survival for PTCL depicted by the wide range. Detailed median 5-year OS by PTCL
subtype is provided in Table 5, and Figure 4A and 6B. Please note that the ALK+
SsALCL outcomes depicted in Table 5 represent all patients of this histology,
regardless of prognostically important factors such as IPI score or age; the impacts
of which were discussed previously in Section B.1.3.3 and in further detail below. A
10-year audit of PTCL patients by Gleeson et al found that 5-year survival of patients
with PTCL was 38.8% 3. This UK audit was based on data from two academic
centres with patient records spanning from 2002-2012 and does not reflect the
changes in treatment in R/R sALCL.3'
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Table 5: 5-year Overall Survival by PTCL Subtypet!4

PTCL Subtype 5-year Overall Survival (OS)
PTCL-NOS 32%
AITL 32%
EATL 20%
ALCL, ALK- 49%
ALCL, ALK+ 70%
ATLL 14%
HSTL 7%

5-year OS presented regardless of IPI score

Abbreviations: PTCL-NOS: peripheral T-cell ymphoma-not otherwise specified; AITL: angioimmunoblastic T-cell ymphoma;
EATL: enteropathy-associated T-cell ymphoma; ALCL, ALK+/-: anaplastic large cell ymphoma, anaplastic lymphoma kinase -
/+; ATTL: adult T-cell leukemia/lymphoma; HSTL: hepatosplenic T-cell lymphoma

Figure 4: 5-year Overall Survival by PTCL Subtypet'4
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TFigure adapted from Vose et al 2008 Figures A and B: survival curves for various subtypes of PTCL
Abbreviations: PTCL: peripheral T-cell ymphoma; ALCL, ALK +/-: anaplastic large cell ymphoma, anaplastic lymphoma kinase
+/-

Although overall ALK+ sALCL has a slightly better prognosis than other PTCL
subtypes with a 5-year OS of 70%,the 5-year OS rates drop dramatically from 90%
for an IPI score of 0-1, to 68% and 23% for an IPI scores of 2 or 3, respectively (see
Table 4 and Figure 5A and 7B).?° These data also confirm that patients with ALK+
sALCL with a higher IPI score (=2) have a prognosis that is similarly poor to that of
patients with ALK- sALCL with higher IPI scores, and considerably worse than the
prognosis of patients with ALK- sALCL with lower IPI scores. Furthermore, age at
diagnosis is one of the strongest independent prognostic factors, substantially
decreasing OS and PFS for diagnosed individuals 240 years of age (Figure 3).%°.
This was confirmed by UK clinical experts who ranked age as the most important
prognostic factor of survival for patients with PTCL.*8 Moskowitz et al. (2014)
suggest that patients presenting with ALK+ sALCL over the age of 40 are considered
higher-risk patients and should be treated similar to patients who present with less
favourable PTCL subtypes.®°

Therefore, for patients with SALCL it’s vital to consider the IPI| score and age as well
as the ALK status when assessing prognosis.
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Figure 5: 5-year Overall Survival sALCL by ALK +/- Subtype and IPI scoref?®
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Figure adapted from Savage et al 2008%°. Figures A: Survival curves by IPI score for sALCL, ALK+; Figure B: Survival Curves
by IPI score for sALCL, ALK-.

Abbreviations: IPI: international prognostic index; ALCL, ALK +/-: anaplastic large cell ymphoma, anaplastic lymphoma kinase
+/-

Figure 6: sALCL Survival Outcomes by Aget
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Figure A: Progression Free Survival of sSALCL by age and 3, microglobulin level; Figure B: Overall Survival of sALCL by age
and 32 microglobulin level

Abbreviations: sALCL: systemic anaplastic large cell ymphoma; B.m: B, microglobulin

B.1.3.5 Burden to Patients, Carers and Society

The rarity of PTCL makes the recruitment of individuals into clinical trials
considerably challenging. As a consequence, there is a dearth of information
regarding the burden of PTCL specifically to patients, carers, and society. However,
data from broader cohorts of patients with NHL (which include patients with PTCL)
provide some data regarding disease burden of haematological cancers within these
groups. Treatment for aggressive haematologic cancers is characterised by intensive
inpatient treatment and is associated with debilitating side effects related to both
physical and cognitive functioning including, but not limited to; fatigue, pain,
dyspnoea, insomnia, and problems with concentration and memory.%! Furthermore,
patients receiving consolidation treatment with SCT risk experiencing severe
adverse events from added treatments aimed at the ablation of endogenous immune
cells and use of immunosuppressive medication.>? Both physical and cognitive
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deficits, as well as post-traumatic stress disorder (PTSD) can remain during
survivorship and have a substantial negative impact on a person’s quality of life.53

Fear of relapse is reported by the majority of patients diagnosed with NHL during
survivorship, regardless of staging or aggressiveness of the disease subtype.®' The
probability of relapse after primary therapy is high for individuals diagnosed with
PTCL, with a median time to relapse or progression of disease of 6.7-10.2
months.'®3" For individuals who relapse after primary treatment, PFS and OS are
extremely poor at 3.1 and 5.5 months respectively, demonstrating that the best
chance of inducing long-term remission for patients with PTCL is in the front-line
setting."® Forty percent of those who survived from a large prospective NHL cohort
reported they did not feel hopeful and experienced feelings of ‘lack of life purpose’.5’
Additionally, 65% of the cohort thought they did not receive sufficient support from
others.5" Improving treatment in the front-line setting provides the best chance of
reducing the fear associated with the high rate of relapse.

There is an additional lack of prospective information regarding health-related quality
of life (HRQoL) for individuals diagnosed with PTCL. However, drawing from a
broader population of NHL haematological cancers may provide some insight.
Quality of life scores, as measured by the Medical Outcomes Study Short Form-36
(SF-36) in a long-term follow-up study of 566 patients diagnosed with NHL
significantly declined over the 5-year follow-up period.53 Older age and increased
comorbidities were independent predictors of poor quality of life.>® Conversely, in a
large international study evaluating health utility, patients with R/R HL and sALCL
who achieved a more favourable response to treatment reported a reduced burden
of disease.> The European Society for Medical Oncology (ESMO) Consensus
Conference on malignant lymphoma published recommendations for the clinical
management of the elderly patient with malignant lymphoma. Despite the lack of
HRQoL data from clinical trials or other sources, ESMO recommended that quality of
life should be considered as a prognostic indicator of survival and included as a
major end point in clinical trials for patients with PTCL.%

Although practice is variable across the UK, some patients do receive a
consolidative ASCT following front-line treatment with CHOP. In a study analysing
the impact of SCTs, 23- 36% of patients with haematological cancers who were
eligible and received stem cell transplants, reported having high levels of fear of
cancer recurrence (FCR) for up to 12-months post-transplant.®® Patients with higher
FCR had a significantly lower HRQoL with differences reported in the emotional
functioning, social functioning, global quality of life, physical functioning, and role
functioning subscales of the European Organisation for Research and Treatment of
Cancer (EORTC) Quiality of Life Questionnaire-C30 (QLQ-C30).56 Additionally,
negative perceptions of cancer’s impact was related to patients with NHL that
reported having ‘ever received a transplant’.?® The FCR associated with SCT can be
extended to other transplant treatment options (i.e. consolidated ASCT) and these
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studies demonstrate the considerable negative affect FCR has on quality of life.
Front-line treatments aimed at preventing disease progression and improving CR
rates, regardless of transplant eligibility, stand to reduce FCR and the burden to the
patient, carer, and society.

B.1.3.6 Treatment Guidelines for Previously Untreated PTCL in the UK

B.1.3.6.1 Front-line Therapy

The majority of patients with PTCL are diagnosed with an advanced stage of disease
(IlMand 1V), are 58 years and older on average (with the exception of ALK+ sALCL
with median age at diagnosis of 34 years) and require systemic treatment (i.e.
chemotherapy).?' The current UK guidelines for the treatment of PTCL-NOS and
SALCL are presented in Figure 7 As discussed in Section B.1.3.1, CHOP is
considered the standard front-line treatment for PTCL and is recommended by NICE
Pathways as a first-line treatment for PTCL.15.16:41.44.57.58 Thjs was supported by a UK
survey of ten clinical experts with experience of managing PTCL who reported that
85% of nodal PTCL patients are treated with a CHOP based regimen in the front-line
setting. %8 Six cycles of combination chemotherapy using the CHOP regimen is the
most commonly used treatment and is considered the current standard of care.** UK
based clinical experts, who took part in a cross-functional advisory board organised
by Takeda, have confirmed that six cycles of CHOP chemotherapy is the maximum
administered in the UK and across Europe for the front-line treatment of PTCL.%°,

However, CHOP has its limitations and outcomes remain sub-optimal for the various
nodal PTCL subtypes, including ALK+ sALCL with an IPI score of 22. A recent UK
10-year retrospective analysis of CHOP therapy in PTCL reported CR rates of 34.6%
for PTCL-NOS, 50% for ALK- sALCL, and 80% for ALK+ sALCL.3" However,
although most of the patients treated with CHOP experienced an initial response, the
majority progressed. The 5-year OS rates following front-line CHOP treatment by IPI
score in the audit were:

e [Pl score 2: 20.8% (95% ClI: 5.3-43.3%)
e |Pl score 3: 24% (95% CI: 8.5-43.8%), and
e |IPI score 4/5: 8.3% (95% Cl: 0.5-31.1%) 3

In addition, there was a statistically significant reduction in OS for those with an IPI
score of 22 relative to those with an IPI score of 1 (HR: 8.52; 95% Cl: 1.84-39.6).%"
Despite OS variation across subtypes, those with higher IPI scores had the worst
outcomes. For patients who achieve two-year event-free survival, relapse is less
common and there is a substantial increase in 5-year OS of 77%, versus 10% for
those not achieving two-year event-free survival.’® This demonstrates the importance
of providing patients with the most effective treatment possible in the front-line
setting to improve OS and quality of life.
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As part of efforts to improve upon CHOP, the addition of etoposide [E] to form the
CHOEP regimen has been considered, but with variable and inconclusive results
across studies. For patients under the age of 60 years, CHOEP has demonstrated
some benefit when coupled with up-front ASCT, particularly for ALK- sALCL (5
years: OS, 70%; PFS, 61%) and small improvements for PTCL-NOS (5 years: OS,
52%; PFS, 47%).%° A retrospective subset analysis of completed prospective studies
showed a 3-year event-free survival advantage for CHOEP (75-4%) vs. CHOP
(51:0%) in a subset of younger (<60 years), more favourable patients, with the
greatest benefit seen in patients with ALK+ sALCL.%" However, recent studies
(including a meta-analysis of CHOP vs. CHOEP treatment for PTCL) demonstrate
that CHOEP provides no improvement in OS or treatment response outcomes (CR,
PR, ORR), and that older patients experience greater toxicity, with higher rates of
grades 3-4 leukocytopenia, thrombocytopenia, and anaemia with CHOEP than with
CHOP.60-63 As yet, no prospective randomised trial has compared CHOEP to
CHOP.2 Therefore, as many patients diagnosed with PTCL are over 60 years of
age, and due to high risk of excessive toxicity and/or comorbid factors, CHOEP is
not recommended for PTCL in patients over the age of 60 and CHOP remains the
standard of care.

For all of these reasons, the use of CHOEP is limited in the UK, the NICE pathway
recommends CHOP as front-line treatment for patients with PTCL and clinical
experts have confirmed that CHOP is regarded as the standard of care in the UK.

I The HMRN region

comprises a total population of 3.8 million and covers the area formerly served by
the Yorkshire and the Humber & Yorkshire Coast Cancer Network. Reflecting this
clinical reality, CHOEP is not included as a comparator in the final scope for this
appraisal. Patients with PTCL who receive front-line CHOP chemotherapy and
achieve a deep response may be considered for a consolidative autologous stem
cell transplant (ASCT) in an attempt to prolong survival. For chemo-sensitive patients
with PTCL (i.e. those achieving PR/CR), there is some non-randomised evidence
that consolidation with ASCT may play a role in extending PFS and OS rates within
first remission. As such, selected patients who achieve PR or CR may be eligible for
an ASCT.2 There is a lack of consensus about the efficacy of consolidation in
particular, the impact on OS is unclear as no randomised controlled trials support an
improvement in OS.

According to a UK retrospective review, patients with PTCL who underwent ASCT
following front-line CHOP therapy had a better 5-year OS rate (67.4%) vs. those who
did not receive ASCT (38.9%).3" However, a large multicentre retrospective study
(n=269) that corrected for sample selection bias for patients allocated to ASCT or
not, found no survival advantage for patients who received consolidation with an
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ASCT following induction chemotherapy, and no differences were found when
stratifying for response status, disease stage, or risk category.®* In addition, it has
been observed that patients are exposed to considerable toxicity from this
procedure. % Furthermore, UK clinical experts organised as part of a cross-functional
advisory board to inform this submission confirm that there is a lack of robust
evidence supporting front-line consolidation with ASCT for patients with PTCL.%®

Overall, the evidence for the role of ASCT in the PTCL pathway is not clearly
defined, and uncertainty remains regarding the clinical suitability of this treatment
option. This is particularly significant considering how burdensome the procedure is
for patients. Due to all of the above, there is considerable variability across the UK in
the uptake of ASCT consolidation for PTCL, and it is certainly not established as part
of the standard front-line treatment plan in all centres. In a 2019 survey of ten UK
clinicians who manage PTCL, clinicians reported that approximately 20%-30% of UK
patients actually go on to receive a consolidative transplant.5® However, the survey
also found that transplant practices vary considerably across centres in the UK.58

66

Feedback from UK clinical experts also confirms that, all things considered, they
would not expect the availability of BV+CHP in the front-line setting to significantly
change the proportion of patients with PTCL that receive a consolidative ASCT.
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Figure 7: Current UK Treatment Guidelines for CD30+ PTCL 1641

CD30+2 PTCL Front Line
Clinical Clinical
. — .
Trial v Trial
Partial Remission/Complete Remission
. Continue treatment
Consider .
AutoSCT* course/monitor for
relapsec®
Frontline _______________ | ________ o _____.
Second Line

Relapse/Refractory

: :

-+ Intention to proceed to SCT No intention to proceedto SCT |[—»

Salvage regimen (BV)9 Combination Salvage regimen (BV)d

or Platinum-based chemothera or Platinum-based
chemotherapy Py chemotherapy

Clinical
Trial

Clinical
Trial

Combination

chemotherapy

Consider Allo/AutoSCT* Best Supportive Care

aCD30 expression is not standardised. Treatment responses occur with low level expression®”

® CHOEP may be effective for patients under 60 years of age '®*' However, CHOEP is not within scope of the current
submission

© Due to favourable outcomes, autoSCT consolidation is not recommended for low risk ALK+, ALCL*!

9Brentuximab vedotin is approved by the European Medicines Agency as second line monotherapy treatment for
relapse/refractory ALCL (TA478)? NHS treatment criteria specifies that patients must be brentuximab vedotin naive; assumption
that no-retreatment would be permitted.

*Consolidation with AutoSCT not recommended for ALK+ ALCL

Abbreviations: PTCL: peripheral T-cell ymphoma; PTCL-NOS: peripheral T-cell lymphoma-not otherwise specified; ALK:
anaplastic lymphoma kinase (positive/negative); ALCL: anaplastic large cell ymphoma; CHOP: cyclophosphamide [C],
doxorubicin [H], vincristine [O], and prednisone [P]; CHOEP: CHOP treatment with the addition of etoposide [E]; BV:
brentuximab vedotin; AutoSCT: autologous stem cell transplant; SCT: stem cell transplant; AlloSCT: allogeneic stem cell
transplant
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B.1.3.6.2 Treatment of Relapsed/Refractory PTCL

Relapse and the development of refractory disease that is chemotherapy-resistant is
common in PTCL.%8 Relapse within the first two years after complete remission is
common, results in extremely poor survival outcomes (median PFS: 3.1 months;
median OS: 5.5 months). 181965

NICE has previously recommended BV monotherapy for R/R sALCL, where it has
been shown to improve OS (estimated 5-year OS: 60%) and can also serve as a
potential bridge to allogeneic stem cell transplant (alloSCT) for some patients [see
TA478]2. Patient with other types of PTCL are treated with salvage chemotherapies
at relapse with the goal of inducing a strong response and bridging to an alloSCT.
Recent retrospective analyses of long term outcomes for patients with relapsed
PTCL have been reported.?®7° Regardless of the type of treatment following relapse
(i.e. salvage chemotherapy: dexamethasone, cytarabine, and cisplatin [DHAP], or
etoposide, methylprednisolone, cytarabine, and cisplatin [ESHAP]; high dose therapy
with SCT), median PFS and OS estimates for sALCL were 5.2 and 9.1 months,
respectively demonstrating the aggressive nature of the condition.®® Similarly, R/R
PTCL-NOS had a median PFS of 3.1 months, and an OS of 10.9 months.”®

When BV monotherapy was evaluated in a pivotal multinational (US, Canada, and
Europe) Phase Il study in 58 patients with R/R sALCL, objective responses were
achieved in the majority (ORR: 85%) of patients treated, with improvements
compared to historical outcomes observed in median PFS (13.3 months) and 1-year
OS rates (70%).”" At the time of study closure, the estimated 5-year OS rate was
60%.7? Furthermore, a higher 5-year OS rate of 79% was reported for individuals
who achieved CR.”? The estimated 5-year PFS rate was 39% with a median PFS of
20 months.” These data were unprecedented in the setting of R/R sALCL. BV was
effective both as a bridge to alloSCT and as a standalone treatment for those
ineligible for alloSCT.

Based on these data, in October 2012 the EMA granted a conditional marketing
authorisation for BV monotherapy in R/R sALCL and it remains the only treatment
with EMA approval for patients with R/R sALCL (Figure 7).4! Prior to the availability
of BV, consensus had not been reached regarding the treatment of R/R disease in
any PTCL subtype.”® However, following the launch of BV in November 2012, it
rapidly became established as the standard of care for UK patients with R/R sALCL
(initially available via the CDF). Arising from the availability of BV, it is important to
note that the treatment options in the R/R sALCL setting are different (and better)
than, for the other subtypes of PTCL where BV is not approved for R/R disease.

In October 2017, BV was recommended by NICE for R/R sALCL [TA478]. This
positive NICE recommendation was based on BV’s ability to improve survival
outcomes regardless of transplant. Furthermore, the committee recognised that
effective treatments that are better tolerated with fewer side effects, such as BV, can
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significantly improve a patient’s quality of life. The positive NICE recommendation
has solidified BV’s status as the standard of care treatment for R/R sALCL.

Outside of clinical trials and BV for the R/R sALCL group, platinum-based
combination chemotherapy regimens such as DHAP, or ifosfamide, etoposide,
carboplatin (ICE) which can be utilised for chemo-sensitive patients as a bridge to
alloSCT.#! For patients considered to be unfit, gemcitabine or bendamustine may be
utilised as monotherapy.*! It's important to note that in the R/R sALCL setting, the
use of these agents has declined significantly due to the availability of BV.

As mentioned earlier, for patients with R/R PTCLs other than sALCL, BV is
unavailable as a salvage regimen and their only option is combination
chemotherapy, potentially followed by an alloSCT for the small proportion of eligible
patients who achieve a good enough response to allow this.

Patients who fail this combination chemotherapy or those who do not meet the
eligibility criteria for alloSCT (including older patients and patients with
comorbidities), have extremely poor survival and palliative care is their only
remaining course of treatment. ® This highlights the large unmet need that exists for
such patients and the real need for access to better treatment options in the front-
line setting for all patients with PTCL.

B.1.3.6.3 Proposed Treatment Pathway with Brentuximab Vedotin

The proposed treatment pathway is for BV+CHP to move into front-line treatment for
previously untreated patients with CD30-positive PTCL. As such, BV+CHP would
replace CHOP as the preferred front-line regimen. This is supported by the results of
the pivotal ECHELON-2 trial in which BV+CHP was shown to be superior to CHOP
(see Section B.2.6.1). The remainder of the treatment pathway would remain
unchanged, including the option of BV monotherapy for R/R sALCL.

The current treatment pathway and the proposed placement of BV+CHP at front-line
is presented in Figure 8.
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Figure 8: Proposed Treatment Pathway for CD30+ PTCL including BV+CHP in
the front-line setting
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Abbreviations: PTCL: peripheral T-cell ymphoma; PTCL-NOS: peripheral T-cell lymphoma-not otherwise specified; ALK:
anaplastic lymphoma kinase (positive/negative); ALCL: anaplastic large cell ymphoma; CHOP: cyclophosphamide [C],
doxorubicin [H], vincristine [O], and prednisone [P]; CHOEP: CHOP treatment with the addition of etoposide [E]; BV:
brentuximab vedotin; AutoSCT: autologous stem cell transplant; SCT: stem cell transplant; AlloSCT: allogeneic stem cell
transplant; BV+CHP: brentuximab vedotin (Adcetris™) combined with CHOP therapy without vincristine [O]

B.1.4  Equality considerations

There are no equality considerations for BV treatment in PTCL.
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B.2 Clinical effectiveness

B.2.1 Identification and selection of relevant studies

A de novo systematic literature review (SLR) was conducted to identify all relevant
information related to front-line PTCL treatment. As the SLR was conducted prior to
finalisation of the NICE scope, a comprehensive search strategy was designed to
capture evidence for comparators beyond those ultimately included in the final
scope. As per the final NICE scope, the comparator of interest is CHOP.

The SLR was conducted using a rigorous approach following Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines to ensure
that it meets the requirements of the National Institute for Health and Care
Excellence (NICE) and is suitable for any updates.”

All electronic databases were searched on 29th August 2019 (i.e. standard evidence
sources used in UK HTA assessments). See Appendix D for full details of the
process and methods used to identify and select the clinical evidence relevant to the
technology being appraised.

The review identified a total of ten randomised controlled trials (RCTs) reported in 30
publications and 37 non-RCTs reported in 65 publications. The BV literature
identified in the review is discussed below.

B.2.2 List of relevant clinical effectiveness evidence

In total, three studies were identified that reported data on BV (Table 6 -Table 8):
one Phase lll trial, ECHELON-2 (Horwitz et al 2018), to be referred to by the trial
name for the remainder of this document; and two open label single-arm trials
(Phase Il, Horwitz et al 2014) (Phase |, Fanale et al 2014, Fanale et al 2018) . All
trials were considered relevant to the decision problem.

ECHELON-2 is the pivotal Phase lll international, double-blind, double-dummy,
randomised, placebo-controlled, active comparator study of brentuximab vedotin
[BV] in combination with cyclophosphamide [C], doxorubicin [H], and prednisone [P]
(BV+CHP) versus standard CHOP for the treatment of front-line CD30+ PTCL. The
trial screened 601 patients for eligibility and 452 were randomly assigned 1:1 to
receive BV+CHP (n=226) or CHOP (n=226).2% (See Section B.2.6 for results)

Horwitz et al 2014 was an open label Phase Il trial which enrolled patients with
relapsed/refractory CD30+ NHL. The primary endpoint was ORR, and the key
secondary endpoints were: safety, correlation of CD30 expression with response,
response duration, and PFS. This study was designed to perform a planned subset
analysis of individual PTCL subtypes within the PTCL cohort (n=35) which included
patients with AITL (n = 13), and PTCL-NOS (n = 22). This study notably excluded
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patients with ALK+/- sALCL to evaluate the prognostic importance of CD30
expression outside of the universal expression of CD30 that is characteristic of
SALCL. (See Section B.2.6.2 for results)

Fanale et al 2014 was an open label, Phase | trial which assessed sequential
treatment of BV followed by CHOP or BV in combination with CHP (BV+CHP). The
primary end point was safety and secondary end points were ORR, CR, PFS, and
OS between the two different treatment regimens. Thirteen patients received
sequential treatment of BV followed by standard-dose CHOP treatment (ALCL only,
n=13), and 26 patients received combination BV+CHP (ALCL: n=19; Non-ALCL.:
n=7). The five-year follow-up of the combination data has also been published. (See

Section B.2.6.2 for results)

Table 6 Clinical effectiveness evidence

Study Horwitz et al, 2018; ECHELON-2; NCT01777152

Study design International, double-blind, double-dummy, randomised, placebo-
controlled, active-comparator Phase Il

Population Adults (=18 years) with previously untreated, CD30-positive* (=10%

of cells) PTCL

Intervention(s)

Brentuximab vedotin [BV] + cyclophosphamide [C], doxorubicin [H],
and prednisone [P] (BV+CHP)

Comparator(s)

Cyclophosphamide [C], doxorubicin [H], vincristine [O], and
prednisone [P] (CHOP)

Indicate if trial supports
application for marketing
authorisation

Yes X Indicate if trial used in the Yes X
economic model

No No

Rationale for use/non-use
in the model

ECHELON-2 is the pivotal Phase lll international, double-blind,
double-dummy, randomised, placebo-controlled, study of BV+CHP
versus CHOP, the UK standard of care. It's the most robust
evidence available for BV+CHP in previously untreated CD30+
PTCL and one of the largest randomised controlled studies
conducted in PTCL, which included 21 patients from five centres in
the UK. Therefore, the ECHELON-2 trial is the primary source of
data used to inform the economic model.

Reported outcomes
specified in the decision
problem

The outcome measures specified in the decision problem are:
e Overall survival

Progression-free survival per IRF

Overall response rates (including complete response)

Adverse effects of treatment

Health-related quality of life

All other reported
outcomes

Progression-free survival per IRF for patients with sALCL
Complete Remission (CR)

Antitherapeutic Antibody Incidence Rate

Medical Resource Utilisation

*The cut-off for CD-30+ expression in the trial was 210% of malignant cells)

Abbreviations: PTCL: peripheral T-Cell ymphoma; ALK = anaplastic lymphoma kinase (positive and negative); sALCL:
systemic anaplastic large cell ymphoma; PTCL-NOS: PTCL- not otherwise specified; AITL: angioimmunoblastic T-Cell
lymphoma; ATLL: Adult T-Cell lymphoma/leukemia; EATL: Enteropathy-associated T-Cell ymphoma; HSTCL: hepatosplenic T-
Cell lymphoma; BV+CHP: brentuximab vedotin [BV] + cyclophosphamide [C], doxorubicin [H], and prednisone [P]; CHOP:
cyclophosphamide [C], doxorubicin [H], vincristine [O], and prednisone [P]; OS: Overall Survival; ORR: Objective Response
Rate; CR: complete remission; HRQoL: health related quality of life; EORTC QLQ-C30: European Organisation for Research
and Treatment of Cancer Quality of Life Questionnaire-C30; FACT/GOG-NTX: Functional Assessment of Cancer
Therapy/Gynecologic Oncology Group- Neurotoxicity subscale; EQ-5D-3L: European Quality of Life 5-Dimensions

Questionnaire
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Table 7: Clinical effectiveness evidence — Phase Il Data

Study Horwitz et al, 2014; NCT01421667°
Study design Open label, multicentre Phase Il
Population Patients with T-cell ymphomas whose tumour expressed CD30 at

any level (excluding ALCL)

Intervention(s)

Brentuximab vedotin

Comparator(s) None

Indicate if trial supports Yes X Indicate if trial used in the Yes
application for marketing economic model

authorisation No No X

Rationale for use/non-use
in the model

Horwitz et al 2014 was a single arm trial which included a total of
35 patients. Although the study reported on PFS, OS was not
captured in the trial. Both PFS and OS are required for modelling
purposes.

As this trial was a single-arm trial, it would require the use of
indirect treatment comparison methods and population adjustment
(e.g. MAIC) to incorporate the PFS data into the economic model.
These methods add uncertainty and rely on a sufficient sample size
to estimate robust outcomes. Due to the small sample size, these
methods were not pursued, and this study is used as supportive
evidence only.

Reported outcomes
specified in the decision
problem

The outcome measures specified in the decision problem are:
e Progression-free survival
e Overall response rates (including complete response)
e Adverse effects of treatment
[ ]

All other reported
outcomes

Primary Outcome: ORR
e Complete Remission (CR)
¢ Partial Remission (PR)
e Stable Disease (SD)
e Progressive Disease (PD)

Secondary Outcomes:
e Characterisation of the relationship of CD30 expression
with antitumor activity
e Duration of response
e Antitherapeutic antibodies

Abbreviations: PTCL: peripheral T-Cell lymphoma; BV+CHP: brentuximab vedotin [BV] + cyclophosphamide [C], doxorubicin
[H], and prednisone [P]; CHOP: cyclophosphamide [C], doxorubicin [H], vincristine [O], and prednisone [P]; ORR: objective
response rate; CR: Complete remission; PR: Partial remission; SD: Stable disease; PD: Progressive disease; PFS: Progression

Free Survival

Table 8: Clinical effectiveness evidence — Phase | Data

Study

NCT01309789; Fanale 201475 and Fanale 20187¢

Study design

e Fanale 2014: Open label Phase | study conducted at eleven
centres within the United States and Europe
e Fanale 2018: 5-year follow-up of the aforementioned trial

Population

Treatment naive adults with a diagnosis of CD30+ PTCL*, including
sALCL (anaplastic lymphoma kinase [ALK]-negative or ALK-positive
with International Prognostic Index score >2)

Intervention(s)

A combination treatment approach for patients with sALCL (n=19)
and other PTCL subtypes (n=7), receiving 1.8 mg/kg brentuximab
vedotin + CHP (once every 3 weeks, intravenously [IV] for up to 6
cycles). After 6 cycles, patients with an objective response could
receive up to 10 cycles of BV monotherapy.

A sequential treatment approach for patients with sALCL (n=13)
receiving 1.8 mg/kg BV (two cycles, once every 3 weeks,
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Study NCT01309789; Fanale 201475 and Fanale 20187°
intravenously [IV] followed by standard dose CHOP (six cycles,
once every 3 weeks, [IV])
Comparator(s) None
Indicate if trial supports Yes X Indicate if trial used in the Yes
application for marketing economic model
authorisation No No X

Rationale for use/non-use
in the model

This trial is a single arm, Phase | study. Although, PFS and OS
outcomes are reported, these are not implemented within the
economic model due to the potential for biases associated with
treatment patterns inconsistent with the proposed licensed
indication. For example, 13 patients were treated sequentially with
BV followed by CHOP as opposed to BV in combination with CHP.
Additionally, the combination approached allowed up to ten
additional cycles of BV monotherapy following combination
treatment. Neither of these treatment patterns align with the
proposed licensed indication.

Reported outcomes
specified in the decision
problem

The outcome measures specified in the decision problem are:
Progression-free survival

Overall survival

Overall response rates (including complete response)
Adverse effects of treatment

All other reported
outcomes

Secondary outcomes:
¢ Efficacy as measured by response assessments (ORR and
CR rates)
¢ Pharmacokinetic analysis as measured by blood
concentrations of BV ADC, MMAE, and total antibody
(TAb)

* The cut-off for CD-30+ expression in the trial was 21% of malignant cells

Abbreviations: PTCL: Peripheral T-Cell lymphoma; sALCL: Systemic anaplastic large cell lymphoma; ALK: anaplastic
lymphoma kinase; IV: intravenous; CHOP: cyclophosphamide [C], doxorubicin [H], vincristine [O], and prednisone [P];
BV+CHP: brentuximab vedotin [BV] + cyclophosphamide [C], doxorubicin [H], and prednisone [P]; BV: brentuximab vedotin;
ORR: objective response rate; CR: complete remission; PFS: progression free survival; OS: overall survival; ADC: antibody
drug conjugate; MMAE: monomethyl auristatin E; Tab: total antibody

B.2.2.1

Studies not included in the economic model

PFS and OS are the key clinical inputs in the cost-effectiveness model.

Horwitz et al (2014) was a single arm trial which included a total of 35 patients.
Although the study reported on PFS, OS was not captured in the trial.%” Due to the
trial design, it would require the use of indirect treatment comparison methods and
population adjustment (e.g. MAIC) to incorporate the PFS data into the economic
model. These methods add uncertainty and rely on a sufficient sample size to
estimate robust outcomes. Due to the small sample size, these methods were not
pursued, and this study is used as supportive evidence only.

Fanale et al (2014) is a single arm, Phase | study.”® Although, PFS and OS
outcomes are reported, these are not implemented within the economic model due to
the potential for biases associated with treatment patterns inconsistent with the
proposed licensed indication. For example, thirteen patients were treated
sequentially with BV followed by CHOP as opposed to BV in combination with CHP.

Additionally, the combination approached allowed up to ten additional cycles of BV
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monotherapy following combination treatment. Neither of these treatment patterns
align with the proposed licensed indication.

Although these studies were not included in the model, Horwitz et al (2014) and
Fanale et al (2014) are included in Sections B.2.3 to B.2.6 as they provide
information on the efficacy and safety of BV in patients with PTCL, which is
consistent with the decision problem.

B.2.3 Summary of methodology of the relevant clinical
effectiveness evidence

B.2.3.1 ECHELON-2

ECHELON-2 was an international, double-blind, double-dummy, randomised,
placebo-controlled, active-comparator, Phase Il trial conducted at 132 sites
(including four satellite sites) in 17 countries, with a total enrolment of 452 patients.
There were 21 UK patients enrolled in ECHELON-2 across five UK centres. Based
on the encouraging activity and manageable safety profile observed in the Phase |
trial (Fanale et al 2014), ECHELON-2 was designed to compare the efficacy and
safety of BV in combination with CHP (BV+CHP) versus standard CHOP
chemotherapy in previously untreated patients with CD30+ PTCL.23. CHP [CHOP
without vincristine] was used as the combination treatment with BV to eliminate the
risk of overlapping neurotoxicity that could be worsened by delivering two
microtubule-disrupting drugs, BV and vincristine.

The trial design, eligibility criteria, data collection, setting/location, outcomes
assessed and additional methodological information for ECHELON-2 are presented
in Table 9 and study schematic in Figure 9.
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Figure 9: ECHELON-2 Study Design

Key Eligibility Criteria ~ A+CHP
- Age 218 years (A) brentuximab Vec_iotln 1.8 mag/kg +
» CD30-expression (210% cells) (C) cyclophosphamide 7520 mg/m? +
= Previously-untreated PTCL: (H) doxorubicin 50 mg/m? +
o Systemic ALCL (SALCL)* (P) prednisone 100 mg (Days 1-5)
including ALK(+) sALCL with Q3W for 6 to 8 cycles
IPI 22, ALK(-) sALCL 8
o PTCL-NOS, AITL, ATLL, CHOP
EATL, HSTCL (C) cyclophosphamide 750 mg/m? +
(H) doxorubicin 50 mg/m? +
*targeting 75% (+5%) ALCL (O) vincristine 1.4 mg/m? +
(P) prednisone 100 mg (Days 1-5)

Stratification Factors Q3W for 6 to 8 cycles

+ [Pl score (0-1 vs. 2-3 vs. 4-5)

« Histologic subtype (ALK-positive
SALCL VS. a” Other hlStOlOgles) lymphoma kinase ATLL, adult T-cell |eukaemia/lymphoma; EATL, enteropathy-associated T-cell

Iymphoma; EOT, end of treatment; HSTCL, hepatosplenic T-cell lymphoma; P, international
prognostic index

AITL, angioimmunoblastic T-cell lymphoma; ALCL, anaplastic large-cell lymphoma; ALK, anaplastic
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Table 9: Comparative summary of methodology of the RCTs2377

Trial Name ECHELON-2 (NCT01777152) 2

Study Objective To compare the efficacy and safety of brentuximab vedotin (BV) in combination with CHP
(BV+CHP) with standard CHOP for the treatment of previously untreated patients >18 years of age
with CD30+ PTCL.

Location International

Trial Design Double-blind, double-dummy, randomised, placebo-controlled, active-comparator Phase Il trial

Method of Randomisation

Patients were randomly assigned (1:1) centrally with an interactive web response system that
assigned a unique patient randomisation number and did not specify the actual treatment
assignment. Randomisation numbers and their corresponding treatment assignments were allocated
to patients according to the randomisation list by sequential ascending block number and by
sequential ascending randomisation numbers within the appropriate strata. The randomisation list
was generated by a vendor (Bracket (San Francisco, CA, USA)).

Randomisation was stratified by histological subtype according to local pathology assessment (ALK+
ALCL with an IPI score of = 2 vs all other histologies) and baseline IPI score (0—1 vs 2-3 vs 4-5).

Method of blinding (care provider,
patient and outcome assessor)

BV and vincristine were dispensed in a double-blinded, double-dummy manner. BV, vincristine, and
their placebo replacements were prepared by the pharmacist at each study site, and a pharmacy
mask was enforced. The investigators, patients, Blinded Independent Central Review (BICR), and
the sponsor were masked to treatment assignments.

Eligibility criteria for participants

Patients aged =18 years with previously untreated CD30+ (=10% of cells by local review) PTCL.
Eligible histologies (per the WHO 2008 classification system) were limited to ALK+, ALCL with an IPI
score of = 2, ALK-, ALCL, PTCL-NOS, AITL, ATLL, EATL, and HSTCL.

This study was a post-approval marketing commitment from the EMA for R/R sALCL and therefore
required the study to enrol 75% (+/- 5%) sALCL patients to ensure the key secondary endpoint of
PFS in the sALCL subtype could be appropriately assessed.

Settings and locations where the
data were collected

132 sites (including four satellite sites) in 17 countries: Japan, South Korea, Australia, Taiwan,
Czech Republic, Denmark, France, Germany, Hungary, Italy, Poland, Romania, Spain, United
Kingdom, Israel, United States and Canada

Five of the trial sites were located in the UK.
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Duration of study

e Median follow-up, primary analysis (PFS): 36.2 months (95% CI 35.9-41.8)
e Median follow-up, longer-term analysis (OS): 42.1 months (95% CI, 40.4-43.8)

Note: The same data is utilised to calculate PFS and OS, however, the methods by which PFS and
OS are calculated differ slightly regarding censorship. OS utilises the actual date of death whereas,
PFS uses the last efficacy assessment prior to a missed visit. Therefore, this methodology can result
in a follow-up time for OS time that is slightly longer than for PFS.

Trial drugs (the interventions for
each group with sufficient detail to
allow replication, including how
and when they were administered)

Intervention(s) (n=[x]) and
comparator(s) (n=[x])

Experimental Arm (n=226): BV 1.8 mg/kg, cyclophosphamide [C] 750 mg/m?, doxorubicin [H]

50 mg/m?, administered IV on Day 1 of each cycle; prednisone [P] 100 mg daily administered orally
on Days 1-5 of each cycle. Placebo replacement for vincristine [O] also administered IV in a blinded
manner on Day 1 of each cycle

e Treatment was delivered every 3 weeks for 6 to 8 cycles, per standard CHOP therapy
administration 6

Standard of Care Arm (n=226): Cyclophosphamide 750 mg/m2, doxorubicin 50 mg/m?, vincristine
1.4 mg/m? (dose capped at 2 mg) administered IV on Day 1 of each cycle; prednisone 100 mg daily
administered orally on Days 1-5 of each cycle. Placebo replacement for BV also administered IV in
a blinded manner on Day 1 of each cycle.

e Treatment was delivered every 3 weeks for 6 to 8 treatment cycles

Permitted and disallowed
concomitant medications

Permitted: granulocyte-colony stimulating factor (G-CSF) was permitted at the discretion of the
treating physician based upon institutional standards

Permitted: consolidative stem cell transplantation (SCT) or radiotherapy after treatment was
permitted at the discretion of the treating physician (SCT intent was prespecified before the first
cycle of chemotherapy).

Disallowed: other investigational drugs, immunosuppressive medications, radiotherapy, or systemic
anti-neoplastic therapy

Primary outcomes (including
scoring methods and timings of
assessments)

Progression-free survival (PFS) (according to blinded independent central review (BICR) referred to
as independent review facility (IRF) throughout): defined as the time from the date of randomisation
to the date of first documentation of relapse or progressive disease (PD), death due to any cause, or
receipt of subsequent systemic chemotherapy to treat residual or progressive PTCL as determined
by the investigator, whichever occurred first. In the absence of progressive disease, receipt of
radiotherapy to consolidate response to initial treatment, chemotherapy for the purpose of mobilising
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haemopoietic stem cells, or consolidative autologous or allogeneic stem cell transplantation were not
considered events.

Secondary/tertiary outcomes
(including scoring methods and
timings of assessments)

The key a-controlled secondary endpoints were:

PFS per IRF for patients with sALCL: PFS per IRF in the subset of subjects with sALCL, as
confirmed by central pathology, was analysed in the same manner as the primary analysis of PFS
per IRF.

Complete Remission (CR): defined as the proportion of subjects with CR per IRF following the
completion of study treatment (at end of treatment or at the first assessment after the last dose of
study treatment and prior to long-term follow-up) according to the Revised Response Criteria for
Malignant Lymphoma (Cheson 2007). Subjects whose disease response was not assessable were
scored as non-responders for calculating the CR rate. The CR rate between treatment arms was
tested using the Cochran-Mantel-Haenszel (CMH) method, stratified by the randomisation
stratification factors. The absolute CR rate and exact two-sided 95% CI using the Clopper-Pearson
method 7® were summarised by treatment arm.

Objective Response Rate (ORR): defined as the proportion of subjects with CR or PR per IRF
following the completion of study treatment (at end of treatment or the first assessment after the last
dose of study treatment and prior to long-term follow-up) according to the Revised Response Criteria
for Malignant Lymphoma (Cheson 2007). Subjects whose disease response was not assessable
were scored as non-responders for calculating the ORR. The ORR between the treatment arms was
tested using the CMH method, stratified by the randomisation stratification factors. The absolute
ORR and exact two-sided 95% confidence interval using the Clopper-Pearson method (Clopper
1934) were summarised by treatment arm.

Overall survival: defined as the time from randomisation to death due to any cause (OS=date of
death — date of randomisation + 1). Any subject for whom death was not already known was
censored for OS on the date the subject was last known to be alive (i.e., date of last contact), or data
cutoff date. Subjects lacking data beyond the day of randomisation were censored on the date of
randomisation (i.e., OS duration of 1 day). The stratified log-rank test without adjustments for
covariates was used in the evaluation of OS between treatment arms. OS was analysed using
Kaplan Meier methodology; Kaplan-Meier plots are provided by treatment arm. Median OS and the
probability of survival from 3 months to the end of the follow-up period are reported at 3-month
intervals by treatment arm. The two-sided 95% Cls for the median were calculated using the
complementary log-log transformation method.
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Non-efficacy related outcomes:

Safety: consisted of the surveillance and recording of adverse events (AEs) and measurements of
physical examination findings and laboratory tests. Adverse events were classified by system organ
class and preferred term using the Medical Dictionary for Regulatory Activities (MedDRA), version
21.0 and graded using the National Cancer Institute (NCI) Common Terminology Criteria for Adverse
Events (CTCAE), version 4.03. Laboratory results were also graded per NCI CTCAE, version 4.03
when applicable.

Antitherapeutic Antibody Incidence Rate: Serum concentrations of BV, antitherapeutic antibodies
(ATA) to BV, and plasma concentrations of free drug (monomethyl auristatin E; MMAE) were
measured. Pharmacodynamic assessments included the measurement of soluble CD30 (sCD30).

Medical Resource Utilisation: data included medical care encounters related to study treatment or
treatment for lymphoma, such as hospital admissions or major diagnostic procedures.

Quality of Life: measured using the EORTC Quality of Life Questionnaire — Core 30 (QLQ-C30),
the Functional Assessment of Cancer Therapy/Gynecologic Oncology Group — Neurotoxicity
subscale (FACT/GOG-NTX), and the European Quality of Life 5-Dimensions Questionnaire (EQ-5D-
3L) patient-reported outcome (PRO) instruments.

Pre-planned subgroups

Randomisation was stratified by histological subtype according to local pathology assessment (ALK-
positive systemic anaplastic large cell ymphoma vs all other histologies) and baseline IPI score (0—1
vs 2-3 vs 4-5).

PFS per IRF in patients with sALCL is defined in the same manner as the primary endpoint of PFS
per IRF. For this endpoint, PFS per IRF will be analysed in the subset of patients with a central
pathology confirmed diagnosis of sALCL.

Abbreviations: BV+CHP: brentuximab vedotin [BV] + cyclophosphamide [C], doxorubicin [H], and prednisone [P]; CHOP: cyclophosphamide [C], doxorubicin [H], vincristine [O], and prednisone [P];
PTCL: peripheral T-cell ymphoma; USA: United States of America; ALK: anaplastic lymphoma kinase (positive/negative); sALCL: systemic anaplastic large cell lymphoma; IPI: International
Prognostic Index; BICR: Blinded Independent Central Review; PTCL-NOS: peripheral t-cell ymphoma-not otherwise specified; AITL: angioimmunoblastic T-cell lymphoma; ATLL: adult T-cell
leukemia/lymphoma EATL: enteropathy-associated T-cell lymphoma G-CSF: granulocyte-colony stimulating factor; PD: progressive disease; PFS: progression free survival; IRF:independent review
facility, CR: complete remission; CMH: Cochran-Mantel-Haenszel; ORR: objective response rate; PR: partial remission; OS: overall survival; AE: adverse event; MedDRA: Medical Dictionary for
Regulatory Activities; NCI: National Cancer Institute; CTCAE: Common Terminology Criteria for Adverse Events; ATA: antitherapeutic antibodies; MMAE: monomethy! auristatin E; sCD30: soluble
CD30; QOL: quality of life: EORTC: European Organisation for Research and Treatment of Cancer; FACT/GOG-NTX: Functional Assessment of Cancer Therapy/Gynecologic Oncology Group —
Neurotoxicity subscale; EQ-5D-3L: European Quality of Life 5-Dimensions Questionnaire; PRO: patient reported outcomes
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B.2.3.2 Horwitz et al 2014; Fanale et al 2014

Horwitz et al 2014 was a Phase Il open label multicentre study (n= 35), that
evaluated the safety and efficacy of BV monotherapy in R/R CD30+ NHL subtypes of
AITL and PTCL-NOS (excluding ALK+/- sALCL subtypes).”

Fanale 2014 et al was a Phase | open label study (n=39), which evaluated the safety
and characterisation of the relationship of CD30 expression with anti-tumour activity
of BV administered either sequentially with CHOP (in an sALCL only population) or
in combination with CHP as front-line therapy in patients with CD30+ PTCL (Figure
10).7° Fanale et al 2018 presents the five-year outcome data for the combination
approach from this study, including durability of response and OS.7¢

Figure 10: Study Schematic for Fanale 2014 Study’®

Pretreatment Study Treatment End of Treatment

(Up to 28 days) (21-day cycles) (~30 days after last dose
of study drug)

Sequential treatment . .
r Brentuximab vedotin (2 cycles)

Screening H Baseline/ ] CHOP (6 cycles) Brentuximab vedotin i End of t_rgatment
enrollment (8 cycles) visit
Combination treatment . )
DLT evaluation (6 patients - 1 cycle)
. Baseline/ BV+CHP Brentuximab vedotin End of treatment
Screening = - L
enrollment (6 cycles) (10 cycles) visit

Cyce{ 1 H2H3sHaHslelf7{slfoHrolffrnif12f{13{14]{15}{16]

Sequential treatment: BV (two cycles) followed by CHOP (six cycles); Combination treatment: BV+CHP (six cycles) including a
cohort to evaluate dose-limiting toxicities. Responders were eligible to receive subsequent single agent BV for 8 cycles, or 10
cycles of combination treatment.

Abbreviations: CHOP: cyclophosphamide [C], doxorubicin [H], vincristine [O], and prednisone [P]; DLT: dose-limiting toxicities;
BV+CHP: brentuximab vedotin+ cyclophosphamide [C], doxorubicin [H], and prednisone [P]

Trial design, eligibility criteria, data collation setting/location, outcomes assessed and
further details on the trial methodology are summarised in Table 10.
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Table 10: Comparative summary of methodology of the Phase | and Il trials 7-75.76

Trial no. (acronym)

NCT01421667: Horwitz et al 2014%”

NCT01309789: Fanale et al 20147°%; Fanale et
al 201876

Study Objective To explore the activity of single-agent BV in To explore the safety and activity of BV,
patients with R/R non-Hodgkin lymphomas administered sequentially and in combination
(NHLs) whose tumour expressed CD30 at any with multiagent chemotherapy, in patients with
level newly diagnosed CD30+ PTCL.

Location Multicentre; 13 sites in the United States and 1 Multicentre; 11 centres within the United States
site in Canada and Europe

Trial Design Open label, Phase Il Open label, Phase |

Eligibility Criteria for participants

Key eligibility criteria included histologically
confirmed mature T-cell lymphoma with any
detectable CD30 expression per institutional
laboratory using immunohistochemical (IHC)
staining with the BerH2 antibody clone on a
biopsy of the most recent relapsed or refractory
disease. Eligible patients also had at least 1
prior systemic therapy, measurable disease, age
2 12 years, and ECOG performance status of <
2.

Treatment-naive adults with a diagnosis of
CD30+ PTCL, including ALCL were eligible.
CD30+ disease for patients without anaplastic
large-cell lymphoma (i.e. non-ALCL) was
defined as = 1% CD30 expression in malignant
cells, confirmed by central pathology review.
Other key eligibility requirements included
fluorodeoxyglucose-avid disease by positron
emission tomography (PET), measurable
disease by computed tomography (CT= 1.5cm),
age = 18years, and an Eastern Cooperative
Oncology Group performance (ECOG) status of
no higher than 2.

Settings and locations where the
data were collected

13 sites in the United States and 1 site in
Canada

11 centres within the United States and Europe
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Duration of study

Median follow-up time from first dose was 2.7
months (0.3-17.3 months). Median time on
treatment was 9 weeks (2-78 weeks). Median
duration of treatment 26 weeks (12-78 weeks).
All patients who came off treatment were
subsequently followed for disease status and
survival every 3 months for the first 2 years and
according to the institutional standard of care
thereafter until death, study closure, or
withdrawal of consent.

Median observation period of 59.6 months

Trial drugs (the interventions for
each group with sufficient details to
allow replication, including how and
when they were administered)

Patients were treated with 1.8mg/kg BV IV on
day 1 of each 3-week cycle. Patients who
achieved at least stable disease (SD) were
eligible to receive continued BV treatment until
disease progression, unacceptable toxicity, or
study closure

Patients could receive one of two treatment
regimens:

o A sequential treatment approach in which
sALCL patients received 1.8mg/kg BV (two
cycles, once every 3 weeks, intravenously
[IV]) followed by standard-dose CHOP (six
cycles, once every 3 weeks, IV) or, a
combination treatment approach in which
patients with PTCL, including those with
sALCL, received BV in combination with
CHP (CHOP without vincristine; BV+CHP);
six cycles, once every 3 weeks, V).
Responders were eligible to receive
subsequent single agent BV for 8 cycles in
the sequential treatment arm, or 10 cycles in
the combination treatment arm.
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Permitted and disallowed
concomitant medications

Routine premedication was not allowed for the
prevention of infusion related reactions prior to
the first dose of BV; however, patients who
experienced a grade 1 or 2 infusion-related
reaction could receive subsequent study
treatment infusions with premedication
consisting of acetaminophen and
diphenhydramine.

Use of platelet and/or red blood cell transfusion
or granulocyte colony-stimulating factors was
allowed during study. Low-dose prednisone (<
20mg per day) was allowed; however, steroid
use in higher doses or as an antineoplastic
agent was prohibited.

Vincristine [O] was omitted from combination
treatment with BV to eliminate the potential for
additional neurotoxicity.

Primary outcomes (including
scoring methods and timings of
assessments)

Objective response rate (ORR): Clinical
response of progressive disease (PD), stable
disease (SD), partial remission (PR), or CR was
determined at each assessment. PD included
PD per Cheson et al and clinical disease
progression per the investigator. CT and PET
scans were required for all patients at baseline.
If disease was not PET-avid at baseline, restage
assessments were performed using CT scans of
diagnostic quality. For patients with PET-avid
disease at baseline, both PET and CT scans
were required until disease was PET negative;
then, CT scans of diagnostic quality were used
for subsequent restaging.

Restaging assessments were performed at
cycles 2, 4, every 3 cycles thereafter (between
days 15 and 21), and at end of treatment.

To assess the safety of each treatment
approach. Safety assessments consisted of the
recording of AEs, physical examination, and
routine laboratory tests. AEs were summarised
using the Medical Dictionary for Regulatory
Activities, version 14.0, and were graded using
the National Cancer Institute’s Common
Terminology Criteria for Adverse Events, version
3.0. Safety was monitored by a safety
monitoring committee.
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Cutaneous lesions were monitored via physical
examination. If the bone marrow was positive at
baseline, a follow-up bone marrow aspirate and
biopsy was required and had to be negative for
assessment of CR.
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Secondary/tertiary outcomes
(including scoring methods and
timings of assessments)

Key secondary end points included safety,
correlation of CD30 expression with response,
response duration, and PFS.

Median follow-up time from first dose was 2.7
months (range 0.3-17.3 months). Median time
on treatment was 9 weeks (range 2-78 weeks).
The median number of cycles received was 3
(range 1-21)). Median duration of treatment 26
weeks (range 12-78 weeks). All patients who
came off treatment were subsequently followed
for disease status and survival every 3 months
for the first 2 years and there after until death,
study closure, or withdrawal of consent. Patients
who discontinued study drug for any reason
other than disease progression or initiation of a
non-protocol therapy for treatment of lymphoma
had restaging scans every 6 months during the
first year after the last dose of BV and in line
with the institutional standard of care thereafter.

Safety assessments included surveillance and
recording of AEs, physical examination findings,
and laboratory tests. AE severity was graded
using the National Cancer Institute’s Common
Terminology Criteria for Adverse Events, version
4.0.3.

Assessment of CD30 expression to determine
eligibility was performed by institutional
laboratories; tissue samples were also sent to
the central pathology laboratory (Quest
Diagnostics) for subsequent evaluation of CD30
expression using standard IHC and the BerH2
antibody.

Key secondary end points included ORR, CR
rate, PFS, and OS.

In the sequential treatment approach:

Responses were assessed by CT/ PET scan
after two cycles of single-agent BV treatment
and again after six cycles of CHOP.

In the combination treatment approach:
Responses were assessed by CT/PET scan
after six cycles of BV+CHP. Scans were
performed during subsequent single-agent BV
maintenance treatment (cycles 12 and 16). PET
scans were not required once a negative scan
was documented. Scans were not required
following evidence of clinical progression.

During follow-up, patients were assessed for
survival and disease status every 3 months until
death or study closure.

For pharmacokinetic analyses, blood
concentrations of BV ADC, MMAE, and total
antibody (TAb) were measured.
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Pre-planned subgroups The planned subset analysis for patients

enrolled with PTCLs is presented in this
submission

None stated

Abbreviations: NCT: ClinicalTrials.gov identifier; PTCL: peripheral T-cell ymphoma; NHL: Non-Hodgkin’s Lymphoma; ALK+/-: anaplastic lymphoma kinase; sALCL: systemic anaplastic large cell
lymphoma; IPI: international prognostic index; PET: positron emission tomography; CT: computed tomography; ECOG: Eastern Cooperative Oncology Group; IHC: immunohistochemical; 1V:
intravenous; mg: milligram; kg: kilogram; CHOP: cyclophosphamide [C], doxorubicin [H], vincristine [O], and prednisone [P]; BV+CHP: brentuximab vedotin [BV] + cyclophosphamide [C], doxorubicin
[H], and prednisone [P]; BV: brentuximab vedotin; AE: adverse events; ORR: objective response rate; PD: progressive disease; SD: stable disease; PR: partial remission; CR: complete remission;
PFS: progression free survival; OS: overall survival; ADC: antibody drug conjugate; MMAE: monomethyl auristatin E; TAb: total antibody; NCI CTCAE: National Cancer Institute’s Common

Terminology Criteria for Adverse Events
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B.2.3.3 Baseline characteristics and demographics

B.2.3.3.1 ECHELON-2?%

A total of 452 patients were enrolled in the ECHELON-2 trial, n=226 in the BV+CHP
and n=266 in the CHOP arm. In the ECHELON-2 trial, baseline characteristics were
generally well balanced between the treatment arms. Overall, the median age was
58 years (IQR 45-67), and the majority of patients had advanced disease (stage IlI,
n=124 [27%] and stage IV, n=240 [53%)]).?® Importantly, 78% of the patients enrolled
in the study had an IPI 22 (n=351), which is correlated with poor outcomes
regardless of PTCL subtype.?? Likewise, 85.4% and 83.6% of patients enrolled in the
BV+CHP and CHOP arms respectively of the ECHELON-2 trial were = 40 years of
age, a prognostically important factor indicating that most of the patients had an
adverse prognosis (See Section B.1.3.4).”"

Due to a regulatory requirement of the EMA, 70% of the patients enrolled (n=316)
had a diagnosis of sALCL. Horwitz 2018}2377 Other than the larger representation of
patients with sALCL in this study (per requirements of the regulatory authorities), the
ECHELON-2 population is broadly representative of patients with PTCL in the UK
with five of the trial sites located in the UK and 21 participating patients. The second
largest subtype of PTCL to be enrolled in the ECHELON-2 trial is the PTCL-NOS
subgroup with 16% of the patients. Additional patient characteristics for ECHELON-2
are further summarised in Table 11.
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Table 11: Baseline patient characteristics and demographics in ECHELON-2

(ITT Population)?®

Baseline Characteristic BV+CHP arm CHOP arm Total
(n=226) (n=226) (N=452)
Sex, n(%)
Men 133 (59%) 151 (67%) 284 (63%)
Women 93 (41%) 75 (33%) 168 (37%)
Median age, years (IQR)
58.0 (45-67) 58.0 (44-67) 58.0 (-, -)
Race, n (%)
Asian 45 (20%) 54 (24%) 99 (22%)
Black or African American 12 (5%) 6 (3%) 18 (4%)
White 139 (62%) 142 (63%) 281 (62)
Native Hawaiian or other Pacific Islander 1 (0%) 0 1 (0%)
Other or Unknown 29 (13%) 24 (11%) 53 (12%)
ECOG Performancet, n (%)
0 84 (37%) 93 (41%) 177 (39%)
1 90 (40%) 86 (38%) 176 (39%)
2 51 (23%) 47 (21%) 98 (22%)
Diagnosist, n (%)
sALCL 162 (72%) 154 (68%) 316 (70%)
ALK positive 49 (22%) 49 (22%) 98 (22%)
ALK negative 113 (50%) 105 (46%) 218 (48%)
PTCL-NOS 29 (13%) 43 (19%) 72 (16%)
AITL 30 (13%) 24 (11%) 54 (12%)
ATLL 4 (2%) 3 (1%) 7 (2%)
EATL 1 (0%) 2 (1%) 3 (1%)
Disease Stage at Diagnosis§, n (%)
I 12 (5%) 9 (4%) 21 (5%)
Il 30 (13%) 37 (16%) 67 (15%)
] 57 (25%) 67 (30%) 124 (27%)
\Y; 127 (56%) 113 (50%) 240 (53%)
Baseline IPl Score¥, n (%)
0 8 (4%) 16 (7%) 24 (5%)
1 45 (20%) 32 (14%) 77 (17%)
2 74 (33%) 78 (35%) 152 (34%)
3 66 (29%) 66 (29%) 132 (29%)
4 29 (13%) 25 (11%) 54 (12%)
5 4 (2%) 9 (4%) 13 (3%)

Data are n (%), unless stated otherwise. "Values for ECOG performance status range from 0 to 5, with higher scores indicating
greater disability. *Diagnosis per local assessment. SThe Ann Arbor staging system ranges from 1 to 4, with higher stages
indicating more widespread disease. ¥The IPI score is calculated based on a patient’s disease characteristics and represents
increasing degrees of risk. Abbreviations: BV+CHP: brentuximab vedotin [BV], cyclophosphamide [C], doxorubicin [H], and
prednisone [P]; AITL: angioimmunoblastic T-cell ymphoma; ALK: anaplastic lymphoma kinase; ATLL: adult T-cell leukaemia or
lymphoma; CHOP: cyclophosphamide [C], doxorubicin [H], vincristine [O], and prednisone [P]; EATL: enteropathy-associated
T-cell ymphoma; ECOG: Eastern Cooperative Oncology Group; IPI=international prognostic index; PTCL-NOS:peripheral T-
cell lymphoma not otherwise specified; ALCL: anaplastic large cell ymphoma.

B.2.3.3.2 Horwitz et al 20147

This Phase Il open label study enrolled 35 patients with relapsed / refractory (R/R)

mature T-cell lymphomas with variable CD30 expression; diagnoses included AITL
(n=13) and PTCL-NOS (n = 22). The median age of patients was 64 years (range,
33-83 years) and the majority (77%) of patients were male. Most patients had an
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ECOG performance status of 1 or 2 (80%) and most had advanced (stage Il or V)

disease (77%).

Table 12: Baseline patient characteristics and demographics in Horwitz 201467

transplant, n (%)

All treated
Baseline Characteristic AlTL PICL patients
(n=13) (n =22) (n = 35)
Age, Years
Median (Range)
64 (55 -79) 64.5 (33 — 83) 64 (33 — 83)
Male, n (%)
10 (77) 17 (77) 27 (17)
Race, n (%)
White 11 (85) 18 (82) 29 (83)
Black or African American 2 (15) 3(14) 5(14)
Asian 0 1(5) 1(3)
Baseline ECOG performance status, n (%)
0 2 (15) 5(23) 7 (20)
1 8 (62) 15 (68) 23 (66)
2 3(23) 2(9) 5(14)
CD30 Expression*, n(%)
Positive 9 (69) 17 (77) 26 (74)
Negative 2 (15) 4 (18) 6 (17)
NA or Missing 2 (15) 1(5) 3(9)
Stage at Initial Diagnosis, n(%)
I 1(8) 0 1(3)
Il 1(8) 1(5) 2 (6)
Il 5(38) 8 (36) 13 (37)
v 3 (23) 11 (50) 14 (40)
Unknown 3 (23) 2(9) 5(14)
Disease Status relative to most recent
prior therapy, n(%)
Refractory 9 (69) 13 (59) 22 (63)
Relapsed 4 (31) 9(41) 13 (37)
Disease status relative to front-line
therapy, n(%)
Refractory 9 (69) 17 (77) 26 (74)
Relapsed 4 (31) 5(23) 9 (26)
Median number of prior cancer-related 3(1-4) 2(1-9) 2(1-9)
systemic therapy (min, max)
Patients with any prior cancer-related 1(8) 3 (14) 4 (11)
radiotherapy, n (%)
Patients with prior autologous stem cell 2 (15) 1(5) 3(9)

*Per central laboratory.

B.2.3.3.3 Fanale et al 201475

This open label Phase | study enrolled 39 patients with newly diagnosed PTCL,
including 32 patients with sALCL (ALK+ ,n = 6; ALK-, n = 26) and seven patients with
other CD30+ PTCLs (PTCL-NOS, n =2; AITL, n =2; EATL, n =1; ATLL, n = 2). The
majority of patients had an ECOG score of 0 or 1, and at diagnosis, 19 (59%) of 32
patients with sALCL and all seven patients with non-ALCL histologies had advanced-
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stage disease (stage lll or IV). Six (86%) of seven patients with non-ALCL and all six
patients with ALK+ sALCL had an IPI score of 2-3 (intermediate-risk disease).”®

Table 13: Baseline patient characteristics and demographics in Fanale 20147°

. oy sALCL (n =32) Non-ALCL Total
Baseline Characteristic ALK+ (n = 6) ALK- (n = 26) (n=7) (N = 39)
Age, Years
Median (Range)

35 (21-62) 60 (25 — 82) 55 (37 -74) 57 (21 - 82)

Sex, n (%)

Men 3 (50) 16 (62) 1(14) 20 (51)

Women 3 (50) 10 (38) 6 (86) 19 (49)
Race, n (%)

American Indian or 0 1(4) 0 1(3)

Alaska Native

Asian 0 1(4) 0 13)

Black or African 1(17) 5(19) 2 (29) 8 (21)

American

White 4 (67) 17 (65) 5(71) 26 (67)

Other 1(17) 2 (8) 0 3(8)
ECOG Performance
Score

0 0 11 (42) 2 (29) 13 (33)

1 4 (67) 10 (38) 5(71) 19 (49)

2 2 (33) 5(19) 0 7(18)
Diagnosis

ATLL - - 2 (29) 2 (5)

ALCL 6 (100) 26 (100) - 32 (82)

AITL - - 2 (29) 2 (5)

EATL - - 1(14) 13)

PTCL-NOS - - 2 (29) 2 (5)
Stage at Diagnosis

I 0 4 (15) 0 4 (10)

Il 1(17) 8 (31) 0 9 (23)

I 1(17) 6 (23) 2 (29) 9 (23)

v 4 (67) 8 (31) 5(71) 17 (44)
Baseline IPl Score

0-1 0 13 (50) 0 13 (33)

2-3 6 (100) 7(27) 6 (86) 19 (49)

4-5 0 6 (23) 1(14) 7(18)

Abbreviations: ALCL, anaplastic large-cell ymphoma; ALK, anaplastic lymphoma kinase; AITL: angioimmunoblastic T-cell
lymphoma; ATLL = adult T-cell leukaemia/ lymphoma; EATL = enteropathy-associated T-cell ymphoma; ECOG, Eastern
Cooperative Oncology Group; IPI, International Prognostic Index; NOS, not otherwise specified; sALCL, systemic anaplastic
large-cell lymphoma

B.2.4  Statistical analysis and definition of study groups in the
relevant clinical effectiveness evidence

The participant flow in the relevant randomised controlled trials is shown in
Appendix D. A summary of statistical analysis and study groups for the relevant
clinical trials is also provided in Appendix D.
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B.2.5 Quality assessment of the relevant clinical effectiveness
evidence

A complete quality assessment of each trial is provided in Appendix D.

B.2.6 Clinical effectiveness results of the relevant trials

The proposed marketing authorisation for the intervention in question is: brentuximab
vedotin (BV) in combination with cyclophosphamide, doxorubicin, and prednisone
(CHP) is indicated for adult patients with previously untreated CD30+ peripheral T-
cell lymphoma (PTCL). This proposed marketing authorisation is based on the
results of the ECHELON-2 trial.

ECHELON-2 was the pivotal, international, double-blind, double-dummy,
randomised, placebo-controlled, active-comparator, Phase Il study BV comparing
BV+CHP to CHOP in patients with previously untreated CD30+ PTCL.2% The primary
endpoint in the ECHELON-2 trial was PFS, determined per IRF. A key secondary
endpoint was PFS per IRF for patients with sALCL. Other alpha-controlled key
secondary outcomes were OS (median follow-up 42.1 months) CR, and ORR
determined by the IRF.

In the primary analysis of ECHELON-2, treatment with BV+CHP resulted in a
statistically significant and clinically meaningful improvement in efficacy in the intent-
to-treat (ITT) population, including an OS benefit. All primary and alpha-controlled
key secondary endpoints were met. ’” These data are presented below.

B.2.6.1 ECHELON-2

B.2.6.1.1 Primary efficacy outcome: Progression Free Survival

The primary endpoint in the ECHELON-2 trial was PFS, determined per IRF, defined
as the time from the date of randomisation to the date of first documentation of
relapse or progressive disease, death due to any cause, or receipt of subsequent
systemic chemotherapy to treat residual or progressive PTCL as determined by the
investigator, whichever came first. The receipt of subsequent systemic
chemotherapy was considered an event because it represents a failure of front-line
treatment to achieve a cure. In the absence of progressive disease, receipt of
radiotherapy to consolidate response to initial treatment, chemotherapy for the
purpose of mobilising haemopoietic stem cells, consolidative ASCT or consolidative
alloSCT were not considered events.?3

As of the 15 August 2018 data cut-off date, 219 subjects (48%) had experienced a
PFS event: 95/226 patients (42%) in the BV+CHP arm and 124/226 patients (55%)
in the CHOP arm.?® PFS per IRF was significantly improved in the BV+CHP arm
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compared with the CHOP arm (stratified HR 0.71 [95% CI: 0.54, 0.93], P=0.011),
equating to a 29% reduction in the risk of a PFS event;

Figure 11. After a median follow-up of 36.2 months (95% CI 35.9-41.8), the median
PFS in the BV+CHP group was longer than that of the CHOP group (48.2 months
[35.2—not evaluable] vs 20.8 months [12.7—47.6]), displayed in both

Figure 11 and Table 14, below.”®

Furthermore, three-year PFS was 57.1% (95% CI: 49.9-63.7) for the BV+CHP group
compared with 44.4% (95% CI: 37.6-50.9) for the CHOP group.?® A prespecified
secondary analyses of PFS by investigator assessment (I1A) was similar to PFS by
IRF with a high (97%) concordance in PFS between the two assessments.

Figure 11: PFS (ITT analysis set)

A+CHP
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*Computed from log-rank test using stratification factors (ALK-positive SALCL: Yes/No and IPI score: 0-1/2-3/4-5) at
randomization

Table 14: ECHELON-2: Primary outcome analysis, PFS per IRF (ITT
population)?77

Progression Free Survival /edal? Snlols
(N=226) (N=226)

Median PFS, months (95% CI) 48.2 (35.2, -) 20.8 (12.7,47.6)

Stratified hazard ratio (95% CI) (BV+CHP

to CHOP) 0.71 (0.54, 0.93)

Stratified log-rank p-valuet 0.0110

Estimated PFS (95% CI), at:
6 months 82.1% (76.4%, 86.6%) 70.8% (64.3%, 76.3%)
12 months 71.7% (65.1%, 77.2%) 58.2% (51.4%, 64.3%)
24 months 61.4% (54.4%, 67.6%) 47.4% (40.6%, 53.8%)
36 months 57.1% (49.9%, 63.7%) 44.4% (37.6%, 50.9%)
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Data shown are for the intention-to-treat population +From stratified log-rank test with stratification factors (ALK-positive sALCL:
Yes/No and International Prognostic Index score: 0-1/2-3/4-5) at randomisation $PFS rate is estimated using Kaplan-Meier
methods and 95% Cl is calculated using the complementary log-log transformation method.&°

Abbreviations: BV+CHP: brentuximab vedotin [A], cyclophosphamide [C], doxorubicin [H], and prednisone [P]; CHOP:
cyclophosphamide [C], doxorubicin [H], vincristine [O], and prednisone [P]; Cl: confidence interval;, PFS: progression-free
survival.

In ECHELONS-2, consolidative therapy was permitted, but did not affect the results of
the primary or secondary end-points of PFS and OS as the benefits of BV+CHP were
seen both with and without censoring the patients in both groups who received either
a consolidative SCT or radiotherapy. The hazard ratio of this pre-specified analysis
(i.e. censoring consolidation) was 0.71 (95% CI: 0.53-0.94) which is consistent with
the hazard ratio observed in the primary end-point of PFS 0.71 (95% CI: 0.54-0.93).77

As shown in Figure 12, PFS analyses for subgroups were generally consistent with
the overall study results. Importantly, the study was not powered to compare efficacy
between individual histological subtypes with the exception of the sALCL subgroup.
PFS per IRF of the sALCL subgroup was a key secondary endpoint of the
ECHELON-2 trial due to a regulatory requirement by the EMA. Section B.2.7
presents the results of the ECHELON-2 trial for the sALCL subgroup
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Figure 12: PFS for pre-specified subgroups (ITT analysis set)

Event/N
ITT Subgroups A+CHP CHOP Hazard Ratio (95% CI)
QOverall 95/226 1247226 —a 0.71(0.54, 0.93)
IPI Score
0-1 18/52 27/48 | = 0.53 (0.29, 0.97)
2-3 561141 771145 —a— 0.71(0.50, 1.00)
4-5 21/33 20/33 I i 1.03 (0.55, 1.92)
e |'
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>65 years 41/89 49/70 p———{ 0.70(0.46, 1.08)
Gender
Male 558/133 801151 —a—] 0.80(0.57, 1.13)
Female 36/93 4475 . 0.49(0.31,0.78)
Baselina ECOG Status
01 76/174 105/179 —s— 0.66 (0.49, 0.89)
2 19/51 19/47 I | 0.88 (051, 1.87)
Disease Stage |
141 15442 19/46 0.95 ({0.48, 1.688)
I 29/57 35/67 — 0.69(0.42,1.14)
v 51127 70113 —a— 0.64 (0.45, 0.93)
Disease Indication
ALK-positive sALCL 5/49 16/49 | = | 0.28(0.11,0.79)
ALK-negative sALCL 50/113 60/105 —a—| 0.65 (0.44, 0.95)
AITL 18/30 1324 I = i 1.40 {0.64, 3.07)
PTCL-NOS 19/29 31/43 | ] | 0.75(0.41, 1.37)
PFS (Progression, Death) B4/226 124/226 —— 0.75{0.56, 1.00)
0 L 05 1 _'
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Better Better

The HR for treatment with A+CHP (BV+CHP) vs CHOP and the 95% Cls were based on the Cox regression model considering stratification factors at randomisation. The IPI subgroup was changed
after randomisation in one patient in the A+CHP(BV+CHP) group (from 0—1 to 2-3) and one patient in the CHOP group (from 4-5 to 2-3).

Abbreviations: A+CHP=brentuximab vedotin, cyclophosphamide [C], doxorubicin [H], and prednisone [P]. CHOP: cyclophosphamide [C], doxorubicin [H], vincristine [O], and prednisone [P]; ECOG:
Eastern Cooperative Oncology Group; HR: hazard ratio; IPI: international prognostic index; ITT: intention-to-treat; ALK+/-: anaplastic lymphoma kinase (positive/negative); sALCL: systemic
anaplastic large cell ymphoma; AITL: angioimmunoblastic T-cell ymphoma; PTCL-NOS: peripheral T-cell lymphoma-not otherwise specified
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B.2.6.1.2 Key Secondary Efficacy Outcomes

Overall Survival for the ITT population

OS was significantly improved using BV+CHP vs CHOP, where treatment with
BV+CHP reduced the risk of death by 34% when compared with CHOP (HR 0.66
[95% CI 0.46-0.95], p=0.0244; Figure 13).

As of the data cut-off date, 15 August 2018, 124 deaths had occurred, including 51
(23%) deaths in the BV+CHP treatment arm and 73 (32%) deaths in the CHOP
treatment arm (Table 15). The median OS was not reached for either group after a
median follow-up of 42.1 months (95% CI 40.4—43.8). Furthermore, the 75th
percentile OS was not reached for the BV+CHP treatment arm. However, this was
observed as 17.5 months for the CHOP treatment arm. 23

This is a landmark result as ECHELON-2 is the first prospective trial to show an OS
benefit for any therapy over the established standard of care, CHOP. The significant
improvement in OS in the BV+CHP arm is particularly impressive when one
considers that, on progression, many more patients in the CHOP arm received
subsequent anti-cancer therapy than did so in the BV+CHP arm (i.e. 42% in the
CHOP arm received any subsequent anti-cancer therapy for residual or progressive
disease compared with 26% in the BV+CHP arm). The same applies in respect of
subsequent BV which, on progression, was received by 22% of patients receiving
front-line CHOP versus 10% of patients receiving front-line BV+CHP. See Table 19
in Section B.2.6.1.4 for full details of subsequent anti-cancer therapy.

This difference in OS, despite receiving less subsequent anti-cancer therapy in the
BV+CHP arm, underlines the importance of effective front-line treatment in PTCL
and is a strong argument for why patients would benefit most from access to
BV+CHP in the front-line setting.
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Figure 13:
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The HR for treatment with BV+CHP vs CHOP and the 95% Cls were computed from log-rank test using stratification factors
(ALK-positive sALCL: yes or no and IPI score: 0—1, 2-3, 4-5) at randomisation.

Abbreviations: A+CHP (BV+CHP): brentuximab vedotin [A], cyclophosphamide [C], doxorubicin [H], and prednisone [P]; CHOP:

cyclophosphamide [C], doxorubicin [H], vincristine [O], and prednisone [P]; HR: hazard ratio; Cl: confidence interval.

Table 15: Summary of Overall Survival (ITT Population)?

Overall Survival BV+CHP cHoP
(N=226) (N=226)

Number of deaths, n (%) 51 (23%) 73 (32%)

Stratified hazard ratio (95% CI) (BV+CHP to 0.66 (0.46, 0.95)

CHOP)

Stratified log-rank P value* 0-0244

Median overall survival (months) (95% CI) -(-0) -(54.2,-)

Estimated survival rate (95% CI)t at:
6 months 93.7% (89.6%, 96.2%) | 89.2% (84.4%, 92.7%)
12 months 87.8% (82.8%, 91.5%) | 82.4% (76.7%, 86.8%)
24 months 80.8% (75.0%, 85.5%) | 72.6% (66.2%, 78.0%)
36 months 76.8% (70.4%, 82.0%) | 69.1% (62.3%, 74.9%)

Data shown are for the intention-to-treat population.

*From stratified log-rank test with stratification factors (ALK-positive SALCL: Yes/No and IPI score: 0-1/2-3/4-5) at
randomisation. tOverall survival rate is estimated using Kaplan-Meier methods and 95% Cl is calculated using the
complementary log-log transformation method.

Abbreviations: BV+CHP: brentuximab vedotin [BV], cyclophosphamide [C], doxorubicin [H], and prednisone [P]; CHOP:
cyclophosphamide [C], doxorubicin [H], vincristine [O], and prednisone [P]; Cl: confidence interval.

As shown in Figure 14, OS analyses for subgroups were generally consistent with
the overall study results. Importantly, as recognised by the investigators, the study
was not powered to compare OS between individual histological subtypes.
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Figure 14: Overall Survival in key pre-specified subgroups
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The HR for treatment with A+CHP (BV+CHP) vs CHOP and the 95% Cls were based on the Cox regression model considering stratification factors at randomisation. The IPI subgroup was changed
after randomisation in one patient in the A+CHP (BV+CHP) group (from 0—1 to 2-3) and one patient in the CHOP group (from 4-5 to 2-3).

Abbreviations: A+CHP: brentuximab vedotin [A], cyclophosphamide [C], doxorubicin [H], and prednisone [P]; AITL: angioimmunoblastic T-cell ymphoma; ALK: anaplastic lymphoma kinase; CHOP:

cyclophosphamide [C], doxorubicin [H], vincristine [O], and prednisone [P]; ECOG: Eastern Cooperative Oncology Group; HR: hazard ratio; IPI: international prognostic index; ITT: intention-to-treat;
PTCL-NOS: peripheral T-cell ymphoma-not otherwise specified; sALCL: systemic anaplastic large cell ymphoma.
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Complete Remission and Objective Response Rates for ITT population

Both CR and ORR were significantly higher in patients treated with BV+CHP than
patients treated with CHOP. As shown in Table 16, the CR rate (by IRF
assessment) was 68% (95% CI: 61.2, 73.7) in the BV+CHP arm compared with 56%
(95% CI: 49.0, 62.3) in the CHOP arm (P=0.0066). The ORR at end of treatment by
IRF assessment was 83% (95% CI: 77.7, 87.8) versus 72% (95% CI: 65.8, 77.9) in
the BV+CHP arm and CHOP arms, respectively (P=0.0032; Table 17).23

Table 16: Summary of response at end of treatment according to the IRF for
ITT population 3

Response at end of treatment ?X:g—g; (ﬁ:lz%z)
Complete Remission 153 (68%) 126 (56%)
Partial Remission 35 (15%) 37 (16%)
Stable Disease 5 (2%) 11 (5%)
Progressive Disease 15 (7%) 31 (14%)
Not evaluablet 18 (8%) 21 (9%)

Data are n (%), unless otherwise specified. Data shown are for the intention-to-treat population.

*Best response at end of treatment was assessed in accordance with the Revised Response Criteria for Malignant Lymphoma
(Cheson, 2007). Complete remission, partial remission, stable disease, progressive disease, and not evaluable are mutually

exclusive.

tPatients with no post-baseline response assessments were not evaluable.

Abbreviations: BV+CHP=brentuximab vedotin [BV], cyclophosphamide [C], doxorubicin [H], and prednisone [P].
CHOP=cyclophosphamide [C], doxorubicin [H], vincristine [O], and prednisone [P].

Table 17: Summary of response rate and response rate difference at end of
treatment according to the IRF for ITT population 23

Response Rate

[95% CI]

Response SRl ilols Difference

=g EPAd) (95%Cl), p-value
Proportion of patients who achieved 188 (83%) 163 (72%) 11.1 (3.4-18.7),
an Objective Response Rate, n (%) [77.7-87.8] [65.8-77.9] 0.0032

Complete Remission Rate, n (%)

153 (68%)
[61.2-73.7]

126 (56%)
[49.0-62.3]

11.9 (3.1-20.8),
0.0066

Data are n (%), unless otherwise specified. Data shown are for the intention-to-treat population.

*Best response at end of treatment was assessed in accordance with the Revised Response Criteria for Malignant Lymphoma
(Cheson, 2007). Complete remission, partial remission, stable disease, progressive disease, and not evaluable are mutually
exclusive.

tPatients with no post-baseline response assessments were not evaluable

Abbreviations: BV+CHP=brentuximab vedotin [BV], cyclophosphamide [C], doxorubicin [H], and prednisone [P].
CHOP=cyclophosphamide [C], doxorubicin [H], vincristine [O], and prednisone [P].

In the ECHELONS-2 trial, patients were required to have CD30 expression 210% by
immunohistochemistry (IHC) per local assessment. The degree of CD30 expression
alone did not predict response to BV+CHP and there appears to be no clear correlation
between the level of CD30 expression and response rate or duration of response in
the ECHELONS-2 trial. As sALCL uniformly expresses CD30, the analysis focused on
patients with AITL and PTCL-NOS, the largest remaining subgroups in the study.
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Figure 15: CD30 Expression by Response for PTCL-NOS and AITL in the BV+CHP Treatment Arm
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Figure A: patients diagnosed with PTCL-NOS; Figure B: patients diagnosed with AITL
Abbreviations: PTCL-NOS: Peripheral T-cell Lymphoma-not otherwise specified; AITL: Angioimmunoblastic T-cell Lymphoma; CR: Complete Response; PR: Partial Response; PD: Progressive

Disease; SD: Stable Disease; EOT: End of Trial; IRF: Independent Review Facility
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Among patients with AITL and PTCL-NOS in the ECHELON-2 trial, response rate and
durability of response were independent of CD30 expression above vs. below the
median, and responses were observed among patients with the lowest CD30
expression level (CD30=10%) (Figure 15) 8",

The results seen in ECHELON-2 mirror those seen with BV in other studies in PTCL
and across a wide range of lymphomas. IData from two supportive studies in PTCL,
SGN35-012 (NCT01421667) and 35-IST-30 (NCT02588651), included 18 patients
with R/R disease and CD30 expression <10% per local IHC, including eight patients
with undetectable CD30 per IHC (Richardson 2019). Of the 18 patients, eight (44%)
achieved an objective response, including four (22%) CRs, to BV monotherapy. Of the
eight patients with undetectable CD30, two achieved CR and one achieved PR 82,
Secondly, response to BV and duration of response were seen to be independent of
CD30 expression levels in a range of CD30-expressing lymphomas across multiple
studies of BV use in T-cell and B-cell Non-Hodgkin lymphomas &3. Clinical benefit from
BV has been observed in patients with all levels of CD30 expression.

Taken as whole, these data indicate that the degree of CD30 expression alone does
not predict benefit from BV. As the minimum CD30 expression level necessary for BV
activity is not determined, the indication statements for BV do not currently specify a
minimum CD30 expression level 82, It is anticipated that the marketing authorisation
for BV+CHP in previously untreated PTCL will only require that patients have CD30+
disease, consistent with previous indications of BV.

B.2.6.1.3 Treatment Duration and Intensity

The majority of patients completed their treatment as intended, receiving 6-8 cycles
of treatment with either BV+CHP or CHOP. The maijority of patients received six
cycles of BV+CHP or CHOP (mean BV+CHOP: 6.0 cycles; mean CHOP: 5.8 cycles).
(Table 18).22 The median duration of treatment was 18.1 weeks in the BV+CHP arm
and 18.0 weeks in the CHOP arm.”® The median relative dose intensity was 99.2%
(IQR 93.6—-100.0) for BV in the BV+CHP group and 99.1% (IQR 95.9-102.3) for
vincristine in the CHOP group, thereby indicating that the addition of BV was well-
tolerated.?®

Table 18: ECHELON-2: Summary of Treatment 23

Summary of treatment Shidal Salols
(N=226) (N=226)
Exposure to study drug, n 223 226
Duration of Treatment; median (min, max) 18.1 (3, 34) 18.0 (3, 31)
Number of subjects treated by cycle, n (%)
6 cycles 156 (70) 140 (62)
8 cycles 40 (18) 44 (19)
Mean number of treatment cycles 6.0 5.8
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Median relative dose intensity (BV or vincristine) % 99.2 99.1
[IQR] [93.6-100.0] [95.9-102.3]

Abbreviations: BV+CHP=brentuximab vedotin [BV], cyclophosphamide [C], doxorubicin [H], and prednisone [P].
CHOP=cyclophosphamide [C], doxorubicin [H], vincristine [O], and prednisone [P]; BV: brentuximab vedotin; IQR: interquartile
range

B.2.6.1.4 Subsequent Therapies

Excluding stem cell transplantation or radiotherapy for consolidation of response to
initial therapy, 59 patients (26%) in the BV+CHP arm and 94 patients (42%) in the
CHOP arm went on to receive subsequent anti-cancer therapies for residual or
progressive disease (Table 19). Of these patients, 23 (10%) in the BV+CHP group
and 49 (22%) in the CHOP group received subsequent therapy containing BV.2% The
decision to unblind patients receiving subsequent therapy was at the discretion of the
investigator, and therefore some patients remained blinded following progression.

As noted earlier, despite the much higher use of subsequent anti-cancer therapy
(including BV) in the CHOP arm, front-line therapy with BV+CHP resulted in
significantly improved OS compared to the CHOP arm regardless of transplant, thus
highlighting the importance of effective front-line treatment in PTCL.

Table 19: ECHELON-2: Summary of Subsequent Anti-Cancer Therapies??

Anti-cancer therapy 2hiolale ool
(N=226) (N=226)
Subjectf who received subsequent anti-cancer 65 (29%) 96 (42%)
therapy
Systemic therapy for residual or progressive
disease 59 (26%) 94 (42%)
BV containing 23 (10%) 49 (22%)
Palliative radiation 10 (4%) 8 (4%)
Systemic therapy for other malignancies 7 (3%) 3 (1%)

*Subjects may have received more than one type of therapy
Abbreviations: BV+CHP=brentuximab vedotin [BV], cyclophosphamide [C], doxorubicin [H], and prednisone [P].
CHOP=cyclophosphamide [C], doxorubicin [H], vincristine [O], and prednisone [P]; BV: brentuximab vedotin

B.2.6.1.5 Additional Outcomes
Health Related Quality of Life

Quality of life (QoL) was assessed in ECHELON-2 using the European Quality of Life
5-Dimensions Questionnaire (EQ-5D-3L), the EORTC Core Quality of Life
Questionnaire- Core 30 (QLQ-C30), and the FACT/GOG-NTX subscale.

The mean EQ-5D-3L time trade-off (TTO)-indexed scores were analysed using both
US and UK-based value sets. The mean scores increased over time, and the change
from baseline did not differ significantly between the BV+CHP and CHOP treatment
arms (Figure 16). Note: Figure 17 represents the UK-based EQ-5D-3L value set.
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Figure 16: EQ-5D-3L Mean Score Over Time from ITT Analysis for BV+CHP vs
CHOP (UK TTO)
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A+CHP 218 208 202 197 188 189 41 37 195 136 138 129 121 113 107 80 66 47 28 23 22
CHOP 220 202 198 192 181 174 42 43 188 124 115 114 112 100 95 73 59 46 28 30 30

Abbreviations: EQ-5D-3L: European Quality of Life 5-Dimensions Questionnaire; BV+CHP/A+CHP: brentuximab vedotin+
cyclophosphamide [C], doxorubicin [H], and prednisone [P]; CHOP: CHOP=cyclophosphamide [C], doxorubicin [H], vincristine
[O], and prednisone [P]; TTO — time trade-off

Overall, the mean scores for the role, emotional, cognitive, physical, social
functioning scales, the global health status, and total score of the QLQ-C30 showed
no significant difference between the BV+CHP arm compared with the CHOP arm
during the study period. The mean total score and physical functioning scores were
lower at baseline on the BV+CHP arm. However, both rose above baseline levels
with time on treatment. The scores improved above baseline scores on both
treatment arms during the treatment period, at end of treatment, and returned to
near-normal values during long-term follow-up. Of note, an increase in diarrhoea was
reported for the BV+CHP treatment group but was only present in treatment cycle
seven and was not persistent throughout the course of treatment. This can be
observed in Figure 17, which shows the impact on HRQoL of patients within
ECHELON-2 over time as assessed by the EORTC-QLQ-C30.

Company evidence submission for brentuximab vedotin for untreated CD30+ PTCL
© Takeda (2019). All rights reserved Page 66 of 150



Figure 17: QLQC30 Diarrhoea from ITT Analysis for BV+CHP vs CHOP
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Abbreviations: QLQ-C30: EORTC Quality of Life Questionnaire — Core 30; BV+CHP/A+CHP: brentuximab vedotin+

cyclophosphamide [C], doxorubicin [H], and prednisone [P]; CHOP: CHOP=cyclophosphamide [C], doxorubicin [H], vincristine
[O], and prednisone [P]

Finally, the neurotoxicity scores for the FACT/GOG-NTX subscale between the
BV+CHP and CHOP arms were not meaningfully different while on treatment and
returned to near-baseline values during long-term follow-up, suggesting BV+CHP is
not inferior to CHOP regarding the impact of neuropathy on quality of life.

B.2.6.2 Brentuximab vedotin non-comparative trials

B.2.6.2.1 Horwitz et al 2014

Horwitz 2014 demonstrated objective responses among 41% of patients with R/R T-
cell ymphomas who were treated with BV monotherapy across a wide range of
CD30 expression levels.

Overall, the ORR was 41% (14/34) (CR: 24%; PR: 18%). Patients with AITL had the
best ORR at 54% (7/13) (CR: 38%; PR: 15%), with a median PFS of 6.7 months
(range, 0.1-15.21 months) at the time of publication. Patients with PTCL-NOS had an
ORR of 33% (7/21) (CR: 14%; PR: 19%), with a median PFS of 1.6 months (range,
0.3-11.3+ months). Reponses were seen in patients with all levels of CD30
expression, including those without detectable CD30 expression. Therefore, no
correlation between CD30 expression per central review and response was
observed.
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Table 20: Best Clinical Response®’

oo AITL PTCL-NOS Total
(n=13) (n=21) (n=34)
Best Clinical Response, n(%)*
Complete Remission (CR) 5 (38) 3(14) 8 (24)
Partial Remission (PR) 2 (15) 4 (19) 6 (18)
Stable Disease (SD) 3(23) 3(14) 6 (18)
Progressive Disease (PD) 3(23) 11 (52) 14 (41)
Objective response rate, n (%) 7 (54) 7 (33) 14 (41)
95% CI for Objective Response Ratet 25.1,80.8 14.6, 57 24.6, 59.3
Disease Control rate, n (%)} 10 (77) 10 (48) 20 (59)

*Per Cheson, as assessed by the investigator. +Two-sided 95% exact confidence interval. fCR 1 PR 1 SD.
Abbreviations: AITL: angioimmunoblastic T-cell ymphoma; PTCL-NOS: peripheral T-cell lymphoma-not otherwise specified;
CR: complete remission; PR: partial remission; SD: stable disease; PD: progressive disease; Cl: confidence interval

B.2.6.2.2 Fanale et al 2014 & Fanale et al 2018

The results of this trial demonstrated that when administered sequentially with
CHORP, or in combination with CHP, BV exhibited substantial antitumor activity in
patients with newly diagnosed CD30+ PTCL.

After sequential treatment with BV, followed by standard-dose CHOP treatment, 85%
(11/13) of patients achieved the primary activity outcome of an objective response
(CR: 62%; PR: 23%; estimated 1-year PFS rate: 77%). For the primary safety
outcome, grade 3/4 adverse events occurred in 65% (8/13) patients. At the end of
combination treatment (BV+CHP), all patients (n= 26) achieved an objective
response (CR: 88%; PR: 12%; estimated 1-year PFS rate: 71%). All seven patients
included in the study without sALCL achieved CR.

Grade 3/4 adverse events (210%) in the combination-treatment group were febrile
neutropenia (31%), neutropenia (23%), anaemia (15%), and pulmonary embolism

(12%).

Table 21: Best Response After Sequential or Combination Therapy’®

Sequential Combination
SEEEETEE ALCL ALCL Non-ALCL Total
(n=13) (n=19) (n=7) (n = 26)
Objective Response (ORR), n(%) 11 (85) 19 (100) 7 (100) 26 (100)
Complete Remission (CR), n(%) 8 (62) 16 (84) 7 (100) 23 (88)
Partial Remission (PR), n(%) 3(23) 3 (16) 0 3(12)
Stable Disease (SD), n(%) 0 0 0 0
Progressive Disease (PD), n(%) 2 (15) 0 0 0

NOTE. Response assessment per investigator (Cheson) at cycle 8 (sequential treatment), cycle 6 (combination treatment), or
at last available response assessment for patients who discontinued treatment before these time points.

Abbreviations: ALCL, anaplastic large-cell ymphoma; ORR: objective response rate; CR: complete response; PR: partial
remission; SD: stable disease; PD: progressive disease

Fanale 2018 presents the 5-year PFS and OS outcomes at the 5-year follow-up for
the combination treatment approach from the Fanale 2014 trial, summarising the
durability of response. After approximately 5 years, 13 patients (50%) had remained
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in remission without any new anticancer therapy.”® Nine of these patients had
sALCL, and four patients had other PTCL diagnoses. After a median observation
period of 59.6 months (range,4.6-66.0) from first dose, neither the median PFS nor
the median OS was reached. No progression or death was observed beyond 35

months in the five-year follow-up. The estimated 5-year PFS and OS rates were 52%
and 80%, respectively (Figure 18).76

Figure 18: Kaplan-Meier Analysis for PFS (A) and OS (B) at 5-year Follow-up’®
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A: represents progression free survival (PFS); B: represents overall survival (OS); shading represents 95% confidence intervals
Abbreviations: PFS: Progression-free survival; OS: overall survival; NE: not estimable; PD: progressive disease

B.2.7  Subgroup analysis

The Phase Il ECHELON-2 study had a target to enrol 75% (£5%) of patients with
SsALCL (according to central pathology assessment) to ensure that the secondary
endpoint of PFS in sALCL could be assessed robustly. This was a regulatory
requirement from EMA as this study formed part of the post-approval marketing
authorisation commitment for BV’s existing indication for R/R sALCL.

The sALCL subtype of PTCL is of particular interest to this appraisal for multiple
reasons. Firstly, because BV already has a marketing authorisation and a positive
NICE recommendation for R/R sALCL. Secondly, and arising from this first point, the

subsequent treatment pathway for R/R patients for this subtype of PTCL is different
from that of the other CD30+ PTCL subtypes.

B.2.71 Methodology

PFS per IRF in the subset of patients with sALCL, as confirmed by central pathology,
was analysed in the same manner as the primary analysis of PFS per IRF.

B.2.7.2 Participant Characteristics

A summary of baseline disease characteristics for the subset of patients with sALCL
is presented below. A total of 316 patients enrolled within the ECHELON-2 trial had
a diagnosis of sALCL (n=162 in the BV+CHP arm and n=154 in the CHOP arm). In
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line with the ITT population, the baseline characteristics were generally well

balanced between treatment arms.

The majority of patients had advanced disease (stage lll, n=75 [24%] and stage |V,
n=173 [55%)]), which was consistent with the ITT. However, a higher percentage of
patients with stage IV disease were in the BV+CHP arm compared to the CHOP arm
(61% vs 48%, respectively) potentially biasing results in favour of the CHOP
treatment arm as stage of disease is considered an important prognostic factor.42

The proportion of patients with a favourable IPI score of 0-1 was balanced between
the two arms (25% for BV+CHP and 22% for CHOP). For patients with a diagnosis of
ALK+ sALCL, an entry criterion for ECHELON-2 was that patients recruited had to
have an IPI score of =22. This confers a worse outcome and a poor prognosis in line
with the other PTCL subtypes. Therefore, most patients participating in ECHELON-2

with sALCL had an IPI of 22 (77%) 2348

This is evidenced by the proportion of SALCL patients who participated in the
ECHEON-2 trial that were = 40 years of age; 65.3% of patients enrolled in the
BV+CHP arm and 57.1% of those in the CHOP are were = 40 years of age. As
described in Section B.1.3.4, age and particularly a cut-off of 40 years, has been
shown to be a prognostically important factor. This indicates that most of the patients
with sSALCL enrolled in ECHELON-2 had a poorer prognosis, particularly in the
BV+CHP as a higher proportion of patients were = 40 years of age than in the CHOP

arm. (See Section B.1.3.4)"7.

Table 22: Summary of Baseline Disease Characteristics for Subset of Patients

with sALCL in ECHELON-2 77

Baseline Characteristic el Clate)> UL
(N=162) (N=154) (N=316)
Diagnosis, per local assessment, n (%)
sALCL 162 (100) 154 (100) 316 (100)
Time from Diagnosis to First Dose
(months)
n 159 152 311
Mean (STD) 1.0 (1.6) 1.1(1.0) 1.0 (1.3)
Median 0.8 0.9 0.9
Min, Max 0,19 0,10 0,19
Disease staging at diagnosis, n (%)
Stage | 12 (7) 7 (5) 19 (6)
Stage Il 22 (14) 27 (18) 49 (16)
Stage |l 29 (18) 46 (30) 75 (24)
Stage IV 99 (61) 74 (48) 173 (55)
Initial diagnosis of cutaneous ALCL for
sALCL pts, n (%)
13 (8) 4 (3) 17 (5)
Time from cutaneous ALCL diagnosis
to sALCL diagnosis (months)
n 11 4 15
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Mean (STD) 16.0 (20.6) 9.8 (12.8) 14.4 (18.6)
Median 4.8 4.7 4.8
Min, Max 1, 69 1,29 1, 69
Baseline IPI Score, n (%)
0 7 (4) 14 (9) 21 (7)
1 34 (21) 18 (12) 52 (16)
2 58 (36) 60 (39) 118 (37)
3 37 (23) 40 (26) 77 (24)
4 22 (14) 16 (10) 38 (12)
5 4 (2) 6 (4) 10 (3)
Serum LDH per local laboratory, n (%)
<1x ULN 87 (54) 72 (47) 159 (50)
>1 x ULN 75 (46) 82 (53) 157 (50)
Extranodal Disease Involvement, n (%)
< 1 site 94 (58) 95 (62) 189 (60)
>1 site 68 (42) 59 (38) 127 (40)
HTLV-1 status, n (%)
Positive 1(1) 0 1(0)
Negative 158 (98) 153 (99) 311 (98)
Intended number of cycles at Baseline,
n (%)
6 134 (83) 120 (78) 254 (80)
8 28 (17) 34 (22) 62 (20)
Intention of stem cell transplant
following completion of study regimen,
n (%)
Yes 57 (35) 49 (32) 106 (34)
No 105 (65) 104 (68) 209 (66)
Baseline bone marrow biopsy-
lymphoma involvement, n (%)
Yes 15 (9) 13 (8) 28 (9)
No 147 (91) 141 (92) 288 (91)
Percent CD30 positive cells, per local
assessment
n 162 154 316
Mean (STD) 93.0 (13.5) 92.9 (10.3) 93.0 (12.0)
Median 100.0 95.0 100.0
Min, Max 10, 100 50, 100 10, 100
Percent CD30 positive cells, per central
assessment
n 159 148 307
Mean (STD) 94.7 (11.0) 92.8 (14.3) 93.8 (12.7)
Median 100.0 100.0 100.0
Min, Max 0, 100 0, 100 0, 100

Abbreviations: BV+CHP=brentuximab vedotin [BV], cyclophosphamide [C], doxorubicin [H], and prednisone [P].

CHOP=cyclophosphamide [C], doxorubicin [H], vincristine [O], and prednisone [P]; sALCL: anaplastic large cell ymphoma;
ALK+/-: anaplastic lymphoma kinase (positive/negative); STD: standard deviation; IPI: International Prognostic Index; LDH:
lactate dehydrogenase; HTLV-1: Human T-Lymphotropic Virus Type-1
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B.2.7.3 Results

B.2.7.3.1 Progression Free Survival

The primary analysis (PFS per IRF) of the key secondary subgroup of patients with
SALCL showed that PFS was significantly improved with BV+CHP compared to
CHORP (stratified HR 0.59; p=0.0031); equating to a 41% reduction in the risk of a
PFS event among patients treated with BV+CHP compared to those treated with
CHOP alone (Figure 19).23

Figure 19: PFS for Subjects with sALCL
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* Computed from log-rank test using stratification factors (ALK-positive SALCL: Yes/No and IPI score: 0-1/2-3/4-5) at
randomisation

Abbreviations: PFS: progression-free survival; sALCL: systemic anaplastic large cell ymphoma; ITT: intend-to-treat;
BV+CHP/A+CHP: brentuximab vedotin+ cyclophosphamide [C], doxorubicin [H], and prednisone [P]; CHOP:
CHOP=cyclophosphamide [C], doxorubicin [H], vincristine [O], and prednisone [P]

B.2.7.3.2 Overall Survival

For the subset of patients with SALCL, OS was also significantly improved with
BV+CHP vs CHOP, where treatment with BV+CHP reduced the risk of death by 46%
when compared with CHOP (HR 0.54 [95% CI 0.337-0.867], p=0.0096) (Figure 20).
This statistically significant benefit in OS was observed despite 70% of relapsed
patients with sALCL receiving BV following relapse in the CHOP arm. This reflects
the current treatment pathway in the UK where BV is used as a second line
treatment for R/R sALCL following relapse from front-line CHOP. The improvement
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in OS is particularly significant when one considers that patients in the CHOP arm
had access to BV at relapse.””

Figure 20: OS for Patients with sALCL (ITT subset analysis)
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Abbreviations: OS: overall survival; sALCL: systemic anaplastic large cell ymphoma; ITT: intend-to-treat; A+CHP(BV+CHP):
brentuximab vedotin+ cyclophosphamide [C], doxorubicin [H], and prednisone [P]; CHOP: CHOP=cyclophosphamide [C],
doxorubicin [H], vincristine [O], and prednisone [P]

B.2.7.3.3 Additional Outcomes

Complete Remission and Objective Response Rates for sALCL subgroup analysis

In the sALCL subgroup, the ORR at end of treatment per IRF assessment was 88%
(95% CI: 81.6, 92.3) for subjects on the A+CHP arm compared with 71% (95% CI:
62.9, 77.8) for subjects on the CHOP arm (P=0.0001). Partial response was similar
across treatment arms, however a greater number of patients with sALCL who
received BV+CHP achieved complete remission compared to those in the standard
CHOP treatment arm (CR: 71% BV+CHP vs. 53% CHOP) (Table 23) 7*

Table 23: sALCL response by therapeutic treatment arm

Response BV+CHP (N=162) CHOP (N=154)
Complete Remission 115 (71%) 82 (53%)
Not evaluable 9 (6%) 18 (12%)
Progressive disease 7 (4%) 19 (12%)
Partial response 27 (17%) 27 (18%)
Stable disease 4 (2%) 8 (5%)

Abbreviations: sALCL: Systemic anaplastic large cell ymphoma; BV+CHP: brentuximab vedotin + cyclophosphamide [C],
doxorubicin [H], and prednisone [P]; CHOP: CHOP=cyclophosphamide [C], doxorubicin [H], vincristine [O], and prednisone [P]

All subgroup data are presented within Document B. No additional subgroup data
are presented in Appendix E
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B.2.8 Meta-analysis

As ECHELON-2 was the only RCT identified that investigated the use of BV+CHP as
a front-line treatment for adults with PTCL, a meta-analysis was not applicable.

B.2.9 Indirect and mixed treatment comparisons

The pivotal trial, a Phase IIl double-blind RCT, provides the required comparative
evidence for BV+CHP compared CHOP, the only relevant UK comparator — as
specified in the scope. Therefore, no indirect or mixed treatment comparisons
presented as part of this submission.

B.2.10 Adverse reactions

B.2.10.1 ECHELON-2

ECHELON-2 demonstrated a favourable efficacy and safety profile for BV+CHP,
showing significant improvements in PFS and OS over CHOP, while being generally
well-tolerated with a manageable safety profile, consistent with the established
safety profile of BV. The incidence and severity of treatment-emergent adverse
events were similar between the two study groups, BV+CHP and CHOP.%® As shown
in Table 24, below, treatment discontinuations due to adverse events occurred in 14
(6%) and 15 (7%) of patients and adverse events leading to death occurred in 7 (3%)
and 9 (4%) patients in the BV+CHP group versus the CHOP group, respectively.??

Table 24: Summary of Adverse Events*?3

BV+CHP Grou CHOP grou
Adverse Event (n=223) i (n=2926) i
Any adverse event, n (%) 221 (99%) 221 (98%)
Grade 23 Adverse Event, n (%) 147 (66%) 146 (65%)
Serious Adverse Events, n (%) 87 (39%) 87 (38%)
Discontinued treatment due to adverse events, n (%) 14 (6%) 15 (7%)
Death due to adverse events, n (%) 7 (3%) 9 (4%)

*Adverse events are presented and defined as newly occurring (not present at baseline) or worsening after first dose of any
component of BV+CHP and CHOP.

Abbreviations: BV+CHP: brentuximab vedotin [BV], cyclophosphamide [C], doxorubicin [O], and prednisone [P]; CHOP:
cyclophosphamide [C], doxorubicin [H], vincristine [O], and prednisone [P].

Among patients in the BV+CHP arm, doses of BV were delayed due to AEs for 59
subjects (26%) and reduced due to AEs for 21 subjects (9%). A total of 88/1329
doses (7%) of BV were reduced due to AEs. By comparison, doses of vincristine
were delayed due to AEs for 28 subjects (12%) and reduced due to AEs for 24
subjects (11%), and a total of 41/1307 doses (3%) of vincristine were reduced due to
AEs in the CHOP arm.”” The treatment arms in ECHELON-2 had similar incidences
of treatment modifications due to AEs (see Table 24 for list of AEs). Mean exposure
(relative dose intensities) for BV/vincristine, cyclophosphamide and doxorubicin were
similar across the respective treatment arms. Importantly, the BV+CHP treatment
arm had better outcomes with either similar or less exposure.
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Table 25 provides a summary of common adverse events of any grade reported in
20% or more of patients for each study group. Overall, a higher incidence of
diarrhoea (any grade) was reported in the BV+CHP group than in the CHOP group
(38% [n=85] vs 20% [n=6] 20% of patients). Among patients in the BV+CHP group,
most cases of diarrhoea were grade 1 (49/85 [58%)]), with the remaining cases
reported as grade 2 (23/85[27%)]) and grade 3 (13/85 [15%]).23. It's important to note
that an impact on quality of life due to diarrhoea, as assessed by the QLQ-C30, was
only noted for cycle 7 (Figure 17).

Other common treatment-emergent adverse events for the BV+CHP treatment group
and CHOP treatment group, respectively, included: nausea, peripheral sensory
neuropathy, neutropenia (in both), constipation, alopecia, pyrexia, vomiting, fatigue,
and anaemia, as summarised in Table 25 and represented in Figure 21).23

Table 25: Summary of Common Adverse Events*?3

Adverse Event Bv+g,2;2§; ofp CH((,),Zzgzg;uP

Any Grade Grade 23 Any Grade Grade 23
Nausea 103 (46%) 5 (2%) 87 (38%) 4 (2%)
Peripheral sensory 100 (45%) 8 (4%) 92 (41%) 6 (3%)
neuropathy
Neutropenia 85 (38%) 77 (35%) 85 (38%) 76 (34%)
Diarrhoea 85 (38%) 13 (6%) 46 (20%) 2 (1%)
Constipation 64 (29%) 2 (1%) 67 (30%) 3 (1%)
Alopecia 58 (26%) 0 56 (25%) 3 (1%)
Pyrexia 58 (26%) 4 (2%) 42 (19%) 0
Vomiting 57 (26%) 2 (1%) 39 (17%) 4 (2%)
Fatigue 54 (24%) 2 (1%) 46 (20%) 4 (2%)
Anaemia 46 (21%) 30 (13%) 36 (16%) 23 (10%)

Data are n (%). Common adverse events are shown for those occurring in 220% of patients in the safety population.

*Adverse events are presented and defined as newly occurring (not present at baseline) or worsening after first dose of any
component of BV+CHP and CHOP.

Abbreviations: AE: Adverse Event; BV+CHP: brentuximab vedotin [BV], cyclophosphamide [C], doxorubicin [H], and prednisone
[P]; CHOP: cyclophosphamide [C], doxorubicin [H], vincristine [O], and prednisone [P].
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Figure 21: Adverse Events Occurring in 2 20% of Subjects
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Abbreviations: BV+CHP/A+CHP: brentuximab vedotin+ cyclophosphamide [C], doxorubicin [H], and prednisone [P]; CHOP:
CHOP=cyclophosphamide [C], doxorubicin [H], vincristine [O], and prednisone [P]

The rates of neutropenia, febrile neutropenia, and neuropathy were similar between
the BV+CHP and CHOP arms. The incidence and severity of neutropenia were lower
in the subset of patients receiving primary prophylaxis with granulocyte-colony
stimulating factor.2377

Febrile neutropenia was reported in 41 (18%) and 33 (15%) of patients in the
BV+CHP and CHOP arms, respectively and one grade 5 event was reported in the
CHOP group.?®77. Grade 3 or worse infections were reported in 42 (19%) patients in
the BV+CHP group compared to 31 (14%) patients in the CHOP group.

Treatment-emergent peripheral neuropathy (PN) was similar in both treatment
groups and generally resolved or improved following treatment (see Table 26 and
Figure 22). PN events occurred in 117 (52%) patients in the BV+CHP group and 124
(55%) patients in the CHOP group. Of these, the majority had a maximum severity of
Grade 1: 64% (n=75) in the BV+CHP group and 71% (n=88) in the CHOP group. Of
note, peripheral neuropathy events returned to baseline or lower in 50% of patients
(n=58) in the BV+CHP group, with a median time to resolution of 17.0 weeks, and in
64% of patients (n=79) in the CHOP group, with a median time to resolution of 11.4
weeks. At the last follow-up, among the patients with ongoing events, most were
Grade 1 (44 of 61 patients [72%] in the BV+CHP group and 32 of 45 patients [71%]
in the CHOP group); two patients in the BV+CHP group and one patient in the CHOP
group had ongoing Grade 3 peripheral neuropathy events.?3

Company evidence submission for brentuximab vedotin for untreated CD30+ PTCL
© Takeda (2019). All rights reserved Page 76 of 150



Table 26: Treatment-Emergency Peripheral Neuropathy (PN)

Subjects, n (%) ?;I:g-:; (32202:)

Treatment-emergent PN, n 117 124

Resolution? of all PN events 58 (50) 79 (64)

Improvement of PN events 14 (12) 15 (12)

Ongoing PN events at last follow-up 61 (52) 45 (36)
Grade 1 44 (38) 32 (26)
Grade 2 15 (13) 12 (10)
Grade 3 2(2) 1(1)

@ Resolution was defined as resolved/recovered with or without sequelae; or return to baseline or lower severity as of the latest

assessment for pre-existing events
Abbreviations: BV+CHP: brentuximab vedotin [BV], cyclophosphamide [C], doxorubicin [H], and prednisone [P]; CHOP:
cyclophosphamide [C], doxorubicin [H], vincristine [O], and prednisone [P]; PN: Peripheral Neuropathy

Figure 22: Treatment-Emergent Peripheral Neuropathy
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Abbreviations: A+CHP (BV+CHP): brentuximab vedotin [A], cyclophosphamide [C], doxorubicin [H], and prednisone [P]; CHOP:
cyclophosphamide [C], doxorubicin [H], vincristine [O], and prednisone [P].

B.2.10.2 Brentuximab vedotin non-comparative trials

B.2.10.2.1 Horwitz et al 2014

This Phase Il open label study demonstrated safety data consistent with the known
safety profile of BV, and consistent with the aforementioned clinical trials. In the
Horwitz et al. 2014 study, BV was generally well tolerated with no new safety signals
detected in patients treated up to 21 cycles. Grade 3 or greater adverse events
observed in more than two patients in the trial are shown in Table 27 below.
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Table 27: Grade 23 Adverse Events Occurring in 2 or more patients®’

Abbreviations: AE = adverse event; AITL: angioimmunoblastic T-cell lymphoma; PTCL-NOS = peripheral T-cell lymphom

otherwise specified; RCT = randomized controlled trial

AITL PTCL-NOS Total

(n =13) (n =22) (n = 35)

AE, n (%) Grade | Grade | Grade | Grade | Grade | Grade | Grade

3 4 5 3 4 5 23

Neutropenia (15) 0 0 3 (14) 0 0 5 (14)
Hyperkalaemia 0 1(8) 0 2(9) 0 0 3(9)
Peripheral sensory (23) 0 0 0 0 0 3(9)

neuropathy

Acute renal failure 0 0 0 2(9) 0 0 2 (6)
Anaemia 1(8) 0 0 1(5) 0 0 2 (6)
Dehydration 0 0 0 2(9) 0 0 2 (6)
Disease progression 0 0 1(8) 1(5) 0 0 2 (6)
Pneumonia 0 (8 0 1(5) 0 0 2 (6)
Thrombocytopenia 0 0 0 2(9) 0 0 2 (6)
Tumour lysis syndrome 0 0 0 2(9) 0 0 2 (6)
Urinary tract infection 1(8) 0 0 1(5) 0 0 2 (6)
-n

ot

D

B.2.10.2.2 Fanale 2014 et al and Fanale et al 2018

This Phase | open label study demonstrated that BV, administered sequentially with
CHOP or in combination with CHP, had a manageable safety profile. After sequential
treatment, Grade 3/4 adverse events occurred in 62% of patients (n=8/13). In the
combination-treatment group, Grade 3/4 adverse events were experienced by 73%
of patients (n=19/26), including febrile neutropenia (31%), neutropenia (23%),
anaemia (15%), and pulmonary embolism (12%). A full list of the most common
treatment-emergent adverse events is reported in Table 28.

Table 28: Treatment Emergent Adverse Events (230%)7°

Preferred Term*, n(%) Seque(r:lt|=al1':l;t)1erapy Comblrz:ﬂ:oge';'herapy
Any Event 13 (100) 26 (100)
Peripheral Sensory Neuropathy 10 (77) 18 (69)
Nausea 10 (77) 17 (65)
Fatigue 8 (62) 15 (58)
Diarrhoea 3 (23) 15 (58)
Alopecia 5 (38) 14 (54)
Dyspnoea 6 (46) 12 (46)
Constipation 6 (46) 10 (38)
Vomiting 7 (54) 5(19)
Anaemia 4 (31) 8 (31)
Pyrexia 4 (31) 7 (27)
Chills 3(23) 8 (31)
Febrile Neutropenia 2 (15) 8 (31)
Peripheral Oedema 5 (38) 9 (35)
Upper Respiratory Tract Infection 3 (23) 8 (31)
Headache 4 (31) 7 (27)
Myalgia 5 (38) 8 (31)
Dizziness 4 (31) 5(19)
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*Medical Dictionary for Regulatory Activities, version 14.0.

PN is an AE of particular interest as it is associated with cumulative exposure to BV.
However, in the long-term follow-up of this study,”® it was reported that 95% of
patients (n=18) had resolution or improvement (by at least 1 grade) in PN
symptoms, including nine with resolution of all events. The median times to
resolution and improvement were 4.2 and 2.6 months, respectively. Ten patients
(53%) had ongoing PN at last follow-up: Grade 2 for one patient who had no
improvement during the study and Grade 1 for nine patients.

B.2.11 Ongoing studies

Table 29: Ongoing Clinical Trials for Brentuximab Vedotin of Relevance to the

Decision Problem

Brentuximab Vedotin
in Subjects With
Classic Hodgkin
Lymphoma or CD30-
expressing Peripheral
T Cell Lymphoma

NCT Number Title Recruitment Comment

NCT01657331 Brentuximab Vedotin Active, not recruiting Estimated Primary
and Bendamustine for Completion Date —
the Treatment of December 2019
Hodgkin Lymphoma
and Anaplastic Large
Cell Lymphoma
(ALCL)

NCT02729961 Ceritinib With Recruiting Estimated Primary
Brentuximab Vedotin Completion Date —
in Treating Patients July 2023
With ALK-Positive
Anaplastic Large Cell
Lymphoma

NCT01196208 A Treatment-Option Available Expanded access trial
Protocol to Provide
Brentuximab Vedotin
to Eligible Patients
Completing Studies
SGN35-005 or
C25001

NCT02499627 Bendamustine Plus Recruiting Estimated Primary
Brentuximab Vedotin Completion Date —
in HL and CD30+ October 2021
PTCL in First Salvage
Setting

NCT03113500 Brentuximab Vedotin Recruiting Estimated Primary
and Combination Completion Date —
Chemotherapy in January 2020
Treating Patients With
CD30-Positive
Peripheral T-cell
Lymphoma

NCT03947255 A Study of Not yet recruiting Estimated Primary
Retreatment With Completion Date —

December 2024
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NCT01716806 A Study of Recruiting Estimated Primary
Brentuximab Vedotin Completion Date —
in Adults Age 60 and September 2021
Above With Hodgkin
Lymphoma (HL) and
CD30-expressing
Peripheral T-cell
Lymphoma (PTCL)

EBV: Epstein-Barr virus.

B.2.12 Innovation

Brentuximab vedotin (BV) is a targeted and highly-innovative therapy that, in
combination with CHP, has shown unprecedented efficacy in the front-line treatment
of PTCL. The ECHELON-2 trial showed a statistically significant, and clinically
meaningful, improvement in both OS and PFS among front-line patients treated with
BV+CHP rather than with CHOP. Despite many previous efforts, this is the first time
in decades that any front-line regimen has been found to be superior to the long-
established standard of care, CHOP (see Section B.2.13 for more details). As such,
it represents a significant innovation for PTCL.

Clinical experts advise that in aggressive and challenging lymphomas such as PTCL,
the best way to improve outcomes is to improve the quality of front-line therapy. This
is supported by the results of the ECHELON-2 study where improved OS was seen
despite more patients in the CHOP arm receiving subsequent therapies (including BV)
at relapse. Hence, the BV+CHP regimen offers a clear advance in the treatment of
CD30+ve PTCL and has the potential to change practice by becoming the new
standard of care in the front-line setting. Its introduction will be welcomed by both
clinicians and patients.

In addition to its unprecedented efficacy in this patient population, BV offers other
benefits, at least some of which may not be adequately captured within the cost-
effectiveness estimates. These include:

e A convenient administration schedule involving one 30-minute infusion every 3
weeks for a maximum of six treatment cycles. This is aligned to the CHP
administration schedule and no additional travel burden is placed on patients.

e Improved tolerability compared to traditional, non-targeted chemotherapy. As a
result, BV can help to maintain patients’ HRQoL.

e A potentially positive impact on the HRQoL of caregivers and family members

B.2.13 Interpretation of clinical effectiveness and safety evidence

The ECHELON-2 trial demonstrated a statistically significant, and clinically
meaningful improvement in efficacy for the ITT population, including an OS benefit
among patients treated with BV+CHP when compared with CHOP. The primary
endpoint, PFS per blinded IRF, was significantly improved with BV+CHP versus
CHOP:23.77
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e Patients in the BV+CHP arm had a 29% reduction in the risk of a PFS event
compared with subjects treated with CHOP (stratified HR 0.71 [95% CI: 0.54,
0.93], P=0.011).

e The median PFS with BV+CHP was 48.2 months versus 20.8 months with
CHOP

Likewise, BV+CHP was shown to be superior compared with CHOP for all key
secondary endpoints in the ECHELON-2 trial:2377

e BV+CHP significantly reduced the risk of death by 34% over CHOP (stratified
HR=0.66 [95% CI: 0.46, 0.95], P=0.0244). After a median follow-up of 42.1
months (95% ClI, 40.4-43.8), median OS has not been reached in either arm.
The 75th percentile of OS was not reached with BV+CHP compared to 17.5
months with CHOP.

e The CR rate for the ITT population following completion of treatment was
significantly higher in the BV+CHP arm than on the CHOP arm (68% [95% CI:
61.2, 73.7]) versus 56% [95% CI: 49.0, 62.3]), P=0.0066).

e The ORR at EOT was significantly higher with BV+CHP versus CHOP (83%
[95% CI: 77.7, 87.8] versus 72% [95% CI: 65.8, 77.9], P=0.0032)

For the sALCL subgroup, BV+CHP significantly reduced the risk of death by 41%
compared to patients treated with CHOP (stratified HR 0.59 [95% CI 0.42, 0.84];
p=0.0031); OS was also significantly improved with BV+CHP vs CHOP, where
treatment with BV+CHP reduced the risk of death by 46% when compared with
CHOP (HR 0.54 [95% CI 0.337-0.867], p=0.0096).

ECHELON-2 is a landmark trial in PTCL as it is the first prospective trial to show an
OS benefit over the long-established standard of care, CHOP. Previous efforts to
improve upon CHOP, including the addition of other agents to CHOP, consolidative
ASCT or the use of more intensive combination chemotherapy regimens, have failed
to show superiority over CHOP and/or have been associated with excess toxicity. In
the ECHELON-2 trial it is notable that the improvement in survival with BV+CHP
came without an observed increase in toxicity.

The improved OS seen in ECHELON-2 came despite more patients in the CHOP
arm receiving subsequent therapies (including BV) on progression, thus underlining
the importance of effective front-line therapy to improve outcomes in an aggressive
and challenging disease such as PTCL. In addition, only a minority of patients in
ECHELON-2 received a consolidative SCT as part of their front-line therapy (22% in
the BV+CHP arm, 17% in the CHOP arm). A pre-specified analysis censoring any
consolidative SCT found that the benefits of BV+CHP over CHOP are present
regardless of whether or not patients received a consolidative SCT.

The ECHELONS-2 trial also represents a significant increase in the quality of
evidence compared to most other studies in PTCL, the majority of which are either
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single-arm Phase |l studies or retrospective analyses. By contrast, ECHELON-2 is a
prospective, randomised, double-blind, active comparator Phase lll trial of BV+CHP
versus the standard of care CHOP. We note that the CHOP group in the ECHELON-
2 trial did better than the historical cohorts with a median PFS of 20.8 months and
median OS not reached.?® Possible explanations of these outcomes may be
potentially attributed patients being in a clinical trial and the larger proportion of
sALCL patients, albeit the inclusion criteria did not allow for sSALCL patients with a
favourable prognostic IPI score of 0-1.23 However, as noted above this could also be
due to the variability and uncertainty in the historic survival data. 23

A potential limitation of the ECHELON-2 study was that it was not powered to
compare efficacy between individual histological subtypes. While it is true that the
majority (70%) of patients enrolled in ECHELON-2 had sALCL, it's also the case that
the PFS and OS benefits seen in this trial were generally consistent across all
evaluable histological subtypes of PTCL, with overlapping confidence intervals.
Given the consistency of these results, and the need for improved front-line therapy
in all PTCL subtypes, the FDA and Health Canada approved BV+CHP for all CD30-
expressing PTCLs.

Based on all of the above, BV+CHP has a clear potential to replace CHOP as the
standard of care in front-line PTCL. In its approval of BV+CHP, the FDA
acknowledged that this “new regimen represents a major advance for the front-line
treatment of patients with CD30-expressing PTCL”. The investigators involved in the
ECHELON-2 study also concluded that BV+CHP has the potential “to become a new
standard of care for many patients with CD30 positive PTCL” and that they “consider
these results to be potentially practice changing”. This was supported by UK clinical
experts in both advisory boards and individual clinical interactions.475°
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Table 30: End-of-life criteria

Criterion

Data available

Reference in
submission

(section and

page number)

The treatment is
indicated for
patients with a
short life
expectancy,
normally less
than 24 months

The historical data quality for PTCL outcomes are relatively
poor as they are based on observational, retrospective or
single-arm Phase |l studies. OS reported in the available
literature is uncertain with considerable variability between
sources.

e The 10-year audit from the Royal Marsden hospital
reported a median OS of 37.7 months for patients
treated with front-line chemotherapy *'

e The International T-Cell Lymphoma project reported a
range of 5-year OS between 7-49% for patients with
PTCL; 2 year OS not reported.'™

Although the estimates of survival for patients with PTCL
vary considerably across studies, none estimate the life
expectancy for previously untreated patients PTCL to be
less than 24 months. Therefore, the short life expectancy
criterion is unlikely to be met.

» Section B.1.3.1,
page 16
 Section B.1.3.3,
page 21

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

BV+CHP treatment in the front-line is superior to CHOP
providing significant improvements in both median PFS,
48.2 months (BV+CHP) vs. 20.8 months (CHOP), and OS
(median value not yet reached). Importantly, improvement
in survival is obtained in a patient population in which the
majority have an IPI score of = 2. An IP| score 22 is not
only associated with worse outcomes, but also
representative of the general PTCL population, most of
whom are diagnosed at late stage disease.

The model estimates a gain in OS of 2.56 years under the
base case assumptions.

BV+CHP in the front-line treatment for CD30-positive
PTCL would offer an extension of greater than 3 months.

Based on compelling cost-effectiveness results (see Section B.3) which show that
BV+CHP meets NICE’s conventional cost-effectiveness threshold (i.e. £20,000 -

£30,000 per QALY), Takeda does not wish for the medicine to be considered at this
time for the application of NICE’s End-of-Life criteria.

B.3 Cost effectiveness

B.3.1 Published cost-effectiveness studies

The systematic literature review identified five published economic evaluations. Two
of the five reported the UK perspective in the relapsed/refractory sALCL population.
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None of the studies reported cost-effectiveness in terms of the incremental costs per
QALY gained in line with the NICE reference case. One economic evaluation of
BV+CHP in patients with previously-untreated CD-30+ PTCL was identified.?* As the
analysis was performed from the perspective of a US payer, it was deemed to be of
limited use for decision making in the context of England and Wales. Further details
of the systematic review can be found in Appendix G.

B.3.2 Economic analysis

As no relevant economic evaluations were identified in the literature review, this
submission considers a de novo economic model with the structure, assumptions
and data sources informed by the identified NICE appraisals of BV in different
populations (R/R sALCL [TA47885], CD-30+ Hodgkin’s lymphoma [TA524'] and CD-
30+ cutaneous T-cell ymphoma [TA57789)).

The NICE submission for R/R sALCL [TA4788% was considered to be the most
relevant to the present decision problem as:

e SALCL represents a significant subpopulation of PTCL, and

e the indication in question, untreated CD-30+ PTCL, is a part of the same
treatment pathway as R/R sALCL.

However, there are a number of key differences between TA478 and this appraisal:

e BV in R/R sALCL is used as monotherapy, whereas in this submission BV is
combined with chemotherapy (i.e. as the BV+CHP regimen)

e BV in R/R sALCL is used for up to 16 treatment cycles. In ECHELON-2,
BV+CHP is used for up to a maximum of six or eight treatment cycles. UK
clinicians advised that in this patient population, BV+CHP is expected to be
used for six treatment cycles in UK clinical practice (Section B.3.3.3)

e The R/R sALCL submission and other economic evaluations considering BV
include health states based on the receipt of SCT. In these patient
populations, treatment may act as a bridge to transplant. In front-line therapy,
the objective of treatment is to achieve response and ultimately remission,
irrespective of the use of SCT (Section B.1.3.6.2), although some patients
may proceed to a consolidative autologous SCT (ASCT) following receipt of
BV+CHP or CHOP. However, this is not the main driver of either efficacy or
the economic analysis’.

* A total of 50 patients (22%) in the BV, cyclophosphamide, doxorubicin and prednisone arm vs 39
patients (17%) on the cyclophosphamide, doxorubicin, vincristine and prednisone arm received
consolidative SCT following completion of study treatment in ECHELON-2.
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B.3.2.1 Patient population

In line with the NICE scope, the base-case analysis considers adults with untreated
CD-30+ PTCL. The primary analysis is based on the ITT population of ECHELON-
2.23 This population is in line with the US FDA approval®” and anticipated EMA
marketing authorisation.8®

A subgroup analysis is presented for the sALCL population because of the
differences in the subsequent treatment pathway between these patients and those
with non-sALCL (data and results are provided in Section B.3.9, see also Section
B.2.7). Due to an existing regulatory commitment arising from the EMA's previous
conditional approval of BV for relapsed/refractory sALCL, sufficient patients with
SALCL were recruited into the ECHELON-2 trial such that meaningful analyses can
be conducted. This was not the case for other non-sALCL subgroups; the
ECHELON-2 trial was not designed nor powered to conduct analyses on these
individual subtypes. Therefore, any such analyses would be based on extremely
small numbers and provide highly uncertain results. Furthermore, the treatment
pathway does not differ across patients with non-sALCL. Therefore, the ITT analysis
is considered representative of the clinical and cost-effectiveness across all CD-30+
PTCL subtypes.

B.3.2.2 Model structure
B.3.2.2.1 Model overview

The base-case economic model utilises a partitioned survival approach (PartSA).
This model structure is common in oncology and has been implemented in all the
cost-effectiveness analyses for BV to date, including the following NICE
submissions: R/R sALCL [TA4788%], CD-30+ Hodgkin’s lymphoma [TA524'] and CD-
30+ cutaneous T-cell ymphoma [TA57789].

The PartSA comprises three mutually exclusive health states (Figure 23):

1. progression-free survival (PFS)
2. progressed disease (PD)
3. death.
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Figure 23: Model schematic, partitioned survival analysis
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These health states are in line with the clinical pathway of care for the treatment of
PTCL and are consistent with the previous economic evaluation submitted to NICE
for BV in the R/R sALCL setting [TA4788%5].

The proportion of patients in the PFS state over time is estimated directly from PFS
reported in ECHELON-2.23 Similarly, the proportion of patients in the OS state is
estimated from ECHELON-2 (a secondary endpoint). The proportion of patients in
the PD state is estimated as the difference between OS and PFS. Standard
parametric curves were fitted to the PFS and OS data to extrapolate the outcomes
observed in the ECHELON-2 trial and estimate the long-term outcomes (Section
B.3.3.1).

Membership of the PFS health state was defined by the primary endpoint from
ECHELON-2; PFS per IRFT.

There was a high level of congruence found between PFS per IRF and PFS per
investigator (INV) (97%). All analyses presented in this document are as per IRF and
aligned to the primary endpoint of the ECHELON-2 study.

T PFS was defined as the time from the date of randomisation to the date of first documentation of
progressive disease, death due to any cause, or receipt of subsequent anticancer chemotherapy to
treat residual or progressive disease, whichever occurred first. Receipt of post-treatment consolidative
radiotherapy, post-treatment chemotherapy for the purpose of mobilising peripheral stem cells, or
consolidative autologous or allogeneic SCT was not considered disease progression or as having
started new anticancer therapy.
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In ECHELON-2, patients whose disease progressed after front-line therapy were
able to receive BV post-progression. BV was given as a subsequent therapy to 10%
(n=23) of patients in the BV+CHP arm. These patients are considered to have been
re-treated with BV, which does not reflect UK clinical practice as re-treatment is not
currently reimbursed within England and Wales. BV was given as a subsequent
therapy to 22% (n=49) of patients in the CHOP arm. 27% (n=13) of these patients
had non-sALCL, which does not reflect UK clinical practice as BV is not currently
reimbursed in England and Wales for the treatment of non-sALCL. Clinician
feedback confirmed re-treatment with BV and receipt of BV for R/R non-sALCL are
not reflective of UK clinical practice.®® This has the potential to limit the
generalisability of the unadjusted ECHELON-2 OS data to the NHS. Therefore, the
use of statistical adjustments to remove the effects of re-treatment and subsequent
treatment in patients with non-sALCL have been included in the base case in an
attempt to remove any bias caused by the use of post-progression BV in populations
where such use is not reimbursed in England and Wales.

Post-progression BV was received by 36 patients with SALCL disease in the CHOP
arm of ECHELON-2; the use of BV in this patient group is aligned with clinical
practice in the UK, as recommended for use in TA478.8% Therefore, BV use in this
patient group is included in both estimates of efficacy and costs.

Long-term OS estimates are constrained by the general population mortality
(adjusted for excess risk of mortality in long-term survivors), informed by the life
tables for England and Wales.? Further information is provided in Section B.3.3.2.

A 21-day cycle length is considered, reflecting the duration of a CHOP or BV+CHP
treatment cycle. Half-cycle correction is implemented using the life table method,
where the time in each cycle is estimated by taking the average of the number of
people at the start and end of the cycle. Treatment duration was based on observed
use of BV+CHP in ECHELON-2.

The model adopts a lifetime time horizon, in accordance with current NICE
methods.%°

B.3.2.2.2 Outcomes reported

The primary outcome of interest is the incremental cost-effectiveness ratio (ICER)
expressed as the cost per quality-adjusted like year (QALY) gained. This approach is
in line with the NICE reference case, which specifies that a cost-utility analysis
should be performed.®°

Additional outcomes are reported (discounted and undiscounted), including:

e Costs (disaggregated and total)
e Life-years (LY; by health state and total)
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e Cost per LY gained

e QALYs (by health state, gain due to subsequent therapy, loss due to AEs,
total)

e OS and PFS (median and mean).
B.3.2.2.3 Economic features analysis
B.3.2.2.3.1 Perspective

Analyses were conducted using the perspective of the National Health Service
(NHS) and personal social services (PSS) in England and Wales, in line with current
NICE guidance.®

B.3.2.2.3.2 Discounting

Costs and outcomes are discounted at 3.5%, in line with current NICE guidance.®
Alternative discounting scenarios are included in sensitivity analyses.

B.3.2.2.3.3 Summary

Key inputs to the economic model, compared with previous submissions for BV, are
outlined in Table 31.

Table 31: Features of the economic analysis

Feature Previous appraisals of BV Current appraisal
TA4788%5 TA524" TA5778¢ A
RIR sALCL R/IR HL CD30+ CTCL Chosen values Justification
Time 60 years 70 years 45 years 45 years A lifetime horizon was
horizon (lifetime) (lifetime) (lifetime) (lifetime) selected, as stipulated

in the NICE reference
case® to capture all
relevant differences in
costs and outcomes.
A lifetime of 100 years
was assumed, with a
mean age of 55.1 at
model entry (as per
ECHELON-223)

Treatment | No No No No Clinical evidence from
waning ECHELON-2 did not
effect suggest a reduction in

the treatment effect
over time. The data
available from the trial
are relatively mature
(median follow-up of
36.2 months), with
treatment only lasting
for an average of 6
cycles.
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Feature Previous appraisals of BV Current appraisal
R;I;\ :;?_iL ;'IO‘RS f_ﬂj CD-I;?)TZ?I'GCL Chosen values Justification
Furthermore, there is
evidence of
favourable event-free
survival outcomes 2
years post-diagnosis
with CHOP?8, and a
UK clinical experts
confirmed a low rate
of relapse occurring
after 2 years®®
Source of | Swinburn et | Swinburn et | EQ-5D and a | EQ-5D-3L The NICE methods
utilities al., 2015>* al., 2015>* regression collected in guide® stipulates that,
ESinI?h ot i%_\tnd t tthdSeII('todﬁt ECtHEL_ON'Z where available,
ealth-state | literature on e Skindex- etermines .
vignettes in | utilities 29 to the EQ- | utility inthe | Patientlevel data
R/RHL and | post-SCT®* | 5D, both progression- | Should inform utility
sALCL collected in | free state, and | estimates in the
the QALY model. Patients’ EQ-
ALCANZA loss/gain 5D was recorded until
trial®2 resulting from | study closure of
age, SCT and | EcHELON-2, and
AEs. The . .
progressed c<.)va.1r|ates considered
disease utility within the model were
value is informed by clinical
estimated from | experts. The utility
TA478. decrement associated
) with progression
A scenario derived from these
explores .t.h © data were not
use of utility :
based on time | considered to be
until death. clinically plausible.
Therefore, an
estimate was derived
from the R/R sALCL
submission [TA478]
Source of | BNF BNF eMIT eMIT As per the NICE
costs NHS Expert MIMS BNF methods guide®
reference clinical BNF NHS reference
costs opinion on NHS costs
PSSRU SCT costs reference TA478, TA567
Expert Round et costs and TA577 for
clinical al, 2015% Round et al, SCT costs
opinion on | oncology 2015%
SCT costs | mortality oncology
costs) mortality
costs)
Debals et al,
2018% (SCT
costs)

Abbreviations: BNF, British national formulary; eMIT, electronic marketing information tool; HL, Hodgkin’s lymphoma; HRQoL,
health-related quality of life; PSSRU, Personal Social Services Research Unit; QALY, quality-adjusted life year; R/R,
relapsed/refractory; sALCL, systemic anaplastic large cell ymphoma; SCT, stem cell transplant; TA, technology appraisal.
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B.3.2.3 Intervention technology and comparators

The intervention and comparator are combination chemotherapy with CHOP, as
detailed in the NICE scope.

B.3.2.3.1 Intervention

The intervention under consideration is BV+CHP, administered on a 21-day cycle for
six to eight cycles:

e 1.8 mg/kg of BV on Day 1, intravenously

e 750 mg/m? of cyclophosphamide on Day 1, intravenously
e 50 mg/m? of doxorubicin on Day 1, intravenously

e 100 mg of prednisone on Days 1 to 5, orally

The average number of cycles administered of BV+CHP was 6.02 which is in line
with UK clinical practice for the administration of CHOP.2347.5°

B.3.2.3.2 Comparator

The comparator is CHOP, the current standard-of-care (SoC) in the UK and the only
comparator listed in the final scope.®® The CHOP regimen is a 21-day cycle for a
maximum of six to eight cycles consisting of:

e 750 mg/m? of cyclophosphamide on Day 1, intravenously
e 50 mg/m? of doxorubicin on Day 1, intravenously

e 1.4 mg/m? of vincristine on Day 1, intravenously

e 100 mg of prednisone on Days 1 to 5, orally

The average number of cycles of CHOP administered in ECHELON-2 was 5.8,
which is aligned with the UK clinical practice of a maximum of six cycles.*”-5°

B.3.3 Clinical parameters and variables

The principal source of data informing the economic evaluation is the ECHELON-2
trial.23 Patient-level data were accessed to inform:

e extrapolation of OS and PFS outcomes
e duration, efficacy and administration/re-administration of BV+CHP and CHOP
e the proportions of patients receiving:

o consolidative ASCT

o consolidative and salvage radiotherapy

o salvage stem cell transplant (ASCT and alloSCT)

o salvage chemotherapies
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o salvage treatment with BV

o re-treatment with BV
e AEs and their duration, frequency & management
e HRQoL (described in Section B.3.4.5)

e concomitant medications.

B.3.3.1 Extrapolating OS and PFS

As described in Section B.3.2.2.1, the proportion of patients in the PF, PD and

death health states at each cycle in the model are defined by OS and PFS curves.
The follow-up period in ECHELON-2 was considerable for an oncology medicine
(median follow-up: 36.2 months) and BV+CHP demonstrated a statistically significant
and clinically meaningful OS and PFS benefit over CHOP. However, follow-up was
shorter than the model time horizon, and extrapolation from the observed OS and
PFS data was required. Analysis was performed in accordance with the NICE
Decision Support Unit (DSU) technical support document (TSD) 14.%6

B.3.3.1.1 Adjustment for subsequent use of BV

In ECHELON-2, 72 patients in the ITT cohort received BV following disease
progression. There was an imbalance between receipt of this subsequent BV
between study arms, with 10% and 22% of patients receiving subsequent BV in the
BV+CHP and CHOP arms, respectively.

UK clinical experts confirmed the clinical significance of demonstrating a statistically
significant and clinically meaningful OS improvement in the treatment arm (HR 0.66
[95% CI: 0.46; 0.95]), despite a large proportion of patients in the CHOP arm
receiving BV upon completion of first-line treatment.® These results indicate that BV
has the most impact in the front-line setting for CD-30+ PTCL and is more efficacious
than in R/R disease. The table below summarises the use of subsequent BV in
ECHELON-2.

Table 32: Summary of subsequent BV use in ECHELON-2, ITT population

% of all patients Mean number of % of all patients who
receiving subsequent subsequent BV lines had non-fatal PFS
BV (n) used in patients who events receiving
had non-fatal PFS subsequent BV
events
CHOP BV+CHP CHOP BV+CHP CHOP BV+CHP
ITT 22% (n=49) | 10% (n=23) 0.53 0.32 46% 28%
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Abbreviations: BV, brentuximab vedotin; CHP, cyclophosphamide, doxorubicin and prednisone; CHOP, cyclophosphamide,
doxorubicin, prednisone and vincristine; ITT, intention-to-treat; PFS, progression-free survival.

NICE recommendations and clinician feedback confirmed re-treatment with BV in the
BV+CHP arm (n=23) and receipt of BV for R/R non-sALCL in the CHOP arm (n=13)
are not reflective of UK clinical practice. This has the potential to limit the
generalisability of the unadjusted ECHELON-2 OS data to the NHS. Therefore, the
use of statistical adjustments to remove the effects of re-treatment and subsequent
treatment in patients with non-sALCL have been included in the base case in an
attempt to remove any bias caused by the use of post-progression BV in populations
where such use is not reimbursed in England and Wales.

To remove the effects of subsequent BV use in these populations, multiple methods
based on treatment-switching approaches described in NICE DSU TSD 16 were
considered.®” NICE DSU TSD 16 describes treatment switching as switching from
the control group to the experimental group. Whereas, in this appraisal, treatment
switching occurs in both study arms and was not protocol driven. Therefore, whilst
the guidance is relevant and related, the analysis problem does differ.

Of the methods explored, only the two-stage estimator (TSE) provided logical
estimates with plausible underlying assumptions. Therefore, this approach was used
in the base case. Appendix N provides details of all methods considered, and the
TSE is summarised in Section B.3.3.1.1.1. Note: BV is recommended by NICE and
used in clinical practice for patients with R/R sALCL (TA478). Therefore, the use of
subsequent BV for these patients in the CHOP arm is included in the base case in
terms of efficacy and costs.

Scenario analyses explore an unadjusted approach, using unadjusted ECHELON-2
data, in which the costs and benefits of subsequent BV use was included based on
that observed in the ECHELON-2 trial.

B.3.3.1.1.1 Two-stage estimator

The simplified TSE was initially proposed by Latimer et al.?8 If it is assumed that alll
patients are at a similar stage of disease at the point of disease progression, the
effect of re-treatment (in the BV+CHP arm) or subsequent treatment (in patients with
non-sALCL in the CHOP arm) with BV-containing regimens on extending survival
from the point of disease progression to death can be estimated. The point of
disease progression becomes a new ‘secondary baseline’, and survival post-
progression is estimated. By fitting an accelerated failure time (AFT) model (such as
a generalised gamma or Weibull model) to these data including covariates and an
indicator for whether subsequent BV-containing regimens were used, we can
estimate the treatment effect received by patients who were re-treated with BV
compared with those who were not, and the treatment effect for patients who
received subsequent BV in the CHOP arm who did not have a diagnosis of sALCL.
Counterfactual survival times are then predicted for each patient using:
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U; =Ty, + 6,Ts,

where Ty, is the time before disease progression for the ith individual, T represents

the time post-progression, and 6, represents the treatment effect (time ratio) for re-
treatment with BV (in the BV+CHP arm) and for subsequent therapy use (in patients
with non-sALCL in the CHOP arm) in post-progression survival, which in this context
may differ by study arm and diagnosis.

The method requires fewer data (the ‘no unmeasured confounders’ assumption is
only required at the secondary baseline timepoint) and does not require modelling of
the process by which patients are treated (or re-treated) with BV following
progression. However, as long as there is some difference between secondary
baseline and the point of re-treatment, the method will be prone to some degree of
bias.

Choices faced by the analyst in the application of the TSE include:*®

e which accelerated failure time model to use
e which covariates to include in that model

e whether or not to include re-censoring.

Weibull models were used to estimate 6,,, the treatment effects for post-progression
BV. This was because the generalised gamma model was unable to achieve
convergence in several scenarios, presumably because of the relatively low number
of patients and events in some analyses. Separate Weibull models were fitted to
patients in the BV+CHP and CHOP (non-sALCL disease only) arms. Note: this is
distinct to the choice of distribution for extrapolation of OS used in the economic
model.

Prognostic covariates tested for inclusion were identified during clinician
consultations.*® These included:
¢ Response to front-line therapy

o only patients achieving a complete response [CR] with front-line
BV+CHP would be likely to receive re-treatment with BV

o patients not achieving CR are considered to have failed treatment, as
these patients will likely progress within months and are primary
refractory

e Remission duration

o clinical experts suggested only patients with a minimum of 12 months
response following treatment with BV+CHP would be considered for
use with subsequent BV

o inthe present analysis time-to-progression event was used as a
covariate

Company evidence submission for brentuximab vedotin for untreated CD30+ PTCL
© Takeda (2019). All rights reserved Page 93 of 150



¢ Receipt of consolidative ASCT

o clinical experts suggested that patients relapsing from more intense
treatments such as a consolidative ASCT have a higher likelihood of
being refractory to therapy. Therefore, clinicians are less likely are to
prescribe BV re-treatment for these patients.

e Diagnosis with sALCL

o BVis currently only licensed and reimbursed for R/R sALCL.
Therefore, a diagnosis of SALCL is associated with a greater likelihood
of receiving BV as subsequent therapy.

Other available baseline characteristics were also considered (region, age, IPI
score). Only statistically significant predictors (other than use of post-progression
BV) were retained in the base-case analysis to achieve the most parsimonious
model (IPI, age, time-to-progression).

The process of adjusting survival times introduces an informative censoring bias. As
described by Latimer et al,®® for TSE, informative censoring is induced because the
counterfactual survival model involves adjusting survival times for those who
received (re-)treatment with BV, but not for those who did not. For some patients
who received (re-)treatment with BV, the time of death may not be observed, and
censoring occurs. For such patients, the TSE adjusts censoring times. This will result
in informative censoring if there is an association between (re-)treatment with BV
and prognosis. For this reason, it has been recommended that re-censoring should
be applied in adjustment analyses.'® In the context of TSE, the process of re-
censoring is summarised by Latimer et al.’! Counterfactual survival times
associated with a given value of 6,, are re-censored for all patients in the respective
study arm at the minimum of the administrative censoring time of the study C; and
C;0,, representing the earliest possible censoring time over all possible treatment
trajectories.

Studies investigating such adjustments have concluded that adjustment analyses
should be conducted with and without re-censoring.'%? Latimer et al'%? found that the
TSE excluding re-censoring produced positive bias across almost all scenarios; this
method over-estimated the restricted mean survival time in the study arm subject to
switching and under-estimated the true treatment effect. However, the study also
found that the TSE excluding re-censoring produced a lower root mean squared
error in every scenario, demonstrating greater precision than the TSE including re-
censoring. Conversely, TSE including re-censoring produced a negative bias; re-
censored analyses usually under-estimated the restricted mean survival time in the
study arm subject to switching and over-estimated the true treatment effect. The bias
from the two methods was found to be more severe when the treatment effect was
high.
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An important consequence of re-censoring is that longer-term information is

discarded, and this is problematic in the present context where extrapolation of long-
term survival is required:

“Similarly, if the objective was to fit parametric survival models to trial data in
order to extrapolate into the future (as is often the case in HTA), re-censoring
could lead to problems if important changes to the hazard occur beyond the
timeframe of the re-censored dataset.”™?

The adjusted OS data including and excluding re-censoring are presented in Figure
24. The effect of adjustment on the Kaplan-Meier estimator is very small, reflecting
the relatively low number of patients who required outcomes adjusting. However, the
loss of long-term follow-up in the BV+CHP arm in the re-censored analysis is
pronounced. The effect in the CHOP arm is negligible because the subsequent BV
treatment effect estimate (6) in non-sALCL disease is close to one, resulting in
relatively little adjustment to observed times.

Figure 24: Adjusting for treatment switching in patients with re-treatment
(BV+CHP arm) and patients with non-sALCL receiving subsequent
brentuximab vedotin (CHOP arm), OS - ITT
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Abbreviations: BV+CHP, brentuximab vedotin, cyclophosphamide, doxorubicin, prednisone; CHOP, cyclophosphamide,
doxorubicin, vincristine, prednisone; ITT, intention-to-treat; TSE, two-stage estimator.

As shown in Figure 24, the BV+CHP arm of ECHELON-2 is associated with a
declining hazard over time, ultimately leading to a sustained event-free period

Company evidence submission for brentuximab vedotin for untreated CD30+ PTCL
© Takeda (2019). All rights reserved Page 95 of 150



towards the end of study follow-up. Thus, re-censoring discards important evidence
in the BV+CHP arm of the changing hazard over time.

Alternatives such as combining TSE and inverse-probability of censoring weights
(IPCW) method have been proposed.®® However, given the challenges of
implementing the IPCW approach in the initial analyses and the requirement to fit
parametric survival models beyond ECHELON-2 (Appendix N), this was not
pursued in the present analysis.

The base-case analysis excludes re-censoring, on the basis that the objective was to
fit parametric survival models to trial data to extrapolate into the future. Sensitivity
analysis was performed including re-censoring.

B.3.3.1.2 Proportional hazards

The assumptions of proportional hazards and odds (used in the accelerated failure
time [AFT] metric models [log-normal, log-logistic, etc]) were assessed visually using
log-cumulative hazard and quantile-quantile plots, respectively, and are presented in
Appendix L.

The proportional hazards assumption was assessed using plots of the log-
cumulative hazard. For OS in the ITT population (Appendix L), the plots are straight
and parallel after approximately one month. For PFS in the ITT population
(Appendix L), the plots are relatively parallel, though not straight, after
approximately one month. On the basis of these results, a joint modelling approach
was adopted, in which the effect of treatment is represented by a coefficient
estimated on data from both arms of ECHELON-2.

B.3.3.1.3 Standard parametric distributions

A range of standard parametric distributions were explored for extrapolation:

e (generalised gamma
e exponential

e Gompertz

e log-normal

¢ log-logistic

e Weibull.

Extrapolations based on joint statistical models are presented in Figure 25 and
Figure 26 for OS and PFS outcomes, respectively.
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Figure 25: Standard parametric extrapolation, OS — ITT population - including
TSE adjustment
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Abbreviations: A+CHP, brentuximab vedotin, cyclophosphamide, doxorubicin, prednisone; ALCL, anaplastic large cell
lymphoma; CHOP, cyclophosphamide, doxorubicin, vincristine, prednisone; ITT, intention-to-treat; OS, overall survival; TSE,
two-stage estimator.
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Figure 26: Standard parametric extrapolation, PFS — ITT population

PFS - BV+CHP
100%
90%
B0%
T0% Exponentia
60% — GEmima
g
= ) Gompernz
> 50%
E
a Lognorma
Loglogistic
30%
Weibu
20%
——PF5 K-M BV+CHP
10%
0%
0 5 10 15 20 25 30 35 40 45
Time [years)
PFS - CHOP
100%
S0%
BO%
0% Exponential
I T
—_— Gamma
60%
E
= Gompertz
T 50%
=
3 Lognarmal
40%
Loglogistic
30%
Weibull
20%
——PF3 K-M CHOP
10%
0%
0 5 10 15 20 25 30 a5 40 45
Time (years)

Note: background mortality is not applied.

Abbreviations: A+CHP, brentuximab vedotin, cyclophosphamide, doxorubicin, prednisone; ALCL, anaplastic large cell
lymphoma; CHOP, cyclophosphamide, doxorubicin, vincristine, prednisone; ITT, intention-to-treat; PFS, progression-free
survival.
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Model diagnostics are presented in Table 33. For OS, Gompertz, log-normal and
gamma plots were associated with the lowest Akaike information criterion (AIC) and
Bayesian information criteria (BIC) scores. For PFS, gamma and Gompertz
distributions were associated with the lowest AIC and BIC scores.

Table 33: Model diagnostics, ITT population

| Ii(model) | df | AIC | BIC
OS (including TSE adjustment)
Gamma -432.0 4 872.1 888.5
Weibull -436.2 3 878.4 890.7
Gompertz -430.9 3 867.9 880.2
Exponential -446.7 2 897.5 905.7
Lognormal -432.2 3 870.5 882.8
Loglogistic -434.5 3 875.0 887.3
PFS
Gamma —604.7 4 1217.5 1233.9
Weibull —629.0 3 1263.9 1276.3
Gompertz —607.9 3 1221.8 1234.1
Exponential —650.9 2 1305.8 1314.0
Lognormal -610.7 3 1227.3 1239.7
Loglogistic —617.6 3 1241.1 1253.5

Abbreviations: AIC, Akaike information criterion; BIC, Bayesian information criterion; df, degrees of freedom; ITT, intention-to-
treat; I, log-likelihood; N, number of patients; OS, overall survival; PFS, progression free survival; TSE, two-stage estimator.

Extrapolations were presented to UK clinical experts at the June cross-functional
advisory board.% Clinical experts explained that the risk of relapse after front-line
treatment is the highest in the first two years following treatment and patients who
have not relapsed within two years have a low likelihood of relapse. This is
supported by a retrospective analysis of 775 patients from the US, Sweden and
Canada which concluded that the risk of relapse and death due to lymphoma for
patients with PTCL who have remained disease free for 24 months after their front-
line treatment drastically decreases and survival approaches general population
mortality.'® Clinical opinion suggested that the generalised gamma distribution was
most reflective of long-term outcomes for PFS and OS (amongst standard
parametric curves) as it reflected a decreasing risk of relapse or lymphoma related
mortality. Therefore, these were used in the base case. A further rationale is
provided in Table 58.

Model coefficients are reported in Table 34. Alternative distributions were considered
in scenario analyses. Figure 27 presents the extrapolated survival curves in the
model base-case for the ITT population, incorporating background mortality from UK
national life tables.®°
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Table 34: Gamma distribution coefficients (SE), ITT population

Parameter Coefficient SE 95% CI

0OS (including TSE adjustment)
BV+CHP (vs CHOP) 0.621 0.300 0.033 1.209
Constant 4.608 0.353 3.916 5.300
Ln(sigma) 0.986 0.163 0.667 1.305
Kappa -0.298 0.479 —1.236 0.640

PFS
BV+CHP (vs CHOP) 0.600 0.208 0.192 1.007
Constant 2.501 0.249 2.013 2.990
Ln(sigma) 0.767 0.051 0.666 0.867
Kappa —0.926 0.253 —1.421 —-0.430

Abbreviations: BV+CHP, brentuximab vedotin, cyclophosphamide, doxorubicin, prednisone; CHOP, cyclophosphamide,
doxorubicin, vincristine, prednisone; Cl, confidence interval; OS; overall survival; PFS; progression free survival; SE, standard
error; TSE, two-stage estimator.

Figure 27: Base-case survival curve extrapolations in the ITT population fitted
to the generalised Gamma distribution (including TSE adjustment and
adjusted for background mortality)

100%

90%
80%
70%
60%

50%

Survival (%)

40%
30%
20%
10%

0%

0 5 10 15 20 25 30 35 40 45

Time (years)
CHOP PFS K-M e CHOP OS5 K-

BY+CHP PFS K-M BV+CHP OS5 K-M

CHOP PF5 = CHOP OS5
BY+CHP PF5 BV+CHP OS

Abbreviations: A+CHP, brentuximab vedotin, cyclophosphamide, doxorubicin, prednisone; CHOP, cyclophosphamide,
doxorubicin, vincristine, prednisone; ITT, intention-to-treat; K-M, Kaplan Meier; OS, overall survival; PFS, progression free
survival; TSE, two-stage estimator.

B.3.3.2 General population life tables

Age- and gender-specific probabilities of death were taken from published national
life tables for England and Wales, using data for 2018.8° Individuals in long-term
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remission may be expected to experience a minor reduction in life-expectancy
compared with the age- and gender-matched general population (consistent with UK
clinical expert opinion of reduced survival of 3—10% relative to the general
population®48) reflecting increased rates of cardiac toxicity and a small increased
risk of secondary primary malignancies. To reflect this in the analysis, a mortality
multiplier of 1.19 has been applied in the base case. This was calculated by
assessing the general population life-expectancy predicted by the model and using
Microsoft Excel's goal-seek functionality to calculate the required mortality ratio for a
5% reduction in life-expectancy. Values of 1.29 and 1.42 have also been used in
sensitivity analyses, reflecting a 7.5% and 10% reduction in life-expectancy,

respectively.

B.3.3.3 Time on treatment

In ECHELON-2, patients were treated with six to eight cycles of BV+CHP, at the
centre’s discretion.”” In the base case, the number of cycles administered is
assumed identical to the drop-off rate observed in ECHELON-2 (mean number of
cycles: 6.0 [SD 1.6] and 5.8 [SD 1.6] in the BV+CHP and CHOP arms,
respectively?3). Further ranges are explored in sensitivity analysis. Although
treatment with eight cycles of either CHOP or BV+CHP was permitted within the
ECHELONS-2 trial?3, clinical experts stated that standard practice in the UK and
Europe would be to treat for a maximum of six cycles*”-%°. Up to eight cycles of either
treatment was permitted in ECHELON-2 to allow for variation in practices globally.
There was no evidence in ECHELON-2 of interaction between treatment effect and
receipt of less than or equal to six cycles vs more than six cycles in the ITT

population (p=0.336). This rationale is summarised in Table 58.

Two scenario analyses were considered:

e discontinuation rates as per ECHELON-2, capped at six cycles

e all patients receiving six cycles

The same assumptions are applied for each arm. The proportion of patients
receiving each number of treatment cycles in ECHELON-2 is provided in Table 35.

These proportions were used in the base case of the model.

Table 35: Proportion of patients receiving each cycle, ITT population

Cycle BV+CHP CHOP
1 100% 100%
2 97% 97%
3 95% 93%
4 92% 89%
5 89% 84%
6 89% 81%
7 19% 19%
8 18% 19%

Abbreviations: BV+CHP; BV, cyclophosphamide, doxorubicin and prednisone; CHOP; cyclophosphamide, doxorubicin,
prednisone and vincristine; ITT, intention-to-treat.
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B.3.3.4 Adverse events

Adverse events recorded in ECHELON-2 were similar between treatment arms
(Section B.2.10.1). Grade 3 and 4 treatment-emergent adverse events (AEs)
occurring in 25% of patients in ECHELON-2, and Grade 1-2 diarrhoea, were
included in the economic model (Table 36).

UK clinical expert feedback suggested that diarrhoea?® at any grade, particularly
Grade 2 or above, was likely to have an impact on patients’ HRQoL.%° As such, the
number of events and duration from ECHELON-2 for diarrhoea was included at
Grades 1-2 and 3—4 and were associated with different costs. The average duration
of AEs per patient is used to calculate the QALY loss due to AEs. The total AE
duration amounts to 26.42 days in the BV+CHP arm and 15.86 days in the CHOP
arm.

Grade 3—4 peripheral neuropathy was also included in the model as peripheral
neuropathy is a known class effect of agents such as BV with an anti-microtubule
mechanism of action. Peripheral neuropathy has been incorporated in assessments
of BV previously, and assumptions such as resource use and utility decrements were
taken from TA478.8% In ECHELON-2, 192 patients experienced peripheral sensory
neuropathy of any grade (100 in the BV+CHP arm and 92 in the CHOP arm). At
Grade 3-4, only nine events were recorded in the BV+CHP arm and six in the CHOP
arm. Therefore, the rate of Grade 3—4 peripheral sensory neuropathy was low,
resulting in an average of 0.04 and 0.03 events per patient in the BV+CHP and
CHOP arm, respectively.

AE numbers were assessed during the safety period of ECHELON-2, from Day 1
through to the end of treatment visit or 30-days after the last study treatment,
whichever was later. As patients are no longer on treatment after this point, AEs
have not been extrapolated beyond the safety period and all costs and QALY losses
associated with AEs are assumed to occur in the first cycle of the model.

Table 36: Number and duration of treatment-emergent AEs used in the
evaluation

Average number of | Average number Average

Adverse Event events per patient, of events per duration

BV+CHP arm patient, CHOP arm per event

(N=223) (N=226) (days)

Neutropenia (Grade 3-4) 0.97 0.70 111
Febrile neutropenia (Grade 3-4) 0.35 0.21 6.8
Anaemia (Grade 3-4) 0.27 0.18 7.2
Leukopenia (Grade 3—4) 0.17 0.17 9.6
Thrombocytopenia (Grade 3—-4) 0.14 0.06 7.0
Pneumonia (Grade 3-4) 0.06 0.03 14.8
Diarrhoea (Grade 1-2) 0.68 0.25 10.8

3 Diarrhoea occurred primarily in the final treatment cycles (6 and 7) with BV and was not present
throughout, as demonstrated by the EORTC questionnaire (B.2.10.1, Figure 17).
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Average number of | Average number Average
Adverse Event events per patient, of events per duration
BV+CHP arm patient, CHOP arm per event
(N=223) (N=226) (days)
Diarrhoea (Grade 3-4) 0.07 0.01 5.6
Peripheral neuropathy (Grade 3-4) 0.04 0.03 127.4

Abbreviations: AEs; adverse events, BV+CHP; brentuximab vedotin, cyclophosphamide, doxorubicin and prednisone; CHOP;
cyclophosphamide, doxorubicin, prednisone and vincristine.

B.3.3.5 Consolidative therapy

Within ECHELON-2, consolidative SCT or radiotherapy was permitted at the
investigator’s discretion after end-of-trial (EOT) procedures were completed. If an
investigator opted for consolidative therapy, at least six cycles of study treatment
were to be given prior to initiating post-treatment consolidative SCT or radiotherapy.

The economic evaluation includes the cost of consolidative SCT and consolidative
radiotherapy based on the proportions observed in ECHELON-2, with the effects on
survival and other outcomes assumed to be captured implicitly with the clinical data.
A rationale is provided in Table 58.

B.3.3.5.1 Consolidative SCT

Consolidation with an SCT can be considered in eligible patients who achieve a CR
at the end of front-line therapy. Clinical opinion on the efficacy of consolidation is
inconclusive with limited evidence supporting its risk-benefit profile. In a real-world
setting, it is unlikely that the addition of BV to CHP would have an impact on the use
of consolidative SCT. The conclusion of UK clinical experts was that the rates of
consolidative transplant were not likely to change and would continue to be driven
based on local practices and the consultant interpretation of the data surrounding the
efficacy of consolidation with SCT in PTCL.

In the ITT population, 50 patients (22%) in the BV+CHP arm vs 39 patients (17%) in
the CHOP arm received consolidative SCT following completion of study treatment
(Table 37). This can be compared to the estimates from a 2019 survey of UK
clinicians who manage PTCL which reported that approximately 20%-30% of UK
patients receive a consolidative transplant; the survey also found that transplant
practices vary considerably across centres in the UK.%8

Table 37: Proportion of patients receiving consolidative SCT in ECHELON-2

Total number of Patients who received | | S
Treatment arm patients a consolidative SCT % consolidative SCT
BV+CHP 226 50 22%
CHOP 226 39 17%

Abbreviations: ASCT, autologous stem cell transplant; BV+CHP, brentuximab vedotin, cyclophosphamide, doxorubicin and
prednisone; CHOP, cyclophosphamide, doxorubicin, prednisone and vincristine; ITT, intention-to-treat; SCT, stem cell

transplant.
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All consolidative SCT was assumed to occur at six months in the model; median time
to receipt of consolidative SCT in ECHELON-2 was 181 days (IQR: 158, 211). This
was validated by UK clinical experts. ¢ In their experience, the few patients who
receive consolidative SCT in the front-line setting would do so six months from the
start of treatment with CHOP.

Note: the majority of consolidative SCTs in ECHELON-2 were ASCT - reflective of
UK clinical practice. However, there were two patients in the trial who received
consolidation with an alloSCT.

B.3.3.5.2 Consolidative radiotherapy

The proportion of patients who received consolidated radiotherapy in the ECHEON-2
trial was included for costing purposes. Costs associated with radiotherapy are
detailed in Section B.3.5.4.4, and use of radiotherapy post-progression is
summarised in Section B.3.3.5. All consolidative radiotherapy was assumed to
occur at six months in the model; median time to receipt of consolidative
radiotherapy in ECHELON-2 was 175 days (IQR: 136, 190).

In the ITT population of ECHELON-2, consolidative radiotherapy was received by
6% (n=14) of patients in the BV+CHP arm vs 3% (n=6) patients in the CHOP arm
(Table 38).

Table 38: Proportion of patients receiving consolidative radiotherapy in
ECHELON-2

Patients who
Total number of received % consolidative
Treatment arm . C ot e .
patients consolidative radiotherapy
radiotherapy
BV+CHP 226 14 6%
CHOP 226 6 3%

Abbreviations: BV+CHP, brentuximab vedotin, cyclophosphamide, doxorubicin and prednisone; CHOP, cyclophosphamide,
doxorubicin, prednisone and vincristine; ITT, intention-to-treat.

B.3.3.6 Subsequent SCT post-progression

If a patient experiences disease progression following front-line treatment, their
disease is considered very aggressive and prognosis is much poorer. The aim of
salvage treatment in all relapsed PTCL is to bridge patients to either an ASCT or an
alloSCT, as recommended by ESMO guidelines.*' For R/R PTCL, the ESMO*! and
BSH guidelines'® specify that patients achieving a CR or PR to salvage therapy who
are otherwise eligible based on patient characteristics, should be considered for
transplant. Therefore, subsequent SCTs are also included as a component of the
costs of progressive disease. Unlike consolidative SCTs, which are mostly ASCT,
subsequent SCTs may be either an ASCT or alloSCT.
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The proportions of patients with progressive disease receiving subsequent SCT and
the proportions of ASCT vs alloSCT were estimated directly from ECHELON-2 and
are presented in Table 39.

Table 39: Proportion of R/R patients receiving salvage stem cell transplant in
ECHELON-2

Treatment arm Subsequent SCT Proportion of subsequent
(in patients who progress) ASCT vs alloSCT

BV+CHP 20% o

CHOP 21% 64.1%1

Abbreviations: ASCT, autologous stem cell transplant; alloSCT, allogenic stem cell transplant; BV+CHP, brentuximab vedotin,
cyclophosphamide, doxorubicin and prednisone; CHOP, cyclophosphamide, doxorubicin, prednisone and vincristine; ITT,
intention-to-treat; SCT, stem cell transplant.

1 Assumed the same in both arms

B.3.4 Measurement and valuation of health effects

B.3.4.1 Health-related quality-of-life data from clinical trials

During ECHELON-2, EQ-5D-3L data was collected on Day 1 of each treatment
cycle, at the EOT visitand at 9, 12, 15, 18, 21, and 24 months (x1 week) after first
dose of study treatment and every six months (x1 week) thereafter until patient death
or study closure, whichever came first.

The EQ-5D-3L tariff from Dolan'®* was applied to individual responses to generate
EQ-5D-3L index scores. This tariff uses a time-trade-off methodology to elicit utility
values from the general population. Therefore, the EQ-5D-3L is consistent with the
NICE reference case.

There was no statistically significant difference between mean EQ-5D-3L index score
during the study period in the BV+CHP arm compared with the CHOP arm. The
scores improved over time in both treatment arms (Section B.2.6.1.5).

At baseline, 444 valid EQ-5D-3L questionnaires were available for analysis. Mean
EQ-5D-3L was 0.64 (standard deviation [SD] 0.36), with a slight imbalance at
baseline between the treatment arms (BV: 0.61, CHOP: 0.68; p=0.0394). The
distribution of EQ-5D-3L index score at baseline (Figure 28) is consistent with EQ-
5D-3L across other disease areas; index scores have a non-normal distribution
divided into two distinct groups, with a large proportion of perfect ‘1’ scores.%®
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Figure 28: Baseline EQ-5D-3L index score (ITT population)

Baseline EQ-5D

Frequency

EQ-5D-3L (GB tariff)

26 May 2019 17:37:48

Abbreviations: EQ-5D, EuroQol 5-Dimensions; ITT, intention-to-treat; GB, Great Britain;

EQ-5D-3L scores at baseline are consistent across the ITT and sALCL populations
(Figure 29).

Figure 29: EQ-5D UK index by population

Baseline EQ-5D by subgroup (GB tariff)

EQ-5D-3L (GB tariff)

Abbreviations: ITT, intention-to-treat; sSALCL, systemic anaplastic large cell lymphoma.
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B.3.4.2 Mapping

The 3-level UK tariff of Dolan et al (1997) was applied to individual responses to
generate EQ-5D index scores.'%* This tariff is based on a representative sample of
the UK general population and is estimated using a time-trade-off (TTO)
methodology. Therefore, there was no need to apply mapping.

B.3.4.3 Health-related quality-of-life studies

The systematic literature review identified one study of relevance for use in the
economic model. Swinburn et al (2015) > was a vignette study which elicited TTO
valuations from members of the general public across seven countries, including:
UK, Australia, Thailand, Taiwan, South Korea, Brazil and Mexico. It reports utilities
for patients with R/R Hodgkin lymphoma and sALCL.

The results from Swinburn et al (2015) are presented in Appendix H. Its use in the
model is described below in Section B.3.4.5.

B.3.4.4 Adverse reactions

The impact of Grade 3—4 treatment-emergent AEs on HRQoL is captured in the
models of EQ-5D described in Section B.3.4.5. As a simplification, the impact of
AEs is captured as a one-off cost and QALY-loss in the first cycle. The average
number of AEs per patient and the average duration is presented in Section B.3.3.4.
Following clinical opinion,*8, an additional disutility was applied to Grade 3-4
peripheral neuropathy (see Section B.3.4.5).

B.3.4.5 Health-related quality-of-life data used in the cost-effectiveness
analysis

To provide estimates for use in the economic model, repeated measures mixed-
effects models were used to predict HRQoL. Two alternative approaches were
considered and included in the economic evaluation:

1. Inclusion of an indicator for health state membership (progression free and
post-progression analysis; method 1)

2. Modelling based on how close an observation was to the time of a patient’s
death (time-to-death analysis; method 2)

a. Covariates representing whether observations were made within
specific time windows prior to a patient’s death are included.

b. This approach captures diminishing HRQoL after progression, which is
not possible using values for the progression-free and progressed
disease health states. Such models have been reported previously.'%
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Method 1 was applied in the base case with an estimate from the literature
estimating HRQoL for patients with progressive disease. Method 2 was explored in a
scenario analysis.

B.3.4.5.1 Method 1: Progression-free and post-progression analysis

This method is based on health state membership and used in the base case. The
statistical models further controlled for baseline EQ-5D and investigated other
possible determinants of HRQoL, including:

e Assignment to BV+CHP or CHOP arms
o The interaction of the above variables
e Being on-treatment at the time of observation
e Being post consolidative ASCT at the time of observation
e Experiencing any Grade 3—4 AEs at the time of observation
e Age

e Subgroup membership.

These initial covariates for consideration were not systematically selected, but rather
represent health states or events within the model (e.g. AEs or consolidative ASCT)
or determinants proposed by UK clinical experts as being the most relevant (e.g. age
and subgroup membership).5948

Alternative models were considered using a manually performed forward stepwise
procedure in which variables were introduced and retained if statistically significant
(using a threshold p-value of 0.05). All candidate models were further compared
based on the AIC.

Statistical models considered are presented in Appendix M. Model 7 is used in the
base-case analysis. Testing in Models 1 and 2 suggested that there were no
significant differences between BV+CHP and CHOP (p=0.332) and being ‘on
treatment’ (as opposed to being post-treatment). Both factors were removed. As
other subgroups were not statistically significant and inclusion of subgroup
membership led to poorer AIC scores, subgroup membership was removed. The
effect of being post-progression was negative, consistent across models, and small
(-0.03; p=0.0016). Consolidative ASCT was associated with a small positive HRQoL
improvement (0.04; p=0.0009). Observations made during AEs were associated with
a HRQoL reduction of —0.03 (p=0.0013).

Table 40 presents the coefficients associated with Model 7. Within the model a mean
of covariates approach was applied to the prediction of EQ-5D.
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Table 40: Model of EQ-5D used in the base-case analysis?

Variable Coefficient SE z P>z 95% CI
Post-progression -0.027t 0.009 -3.180 0.001 -0.044 -0.010
decrement

Coef. baseline EQ-5D 0.343 0.022 15.900 0.000 0.301 0.385
Age decrement —-0.002 0.001 -3.480 0.000 —-0.003 —-0.001
AE disutility -0.027 0.009 —2.870 0.004 —0.045 —0.008
Post-SCT increment 0.035 0.011 3.310 0.001 0.014 0.056
Constant 0.655 0.030 21.600 0.000 0.596 0.715

Abbreviations: AE, adverse event; Cl, confidence interval; SCT, stem cell transplant; SE, standard error.
tNote, post-progression decrement not used in the base case but reported here for completeness.

UK clinical experts suggested that the small decrease seen upon progression was
not considered realistic and likely due to limited follow-up from the trial and weighting
of post-progression observations towards those nearest the point of progression.
Therefore, the base-case included a utility value for progressed disease based on
the value used during TA478 for R/R sALCL (estimated as 0.643), derived from
estimates presented by Swinburn et al.>* This estimate implied notably worse
HRQoL post-progression than estimates based on ECHELON-2. Given that utilities
in TA478 related to the response status and were not reported directly for ‘all R/R
patients’, a weighted average of R/R pre-progression utilities was calculated by the
probability of response to second-line chemotherapy in the ITT population in the first
instance. We obtained a combined utility score from the CR, PR and stable disease
states. Another weighted average of pre- and post-progression utilities was then
calculated by the proportion of life-years spent in either state. This input was
validated by UK clinical experts.*®

Table 41 presents the utilities applied in the base case. Additionally, given the
severity of episodes of Grade 3-4 peripheral neuropathy, a decrement of —0.33 is
applied to the number of events per patient across the time horizon (80.53 days in
the BV+CHP arm, 68.75 days in the CHOP arm). This estimate was assumed
identical to the disutility applied in TA478.548% This effect was not estimated in the
regression analysis due to a lack of observations.

Table 41: Utility values applied in the base case

Utility value Justification

Estimated from Model 7 in Appendix M using the EQ-5D data from
Pre- the ECHELONS-2 trial and considering: health state membership, age,

progression 0.78t baseline EQ-5D, SCT receipt and AEs as covariates. Includes an
additional decrement of —0.33 for patients with peripheral neuropathy
Progressed 0.643 Derived from the R/R sALCL TA478 submission

disease
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Age 20,002 Derived from the EQ-5D data from the ECHELON-2 trial and applied
decrement ' over time

Abbreviations: AE, adverse event; EQ-5D, EuroQol — 5 dimensions; SCT, stem cell transplant;
1This estimate varies over time as a result of the age decrement applied in the base case approach.

B.3.4.5.2 Method 2: Time-to-death analysis

The time-to-death analysis is used in a scenario analysis. As may be expected,
HRQoL declines significantly as patients approach death (Appendix M). Effects of
variables included in the base-case statistical models are similar to those in the
model defined by health state membership (Appendix M). EQ-5D observations for
patients taken <21 days before their deaths were associated with reduced HRQoL
—0.39 (p<0.001). The time intervals were selected to reflect a plausible range of
cycles from death: less than 1 cycle, 1 to 4 cycles, 5 to 9 cycles and 10 or more, and
were taken from a previous publication which modelled a similar analysis.'®® These
intervals were modified to suit the cycle length in this evaluation. The size of this
effect decreased as the time before death increased.

B.3.5 Cost and healthcare resource use identification,
measurement and valuation

B.3.5.1 Intervention and comparators’ costs and resource use

Costs were collected from the latest available source when available (eMIT,'” NHS
reference costs 2017/2018,'% the British national formulary (BNF),'% and the
Personal Social Services Research Unit (PSSRU) 2018"19). Costs collected from
related technology appraisals were inflated to 2018/2019 using inflation indices in the
PSSRU.

B.3.5.1.1 Acquisition costs

As per ECHELON-2, for 21-day cycles, patients in both treatment arms receive
cyclophosphamide (750 mg/m? on Day 1, as a drip or slow injection [bolus] into a
vein), doxorubicin (50 mg/m? on Day 1, as a slow injection [bolus] into a vein), and
prednisone (100 mg once daily) on Days 1 to 5, orally. Patients in the BV+CHP arm
also received BV intravenously (1.8 mg/kg on Day 1) — this was capped at 180 mg
as per the existing licence for BV. Whereas, patients in the control arm (CHOP)
received vincristine intravenously (1.4 mg/m? on Day 1).

The acquisition costs of BV+CHP and CHOP are modelled as per-cycle costs,
weighted across the total number of cycles given in ECHELON-2 (resulting in
averages of 6.0 cycles in the BV+CHP arm and 5.8 cycles in the CHOP arm). The
distribution of patients across the eight possible treatment cycles which are based on
body mass (i.e. prednisone is excluded) are reproduced in Table 35.

Mean body weight (kg) and body surface area (BSA) for the ITT population (76.35 kg
and 1.85 m?, respectively) were used to determine the number of vials required per

Company evidence submission for brentuximab vedotin for untreated CD30+ PTCL
© Takeda (2019). All rights reserved Page 110 of 150




cycle per patient. Due to the rarity of the condition, patient numbers in treatment
sites are not expected to be large enough to allow for vial sharing. Therefore, vial
wastage is assumed. The optimal combinations of vial sizes were calculated for each
range of BSA or weight (kg) such that the lowest combination was selected for each
patient in ECHELON-2 using the method of moments (Table 42Table 42: Optimal
combinations of vial sizes by BSA/kg

Number of vials per cycle (%) Weighted
Drug 1 2 3 4 5 6 average
number
of vials
BV+CHP
BV 0.010 | 0.164 0.498 0.328 N/AT | N/AT 3.14
Cyclophosphamide - 0.023 0.692 0.284 | 0.001 - 3.26
Doxorubicin 0.001 0.715 0.285 - - - 2.28
CHOP
Cyclophosphamide - 0.023 0.692 0.284 0.001 - 3.26
Doxorubicin 0.001 0.715 0.285 - - - 2.28
Vincristine - 0.052 0.816 0.132 - - 3.08

Abbreviations: BV+CHP, brentuximab vedotin, cyclophosphamide, doxorubicin and prednisone; CHOP, cyclophosphamide,
doxorubicin, prednisone and vincristine.
+The dose of BV is capped at 180mg based on the current license for brentuximab vedotin

Acquisition costs are provided in Table 43. A confidential PAS approved by the
Department of Health for BV is already in place for current BV indications. Under the
PAS, a simple discount of |l on the list price is applied.

Table 43: Acquisition costs

Drug | Dose | mglpack | Pack price | Pack size | Cost/cyclet
BV+CHP
BV (list price) 1.8 mg/kg 50 mg £2,500 y [
BV (PAS price) | I
Cyclophosphamide 750 mg 500 mg £8.31 1 £27.11
Doxorubicin 50 mg 50 mg £17.78 1 £17.78
Prednisone 100 mg 25 mg £20.25 56 £7.23
Total cost per cycle (using BV list price) B
Total cost per cycle (using BV PAS price) |
CHOP
Cyclophosphamide 750 mg 500 mg £8.31 1 £27.11
Doxorubicin 50 mg 50 mg £17.78 1 £17.78
Prednisone 100 mg 25 mg £20.25 56 £7.23
Vincristine 1.4 mg 1mg £11.59 5 £7.14
Total cost per cycle £59.26

Abbreviations: BV+CHP, brentuximab vedotin, cyclophosphamide, doxorubicin and prednisone; CHOP, cyclophosphamide,
doxorubicin, prednisone and vincristine.

1Cost per cycle is calculated as the number of doses per pack multiplied by the unit cost, over the number of administrations
per cycle. For example, 3.26 units of cyclophosphamide per day (using the method of moments in Table 42) at a unit cost of
£8.31 for one day = 3.26 x £8.31 x 1 = £27.11.

B.3.5.1.2 Administration costs

Patients receiving BV require a single infusion on Day 1 of each cycle to administer
the drug. Doxorubicin and cyclophosphamide are administered on the same day as
BV in the BV+CHP arm, and on the same day as vincristine in the CHOP arm.
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Doxorubicin, cyclophosphamide and BV are administered intravenously, as a drip or
slow injection (bolus) into a vein. As a result, the cost of administration is applied
once per cycle in both arms. Prednisone is taken orally and does not incur an
administration cost.

The cost of infusion in the outpatient setting was collected from NHS reference costs
2017/18,1%8 as shown in Table 44. The cost of infusion is applied as a single cost to
the proportion of patients receiving treatment across the number of cycles received,
with a different cost applied to the first cycle.

Table 44: Administration costs

Currency code Definition Unit cost
SB12z2 Simple parenteral chemotherapy, outpatient, first £228.99
SB15Z Simple parenteral chemotherapy, outpatient, subsequent £289.33

B.3.5.1.3 Concomitant medication

Primary prophylaxis with granulocyte colony stimulating factor (G-CSF; filgrastim) is
expected to be used for all patients who receive BV+CHP or CHOP in UK clinical
practice; although in the ECHELON-2 trial only 30% of patients received such
primary prophylaxis. However, to reflect the UK reality, these costs are applied to
100% of patients in both treatment arms in the base case. Note: this is a
conservative assumption as the trial reported substantially less G-CSF use.

Unit and total costs per cycle are presented in Table 45. Clinical opinion confirmed
that no differences in concomitant therapy use nor administration schedule is
anticipated between BV+CHP and what is currently administered with CHOP.#8 Unit
costs were collected from eMIT where available,’” and the BNF.109

Table 45: Concomitant medication costs

Admins Source for
Regimen Dose mg/pack | Cost/pack Cost/cycle dose/cycle
Icycle
Filgrastim 300 mg 300 mg £52.70 7 £368.90
Levofloxacin 500 mg 500 mg £2.12 7 £1.48 TA478 8
Aciclovir 400 mg 250 mg £7.99 14 £17.90
Allopurinol 300 mg 300 mg £6.35 1 £0.23
Omeprazole 20 mg 20 mg £0.42 21 £0.32 London Cancer
Alliance, CHOP
Fluconazole 50 mg 50 mg £0.76 21 £2.28 Concomitant
medication !
Co-trimoxazole | 960 mg 480 mg £1.16 9 £0.75

Abbreviation: CHOP, cyclophosphamide, doxorubicin, prednisone and vincristine.
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B.3.5.2 Health-state unit costs and resource use

Medical resource use (MRU) costs and frequencies were informed by the London
Cancer Alliance documentation on follow-up care with CHOP chemotherapy "' and
the resource use estimates presented in NICE TA478 8. Different assumptions were
made in pre- and post-progression health states to reflect the varying intensities of
follow-up care. The frequency and nature of monitoring modelled in the cost-
effectiveness analysis were validated by clinical experts®® and modified where
needed to accommodate the number of cycles relevant to untreated PTCL.

Medical resource use incurred during an AE is costed separately (Section B.3.5.3).
Costs were collected from NHS Reference Costs 2017/18.108

B.3.5.2.1 Pre-progression MRU

Costs of MRU applied during treatment were based on follow-up and monitoring
requirements during ECHELON-2. For simplification, this was applied as a single up-
front cost.

The cost of MRU following treatment was applied as an additional (per-cycle) cost in
the first-, second- and third-years post-treatment (applied to the number of patients
off treatment, pre-progression and still alive at those times). It was assumed that
patients who remained progression-free for three years would be discharged with no
additional resource use. This assumption was validated by clinical experts (range: 2—
5 years) and reflects the frequency of follow-up reported in TA478, which was
deemed appropriate given the low probability of relapse after two years of being
disease-free.

UK clinical experts agreed that patients receive a total of three scans (PET/CT): one
at baseline, one at interim and one at end of treatment °. Patients are assumed to
be followed up with consultation as reported in TA478 (once every three months) for
three years after the end of treatment. The pre-progression MRU costs and
frequencies are reported in Table 46.

Table 46: Cost and frequency of MRU, with BV+CHP and CHOP, pre-
progression

Resource Long-term follow up

Component

Unit cost

use during
treatment

Year 1

Years 2 & 3

Currency
code/source

CT scan

£136.70

2

NHS reference
costs 2017/18,108
RD27Z

PET scan (3+
areas)

£460.19

NHS reference
costs 2017/18,108
RNO7A, 19 years
and over

Consultation

£164.80

1

4

8

NHS reference
costs 2017/18,108
WFO01A, 303. Non-
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admitted, face to
face, haematology
NHS reference
z::nbt'“d £2.51 6 4 8 costs 2017/18,108
DAPSO05
Clinical NHS reference
. . £1.11 6 4 8 costs 2017/18,108
biochemistry DAPS04
Bone marrow NHS reference
. £495.98 3 0 0 costs 2017/18,108
biopsy SA33Z
Urea and NHS reference
. £1.11 6 3.5 3.5 costs 2017/18,108
electrolytes DAPS04
Liver function NHS reference
test* £2.51 6 3.5 3.5 costs 2017/18,108
DAPS05
Total cost per cycle £2,890 £1,283 £1,360

*Number of units received were taken from the London Cancer Alliance protocol for CHOP 12,
Abbreviations: BV+CHP, brentuximab vedotin, cyclophosphamide, doxorubicin and prednisone; CHOP, cyclophosphamide,
doxorubicin, prednisone and vincristine; CT, computerised tomography; PET, positron emission tomography.

B.3.5.2.2 Post-progression MRU

Upon progression, the total cost of post-progression MRU is applied to the proportion
of patients who progressed in each cycle. Estimates of MRU were taken from TA478
and are reported in Table 47, with unit costs as reported in Table 46. These
estimates were considered suitable, as required medical resource use in post-
progression PTCL was deemed comparable to that required in post-progression R/R
SALCL (and hence included in TA478).

As per TA478, the cost of consultation, full blood count and clinical biochemistry
were assumed to be incurred once per cycle of salvage therapy, using the mean
number of cycles of salvage therapies used in the model (4.62 cycles of subsequent

treatment in the base case).

It was assumed that patients who did not experience a relapse for a further three
years would be discharged with no additional resource use (Section B.3.5.2.1).

Table 47: Frequency of MRU, BV+CHP and CHOP, post-progression

Long-term follow-up,

Component Total units, on treatment Clinical expert 1
Years 0-3

CT scan 3 1

PET scan (3+ areas) 2 1

Consultation 4.62 10.5

Full blood count 4.62 10.5

Clinical biochemistry 4.62 10.5

Cost per cycle £2,107.91 £2,365.26

Total cost £4.473.17

Abbreviations: BV+CHP, brentuximab vedotin, cyclophosphamide, doxorubicin and prednisone; CHOP, cyclophosphamide,
doxorubicin, prednisone and vincristine; CT, computerised tomography; PET, positron emission tomography.

Company evidence submission for brentuximab vedotin for untreated CD30+ PTCL
© Takeda (2019). All rights reserved

Page 114 of 150




B.3.5.3 Adverse reaction unit costs and resource use

The costs of AEs were applied to the duration of each event, as reported in Section
B.3.3.4. A conservative assumption was made by applying the cost of Grade 3—4
AEs to all occurring events, as well as Grade 1-2 diarrhoea, as it was noted as being
particularly detrimental to patients’ HRQoL at the June Cross-Functional Advisory
Board.®® Further clinical input suggested that the treatment of Grade 1-2 diarrhoea is
based on over the counter medication. Therefore, the costs are negligible.%® This
rationale is also described in Table 58.

Unit costs were taken from NHS reference costs 2017/18, eMIT and NHS published
costs for Blood and Transfusion.'*'* The unit cost of each event and its relevant
code are reported in Table 48, and a breakdown of costs for neutropenia, febrile
neutropenia, anaemia and thrombocytopenia is provided in Table 49. This approach
aligns with the method adopted in TA478. AEs cost £1,135.44 in the BV+CHP arm
and £772.93 in the CHOP arm (with the difference in cost driven primarily by
differences in neutropenia and febrile neutropenia) and were applied as one-off costs
at the start of the model. This was considered reasonable because of the short
duration of treatment.

Based on clinical expert opinion, no costs were included for Grade 3—4 peripheral
neuropathy on the basis that the treatment for this AE would be to stop treatment
with either BV+CHP or CHOP and wait for PN improvement or resolution.*®

Table 48: AEs, cost per event

AE Cost/event Source/HRG code

Neutropenia £576.63 L ) .

Febrile neutropenia £576.63 Cost of administering peg filgrastim (Table 49)

Anaemia £406.09 Cost of transfusion (Table 49)

Leukopenia £576.63 Assumed identical to neutropenia

Thrombocytopenia £610 Peg filgrastim identical to neutropenia and a platelet
transfusion in 10% of patients (Table 49)

Pneumonia £1,099.81 DZ22L, day case, unspecified acute lower respiratory

infection with intervention98
i))larrhoea (Grade 3- £161.00 FDO5A, day case, abdominal pain with interventions'%8

Abbreviations: AE, adverse event; HRG, healthcare resource group.

Table 49: Micro-costing approach in Grade 3—4 AEs

AE Cost type Numl?er i Cost Source
units
Neutropenia Peg filgrastim unit £411.83 BNF109
. . cost
febrile neutropenia _ i 1
and leukopenia Peg filgrastim £164.80 WFO01A 303, NHS
administration ) Reference Costs 08
. NICE Blood transfusion
. Transfusion ! 14811 | costing, NG24 (inflated)!™
Anaemia NHS Blood and Transplant
Red blood cells 2 £128.99 1 iat114
Price List
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Number of

AE Cost type . Cost Source
units
5 -
% patients 10% i TA478%5
requiring platelets
Peg filgrastim unit 1 £411.83 BNF109
cost
. Peg filgrastim WFO01A 303, NHS
Thrombocytopenia administration ! £164.80 Reference Costs'%8
Platelets 1 £185.56 NHS Blood and Transplant

Price List'4

NICE Blood transfusion
costing, NG24 (inflated)'3

Transfusion 1 £148.11

Abbreviations: AE, adverse event.

The anti-diarrhoeal medication loperamide was applied to the average duration of
Grade 1-2 diarrhoea (7.36 days in BV+CHP, 2.72 in CHOP; Table 50). Costs were
collected from eMIT. Dosing is based on the average recommended daily dose for
adults with diarrhoea (6—8 mg/day) from the BNF.

Table 50: Additional AE drug costs

Imodium (loperamide)
Heading (for Grade 1-2 diarrhoea)

BV+CHP | CHOP

Daily dose (mg)

Unit dose (mg)

Pack size 30

Cost/unit £0.38

Events/duration 7.36 272
Total cost £0.33 per day £0.12 per day

Abbreviations: AE, adverse event; BV+CHP, brentuximab vedotin, cyclophosphamide, doxorubicin and prednisone; CHOP,
cyclophosphamide, doxorubicin, prednisone and vincristine.

B.3.5.4 Miscellaneous unit costs and resource use
B.3.54.1 SCT

Three costing approaches are included to estimate the cost of ASCT and alloSCT in
the model, as a range of estimates were available in the literature. Costs were
collected from:

e TA478 (BV in R/R sALCL), as estimated by the bone marrow transplant unit at
the Beatson West of Scotland Cancer Centre, inflated to 2018 prices (base
case)®

e TA577 (BV in CD-30+ cutaneous T-cell lymphoma), using the lump sum cost
of alloSCT (including 2-year follow-up) based on a weighted average of sibling
and unrelated donors,3 based on a study from Debals et al, 2018.% These
costs were also validated by the transplant centre in the Hammersmith
Hospital in 2018.
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e TAb567 (tisagenlecleucel in diffuse large B-cell ymphoma), using a weighted
average cost approach from NHS reference costs and the UK Stem Cell
Strategy Oversight Committee (2004). The cost used in TA567 (and applied in
the model) were inflated to 2018 prices.'®

Costs for SCTs were assumed to be the same if administered as consolidation front-
line or post-progression. These were applied to the corresponding proportions of
patients who received the procedure in ECHELON-2, as summarised in Table 39. In
the base case, the cost estimate from TA577 was selected for alloSCT and from
TA478 for ASCT; these are the most recent appraisals in a related disease area and
are likely to provide the most up to date procedure costs.

B.3.5.4.1.1 ASCT

The estimated total costs of ASCT, using the various costing approaches, are
summarised in Table 51. All costs were applied six months post-initiation of
treatment with BV+CHP or CHOP, as validated by UK clinical experts.*® A further
rationale is provided in Table 58.

Table 51: Costing approaches, ASCT

TA478
L] (Source: Beatson, used in base case) TAS67
Cost of procedure £54,543 £25,458
Follow-up cost - £3,338
Total £54,543.06 £28,795.64

Abbreviations: ASCT, autologous stem cell transplant; BEAM, carmustine, etoposide, aracytin and melphalan.

B.3.5.4.1.2 alloSCT

The estimated total costs of alloSCT, using the various costing approaches, are
summarised in Table 52.

Table 52: Costing approaches, alloSCT procedure

Combonent Debals ** TA478 85 TA567 (used in base
P used in TA577 8¢ (Beatson) case) "

Cost of procedure - £111,520 £79,525

Follow-up cost - - £3,338

Total £96,956" £111,520 £82,862

tCalculated as the average of unrelated and sibling donor in TA577.

B.3.5.4.2 Consolidative radiotherapy

The cost of consolidative radiotherapy was calculated as the combined cost of
preparation and delivery, which amount to £2,206 per procedure (a breakdown is
provided in Table 53). This cost was applied as a one-off cost at six months, in line
with the timing of consolidative SCT, to the proportion of patients receiving
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radiotherapy in ECHELON-2 (Table 54 for the base case), and was taken from NHS
reference costs 2017/18.108

The number of units per component was assumed identical to the number of units
reported for palliative radiotherapy in TA478,85 and were validated by UK clinical
experts.>® A further rationale is described in Table 58.

Table 53: Cost breakdown for consolidative radiotherapy, per procedure

Component Number of units Unit cost Currency code
Preparation for simple 1 £514.99 SC45Z, OP
radiotherapy with imaging and

dosimetry

Deliver a fraction of treatment on 15 £112.73 SC22z, OP

a megavoltage machine

Total cost per procedure - £2,206

Abbreviations: OP, outpatient.

Table 54: Total cost and proportion of patients receiving consolidative
radiotherapy, ITT population

Component BV+CHP CHOP
Proportion of patients 6.19% 2.65%
Total cost £136.66 £58.57

Abbreviations: BV+CHP, brentuximab vedotin, cyclophosphamide, doxorubicin and prednisone; CHOP, cyclophosphamide,
doxorubicin, prednisone and vincristine; ITT, intention-to-treat.

B.3.5.4.3 Subsequent BV

As described earlier, a proportion of patients in ECHELON-2 received BV re-
treatment in the BV+CHP arm and a proportion of patients received BV as a
subsequent therapy in the CHOP arm. In the base case, adjustments have been
made to the survival data to remove the effects of BV re-treatment (in the BV+CHP
arm) and BV subsequent therapy (in patients with non-sALCL in the CHOP arm).
Therefore, BV is only costed as a subsequent therapy for patients with R/R sALCL —
the proportion of which is defined by the ECHELON-2 trial data (n=36 received BV
with R/R sALCL disease).

The per-cycle acquisition and administration costs and MRU costs are assumed
identical to BV in front-line. However, BV in the R/R setting is used as monotherapy
and with a potentially longer treatment duration. Therefore, duration of therapy was
based on data reported in TA478.

A cost breakdown is provided in Table 55. Patients receive an average of 8.23
cycles of subsequent BV;? this cost is only applied to R/R sALCL patients, in whom
BV is licensed. The cost of subsequent BV is applied to the proportion of patients
who received it in ECHELON-2, as reported in Section B.3.3.1.1. Patients receive
an average of 8.23 cycles of subsequent BV, as per second-line patient-level data;
this cost is applied to the relevant proportion of patients treated (or re-treated) with
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BV post-progression. The average number of cycles received post-progression is
comparable to that received in the R/R sALCL setting (mean of 8.2 cycles ?).

Table 55: Cost breakdown, subsequent BV in post-progression state

Type of cost Cost per cycle Total cost
Acquisition (list price) -
Acquisition (PAS applied) [ ] [ ]
Administration £289.33 £2,381.15
MRU - £2,889.95
Total (list price) - -
Total (PAS applied) - -

Abbreviations: BV, brentuximab vedotin; MRU, medical resource use; PAS patient access scheme.

B.3.5.4.4 Salvage chemotherapies & radiotherapy

Following front-line treatment with BV+CHP or CHOP in ECHELON-2, a range of
subsequent therapies were received by individuals who progressed.

To reflect clinical practice in the UK, the distribution of post-progression therapies
received in ECHELON-2 was filtered to exclude therapies which are not reimbursed
by the NHS. UK clinical expert opinion expressed at the February Clinical Advisory
Board*” and ESMO guidelines*! informed the final list of included post-progression
therapies. The proportions from ECHELON-2 were then categorised by the selected
regimens. This adjustment was performed to more accurately estimate the cost of
salvage treatment that is actually available to patients in the UK. BV containing
subsequent therapy regimens are excluded here, as they are considered separately.

Post-progression therapies identified in UK clinical guidelines*':103.116 and by UK
clinical experts included (Appendix Q):

e GDP - Gemcitabine, dexamethasone, cisplatin

e ESHAP - Cisplatin, methylprednisolone, etoposide, cytarabine

e DECC - Lomustine, etoposide, chlorambucil, dexamethasone

¢ |CE - Ifosfamide, etoposide, carboplatin

o |fosfamide-based regimens

e Mogamulizumab

e Alemtuzumab.

In addition, current ESMO guidelines recommend the use of BV (in R/R sALCL),
bendamustine, gemcitabine, ICE, DHAP, and SMILE-like regimens (dependent on
disease subtype), followed by ASCT or alloSCT in chemo-sensitive and transplant
eligible patients when they achieve a good PR or CR with their salvage treatment.*!

To estimate the cost of post-progression therapies as a ‘weighted basket’, the
weighted average cost of the included salvage regimens, was calculated by
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multiplying the proportion of patients receiving each by the cost of their acquisition
and administration. This total cost was then applied to all newly progressed patients
in each cycle. For example, 161 of 189 patients (85%) who experienced non-fatal
PFS events received post-progression therapies. Among those patients who
received post-progression therapies, patients in the BV+CHP and CHOP arms
received on average 1.51 and 1.65 lines of non-BV containing post-progression
therapy, respectively. Patients who progressed and received post-progression
treatment in the BV+CHP arm would therefore be assumed to receive 1.51 times the
cost of a treatment regimen based on the distribution of treatment regimens in Table
56.

Table 56 presents the subsequent and salvage therapies (not including BV) used in
patients enrolled in the ECHELON-2 trial by treatment arm based on the agents that
are available to patients in the UK.

Table 56: Distribution of salvage therapies (non-BV containing) for UK analysis
based on ECHELON-2, ITT population

Regimen Frequency Percent
Bendamustine 8 7.14%
CHOP 2 1.79%
DHAP 11 9.82%
ESHAP 17 15.18%
GDP 24 21.43%
Gemcitabine 7 6.25%
ICE 20 17.86%
Radiation 21 18.75%
SMILE 2 1.79%
Total 112 100%

Abbreviations: CHOP, Cyclophosphamide, doxorubicin, prednisone, vincristine; DHAP, Dexamethasone, cisplatin, cytarabine;
ESHAP, Cisplatin, methylprednisolone, etoposide, cytarabine; GDP, Gemcitabine, dexamethasone, cisplatin; ICE, Etoposide,
carboplatin, ifosfamide + mesna, mesna; ITT, intention-to-treat; SMILE, Etoposide, ifosfamide + mesna, mesna, methotrexate,
dexamethasone

The cost of subsequent treatment in the both treatment arms of the ITT population
amounts to £5,511 (£1,757 acquisition cost, £3,596 administration cost and £158 of
concomitant medication). Product costs and pack sizes were collected from the
BNF'%° Data on frequency and dosage were collected from a range of sources,
including:

e Thames Valley Strategic Clinical Network, Lymphoma Group
e Cancer Therapy Advisor, NHL Treatment Regimens
e Previous NICE submission for BV in R/R sALCL [TA478%].

Administration costs were collected from NHS reference costs 2017/18.108

The cost of subsequent radiotherapy was assumed identical to the cost of
consolidative radiotherapy (£2,206.01). Individual acquisition costs (along with
dosage and frequency of administration), and administration costs are reported in
Appendix O. The total weighted cost and administration cost are applied to the
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proportion of patients who have experienced a non-fatal progression event in both
treatment arms, for the number of lines of treatment (i.e. duration) observed in

ECHELON-2. More detail on how these costs were applied to the proportion of new
progressors is provided in Section B.3.3.5.

A concomitant medication cost of £35.73 per cycle of therapy was applied to
subsequent chemotherapies. This cost was collected from TA4788 and inflated to

2017/2018 prices'°,
B.3.6

B.3.6.1

Summary of base-case analysis inputs

A summary of base-case analysis inputs is provided in Table 57.

Table 57: Summary of variables applied in the economic model

Summary of base-case analysis inputs and assumptions

Measurement of
uncertainty and

Reference to

Variable Value distribution: Cl Sii‘;‘t'; e
(distribution)
OS distributions Generalised gammat, Multivariate normal | B.3.3.1.3
Table 34
PFS distributions Generalised gamma, Table | Multivariate normal
34 B.3.3.1.3
Time on treatment Beta B.3.3.3
Table 35
Pre-progression utility Table 40 Multivariate normal | B.3.4.5
AE disutility
Change in EQ-5D by age
Post-progression utility Table 41 Beta B.3.4.5
AE rates Table 36 Log-normal B.3.3.4
Duration of AEs Log-normal
Resource use Table 46 and Table 47 Log-normal 0
Concomitant medication Table 45 Not varied B.3.5.1.3
Administration costs Table 44 Log-normal B.3.5.1.2
Costs of SCT Table 51 and Table 52 Log-normal B.3.5.4.1
Distribution of salvage Table 56 Dirichlet B.3.54.4
chemotherapy
Costs of AEs Table 48 Log-normal B.3.5.3

Abbreviations: AE, adverse event; PFS, progression-free survival; TSE, two-stage estimator SCT, stem cell transplant
1 including TSE (excluding re-censoring)
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B.3.6.2

Assumptions

A summary of base-case analysis inputs is provided in Table 58.

Table 58: Summary of assumptions applied in the economic model

Assumption

Rationale

Estimates of overall
survival are adjusted
using the TSE
approach excluding
re-censoring

BV is currently only licensed and funded for R/R sALCL and is
unavailable either as re-treatment in sALCL or a salvage treatment for
other PTCLs. UK clinicians confirmed that in clinical practice, patients
with R/R sALCL would not receive re-treatment with BV and that relapsed
patients with other PTCLs would not be treated with BV. Therefore, the
model attempts to adjust for this to reflect clinical practice in the base
case.

The TSE was selected as the most robust and clinically plausible method
to adjust for treatment switching. The TSE excluding re-censoring was
employed in the base case to retain long-term data which suggest a
changing hazard in the BV+CHP arm. This is described in Section
B.3.3.1.1 and further explained in Appendix N.

Proportional
hazards/odds

In the base-case, all outcomes were estimated using joint statistical
models containing a single covariate representing the treatment arm.

The proportional hazards assumption was demonstrated to hold for OS
and was inconclusive for PFS. However, early testing suggested results
were most sensitive to OS data. Therefore, joint statistical models were
pursued. Extrapolations for all tested distributions are presented in
Section B.3.3.1.

Number of treatment
cycles

In the base-case, the number of treatment cycles is based on the
distribution observed in the ECHELON-2 trial, the weighted average
results in six cycle for BV+CHP — aligning with feedback from clinicians,
NICE Pathways for PTCL and local guidelines. Time on treatment applied
in the model is described in Section B.3.3.3.

AE-associated cost
and QALY losses
accounted for in first
cycle of model

This is a simplifying assumption. However, as the duration of treatment is
up to eight cycles, no significant costs or QALY losses related to AEs are
expected in the long-term. Therefore, this assumption is not considered to
drive results.

A breakdown of adverse event costs is provided in Section B.3.5.3.

Effects of
consolidative
therapies are
captured implicitly
within the clinical
data

The proportion of patients receiving consolidative therapy in ECHELON-2
was considered reflective of UK clinical practice (which was suggested at
around 20% by clinical experts#’). However, it was noted that
consolidation is not considered established practice and varies widely
across centres. Furthermore, clinicians considered that the overall rate of
consolidation is unlikely to change due to the introduction of BV+CHP 59,
Further detail is provided in Section B.3.3.5.

Costs of
consolidative
therapies incurred at
six months post-
initiation

Based on data from ECHELON-2, the median time to receipt of
consolidative SCT was 181 days. This was validated by UK clinical
experts who advised that should a patient receive a consolidative ASCT,
it would occur approximately 6-months from the start of their front-line
treatment. This is reflected in consolidation costs reported in Section
B.3.5.4.

Vial wastage is
included

Due to the rarity of CD30+ PTCL, patient numbers in treatment sites are
not expected to be large enough to allow for vial sharing. Number of vials
are calculated in Table 42.

Resource use is
assumed identical in
both treatment arms

Based on clinical feedback
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during and after
treatment

Frequency of follow-
up

Assumed to be identical to that reported in TA478 (see Sections
B.3.5.2.1 and B.3.5.2.2)

Time to discharge a
patient is 3 years

Based on clinician feedback of 2-5 years (see Section B.3.5.2)

Cost of Grade 3—4
AEs was applied to
all occurring events,
and to Grade 1-2
diarrhoea

Conservative approach by including the clinically validated most
debilitating and impactful adverse events at Grade 3—4. Further detail is
provided in Section B.3.5.3

Number of units per
component of
consolidative
radiotherapy was
assumed identical to
the number of units
reported for palliative
radiotherapy in
TA478

Palliation with radiotherapy in TA478 was considered the most
comparable setting to that presented in consolidative therapy in this
submission. Unit cost and administration is detailed in Section B.3.5.4.2

Life expectancy is 3—
10% lower than that
of the general
population in
patients achieving
long-term remission

Patients achieving long-term remission and who are discharged are
assumed to have slight excess mortality — driven by cardiac toxicity from
front-line treatment and a slight increase in secondary primary
malignancies due to consolidative ASCT.

Unlike in R/R sALCL, the aim of treatment in the front-line setting is to
achieve remission rather than to bridge a patient to SCT. Therefore, only
a small proportion of patients receive consolidative SCT in the front-line
setting. Hence the excess mortality for patients achieving long-term
remission from front-line therapy is much lower than would be observed in
a R/R setting where a much higher proportion of patients have received
SCT. This is further described in Section B.3.3.1

Abbreviations: R/R, relapsed/refractory; SCT, stem cell transplant.

B.3.7 Base-case results

B.3.7.1 Base-case incremental cost-effectiveness analysis results

There is an existing PAS for BV in the NHS in the form of a simple discount of [}
All costs, ICERS and scenarios presented below include the PAS. In the base-case
analysis using the ITT population and the PAS price for BV, BV+CHP is associated
with incremental costs of |l and [l incremental QALYs, resulting in an ICER
of £24,901 per QALY gained vs CHOP (Table 59).

B.3.7.2 Summary of base-case incremental cost-effectiveness analysis

results

A summary of base-case analysis results, using the PAS price for BV, is provided in
Table 59. Results without the PAS are applied in Appendix P.
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Table 59: Summary of base-case results (including PAS)

Total Total Total Incremental | Incremental | Incremental ICER

Technologies | ;osts (£) | LYG | QALYs | costs (£) LYG QALYs | (E/QALY)

N/A N/A N/A N/A

CHOP | 0% ||
BV+CHP 50 B 1.55 | ] £24,901

Please note: life-years are discounted.
Abbreviations: ICER, incremental cost-effectiveness ratio; ITT, intention-to-treat; LYG, life years gained; QALYs, quality-
adjusted life years.

B.3.8 Sensitivity analyses

B.3.8.1 Probabilistic sensitivity analysis
B.3.8.1.1 Methods

Joint parameter uncertainty was explored through probabilistic sensitivity analysis
(PSA), in which all parameters are assigned distributions and varied jointly. 5,000
Monte Carlo simulations were recorded. Where the covariance structure between
parameters was known, correlated random draws were sampled from a multivariate
normal distributions. Results were plotted on a cost-effectiveness plane and a cost-
effectiveness acceptability curve (CEAC) was generated.

Parameters and their distributions and ranges used in sensitivity analysis are
detailed in Table 57.

B.3.8.1.2 Results

The average incremental costs over the simulated results were [l and the
average incremental QALYs were [, giving a probabilistic ICER of £25,741. This
is congruent with deterministic changes in costs of [l and QALYs of ||},
respectively. The proportion of simulations considered cost-effective at a threshold of
£30,000 per QALY was 64%, and at a threshold of £20,000 per QALY was 22%. The
cost-effectiveness plane and CEAC are reproduced in Figure 30 and Figure 31.
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Figure 30: Cost-effectiveness plane, ITT population
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Figure 31: Cost-effectiveness acceptability curve, ITT population
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B.3.8.2 Deterministic sensitivity analysis

B.3.8.2.1 Methods

Individual parameter uncertainty was tested using univariate sensitivity analysis, in
which all model parameters were systematically and independently varied over a
plausible range determined by either the 95% CI, or £15% where no estimates of
prevision were available. The ICER was recorded at the upper and lower values to
produce a tornado diagram.
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B.3.8.2.2 Results

Results for the ten most influential parameters are shown in Table 60. The majority
of these are those that define the survival extrapolations in OS, with the most
influential being the treatment effect of BV+CHP vs CHOP on OS. This is expected
as the results of the analysis are primarily driven by survival gains. A tornado
diagram based on the ICER is presented in Figure 32, and based on the net

monetary benefit (NMB) presented in Figure 33.

Table 60: Univariate sensitivity analysis, ITT population

Parameter ICER at lower ICER at upper
value of value of
parameter parameter
OS (TSE), no re-censoring - treatment effect £102,490 £15,513
OS (TSE), no re-censoring - In(sigma) £8,004 £32,183
OS (TSE), no re-censoring - kappa £9,910 £28,399
PFS - gamma, treatment effect £30,065 £20,501
PFS - gamma, kappa £28,154 £22,000
Age decrement, EQ-5D £27,134 £23,007
OS (TSE), no re-censoring - constant £27,804 £23,880
Constant, EQ-5D £26,792 £23,259
PFS - gamma, constant £23,366 £26,650
PFS - gamma, In(sigma) £23,911 £25,915

Abbreviations: ITT, intention-to-treat; OS, overall survival; PFS, progression-free survival; TSE, two-stage estimator.

Figure 32: Tornado diagram on ICER, ITT population
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Figure 33: Tornado diagram on NMB (£30,000 threshold), ITT population
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Abbreviations: EQ-5D, EuroQol- 5D; ICER, incremental cost-effectiveness ratio; ITT, intention to treat; NMB, net monetary
benefit; OS, overall survival;, PFS, progression-free survival; TSE, two-stage estimator.

B.3.8.3 Scenario analysis
B.3.8.3.1 Methods

Scenario analyses were performed in which key structural assumptions were varied
(Table 61).

Table 61: Scenario analyses

Area of uncertainty

Base-case

Scenario

Adjustment for subsequent BV
(treatment switching)

TSE, no re-censoring

Re-censoring

Unadjusted analysis (including
costs and effects of subsequent

BV)
. . Lifetime (maximum 100 5 years
Time horizon
years) 10 years

Discount rate

3.5% for costs and outcomes

1.5% for costs and outcomes

6% for costs, 1.5% for outcomes

Adverse event disutility

—0.029

0.0

Mortality multiplier for patients
in long term remission

1.19 (5% mortality)

1.42 (10% mortality)

Distributions for OS and PFS

Gamma

Gompertz, log-normal, log-

logistic, Weibull
HRQoL approach Progressed disutility Time to death approach
ASCT: TA567
Cost of stem cell transplant TA478 & TA478
alloSCT: TA577
Drug wastage Applied Not applied
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Area of uncertainty Base-case Scenario

ECHELON-2 distribution capped

Time on treatment As per ECHELON-2 at 6 cycles
All patients receive 6 cycles
All patients receive No patients receive concomitant

Concomitant medication use

concomitant medications medications

Abbreviations: BV, brentuximab vedotin; IRF, Independent Review Facility; OS, Overall survival; PFS, progression-free survival.

B.3.8.3.2 Results

The parameters with the biggest impact on the ICER were reducing the time horizon
(+353% at 5 years) and adjusting discount rates (—23% at 1.5% for costs and
outcomes) (Table 62).

The use of the Gompertz distribution to define OS and PFS, which represented the
best statistical fit to the data using the AIC and BIC (Section B.3.3.1.3), was
associated with a reduction in the ICER to £20,908 (-16%).

Table 62: Scenario analysis, ITT population

Area of % change
. Base-case Scenario ICER from base-
uncertainty
case
. . Lifetime 5 years £112,854 353%
Time horizon
(100 years) 10 years £55,222 122%
1.5% for costs and o
. 3.5% for costs and outcomes £19,118 -23%
Discount rate outcomes 6% for costs, 1.5% for
° P o0 £19,179 -23%
outcomes
Adjustment for Re-censoring £28,222 13%
subsequent BV TSE, no re-
(treatment censoring No TSE £27,264 9%
switching)
Adverse event -0.029 0 £24,884 0%
disutility
Multiplier for
patients in long | 1.19 (5% mortality) | 1.42 (10% mortality) £25,612 3%
term remission
Gompertz £20,908 -16%
Distributions Loglogistic £18,455 -26%
Gamma
for OS and PFS Lognormal £20,146 -19%
Weibull £15,137 -39%
HRQoL Prqgre_gsed Time to death £25.773 4%
approach disutility approach
TA567 £24,949 0%
oty | s :
plant TA577 £24,901 0%
ECHELON-2
s 70
Time on As per ECHELON- dlstrlbuglgncclzgsped at £23,096 7%
treatment 2 All atien‘?ls receive 6
P £24,269 -3%
cycles

Company evidence submission for brentuximab vedotin for untreated CD30+ PTCL
© Takeda (2019). All rights reserved Page 128 of 150



% change
Base-case Scenario ICER from base-
case

Area of
uncertainty

All patients receive No patients receive
concomitant concomitant £24,850 0%
medications medications

Concomitant
medication use

Abbreviations: ASCT, autologous stem cell transplant; alloSCT, allogeneic stem cell transplant; BV, brentuximab vedotin; IRF,
independent review facility; OS, overall survival; PFS, progression-free survival.

B.3.8.4 Summary of sensitivity analyses results

The main source of uncertainty driving the probabilistic and deterministic sensitivity
analysis results are the variables associated with estimating OS adjusted for
treatment switching. It is widely recognised that treatment switching methods add
wider confidence intervals and thus additional uncertainty within the results. The
adjustment within our appraisal surpassed the usual definition of switching by
adjusting for switchers in both treatment arms (i.e. re-treatment with BV in the
BV+CHP arm and subsequent BV for patients with non sALCL R/R disease).
Therefore, adding uncertainty — as reflected in the PSA and OWSA. Removing
switching adjustment methods in the base case increases the ICER to £27,264.

Beyond the standard time horizon and discount rate scenarios (which are as per the
NICE scope in the base case), none of the other assumptions underpinning the
economic model resulted in an ICER above the £30,000 threshold. The scenario with
the biggest impact on the ICER was when re-censoring was included in the TSE.
However, as discussed in Section B.3.3.1.1.1 we consider that the re-censoring
method discards informative long-term data about the changing hazard function
observed when patients are treated with BV+CHP; the probability of an event
reduces over time before eventually plateauing. Therefore, whilst this scenario is
presented for completeness, we do not consider it to accurately reflect the long-term
outcomes associated with a patient treated with BV+CHP.

B.3.9  Subgroup analysis

The ECHELON-2 trial was not designed nor powered to look at outcomes by subtype
of PTCL, with the exception of sALCL. Due to an existing regulatory commitment
arising from the EMA’s previous conditional approval of BV for R/R sALCL, an
analysis of the sALCL subgroup was a key secondary endpoint of the ECHELON-2
trial. In addition, the treatment pathway relevant for patients with sALCL differs from
those with other PTCL subtypes. Therefore, the cost-effectiveness of BV+CHP
compared to CHOP in patients with SALCL is presented in this Section.
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B.3.9.1 Clinical parameters
B.3.9.1.1 Extrapolations
B.3.9.1.1.1 Proportional hazards

For OS in the sALCL population (Appendix L), the plots are relatively straight and
parallel throughout. For PFS in the sALCL population (Appendix L), the plots are
similarly relatively parallel throughout, but not straight. On the basis of these results,
a joint modelling approach was adopted, in which the effect of treatment is
represented by a coefficient estimated on data from both arms of ECHELON-2.

B.3.9.1.1.2 Standard parametric distributions

Extrapolations based on joint statistical models are presented in Figure 34 and
Figure 35.

Figure 34: Standard parametric extrapolation, OS — sALCL population —
including TSE adjustment
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OS - CHOP
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Abbreviations: A+CHP, brentuximab vedotin, cyclophosphamide, doxorubicin, prednisone; ALCL, anaplastic large cell
lymphoma; CHOP, cyclophosphamide, doxorubicin, vincristine, prednisone; ITT, intention-to-treat; OS, overall survival; TSE,
two-stage estimator.
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Figure 35: Standard parametric extrapolation, PFS — sALCL population
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Abbreviations: A+CHP, brentuximab vedotin, cyclophosphamide, doxorubicin, prednisone; ALCL, anaplastic large cell
lymphoma; CHOP, cyclophosphamide, doxorubicin, vincristine, prednisone; ITT, intention-to-treat; PFS, progression-free
survival.
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Model diagnostics are reported in Table 63. As for the ITT, for OS, Gompertz,
gamma, and log-normal distributions were associated with the lowest AlIC and BIC
scores. For PFS, Gompertz, gamma, and log-normal distributions were associated
with the lowest AIC and BIC scores.

Table 63: Model diagnostics (SALCL population)

Parameter | li(model) | df AIC BIC
OS (including TSE adjustment)
Generalised gamma -272.2 4 552.5 567.5
Weibull -277.8 3 561.5 572.8
Gompertz -272.7 3 551.5 562.8
Exponential -288.9 2 581.8 589.3
Lognormal -273.8 3 553.6 564.9
Loglogistic -276.4 3 558.9 570.1
PFS
Generalised gamma -389.3 4 786.6 801.6
Weibull —-406.8 3 819.5 830.8
Gompertz -393.3 3 792.6 803.9
Exponential —424.5 2 853.0 860.5
Lognormal -395.0 3 795.9 807.2
Loglogistic —400.2 3 806.3 817.6

Abbreviations: AIC; Akaike Information Criterion, BIC; Bayesian information criterion; df; degrees of freedom, OS; overall
survival, PFS; progression-free survival, TSE, two-stage estimator.

As per the ITT analysis, the generalised gamma distribution was used in the base
case for both outcomes, with alternative distributions considered in scenario
analysis. Table 64 presents the gamma distribution coefficients and Figure 36
presents the extrapolated survival curves in the model base-case for the sALCL
population, incorporating background mortality.

Table 64: Gamma distribution coefficients (standard errors), sALCL population

Parameter | Coefficient | SE | 95% CI

OS (with TSE)
BV+CHP (vs CHOP) 1.120 0.432 0.273 1.967
Constant 4.100 0.788 2.556 5.645
Ln(sigma) 1.282 0.115 1.056 1.508
Kappa -1.233 0.704 -2.612 0.146

PFS
BV+CHP (vs CHOP) 1.039 0.277 0.496 1.583
Constant 2.332 0.363 1.620 3.043
Ln(sigma) 0.880 0.065 0.752 1.008
Kappa —1.247 0.343 -1.920 -0.574

Abbreviations: BV+CHP, brentuximab vedotin, cyclophosphamide, doxorubicin, prednisone; CHOP, cyclophosphamide,
doxorubicin, vincristine, prednisone; Cl, confidence interval; OS, overall survival; PFS, progression free survival; sALCL,
systemic anaplastic large cell ymphoma; SE standard error.
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Figure 36: Survival curve extrapolations in the sALCL population fitted to the
generalised Gamma distribution, including TSE adjustment (adjusted for
background mortality)
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Abbreviations: A+CHP, brentuximab vedotin, cyclophosphamide, vincristine and prednisone; CHOP, cyclophosphamide,
vincristine, prednisone and doxorubicin; K-M, Kaplan Meier; OS, overall survival; PFS, progression-free survival.

B.3.9.1.2 Time on treatment

The proportion of patients with sALCL receiving each number of treatment cycles in
ECHELON-2 is provided in Table 65.

Table 65: Proportion of patients receiving each treatment cycle, sALCL
population

Cycle BV+CHP CHOP
1 100% 100%
2 98% 97%
3 97% 91%
4 94% 86%
5 93% 81%
6 92% 78%
7 22% 21%
8 21% 21%

Abbreviations: BV+CHP; BV, cyclophosphamide, doxorubicin and prednisone; CHOP; cyclophosphamide, doxorubicin,
prednisone and vincristine; sALCL, systemic anaplastic large cell ymphoma.
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B.3.9.1.3 Consolidation therapy
B.3.9.1.3.1 Consolidative SCT

In the sALCL population of ECHELON-2, 37 patients (23%) in the BV+CHP arm and
20 patients (13%) in the CHOP arm received consolidative SCT (Table 66).

Table 66: Proportion of patients receiving an ASCT in ECHELON-2, sALCL
population

Total number of Patients who
Treatment arm e received a % consolidative SCT
consolidative ASCT
BV+CHP 162 37 23%
CHOP 154 20 13%

Abbreviations: ASCT, autologous stem cell transplant; BV+CHP, brentuximab vedotin, cyclophosphamide, doxorubicin and
prednisone; CHOP, cyclophosphamide, doxorubicin, prednisone and vincristine; sALCL, systemic anaplastic large cell
lymphoma; SCT, stem cell transplant.

B.3.9.1.3.2 Consolidative radiotherapy

In the sALCL population of ECHELON-2, consolidative radiotherapy in the sALCL
population was received by 9% and 3% of patients in the BV+CHP and CHOP arms,
respectively (Table 67).

Table 67: Proportion of patients receiving consolidative radiotherapy in
ECHELON-2 (sALCL population)

Patients who Total cost of
Treatment Total number received % consolidative .
. e . consolidative
arm of patients consolidative radiotherapy .
. radiotherapy
radiotherapy
BV+CHP 162 14 9% £190.64
CHOP 154 4 3% £57.30

Abbreviations: BV+CHP, brentuximab vedotin, cyclophosphamide, doxorubicin and prednisone; CHOP, cyclophosphamide,
doxorubicin, prednisone and vincristine; sALCL, systemic anaplastic large cell ymphoma.

B.3.9.1.4 Subsequent SCT post-progression

The proportions of patients with R/R sALCL receiving subsequent SCT and the
proportions of alloSCT vs ASCT were estimated directly from ECHELON-2 and are
presented in Table 68.

Table 68: Proportion of progressed patients receiving stem cell transplant in
ECHELON-2 (sALCL population)

Treatment arm Second-line SCT Proportion of second-line

(in patients who progress) ASCT vs alloSCT
BV+CHP 23% 64.1% vs 35.9%
CHOP 25%

Abbreviations: BV+CHP, brentuximab vedotin, cyclophosphamide, doxorubicin and prednisone; CHOP, cyclophosphamide,
doxorubicin, prednisone and vincristine; sSALCL, systemic anaplastic large cell ymphoma; SCT, stem cell transplant.
1 Assumed to be the same between arms and as per the ITT population

Company evidence submission for brentuximab vedotin for untreated CD30+ PTCL
© Takeda (2019). All rights reserved Page 135 of 150



B.3.9.2

Cost and healthcare resource use

Salvage therapy use of the sALCL population is summarized in Table 69.

Table 69: Distribution of salvage therapies (non-BV containing) for UK analysis
based on ECHELON-2, sALCL population

Frequency Percent
Bendamustine 4 6.25%
CHOP 1 1.56%
DHAP 8 12.5%
ESHAP 7 10.94%
GDP 15 23.44%
Gemcitabine 1 1.56%
ICE 13 20.31%
Radiation 15 23.44%
SMILE 0 0%
Total 64 100%

Abbreviations: CHOP, cyclophosphamide, doxorubicin, prednisone, vincristine; DHAP, dexamethasone, cisplatin, cytarabine;
ESHAP, cisplatin, methylprednisolone, etoposide, cytarabine; GDP, gemcitabine, dexamethasone, cisplatin; ICE, etoposide,
carboplatin, ifosfamide + mesna, mesna; sALCL, systemic anaplastic large cell ymphoma; SMILE, etoposide, ifosfamide +

mesna, mesna, methotrexate, dexamethasone

B.3.9.3

Subgroup analysis results

B.3.9.3.1 Incremental cost-effectiveness analysis results

In the subgroup analysis for the sALCL population, BV+CHP is associated with

incremental costs of [l and ] incremental QALYs, resulting in an ICER of
£18,840 per QALY gained vs CHOP (Table 70).

B.3.9.3.2 Summary of base-case incremental cost-effectiveness analysis

results for the sALCL population

A summary of base-case analysis results for sALCL, using the PAS price for BV
(with TSE adjustment), is provided in Table 70.

Table 70: Subgroup analysis results, sALCL population

Total ICER
e costs Total Total Incremental | Incremental | Incremental incremental

() LYG | QALYs costs (£) LYG QALYs (£/QALY)
CHOP B > B N/A N/A N/A N/A
BV+CHP B :2 B I 1.86 || £18,840

NB, results are not adjusted for re-treatment.
Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years; sALCL,

systemic anaplastic large cell ymphoma; TSE, two-stage estimator.
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B.3.9.3.3 PSA results for the sALCL population

In the sALCL population, average incremental costs over the simulated results were
I -1d the average incremental QALYs were [} giving a probabilistic ICER of
£18,915. This is congruent with deterministic changes in costs of [JJJJJlf and QALYs
of ;. The proportion of simulations considered cost-effective at a threshold of
£30,000 per QALY was 90%, and 57% at a threshold of £20,000 per QALY. The
cost-effectiveness plane and CEAC are reproduced in Figure 37 and Figure 38.

Figure 37: Cost-effectiveness plane, sALCL population
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Abbreviations: QALY, quality-adjusted life-years; sALCL, systemic anaplastic large cell lymphoma.

Figure 38: Cost-effectiveness acceptability curve, sALCL population
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Abbreviations: sALCL, systemic anaplastic large cell lymphoma.
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B.3.9.3.4 Deterministic sensitivity analysis results for the sALCL population
Results for the ten most influential parameters are shown in Table 71. As in the ITT
analysis, the majority of these are those that define the survival extrapolations in OS.
A tornado diagram based on the ICER is presented in

Figure 39, and based on the NMB is presented in Figure 40.

Table 71: Univariate sensitivity analysis, sALCL population

ICER at lower ICER at upper
Parameter value of value of
parameter parameter
OS (TSE) - gamma, treatment effect £40,315 £13,291
OS (TSE) - gamma, In(sigma) £8,882 £22,132
OS (TSE) - gamma, constant £24,329 £11,206
OS (TSE) - gamma, kappa £11,132 £22,283
PFS - gamma, kappa £23,652 £14,129
PFS - gamma, treatment effect £23,050 £15,276
PFS - gamma, constant £16,473 £21,552
Age decrement, EQ-5D £20,842 £17,189
Constant, EQ-5D £20,644 £17,325
PFS - gamma, In(sigma) £17,366 £20,322

Abbreviations: EQ-5D, EuroQoL-5D; OS, overall survival; PFS, progression-free survival; PSM, partitioned survival model;
sALCL, systemic anaplastic large-cell lymphoma.

Figure 39: Tornado diagram on ICER, sALCL population
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Abbreviations: EQ-5D, EuroQol — 5 dimensions; ICER, incremental cost-effectiveness ratio; OS, overall survival; PFS, progression-free
survival; sSALCL, systemic anaplastic large-cell lymphoma; TSE, two-stage estimator.
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Figure 40: Tornado diagram on NMB (£30,000 threshold), sALCL population
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Abbreviations: EQ-5D, EuroQol — 5 dimensions; NMB, net monetary benefit; OS, overall survival; PFS, progression-free
survival; sALCL, systemic anaplastic large-cell ymphoma; TSE, two-stage estimator.

B.3.9.3.5 Scenario analysis results for the sALCL population

Scenario analyses were performed in which key structural assumptions were varied
(Table 72). Beyond the scenarios exploring the time horizon and the discount rate
(which were as per the NICE scope in the base case), none of the scenarios resulted
in ICERs above £30,000.

Table 72: Scenario analysis, sALCL population

Area Of. Base-case Scenario ICER % change from
uncertainty base-case
. . Lifetime 5 years £80,189 326%
Time horizon (100 years) 10 years £40,142 113%
1.5% for costs and £14,488 -23%
Discount rate 3.5% for costs and outcomes
outcomes 6% for costs, 1.5% for £14,724 -22%
outcomes
Treatment TSE, re-censoring £17,632 -6%
switching TSE, nore- £22,954 22%
) censoring No TSE ’ °
scenario
Ad . £18,830 0%
verse even
disutility —0.029 0
Multiplier for £20,200 3%

patients in long 1.19 (5% mortality) 1.42 (10% mortality)
term remission

f Gompertz £18,390 -6%
Distributions for

isti £13,051 33%

0S and PFS Gamma Loglogistic :

Lognormal £13,678 -30%
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0,
Area Of. Base-case Scenario ICER % change from
uncertainty base-case
Weibull £10,957 -44%
HRQoL Progressed disutility Time to death £19,414 3%
approach approach
TA567 £18,900 0%
Cost of stem TAATS & TA4T8 °
cell transplant TA577 (alloSCT only) £18,840 0%
ECHELON-2 £17,197 -9%
Time on distribution capped at
treatment As per ECHELON-2 6 cycles
All patients receive 6 £17,708 -6%
cycles
. All patients receive No patients receive £18,734 -1%
Concomitant . .
s concomitant concomitant
medication use . o
medications medications

Abbreviations: BV, brentuximab vedotin; IRF, independent review facility; OS, overall survival; PFS, progression-free survival.

B.3.10 Validation

B.3.10.1 Internal validation

Quality control of the electronic model was performed initially by the model
developers, and subsequently as part of the NICE PRIMA Express process.'"” This
process offers verification of the computerised model and model fit, assessment of
model transparency and usability, and identification of errors found in the technical
documentation.

During model development, the results of the PartSA approach were compared to
those of a multistate model, also estimated using the ECHELON-2 data. Results
were highly congruent between approaches, suggesting that alternative model
structures would not have led to differences in the results or to the usefulness of the
model for decision-making. Predicted outcomes (unadjusted for treatment switching)
were also compared with those from ECHELON-2 to ensure internal validity
(Appendix J).

B.3.10.2 External validation

Historically, the clinical data available in the untreated CD30+ PTCL population are
low-quality, largely based on single arm Phase Il trials or retrospective analyses and
show a wide variation in outcomes. We note that the CHOP group in the ECHELON-
2 trial did better than the historical cohorts might suggest, with a median PFS of 20.8
months and median OS not reached.?® Possible explanations for these outcomes
may be potentially attributed to patients being in a clinical trial and the larger
proportion of patients with sALCL, albeit the inclusion criteria did not permit patients
with ALK+ sALCL with a favourable prognostic IPI score of 0-1.23 However, due to
the poor quality of historical data, validation of predicted outcomes from the
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economic model with the literature is difficult. ECHELON-2 is a Phase lll,
randomised controlled trial providing outcomes associated with CHOP and BV+CHP
with a median follow-up of 36.2 months.?® These data represent the best data
available in this setting — as echoed by the clinical feedback we have received. For
this reason, we have validated the outcomes within the model through extensive
clinician feedback and a comparison with a US study of cost-effectiveness.

Clinical feedback was sought at two advisory boards: (1) February 2019 and (2)
June 2019. The February advisory board discussed the unmet need, the disease
and current treatment pathway and the resource use associated with current
treatment. The June advisory board focused on the validity of extrapolations, excess
mortality in long-term survivors, adverse events and HRQoL. The feedback from
these meetings are embedded in the relevant section of this document. Importantly,
the clinicians unanimously agreed that the gamma parametric curves best reflected
the PFS and OS outcomes seen in clinical practice.

These data have been supplemented by further clinical consultations. 4&5°Clinicians
were asked to provide further information on the prognostic factors to be used in the
treatment switching analysis (Appendix N), further detail on the excess mortality for
long-term survivors and further detail on the resource use associated with adverse
events.

The systematic review reported in Section B.3.1 identified one other study
considering the cost-effectiveness of front-line BV+CHP in patients with CD30+
PTCL - Feldman et al (2019). This study was based on an American perspective
and also used the ECHELON-2 trial data to inform the model inputs. The model
predicted BV+CHP extended undiscounted PFS by 2.92 years and OS by 3.38 years
over CHOP. The model presented in this dossier predicts an extension of 2.16 years
and 2.56 years, respectively. The US study further reports that BV+CHP was
associated with 1.79 QALYs gained whereas the incremental QALY's reported in our
base case are [JJ|. Therefore, our model provides conservative estimates of the
treatment effect of BV+CHP relative to the Feldman et al (2019) study. As only an
abstract is available, it is difficult to explain what is driving this difference.

Where possible, inputs were validated using the R/R sALCL NICE submission
(TA478). Inputs related to HRQoL and resource use were directly informed by TA478
and TA577.

B.3.11 Interpretation and conclusions of economic evidence

B.3.11.1 Main findings

This cost-effectiveness analysis has found that in the ITT population (with TSE
adjustment), including the PAS, BV+CHP is associated with incremental costs of
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. - incremental LY gain of 1.55 years, and an incremental gain of i}
QALYs, compared with CHOP. The resulting ICER is £24,901 per QALY gained. At
year 5, 70% and 62% of patients were alive in the BV+CHP and CHOP arms of the
model, respectively.

The large increase in OS is predominantly a direct consequence of the greater
effects of BV+CHP (vs CHOP). Although, there was also a modest difference in the
proportion of patients receiving BV+CHP who received consolidative SCT (during
ECHELON-2, 50 patients (22%) in the BV+CHP arm versus 39 patients (17%) in the
CHOP arm), a pre-specified analysis censoring for consolidation found no impact on
the benefit observed in PFS (consistent HR with that of the primary end-point)).
These effects are reflected in the statistically significant OS benefit observed in
ECHELON-2 (unadjusted HR 0.66 [95% CI: 0.46; 0.95]), achieved despite the
relatively high use of BV-containing regimens post-progression in the CHOP arm
(during ECHELON-2, 23 patients (10%) in the BV+CHP arm and 49 patients (22%)
in the CHOP arm received BV-containing subsequent therapy).

Results were most sensitive to the treatment effect on OS. In the ITT population, the
probabilistic ICER was £25,741, which is congruent with the deterministic ICER of
£24,901. The proportion of simulations considered cost-effective at ICER thresholds
of £20,000 and £30,000 was 64% and 22%, respectively.

In the sALCL population, BV+CHP is associated with incremental costs of |||l
an incremental LY gain of 1.86 years, and an incremental gain of - QALYSs,
compared with CHOP. The resulting ICER is £18,840 per QALY gained, and the
proportion of simulations considered cost-effective at ICER thresholds of £20,000
and £30,000 was 57% and 90%, respectively.

B.3.11.2 Strengths and limitations

The main strengths of the analysis are derived from the robustness and quality of the
clinical evidence from the ECHELON-2 trial. ECHELON-2 is a double-blind, RCT that
provides data for 452 patients with median follow-up of 36.2 months and compares
BV+CHP with the current standard of care in UK clinical practice, CHOP. As such,
analysis and extrapolation are based on a large and relatively mature dataset. The
collection of EQ-5D data beyond progression in ECHELON-2 also permits more
accurate estimation of the impact of the disease on HRQoL.

Outcomes data required extrapolation beyond the follow-up period of ECHELON-2, a
common source of uncertainty in many NICE appraisals of oncology technologies.
These extrapolations were performed as per DSU guidance and were validated by
UK experts (12 clinical experts and four UK health economists*’-%°) with detailed
knowledge of the disease. Scenario analysis suggested this was the most
conservative distribution amongst plausible alternatives.
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For regulatory reasons, ECHELON-2 recruited a higher proportion of patients with
sALCL than is generally observed in clinical practice. While this might be regarded
as potentially limiting the generalisability of the results, it is notable that the PFS and
OS benefits seen with BV+CHP were generally consistent across all histological
subtypes, with overlapping Cls. In addition, BV+CHP was shown to be cost-effective
vs CHOP for the whole ITT population from ECHELON-2 (i.e. all patients with
previously untreated CD-30+ PTCL).

Some patients in ECHELON-2 were re-treated with BV following progression from
BV+CHP, whilst others received post-progression BV without having a diagnosis of
sALCL. In the UK, BV is not reimbursed in these scenarios, and clinical experts have
confirmed that the use of BV in these situations would not reflect clinical practice. To
overcome this limitation, the base case included a statistical adjustment to remove
the effect (and cost) of subsequent BV use that is not reimbursed in the UK.

The PartSA model structure was selected for consistency with previous NICE
appraisals of other BV indications and for ease of interpretation. PartSAs are often
used because the endpoints and survival curves reported (e.g. PFS and OS) can be
directly used to model state membership. The main limitation of this approach is the
lack of dependence between endpoints, potentially reducing the validity of
extrapolations and sensitivity analyses. However, early analyses based on a multi-
state model structure suggested that results were congruent between these two
different modelling approaches. Therefore, model structure was not regarded as a
significant determinant of cost-effectiveness.

B.3.11.3 Conclusion

In line with the improved OS and PFS seen with BV+CHP vs CHOP in the
ECHELON-2 RCT, this cost-effectiveness analysis demonstrates that BV+CHP is
associated with an estimated incremental QALY gain of [Jlj vs CHOP. The
incremental costs of |l mean that the ICER for BV+CHP is £24,901/QALY vs
CHORP. This is less than the conventional ICER threshold used by NICE and, given
the robustness of the clinical data on which this is based, we consider that BV+CHP
is a cost-effective front-line treatment option for adults with previously untreated CD-
30+ PTCL. As such, we believe it should receive a positive NICE recommendation
for this indication.
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Section A: Clarification on effectiveness data

Information retrieval

A1. Priority question: The Cochrane Library strategy presented in Appendix D,
line 24 appears to be combining line 23 (all interventions) with line 15 (MeSH

descriptor [Prednisolone]).

Please clarify whether this is a reporting error. If this is not a reporting error,
please re-run this search with the correct line combinations (line 23 and
line 16) and re-screen the results in order to ensure nothing has been missed.

Response: Table in Appendix D Section 1.6.3 “Cochrane search: Wiley
Interscience. 29th August 2019” contains a reporting error. We apologise for any
confusion it may have caused. Line 23 should be combined with line 16 instead of
line 15 as per the original submission. As this was only a typo, it has neither an
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impact on the total number of studies included from the Cochrane Library, nor the

rest of the report. We apologise for this typo and have provided a corrected table of

the Cochrane search strategy below.

Appendix D Section 6.1.3: Cochrane search: Wiley Interscience. 29th August 2019

S. No | Search terms Results
1 MeSH descriptor: [Lymphoma, T-Cell, Peripheral] explode all trees 32
2 MeSH descriptor: [Lymphoma, T-Cell] explode all trees 170
3 MeSH descriptor: [Precursor Cell Lymphoblastic Leukemia-Lymphomal] explode all 1,030
trees
4 MeSH descriptor: [Lymphoma, Large-Cell, Anaplastic] explode all trees 23
(("t cell*" OR "t-cell*") NEAR/4 (lymph* OR leuk*)):ab,ti,kw 1,175
6 ((angioimmunoblas* OR lymphoblas* OR enteropath* OR hepatosplen* OR 5,520
peripher* OR anaplas® OR alk*) NEAR/4 ("t-cell*" OR "t cell*" OR lymph*)):ab,ti,kw
7 aild:ab,ti,kw OR "ail tcl":ab,ti,kw OR "ail-tcl":ab,ti,kw OR aitl:ab,ti,kw OR 144
"angioimmunoblastic lymphadenopathy with dysproteinemia":ab,ti,kw OR
"immunoblastic lymphadenopathy":ab,ti,kw OR "lymphogranulomatosis x":ab,ti,kw
OR alcl:ab,ti,kw OR salcl:ab,ti,kw OR "s alcl":ab,ti,kw OR "s-alcl":ab,ti,kw OR
Ihalcl:ab,ti,kw OR "lh alcl":ab,ti,kw OR "Ih-alcl":ab,ti,kw OR hlalcl:ab,ti,kw OR "hl
alcl":ab,ti,kw OR "hl-alcl":ab,ti,kw OR alkalcl:ab,ti,kw OR "alk alcl":ab,ti,kw OR "alk-
alcl":ab,ti,kw
8 atll:ab,ti,kw OR “t-all’:ab,ti,kw OR “t-cell all’:ab,ti,kw OR “t cell all”:ab,ti,kw OR 408
htlv*:ab,ti,kw OR “t-lymph* leuk*”:ab,ti,kw OR “t lymph* leuk*”:ab,ti,kw
9 eatl:ab,ti,kw OR ettl:ab,ti,kw OR "intestinal t-cell*":ab,ti,kw OR "intestinal t 158
cell*":ab,ti,kw OR hstcl:ab,ti,kw OR ptcl*:ab,ti,kw
10 MeSH descriptor: [Cyclophosphamide] explode all trees 5,079
11 MeSH descriptor: [Vincristine] explode all trees 2,210
12 MeSH descriptor: [Prednisone] explode all trees 3,679
13 MeSH descriptor: [Doxorubicin] explode all trees 4,427
14 MeSH descriptor: [Etoposide] explode all trees 1,629
15 MeSH descriptor: [Prednisolone] explode all trees 4,523
16 #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 6,452
17 #10 AND #11 AND (#12 OR #15) AND #13 743
18 #10 AND #11 AND (#12 OR #15) AND #13 AND #14 214
19 (alkyroxan OR “b 518" OR “b 518 asta” OR b518 OR “b518 asta” OR carloxan OR 428
ciclofosfamida OR ciclolen OR cicloxal OR clafen OR “cyclo-cell” OR cycloblastin
OR cycloblastine OR “cyclofos amide” OR cyclofosfamid OR cyclofosfamide OR
cyclophar OR cyclophosphamide* OR cyclophosphan OR cyclophosphane OR
cyclostin OR “cyclostin n” OR cycloxan OR cyphos OR cytophosphan OR
cytophosphane OR cytoxan OR “endocyclo phosphate” OR endoxan OR “endoxan
asta” OR “endoxan-asta” OR endoxana OR “endoxon-asta” OR enduxan OR
genoxal OR ledoxan OR ledoxina OR “lyophilized cytoxan” OR mitoxan OR neosan
OR neosar OR noristan OR “nsc 26271” OR “nsc 2671” OR procytox OR
procytoxide OR semdoxan OR sendoxan OR syklofosfamid) AND (“1 37231” OR
137231 OR *“vin cristine” OR vincristine* OR oncovin* OR vincasar* OR leurocristin®
OR alcrist OR biocrist OR biocrystin OR cellcristin OR citomid OR crivosin OR
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cytomid OR farmistin OR fauldvincri OR krebin OR kyocristine OR nevexitin OR
onkocristin OR pericristine OR pharmacristine OR tecnocris OR vincasar OR vinces
OR vincosid OR vincran OR vincrex OR vincrifil OR vincrin OR vincrisin OR vincrisol
OR vincristin OR vincristina OR vincristinesulfaat OR vincristinsulfat OR vincristinum
OR vincrisul OR vinracin OR vinracine OR vinstin OR vintec) AND (ancortone OR
“apo-prednisone” OR biocortone OR colisone OR cortan OR cortidelt OR cortiprex
OR cutason OR dacorten OR “de cortisyl” OR decortancyl OR decortin OR decortine
OR decortisyl OR dehydrocortisone OR dekortin OR delitisone OR “dellacort a” OR
“delta cortelan” OR “delta cortisone” OR “delta dome” OR “delta e” OR “delta
prenovis” OR “delta-dome” OR deltacorten OR deltacortene OR deltacortisone OR
deltacortone OR deltasone OR deltison OR deltisona OR deltra OR “di adreson” OR
“di-adreson” OR diadreson OR drazone OR encorton OR encortone OR enkorton
OR fernisone OR hostacortin OR insone OR “liquid pred” OR lodotra OR “me-korti”
OR meprison OR “metacortandracin” OR meticorten OR meticortine OR nisona OR
“nsc 10023” OR nsc10023 OR orasone OR orisane OR panafcort OR paracort OR
pehacort OR precort OR precortal OR “prednicen-m” OR prednicorm OR prednicot
OR prednidib OR prednison OR “prednisone alcohol” OR “prednisone intensol” OR
prednisone* OR prednitone OR pronison OR pronisone OR pronizone OR pulmison
OR rayos OR rectodelt OR servisone OR steerometz OR sterapred OR ultracorten
OR urtilone OR winpred OR adelcort OR antisolon OR antisolone OR aprednislon
OR aprednislone OR benisolon OR benisolone OR berisolon OR berisolone OR
caberdelta OR capsoid OR “co hydeltra” OR codelcortone OR compresolon OR
cortadeltona OR cortadeltone OR cortalone OR cortelinter OR cortisolone OR
cotolone OR dacortin OR dacrotin OR decaprednil OR “decortin h” OR decortril OR
“dehydro cortex” OR “dehydro hydrocortison” OR “dehydro hydrocortisone” OR
dehydrocortex OR dehydrocortisol OR dehydrocortisole OR dehydrohydrocortison
OR dehydrohydrocortisone OR delcortol OR “delta 1 hydrocortisone” OR “delta
cortef” OR “delta cortril” OR “delta ef cortelan” OR “delta f OR “delta hycortol” OR
“delta hydrocortison” OR “delta hydrocortisone” OR “delta ophticor” OR “delta stab”
OR “delta-cortef” OR “delta1 dehydrocortisol” OR deltacortef OR deltacortenolo OR
deltacortil OR deltacortoil OR deltacortril OR deltaderm OR deltaglycortril OR
deltahycortol OR deltahydrocortison OR deltahydrocortisone OR deltaophticor OR
deltasolone OR deltastab OR deltidrosol OR deltisilone OR deltisolon OR
deltisolone OR deltolasson OR deltolassone OR deltosona OR deltosone OR “depo-
predate” OR dermosolon OR dhasolone OR “di adreson f* OR “di adresone f* OR
“di-adreson-f” OR “diadreson f* OR “diadresone f* OR dicortol OR domucortone OR
encortelon OR encortelone OR encortolon OR equisolon OR “fernisolone-p” OR
glistelone OR hefasolon OR “hostacortin h” OR “hostacortin h vet” OR hydeltra OR
hydeltrone OR hydrelta OR hydrocortancyl OR hydrocortidelt OR hydrodeltalone OR
hydrodeltisone OR hydroretrocortin OR hydroretrocortine OR inflanefran OR
insolone OR “keteocort h” OR “key-pred” OR “key-pred sp” OR lenisolone OR
leocortol OR liquipred OR mediasolone OR meprisolon OR meprisolone OR
metacortalon OR metacortalone OR metacortandralon OR metacortandralone OR
metacortelone OR “meti derm” OR “meti-derm” OR meticortelone OR metiderm OR
morlone OR mydrapred OR “neo delta” OR nisolon OR nisolone OR opredsone OR
panafcortelone OR panafcortolone OR panafort OR paracortol OR phlogex OR “pre
cortisyl” OR preconin OR precortalon OR precortancyl OR precortisyl OR “predacort
50" OR “predaject-50" OR “predalone 50” OR predartrina OR predartrine OR
“predate-50" OR predeltilone OR predisole OR predisyr OR “predne dome” OR
prednecort OR prednedome OR prednelan OR “predni coelin” OR “predni h
tablinen” OR predni-helvacort OR prednicoelin OR prednicort OR prednicortelone
OR “prednifor drops” OR predniment OR predniretard OR prednis OR prednisil OR
prednisolon OR prednisolona OR prednisolone OR prednivet OR prednorsolon OR
prednorsolone OR predonine OR predorgasolona OR predorgasolone OR prelon
OR prelone OR prenilone OR prenin OR prenolone OR preventan OR prezolon OR
rubycort OR scherisolon OR scherisolona OR serilone OR solondo OR solone OR
solupren OR soluprene OR spiricort OR spolotane OR sterane OR sterolone OR
supercortisol OR supercortizol OR taracortelone OR walesolone OR wysolone) AND
(“a.d.mycin” OR adriablastin* OR adriablastina OR adriablastina* OR adriablastine
OR adriacin OR adriamicina OR adriamicine OR adriamycin* OR adriblastin®* OR
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adrim OR adrimedac OR adrubicin OR amminac OR caelix OR caelyx OR
carcinocin OR dexorubicin OR “dox sI” OR doxil OR doxolem OR “doxor lyo” OR
doxorubicin* OR doxorubin OR evacet OR farmiblastina OR “fi 106” OR fi106 OR
ifadox OR lipodox OR “liposomal doxorubicin” OR “mcc 465" OR mcc465 OR
myocet OR “nsc 123127” OR nsc123127 OR “pegylated liposomal doxorubicin” OR
rastocin OR resmycin OR “rp 25253” OR rp25253 OR rubex OR rubidox OR
sarcodoxome OR “tlc d 99”) AND (celltop OR citodox OR eposin OR epsidox OR
etomedac OR etomedec OR etophos OR etopol OR etopos OR etoposide* OR
etoposide OR etoposido OR etopoxan OR etosid OR lastet OR “lastet-s” OR nexvep
OR “nk 171” OR nk171 OR “nsc 141540” OR nsc141540 OR posid OR toposar OR
topresid OR vepesid OR vepeside OR vespid OR “vp 16” OR “vp 16 213" OR “vp
16213” OR “vp-tec” OR vp16 OR “vp16 213" OR vp16213)

20

(alkyroxan OR “b 518” OR “b 518 asta” OR b518 OR “b518 asta” OR carloxan OR
ciclofosfamida OR ciclolen OR cicloxal OR clafen OR “cyclo-cell” OR cycloblastin
OR cycloblastine OR “cyclofos amide” OR cyclofosfamid OR cyclofosfamide OR
cyclophar OR cyclophosphamide* OR cyclophosphan OR cyclophosphane OR
cyclostin OR “cyclostin n” OR cycloxan OR cyphos OR cytophosphan OR
cytophosphane OR cytoxan OR “endocyclo phosphate” OR endoxan OR “endoxan
asta” OR “endoxan-asta” OR endoxana OR “endoxon-asta” OR enduxan OR
genoxal OR ledoxan OR ledoxina OR “lyophilized cytoxan” OR mitoxan OR neosan
OR neosar OR noristan OR “nsc 26271” OR “nsc 2671” OR procytox OR
procytoxide OR semdoxan OR sendoxan OR syklofosfamid) AND (“l 37231” OR
137231 OR “vin cristine” OR vincristine* OR oncovin* OR vincasar* OR leurocristin®
OR alcrist OR biocrist OR biocrystin OR cellcristin OR citomid OR crivosin OR
cytomid OR farmistin OR fauldvincri OR krebin OR kyocristine OR nevexitin OR
onkocristin OR pericristine OR pharmacristine OR tecnocris OR vincasar OR vinces
OR vincosid OR vincran OR vincrex OR vincrifil OR vincrin OR vincrisin OR vincrisol
OR vincristin OR vincristina OR vincristinesulfaat OR vincristinsulfat OR vincristinum
OR vincrisul OR vinracin OR vinracine OR vinstin OR vintec) AND (ancortone OR
“apo-prednisone” OR biocortone OR colisone OR cortan OR cortidelt OR cortiprex
OR cutason OR dacorten OR “de cortisyl” OR decortancyl OR decortin OR decortine
OR decortisyl OR dehydrocortisone OR dekortin OR delitisone OR “dellacort a” OR
“delta cortelan” OR “delta cortisone” OR “delta dome” OR “delta e” OR “delta
prenovis” OR “delta-dome” OR deltacorten OR deltacortene OR deltacortisone OR
deltacortone OR deltasone OR deltison OR deltisona OR deltra OR “di adreson” OR
“di-adreson” OR diadreson OR drazone OR encorton OR encortone OR enkorton
OR fernisone OR hostacortin OR insone OR “liquid pred” OR lodotra OR “me-korti”
OR meprison OR “metacortandracin” OR meticorten OR meticortine OR nisona OR
“nsc 10023” OR nsc10023 OR orasone OR orisane OR panafcort OR paracort OR
pehacort OR precort OR precortal OR “prednicen-m” OR prednicorm OR prednicot
OR prednidib OR prednison OR “prednisone alcohol” OR “prednisone intensol” OR
prednisone* OR prednitone OR pronison OR pronisone OR pronizone OR pulmison
OR rayos OR rectodelt OR servisone OR steerometz OR sterapred OR ultracorten
OR urtilone OR winpred OR adelcort OR antisolon OR antisolone OR aprednislon
OR aprednislone OR benisolon OR benisolone OR berisolon OR berisolone OR
caberdelta OR capsoid OR “co hydeltra” OR codelcortone OR compresolon OR
cortadeltona OR cortadeltone OR cortalone OR cortelinter OR cortisolone OR
cotolone OR dacortin OR dacrotin OR decaprednil OR “decortin h” OR decortril OR
“dehydro cortex” OR “dehydro hydrocortison” OR “dehydro hydrocortisone” OR
dehydrocortex OR dehydrocortisol OR dehydrocortisole OR dehydrohydrocortison
OR dehydrohydrocortisone OR delcortol OR “delta 1 hydrocortisone” OR “delta
cortef” OR “delta cortril” OR “delta ef cortelan” OR “delta f” OR “delta hycortol” OR
“delta hydrocortison” OR “delta hydrocortisone” OR “delta ophticor” OR “delta stab”
OR “delta-cortef” OR “delta1 dehydrocortisol” OR deltacortef OR deltacortenolo OR
deltacortil OR deltacortoil OR deltacortril OR deltaderm OR deltaglycortril OR
deltahycortol OR deltahydrocortison OR deltahydrocortisone OR deltaophticor OR
deltasolone OR deltastab OR deltidrosol OR deltisilone OR deltisolon OR
deltisolone OR deltolasson OR deltolassone OR deltosona OR deltosone OR “depo-
predate” OR dermosolon OR dhasolone OR “di adreson f* OR “di adresone f* OR
“di-adreson-f” OR “diadreson f* OR “diadresone f* OR dicortol OR domucortone OR

1,454
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encortelon OR encortelone OR encortolon OR equisolon OR “fernisolone-p” OR
glistelone OR hefasolon OR “hostacortin h” OR “hostacortin h vet” OR hydeltra OR
hydeltrone OR hydrelta OR hydrocortancyl OR hydrocortidelt OR hydrodeltalone OR
hydrodeltisone OR hydroretrocortin OR hydroretrocortine OR inflanefran OR
insolone OR “keteocort h” OR “key-pred” OR “key-pred sp” OR lenisolone OR
leocortol OR liquipred OR mediasolone OR meprisolon OR meprisolone OR
metacortalon OR metacortalone OR metacortandralon OR metacortandralone OR
metacortelone OR “meti derm” OR “meti-derm” OR meticortelone OR metiderm OR
morlone OR mydrapred OR “neo delta” OR nisolon OR nisolone OR opredsone OR
panafcortelone OR panafcortolone OR panafort OR paracortol OR phlogex OR “pre
cortisyl” OR preconin OR precortalon OR precortancyl OR precortisyl OR “predacort
50" OR “predaject-50" OR “predalone 50” OR predartrina OR predartrine OR
“predate-50” OR predeltilone OR predisole OR predisyr OR “predne dome” OR
prednecort OR prednedome OR prednelan OR “predni coelin” OR “predni h
tablinen” OR predni-helvacort OR prednicoelin OR prednicort OR prednicortelone
OR “prednifor drops” OR predniment OR predniretard OR prednis OR prednisil OR
prednisolon OR prednisolona OR prednisolone OR prednivet OR prednorsolon OR
prednorsolone OR predonine OR predorgasolona OR predorgasolone OR prelon
OR prelone OR prenilone OR prenin OR prenolone OR preventan OR prezolon OR
rubycort OR scherisolon OR scherisolona OR serilone OR solondo OR solone OR
solupren OR soluprene OR spiricort OR spolotane OR sterane OR sterolone OR
supercortisol OR supercortizol OR taracortelone OR walesolone OR wysolone) AND
(“a.d.mycin” OR adriablastin* OR adriablastina OR adriablastina* OR adriablastine
OR adriacin OR adriamicina OR adriamicine OR adriamycin* OR adriblastin®* OR
adrim OR adrimedac OR adrubicin OR amminac OR caelix OR caelyx OR
carcinocin OR dexorubicin OR “dox sI” OR doxil OR doxolem OR “doxor lyo” OR
doxorubicin* OR doxorubin OR evacet OR farmiblastina OR “fi 106” OR fi106 OR
ifadox OR lipodox OR “liposomal doxorubicin” OR “mcc 465" OR mcc465 OR
myocet OR “nsc 123127” OR nsc123127 OR “pegylated liposomal doxorubicin” OR
rastocin OR resmycin OR “rp 25253” OR rp25253 OR rubex OR rubidox OR
sarcodoxome OR “tlc d 99”)

21 brentuximab* OR adcetris OR 'sgn 35' OR 'sgn-35' OR sgn35 251
22 chop*:ab,ti,kw OR choep*:ab,ti,kw OR “chop e*”:ab,ti,kw OR “chop-e*”:ab,ti,kw OR 2,797
“e chop™”:ab,ti,kw OR “e-chop*”:ab,ti,kw OR echop*:ab,ti,kw OR epoch*:ab,ti,kw OR

“e-poch”:ab,ti,kw OR “e poch”:ab,ti,kw
23 #17 OR #18 OR #19 OR #20 OR #21 OR #22 3,790
24 #23 AND #16 346
25 #24 in Trials 342
26 #24 in Cochrane Reviews 4

A2. Please clarify how adverse reactions were identified. If the searches reported in

Appendix D were used, please confirm if results were screened for adverse events. If

additional searches were used, please provide full details.

Response: In the systematic literature review carried out by Takeda, and described

in Appendix D of the submission, adverse events (AEs) were included as relevant

outcomes in the PICOS criteria for literature screening. The inclusion and exclusion

criteria outlined in Table 1 of Appendix D lists Incidence of adverse events as an

inclusion criterion for Outcomes; all studies were screened for AEs.
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Studies reporting any of the following AEs were included the report provided the
remaining criteria were met: any adverse event, grade 3-4 adverse events, any
serious adverse event, any serious adverse event and/or any specific adverse
events (Anaemia, Alanine Aminotransferase (ALT) increase, Aspartate
Aminotransferase (AST) increase, Arthralgia, Any CV events, Creatinine elevation,
Diarrhoea, Dyspnoea, Febrile neutropenia, Fever/Pyrexia, Gastrointestinal disorders,
Haemorrhage Hyperkalemia, Infusion reaction, Leucocytopenia, Mucositis, Nausea,
Neutropenia, Peripheral sensory neuropathy/Neuropathy, Pyrexia/Fever, Septic

shock, Thrombocytopenia, Vomiting).

Searches in Appendix D were not used to inform adverse reactions in the economic
evaluation. Grade 3 and 4 treatment-emergent AEs occurring in 25% of patients in
ECHELON-2, and Grade 1-2 diarrhoea, were included in the economic model (Table
36 of the CS) — these were obtained directly from the patient level data. Response to
question B4 provides the further details on how AEs were informed and applied in

the economic analysis.

A3. Priority question: Table 1 of Appendix D describes the outcomes to be a

“tentative list, not exhaustive”. Please provide the full list of outcomes.

Response: The PICOS criteria listed in the Table 1 of Appendix D contains the main

headings for the outcomes of interest. As requested, the full list of extracted

outcomes is provided below:

* Response rates (overall response rate [ORR], complete Response [CR], partial
response [PR], stable disease [SD], progressive disease [PD], no response)

* Relapse rate

» Overall survival, progression-free survival, event free survival, disease free
survival, overall death/mortality, time to response, time to progression, duration
of response

* Health-related quality of life (EQ-5D Index score, EQ-5D VAS, SF-36 PCS and
MCS score, Functional Assessment of Cancer Treatment-General scale)

* Incidence of adverse events (any adverse event, grade 3-4, any serious adverse
event, any serious adverse event, any specific AEs: Anaemia, Alanine
Aminotransferase (ALT) increase, Aspartate Aminotransferase (AST) increase,

Arthralgia, Any CV events, Creatinine elevation, Diarrhoea, Dyspnoea, Febrile
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neutropenia, Fever/Pyrexia, Gastrointestinal disorders, Haemorrhage
Hyperkalemia, Infusion reaction, Leucocytopenia, Mucositis, Nausea,
Neutropenia, Peripheral sensory neuropathy/Neuropathy, Pyrexia/Fever, Septic
shock, Thrombocytopenia, Vomiting)

+ Study/treatment discontinuation (all withdrawals/treatment discontinuations,
withdrawals/treatment discontinuations due to adverse events,

withdrawals/treatment discontinuations due to drug related adverse events)

Studies were included if any of the listed outcomes were reported and the publication
also satisfied the other criteria listed in the PICOS for population, intervention and

study design.

A4. There is a discrepancy between the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) diagram (Figure 1 of Appendix D) and the
preceding text, e.g. 4,040 and 4,035 records, respectively, excluded, and 354 and

359 full-text articles assessed for eligibility, respectively.

Please clarify this discrepancy and provide a revised version of the text as well as
the PRISMA diagram.

Response: We apologise for what is a reporting error in the preceding text in
Appendix D. The correct figures are 4,040 potentially relevant papers excluded at
primary screening, and 354 potentially relevant articles assessed in full for further
evaluation, as reported in the PRISMA diagram. Corrected text for section 4.1 of
Appendix D has been provided below, however the PRISMA diagram provided in the
original submission is accurate and does not require revisions. It has been included

in this response for completeness.
4.1. Studies identified from literature

Systematic database searches were conducted on 29 August 2019. A total of 4,586
potentially relevant papers or abstracts were identified in this review. Studies were
screened based on the information reported in their titles and/or abstracts. Of these,
192 were removed as duplicates, and 4,040 were excluded at the primary screening
stage as they were not relevant to the research question.
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A total of 354 potentially relevant articles included at title/abstract screening stage
and were assessed in full for further evaluation. Of these, 267 were excluded, and 87
were included. Additionally, five records from the conference search, two records
from bibliography and one from clinicaltrials.gov were included. Therefore, a total of
95 articles were included in this review. Due to the publication of multiple articles for
the same study, relevant data were then extracted from 10 RCTs reported in 30
publications and 37 non-RCTs from 65 publications. The list of included and
excluded studies at secondary screening stage is presented in below.

Figure 1 presents the PRISMA flow diagram of studies identified for clinical review.
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Figure 1: PRISMA diagram
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Included studies

Ab5. Priority question: Please provide the full clinical study reports (CSRs) of all

trials presented in the company submission (CS), especially ECHELON-2,
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Fanale et al. 2014, and Horwitz et al. 2014. These should include all sections as

well as appendices, e.g. (but not limited to) the full results for adverse events.

Response: As requested by the ERG, the full clinical study report (CSR) of the
ECHELON-2 trial was provided to NICE and the ERG on 10 December 2019.
Therefore, we believe the request regarding the ECHELON-2 trial has already been
fulfilled.

The CSRs of the Fanale et al. 2014 and Horwitz et al. 2014 studies have been
provided as Appendix A and B of this document, respectively. Due to file size, only
the main bodies of the CSRs (i.e., not appendices) are provided. Individual
appendices can be provided in response to an ERG request. Please note that all
CSRs are commercial in confidence and should be redacted from all publicly

released documents.

AG6. Priority question: Several definitions of progression-free survival (PFS)
were used, e.g. Table 9 of the CS and section 11.4.1.3 (sensitivity analyses of
PFS) of the abbreviated CSR (sent after submission of the CS in response to a

request by the National Institute for Health and Care Excellence (NICE)).

Please present results for all of these definitions of PFS.

Response: Within the ECHELON-2 study the primary end point was progression-
free survival (PFS) (according to blinded independent central review [BICR] referred
to as independent review facility [IRF] throughout).
PFS per BICR was defined as:

e the time from the date of randomisation to the date of first documentation of

relapse or progressive disease (PD),
e death due to any cause,
e orreceipt of subsequent systemic chemotherapy to treat residual or

progressive PTCL as determined by the investigator, whichever occurred first.

In the absence of progressive disease, receipt of radiotherapy to consolidate
response to initial treatment, chemotherapy for the purpose of mobilising
haemopoietic stem cells, or consolidative autologous or allogeneic stem cell

transplantation were not considered events.
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The receipt of subsequent systemic chemotherapy to treat residual or progressive
PTCL as determined by the investigator would not have introduced any element of
bias to the study results as this was a double-blind double-dummy trial.

The results for the primary endpoint of PFS per IRF are presented below. Patients in
the BV+CHP arm had a 29% reduction in the risk of a PFS event compared with
subjects treated with CHOP (stratified HR 0.71 [95% CI: 0.54, 0.93], P=0.011)
Furthermore, a pre-specified analysis of PFS by investigator assessment (I1A)
showed results similar to PFS by IRF, with a high (97%) concordance between the

two PFS assessments.

PFS per IRF (ITT analysis set)
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A separate sensitivity analysis was conducted to censor the receipt of subsequent
chemotherapy to treat residual or progressive PTCL as determined by the
investigator, rather than consider it an event. This would therefore capture
progression as:
e the time from the date of randomisation to the date of first documentation of
relapse or progressive disease (PD),

e death due to any cause

By this analysis, a similar result was seen to the primary endpoint whereby PFS was
significantly improved for subjects receiving A(BV)+CHP versus those receiving
CHORP (stratified HR 0.75 [95% CI: 0.56, 1.00], P=0.0484). The improvement
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between the arms equates to a 25% reduction in the risk of a PFS event for
A(BV)+CHP versus CHOP.

PFS per IRF Using Alternative Censoring Rules (Sensitivity Analysis 3)

100 4 Gy Median
b N Events (Months) HR (95% CI)  p-value*
90 ® ) —+—— A+CHP: 226 84 55.66  0.75(0.56,1.00) 0.0484
® —=o6—— CHOP: 226 103 32.03
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A+CHP: 226(0) 174(31) 148(51) 134(64) 108(71) 81(74) 64(77) 38(82) 24(82) 9(83) 3(84) 0(84)

CHOP.  226(0) 155(48)  129(72)  112(86) 87(95) 75(98) 63(100)  44(100)  26(101) 7(102) 2(103) 0(103)

A7. Priority question: According to section 9.3.1 of the abbreviated CSR (sent
after submission of the CS in response to a request by NICE), in ECHELON-2
patients with anaplastic lymphoma kinase-positive (ALK+) systemic anaplastic
large cell ymphoma (sALCL) and an International Prognostic Index (IPl) score
lower than 2 were excluded. However, these patients are included in the scope
for this submission. It has been shown (as described in terms of 5-year overall
survival [OS] rates in section B.1.3.1 of the CS) that CHOP (cyclophosphamide,
hydroxydaunomycin [also known as doxorubicin], Oncovin® [vincristine],
prednisolone/prednisone) is more effective for patients with lower IPI (e.g. IPI

score of 2) than with higher IPI (e.g. IPl score of 4 to 5).

a. Based on the evidence provided, please confirm if no reliable
conclusions can be made regarding the clinical and cost-effectiveness
of treatment with brentuximab vedotin (BV) for patients with ALK+
sALCL and an IPI < 2.

Response: As discussed in Section B.2.3.1 of Document B and commented on by
the ERG, an inclusion criterion for ECHELON-2 was that patients with ALK+ sALCL
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must have had an IPI score of 2 or higher. The ECHELON-2 trial does not therefore
provide evidence for ALK+ sALCL patients with IPl <2. However, because IPI score
was a stratification factor in the ECHELON-2 trial, efficacy data is available for the
ITT population with a low IPI score. The Forest plot of PFS for the ITT population
(Figure 12 in Section B.2.6.1 Document B) demonstrates a directional increase in
efficacy for patients with a lower IPI score. In the ITT population, patients with an IPI
score of 0-1 had the lowest hazard ratio (HR= 0.53 95% CI 0.29, 0.97), followed by
patients with an IPI score of 2-3 (HR=0.71, 95% CI 0.50,1.00) and finally high IPI
score patients of 4-5 (HR=1.03, 95% CI 0.55, 1.92). The same trend is observed for
overall survival. Based on the trend observed for the ITT population, we anticipate
that the efficacy observed in higher IPI score ALK+ sALCL patients would also

translate to low IPI score ALK+ sALCL patients.

UK clinical experts in T-cell ymphoma were consulted on this question. These
experts stated that there is no biological reason why there should be a difference in
the relative efficacy of BV+CHP vs. CHOP for patients with a lower or higher IPI
score, both for ALK+ sALCL and for other PTCL subtypes; IPI scores are prognostic
indicators however the underlying biology of the disease is the same. Clinical experts
expect that, at a minimum, the hazard ratio observed for BV+CHP compared to
CHOP in patients with ALK+ sALCL and an IPI score =2 would be maintained in
patients with ALK+ sALCL and an IPI score <2. Indeed, these experts noted that the
HR may actually be improved based on the trend towards a better HR observed in
patients with low IPI scores in the ITT population of ECHELON-2. The clinical
experts stated that there is unanimous support across the UK clinical community for
the use of BV+CHP in patients with ALK+ sALCL, because these patients are
younger, are treated with curative intent and stand to benefit significantly. The
clinical experts were clear that they would want to use BV+CHP in the frontline
setting for all patients with sALCL, irrespective of ALK status and IPI score, and that

any restriction would unfairly disadvantage these patients.

b. Regarding the clinical and cost-effectiveness of treatment with BV for
patients with ALK+ sALCL and an IPl <2 based on the evidence

provided, please confirm if it would be very likely that the clinical and
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cost-effectiveness of treatment with BV relative to CHOP would be

greatly overestimated.

Response: Arising from our response to question A7a, we disagree with the
suggestion that “it would be very likely that the clinical and cost-effectiveness of
treatment with BV relative to CHOP would be greatly overestimated” for patients with
ALK+ sALCL and an IPI score <2. There is simply no evidence to support such a
statement suggestion. strong conclusion made by the ERG as it is not supported by
the evidence; In fact, as discussed in our response to question A7a, to the contrary a
trend towards improved efficacy in patients with lower IP| scores was observed for
the ITT population in in ECHELON-2, and clinical experts expect that the efficacy
would be consistent if not improved in patients with ALK+ sALCL and IPI <2. in these
lower risk patients. Hence, it is possible that the cost-effectiveness of BV+CHP could
actually be underestimated if the trend for improved efficacy at lower IP| scores
observed in the ITT population of ECHELON-2 is maintained in the ALK+ sALCL

population.

As discussed above, although the ECHELON-2 trial does not provide direct evidence
for patients with ALK+ sALCL and a low IPI (0,1), patients with a low IPI across other
subtypes of PTCL had a better response to BV+CHP and the lower hazard ratio
compared to those with a higher IPI score. Although this trend is directional, it
provides support of efficacy of BV+CHP in previously untreated CD30+ PTCL

patients with a low IPI.

In relation to the cost-effectiveness question, we would also note that the The
standard of care for ALK+ sALCL patients with a low IPI <2 is the same as for the
rest of the population in the scope (i.e. currently six cycles of CHOP, but with the
potential to become six cycles of or BV+CHP). Therefore, the costs would be
consistent with the ITT population of ECHELON-2.
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A8. Priority question: Section 3.3. of Appendix D states that basic study
selection criteria were applied, defined as “population, intervention and study
design”. However, according to Table 1 of Appendix D, studies were excluded

based on “outcomes not relevant to the review”.

Please provide a full list of these outcomes and correct the text accordingly.
Furthermore, please detail how many studies were excluded using this

criterion and provide references for these studies.

Response: Within the systemic literature review, all studies were screened using the
full PICOS criteria which includes population, intervention, study design as well as
outcomes. The outcomes criterion was erroneously omitted from the text in Section
3.3 of Appendix D, however it was applied in the review, as per standard protocols.

Paragraph one of Section 3.3 of Appendix D should be corrected to:

“All retrieved studies were assessed against the eligibility criteria for the clinical
effectiveness review. Primary (Level 1) screening was performed by two
independent reviewers who reviewed each reference (title and abstract) identified in
the literature search, applied basic study selection criteria (population, intervention,
outcomes and study design) and decided whether to include or exclude the study
reference at that stage. Any uncertainty regarding the inclusion of studies was
checked by a third reviewer.”

The full list of the prespecified outcomes criteria and extracted outcomes is provided
in the response to clarification question A3 of this document. Please note that no

studies were excluded based on the outcomes criterion.

A9. Table 5 of Appendix D presented the “quality assessment of RCT using NICE
manufacturer’s submission template checklist” (reference 7 of Appendix D: NICE
STA User guide for company evidence submission template). However, in
section 2.5.2 of that checklist, an additional item is mentioned, i.e. “also consider

whether the authors of the study publication declared any conflicts of interest”.

Please provide a revised version of Table 5 including the missing item. This revised
Table 5 should also include the response to the question “Was the concealment of
treatment allocation adequate?” for Gleeson 2018 (reference 26 of Appendix D).
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Response: Based on the ERG request, all studies listed in Table 5 of Appendix D
were assessed for the additional requested item, i.e. “consider whether the authors
of the study publication declared any confilicts of interest.” Per protocol screening
and extraction principles were followed to complete this request. An updated version

of Table 5 with declaration of author conflict of interested is provided below.

In addition, the updated Table 5 also includes the missing item in response to the
question “Was the concealment of treatment allocation adequate?” for Gleeson

2018. For ease of review, all updates have been made in blue font.
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Appendix D Table 5: Quality assessment of RCT using NICE manufacturer’s submission template checklist'

Author and year of
publication

Horwitz
20192

Kim
20192

D'Amore
2018*

Gleeson
20185

Li 2017¢

Trumper
20167

Simon
20108

Aviles
2008°

Tsukasaki
200710

Jerkeman
199911

Was randomisation carried
out appropriately?

Yes

Unclear

Unclear

Yes

No

Unclear

Yes

Yes

Yes

No

Was the concealment of
treatment allocation
adequate?

Yes

Unclear

Unclear

Yes

No

Unclear

No

No

No

No

Were the groups similar at
the outset of the study in
terms of prognostic factors?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Were the care providers,
participants and outcome
assessors blind to treatment
allocation?

Yes

Unclear

Unclear

No

No

Unclear

No

No

No

No

Were there any unexpected
imbalances in drop-outs
between groups?

No

Unclear

Unclear

No

No

Unclear

No

No

Yes

Yes

Is there any evidence to
suggest that the authors
measured more outcomes
than they reported?

No

Unclear

Unclear

No

No

Unclear

No

No

No

No

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

Yes

Unclear

Unclear

Yes

Yes

Unclear

Yes

Yes

Yes

Yes

Have authors of the study
publication declared any
conflicts of interest?

Yes

Yes

No

Yes

Yes

No

Yes

No

Yes

No
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A10. Table 38 of the CS illustrated the percentage of consolidative radiotherapy that
participants received in each treatment arm, i.e. 6% (n=14) of the participants in the
BV+CHP arm received consolidative radiotherapy compared to 3% (n=6) of the

participants in the CHOP arm.

Please clarify whether this therapy was offered to the participants after achieving
complete response. Please discuss the imbalance between the groups and any

implications this might have.

Response: In the ECHELON-2 study, consolidative SCT or radiotherapy may have
been given at the investigator’s discretion after EOT procedures had completed. At
least six cycles of study treatment should be given prior to initiating post treatment

consolidative SCT or radiotherapy.'?

Post-treatment consolidative radiotherapy and post-treatment chemotherapy for the
purpose of mobilizing peripheral blood stem cells, or consolidative autologous or
allogeneic SCT were not considered subsequent new anticancer treatments because

they are not administered to treat progressive disease.’?

However, if patients with progressed disease received radiotherapy then this would

be considered as treating progression and would therefore count as an event.

Clinical experts consulted state that there is a lack of evidence for the use (or
omission) of consolidative radiotherapy for PTCL,; a lot of current practice is based
on extrapolation of evidence from B-cell ymphoma data. The use of radiotherapy is
decided by patient presentation and clinician belief in the effectiveness of the
intervention and less by response to frontline treatment. Patients who are more likely
to be considered for radiotherapy are those with early stage disease (stage | or Il)
which is localized, where the intent of frontline therapy is curative and localization
may be suitable for radiotherapy, and those with bulky disease (tumours measuring
in excess of 7cm), where the aim of radiotherapy is to shrink the tumours and
decrease the disease burden. As mentioned above, there is a paucity of evidence on
the efficacy of radiotherapy in PTCL lymphoma and the ultimate decision to treat is
down to the individual clinician interpretation of the evidence. Furthermore, the
current guidelines poorly define when consolidative radiotherapy should be given
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and there is a lack of data on the role of consolidative radiotherapy in the PTCL

setting.

As the difference between the proportion of patients who received consolidative
radiotherapy between BV+CHP and CHOP is small (6% compared to 3%), the
impact on overall outcomes is likely to be negligible. The clinical experts we
consulted consider this difference to be nominal and would not expect it to have an

impact on the overall efficacy of either regimen.

A11. Figure 1 reported in Horwitz 2019 (ECHELON-2, participant flowchart) stated
that “a total of 89 patients in the A+CHP group and 81 patients in the CHOP group
were prespecified by the investigator at baseline to receive consolidative stem cell
transplantation” (SCT). According to section B.3.3.5.1 of the CS, 22% (n=50) of the
participants in the BV+CHP arm versus 17% (n=39) of the participants in the CHOP

arm are reported to have received consolidative SCT.

Please explain this discrepancy, providing revised numbers, if needed. Please clarify
the decision-making process which underpinned offering consolidative therapy, e.g.

stem cell therapy, to the enrolled participants.

Response: If a clinician opts to do a consolidative stem cell transplant (SCT) then at
that point an assessment for eligibility based on patient characteristics would take
place. The eligibility for an SCT is determined based on a range of patient factors
(e.g. patient fitness, co-morbidities and age) and also disease factors (e.g. level of
disease control). As SCTs carry a higher risk of treatment related mortality and
morbidity, patient choice is also a key consideration when assessing for transplant

eligibility.

In the ECHELON-2 trial, the investigators were asked to pre-specify at baseline if
their patients may be eligible for an ASCT based on the aforementioned underlying
patient characteristics (age, fitness, etc). From this baseline assessment, it was
deemed that 89 and 81 patients enrolled in the BV+CHP and CHOP arms
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respectively would potentially be eligible for a consolidative SCT following their first-

line therapy.

Whether the potentially eligible patients actually went on to receive a consolidative
SCT was based on these patient factors, in addition to their response to the first-line
treatment. If the patient had a good enough response to first-line therapy, was still
deemed SCT eligible, and wanted to receive a SCT they would then go on to receive

a consolidative SCT.

In the UK, consolidation with an SCT may be considered in eligible patients who
achieve a good response at the end of first-line therapy. Clinical opinion on the
efficacy of consolidative SCT in PTCL is inconclusive, with limited evidence
supporting its risk-benefit profile, and therefore its uptake varies from centre to
centre. In a real-world setting, it is unlikely that the addition of BV to CHP would have
an impact on the rate of use of consolidative SCT. The conclusion of UK clinical
experts is that the rate of SCT for PTCL will not change due to BV but will continue

to be driven by local practice which will remain variable.

A12. Please provide details on the previous treatment that participants received in
each of the arms of the included trial, e.g. as part of the Tables describing the

baseline characteristics.

Response: The ECHELON-2 trial was designed to investigate the efficacy and
safety of BV+CHP compared to CHOP in the front-line setting. Therefore, by
definition, all patients in ECHELON-2 had received no prior treatment for PTCL. This

is aligned to the decision problem and NICE scope for this appraisal.

A13. Section B.2.2 of the CS states that “in total, three studies were identified that
reported data on BV”. This is discrepant to section 4.2 of Appendix D stating that
“‘two studies (one RCT and one Non-RCT) were identified that reported data on
brentuximab vedotin”. Please address this discrepancy.

Response: In line with the population specified in the NICE Scope for this appraisal,
the population criterion of the clinical systematic literature review (SLR) PICOS

specified that the population of identified studies must be composed of front-line
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(treatment naive) patients, and that studies with resistant or relapsed or refractory
PTCL or pre-treated PTCL patients were to be excluded.

Section B.2.2. of Document B reports on three brentuximab vedotin (BV) studies'-17
which were deemed relevant to the appraisal: the ECHELON-2 Phase Il trial4, the
Fanale et al. Phase | trial’® and its subsequent updated publication'”, and the
Horwitz et al 2014 trial'®.

Two of these three studies, the ECHELON-2 Phase lll study' and the Fanale et al
Phase | study'®, met all of the PICOS criteria and were therefore identified in the
SLR. However, the Horwitz et al Phase Il publication studied the efficacy and safety
of BV in patients with T-cell ymphomas who had relapsed or refractory disease.
Therefore, this study did not fully meet the population criterion, specifically the front-
line or treatment naive specification. However, as this study looked at the safety and
efficacy of BV in very rare non-sALCL subtypes of PTCL and was one of three
studies reporting on BV in T-cell ymphoma, we felt it was broadly relevant to the
decision problem. We therefore opted to include the Phase Il Horwitz study in the
clinical effectiveness section of the submission as it provided valuable additional

evidence in an area with limited literature.

A14. Please provide a break-down of how many participants were included by centre
and country. Furthermore, please present results of subgroup analyses for all

outcomes by country or region.

Response: Table 1 presents the disposition of subjects in ECHELON-2 with respect
to study arm and country. Due to the small number of patients in some countries and
the rarity of PTCL, the specific centres are not listed in order to protect patient
confidentiality. In the UK, a total of twenty-one patients were enrolled across five

centres.

Table 1: ECHELON-2 subjects (ITT) by country

Country BV+CHP CHOP

N (%) N (%)
Australia 8 (4%) 6 (3%)
Canada 3(1%) 3 (1%)
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Czech Republic 12 (5%) 10 (4%)
Germany 12 (5%) 15 (7%)
Denmark 5 (2%) 9 (4%)
Spain 11 (5%) 15 (7%)
France 18 (8%) 18 (8%)
UK 14 (6%) 7 (3%)
Hungary 5 (2%) 4 (2%)
Israel 4 (2%) 8 (4%)
Italy 20 (9%) 17 (8%)
Japan 23 (10%) 20 (9%)
South Korea 23 (10%) 17 (8%)
Poland 5 (2%) 2 (1%)
Romania 2 (1%) 0 (0%)
Taiwan 4 (2%) 5(2%)
USA 57 (25%) 70 (31%)
Total 226 (100%) 226 (100%)

Abbreviations: BV, brentuximab vedotin; CHP, cyclophosphamide, doxorubicin and prednisone; CHOP,
cyclophosphamide, doxorubicin, prednisone and vincristine.

Given the very low number of study subjects in some countries, analysis of efficacy
by country was not considered appropriate. Analysis of OS and PFS based on
geographic region are presented in Figure 3 and Figure 2, respectively. It is notable
that Europe was the geographical region with the largest number of recruited
patients in ECHELON-2 (201 out of 452 patients). Results were consistent across
geographic region for both outcomes, with nominally better outcomes for BV+CHP

observed in European subjects.

Clarification questions Page 24 of 92



Figure 2: PFS (IRF) in ECHELON-2 by geographic region

Geographic No. Haz. Ratio
Region pts (95% CI)
Europe 201 —o—u— 0.53 (0.35, 0.81)
North America 133 —w—— 0.81(0.50, 1.34)
.
Other 118 —w—— 0.82 (0.48, 1.41)
Overall 452 <> 0.71 (0.54, 0.93)
| | I |
.01 5 1 5 10
Favours A+CHP Favours CHOP

Abbreviations: A+CHP, BV, cyclophosphamide, doxorubicin, prednisone; CI, confidence interval; CHOP,
cyclophosphamide, doxorubicin, prednisone, vincristine; Haz., hazard; IRF, independent review facility; No.,
number; OS, overall survival; PFS, progression-free survival; pts, patients.

Figure 3: OS in ECHELON-2 by geographic region

Geographic No. Haz. Ratio
Region pts (95% CI)
Europe 201 —+— 0.56 (0.33, 0.95)
North America 133 —~¢—— 0.72 (0.37, 1.40)
]
Other 18 —w—— 0.74 (0.33, 1.66)
Overall 452 <> 0.66 (0.46, 0.95)
| I I |
01 5 1 5 10
Favours A+CHP Favours CHOP

Abbreviations: A+CHP, BV, cyclophosphamide, doxorubicin, prednisone; CI, confidence interval; CHOP,
cyclophosphamide, doxorubicin, prednisone, vincristine; Haz., hazard; IRF, independent review facility; No.,
number; OS, overall survival; PFS, progression-free survival; pts, patients.

A15. According to section B.2.6.1.2 of the CS, "in the ECHELON-2 trial, patients
were required to have CD30 expression 210% by immunohistochemistry (IHC) per

local assessment”. Please provide a reference supporting the chosen threshold.

Response: When the ECHELON-2 study was initially designed, the 10% threshold

used for CD30 expression was selected to exceed the assay’s error margin and to
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reliably ensure that there is a significant level of CD30 for brentuximab vedotin to
target.

This is also consistent with the threshold selected in the ALCANZA study, which
investigated the use of brentuximab vedotin in patients with Mycosis Fungoides and
primary cutaneous T-cell ymphoma (CTCL) with heterogenous levels of CD30
expression. Although a 10% threshold was set in the ALCANZA study, the
brentuximab vedotin licence and the positive NICE recommendation for brentuximab
vedotin in CTCL (TA) does not specify a CD30 threshold — both merely state that the

disease must be CD30 positive.

Based on the extensive information we now have, we know that there is no
correlation between the level of CD30 expression and level of response to BV.
Activity is observed with any level of CD30 expression. This has been described

within section B.2.6.1.2 of Document B (Figure 15).

This is further supported by data that was presented in the Horwitz et al Phase II
study for R/R PTCL-NOS and R/R AITL, where responses were seen among
patients with all levels of CD30 expression on their tumour samples, including two

patients with undetectable CD30 by IHC on central review.'

Figure 4: Maximum Tumor Change by CD30 Expression (Central Lab Assessment)
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CD30 Expression by Central Lab (N=26)

Maximum tumor size decrease by quantitative CD30 expression. Includes patients who have both postbaseline radiographic
response assessments and CD30 expression data. Loess methodology was used.
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Furthermore, the FDA have approved brentuximab vedotin for previously untreated
systemic anaplastic large cell ymphoma (sALCL) or other CD30-expressing
peripheral T-cell lymphomas (PTCL), including angioimmunoblastic T-cell ymphoma
and PTCL not otherwise specified, in combination with cyclophosphamide,
doxorubicin, and prednisone. There is no stipulation as to the level of CD30
expression required. The proposed EMA marketing authorisation is for adult patients
with previously untreated CD30+ PTCL and, as for the CTCL indication, we do not

anticipate that it will specify a threshold for CD30 expression.

A16. According to Table 2 of the CS, "for patients weighing more than 100kg, max
weight of 100kg is assumed for dosing calculations (i.e. max dose of BV per cycle =
180mg). Dose adjustments may be warranted for conditions such as neutropenia
and peripheral neuropathy, as well as for special patient populations such as those

patients with renal and hepatic impairment, the elderly, and paediatric”.

Please detail how many participants had a capped or adjusted dose. Please present

results for these subgroups of patients.

Response: The recommendation to cap the dose of BV at 100 kg was based on
clinical pharmacokinetics of BV which were studied in Phase | and Phase Il trials of
BV in R/R Hodgkin Lymphoma and R/R sALCL. The studies found that the volume
distribution of BV was consistent with the vascular volume, similar to other antibody-
based products. Therefore, for patients weighing >100kg, dosing was capped to
achieve similar exposures as those observed in patients that weighed less than or
equal to 100 kg. This is consistent with the dosing guidance in the Summary of
Product Characteristics (SMPC) for BV.'8

In line with the SMPC, dosing in ECHELON-2 was based on an intended dose of

1.8 mg/kg, with subject weight capped at 100 kg. Dose adjustments were made for
weight fluctuations 210% from baseline during the study. Rounding was permitted
within 5% of the nominal dose. Within the BV+CHP arm of the ITT population, 10%
of patients (n=24) had a weight greater than 100 kg at baseline. A further 9% of
patients (n=21) in the BV+CHP arm experienced dose reductions of BV to 1.2 mg/kg
due to AEs during the study. Dose reduction and dose delay data are detailed in
Table 2. The economic evaluation accounts for a capped dose based on a maximum

weight of 100kg. However, the model does not include dose reductions in the
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costing; this was considered conservative because including these would reduce the

acquisition costs of BV in the analysis.

Table 2: Dose modifications (safety analysis set) in ECHELON-2

BV+CHP CHOP
(N=223) (N=226)
BV Cyclophos | Doxorubici | Vincristine | Cyclophos | Doxorubici
phamide n phamide n

Dose 59 (26) 58 (26) 57 (26) 28 (12) 27 (12) 28 (12)
delay due
to AE
Dose 21 (9) 18 (8) 17 (8) 24 (11) 11 (5) 11 (5)
reduced
due to AE
Dose N/At 0 0 N/AT 1(0) 1(0)
eliminated
due to AE

Abbreviations: AE, adverse event; BV, brentuximab vedotin; CHP, cyclophosphamide, doxorubicin and
prednisone; CHOP, cyclophosphamide, doxorubicin, prednisone and vincristine.

Dose modifications of blinded study treatment (BV/vincristine), cyclophosphamide, doxorubicin, or prednisone
were allowed per institutional standards at the discretion of the investigator. Permitted dose modifications
included dose delays, dose reductions, dose eliminations (i.e., temporary stoppages allowed for
cyclophosphamide and doxorubicin only), and dose discontinuations (i.e., stoppages of a treatment component
for the remainder of the study). For blinded study treatment, the reduced dose levels were 1.2 mg/kg BV and 1
mg vincristine. Unplanned dose adjustments were infusion interruptions, infusions stopped early, or dose errors.
1 Dose elimination not permitted.

To provide some evidence regarding efficacy in patients who experience dose
capping, a subgroup analysis was performed based on weight >100 kg at baseline.
Statistical tests of interaction between treatment effect and subgroup membership
suggest no evidence of heterogeneity in the treatment effect based on weight
>100 kg at baseline (p=0.670 and p=0.460 for OS and PFS [IRF], respectively).

As dose delay and dose reductions are likely to be correlated with other prognostic
factors and are treatment-emergent (i.e. defined post-baseline), it was not
considered appropriate to estimate outcomes based on these subgroups. Clinical
input suggests that dose delays are generally short and are unlikely to affect patient
outcomes (see response to question B7D regarding clinical feedback on treatment

breaks).
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A17. Did any of the included studies include children or adolescents (age

<18 years)? If so, please present relevant results for this subgroup of patients.

Response: In line with the population specified in the NICE Scope for this appraisal,
the population criterion of the clinical systematic literature review (SLR) PICOS
specified that the population of identified studies must include adult (age =218 years)
patients. As PTCL is a very rare condition with a paucity of data, the Notes of the
PICOS found in Appendix D also stipulated that studies conducted in >80% of the
specified population criteria were to be included as per HTA requirements. As a
result, four studies identified through the SLR had a small subset of patients under
18 years of age. Only one randomised controlled trial (RCT) and three observational
studies had patients younger than 18 years of age, however in all instances the
proportion of patients <18 years old was small. Table 3 below provides a summary of
the four studies, including the median age and age range of patients included in the

studies.

The only RCT, Li 2017, had only one patient under 18 years of age per arm included
in study. Although the exact number of patients under 18 years was not reported in
the three observational studies, we anticipate that it was a small proportion based on
the median age of patients in the studies (median age: 39-57.3 years), which is
relatively close to the median age of diagnosed patients with PTCL in the UK (58
years)'®. None of the studies reported results on the sub-group of patients younger
than 18 years of age. Although the studies provide insight into the outcomes with
CHOP, the comparator, it should be noted that none were included in the cost-
effectiveness analysis for this appraisal. The outcome data following treatment with
CHOP from the ECHELON-2 trial was used to inform the economic model.

In relation to BV, the ECHELON-2 inclusion criteria specified that patients must be
=18 years; the median age of patients in the ECHELON-2 trial was 58 years (range
45-67) and 58 years (range 44-67) for patients enrolled in the BV+CHP and CHOP
arms, respectively. Furthermore, both the Fanale et al and Horwitz et al Phase | and
Phase Il trials which reported on the efficacy of BV in PTCL included only adults with
a median age of 55.5 years and 64 years, respectively. Although a small number of

studies identified in the clinical SLR included adolescent patients, the impact of this
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data on the overall body of clinical and cost-effectiveness evidence is expected to be
negligible.

Table 3: Studies identified through the SLR had a small subset of patients under 18 years of
age

Author year | Treatment, n | Median Age (range) | Notes
RCTs
Li 20178 GDPT n =52 52 (16-69) One patient per arm was under 18
CHOP n = 51 48 (15-70) (<2% of total population). Results
for the <18-year-old patients not
reported.
Non-RCTs
Suzuki 20122 | CHOP n=55 57.3 (16.5-81.8) Assumed low proportion of patients

<18 years as the median age is
57.3 years. Results for the <18-
year-old subgroup not reported.

Park 20082' CHOP n=36 39 (17 - 67) Low number of participants.
Results for the <18-year-old
subgroup not reported.

Kangsheng CHOP n=68 42.5 (14-82) Proportion of patients <18 years
2014%2 assumed to be low as the median
age is 42.5 years.

Statistical analysis

A18. Priority question: PFS and OS results are based on a data cut-off of
15t August 2018.

Are more recent results available? If so, please provide the most recent results
for all analyses presented in the CS (as well as in relation to other clarification
questions) and update the economic models accordingly. If not, please specify

when these will become available.

Response: The 15" August 2018 data cut-off is the latest data available from the
ECHELON-2 trial and we can confirm that the evidence presented in the Lancet
publication by Horwitz et al and the clinical and cost-effectiveness data presented in
this submission reflect the most up to date data available. The next data cut of the
ECHELON-2 trial is planned for late 2020, with analysis and evidence likely to
become available in 2021.
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A19. Figure 19 of the CS reports PFS results in the sALCL population.
Please clarify why the numbers at risk are 163 for BV+CHP and 151 for CHOP,

respectively, when these are reported to be 162 and 154, respectively, for OS in
Figure 20.

Response: Figure 19 is the incorrect curve for PFS for patients with sALCL; we
have provided the correct curve below. This matches the number of patients at risk
in Figure 20 reporting the overall survival (OS) for patients in SALCL and also the
number of patients with sSALCL in Table 11 (ECHELON-2 baseline patient
characteristics and demographics). We would like to assure the ERG that the correct
PFS Kaplan-Meier curve and corresponding number of patients with sALCL has
been applied to the cost-effectiveness analysis presented in the submission. We

apologise for any confusion caused.

Corrected Figure 19: PFS for Subjects with sALCL
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Time (months)

N at risk

CHOP 154 103 90 82 64 53 44 N 16 5 1 0
BV+CHP 162 134 116 105 86 64 48 28 17 5 2 0
PFS {IRF) In sALCL popuaton

Subgroups

A20. Priority question: Table 1 of the CS (page 11 and 12) outlines subgroups
to be considered, with multiple subgroups mentioned for consideration if

evidence allows. Please provide data on the number of patients in ECHELON-2
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who belonged to these named subgroups, and those in the red boxes of Figure
2 of the CS (page 17), who received retreatment with BV in ECHELON-2.

Response: Subgroup membership and subsequent treatment with BV are

summarised below in Table 4.

Table 4: Subgroup membership and re-treatment with BV in ECHELON-2

Number of Experienced Received Re-treatment with
subjects PFS (IRF) subsequent BVt BVt
event

ITT 452 219 72 23
sALCL 316 131 53 17
ALK negative 218 110 46 16
ALK positive 98 21 7 1
PTCL-NOS 72 50 11 3
ATLL 7 4 0 4
AITL 54 41 7 3
EATL 3 3 1 0

Abbreviations: ALCL, anaplastic large cell lymphoma; ALK, anaplastic lymphoma kinase (positive/negative); BV,
brentuximab vedotin; PTCL-NOS, peripheral T-cell lymphoma-not otherwise specified; AITL —
angioimmunoblastic t-cell ymphoma; ATLL: adult T-cell leukemia/lymphoma; EATL:Enteropathy-type T-cell
Lymphoma; ITT, intention-to-treat.

T Patients in either study arm who received BV-containing subsequent therapy.

I Patients in the BV+CHP arm who received brentuximab vedotin-containing subsequent therapy.

Section B: Clarification on cost-effectiveness data

Information retrieval

B1. A PRISMA flow diagram is presented in Appendix G. Please clarify what the
statement “Records identified through database searching (n=660)” is based on
because adding up all the database searches reported in Appendix G and Appendix

H does not come to this total.

Response: Unfortunately, due to a version control issue, outdated versions of
database searches were included by error and this is the cause of the discrepancy.
This error affects Tables 6 to 9 in Appendix G which report on the outcome of the
Economic Evaluation SLR. This error did not affect the PRISMA diagram (Figure 1 of
Appendix G) nor the final list of studies which were included in the Economic
Evaluation SLR report, only the database search output tables were affected by this
error. The correct version of the search database output tables for Embase, Medline,
EconLit and NHS EES Economic Searches are provided below. All search strategies
sum up to 660 hits in the corresponding tables (Embase: 476, Medline: 109 + 15,
EconLit: 1, and NHS EED: 59) and are aligned to the PRISMA diagram. We
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apologise for this error and for any confusion or inconvenience it may have caused.

Please note that this version control issue did not affect Appendix H which reported

on the outcomes of the health-related quality of life SLR.

Updated Table 6. Embase Economic Search

Search
Number

Description

Search Algorithm

Hits (Run
27/4/19)

Population

#1

PTCL

'peripheral t cell ymphoma'/exp OR ptcl:ab,ti or ‘ptcl-nos’:ab,ti
or ‘ptcl nos’:ab,ti or ((peripheral:ab,ti or mature:ab,ti or
angioimmunoblastic:ab,ti or adult:ab,ti or ‘enteropathy

associated’:ab,ti or hepatosplenic:ab,ti) and (‘t cell:ab,ti or ‘t-

cell’:ab,ti or tcl:ab,ti) and lymphoma:ab,ti) or ‘peripheral T-cell
lymphoma not otherwise specified’:ab,ti or aitl:ab,ti OR

salcl:ab,ti or ‘systemic anaplastic large cell ymphoma’:ab,ti OR
atll:ab,ti OR eatl:ab,ti OR ‘anaplastic lymphoma kinase’:ab,ti
OR alk:ab,ti

47,001

Limiters

#2

Narrative
reviews

review:it NOT ((systematic OR meta) AND analy* OR ((indirect
OR mixed) AND 'treatment comparison'))

2,351,491

#3

Other non-
primary
studies

'case study'/de OR 'case report'/de OR 'quality control'/de OR
'theoretical study'/de OR 'methodology'/de OR 'practice
guideline'/de

5,017,559

#4

Animal and
laboratory
studies

'animal cell'/de OR 'animal experiment'/de OR 'animal
model'/de OR 'cancer cell culture'/de OR 'human cell'/de OR 'in
vitro study'/de OR 'nonhuman'/de OR 'biological model'/de OR

'cell culture'/de OR 'diagnostic test accuracy study'/de

8,342,625

#5

Conference
abstracts

'conference abstract'/it OR 'conference paper'/it OR 'conference
review'/it

4,118,773

#6

#4 OR #5 OR #6 OR #7

17,301,427

Outcomes

#7

Economic
outcomes

(‘cost'/exp OR 'budget'/exp OR expenditure OR expenditures
OR 'resource utilization' OR 'resource utilisation' OR economic
OR economical OR pharmacoeconomic OR 'productivity'/exp
OR price OR prices OR pricing OR 'reimbursement'/exp OR
'fee'/exp OR fees OR 'hospitalization'/exp OR 'work loss' OR
'work lost' OR 'work disability'/exp OR 'absenteeism'/exp OR
presenteeism OR 'sick leave'/exp OR 'sick day' OR 'cost
analysis'/exp OR 'cost offset' OR 'cost of illness'/exp OR
'‘economics'/exp OR hru OR hcru OR 'emergency room visit'
OR 'emergency room visits' OR 'hospital admission'/exp OR
'inpatient'/exp OR 'outpatient'/exp OR 'cost per patient treated'
OR 'health resource utilization'/exp OR 'health resource
consumption' OR cost*:ab,ti OR 'economic':ab,ti OR
budget*:ab,ti OR 'expenditure:ab,ti OR (‘resource':ab,ti AND
'utilization':ab,ti) OR (‘resource’:ab,ti AND 'utilisation":ab,ti) OR
(‘'resource":ab,ti AND 'use":ab,ti) OR (‘health:ab,ti AND
'care:ab,ti AND 'utilization':ab,ti) OR (‘health":ab,ti AND
'care":ab,ti AND 'utilisation":ab,ti) OR (‘health":ab,ti AND
'care":ab,ti AND 'use":ab,ti) OR (‘healthcare:ab,ti AND
'utilization":ab,ti) OR ('healthcare':ab,ti AND 'utilisation":ab,ti) OR
('healthcare':ab,ti AND 'use":ab,ti) OR 'economic
evaluation':ab,ti OR 'cost benefit:ab,ti OR 'cost
effectiveness':ab,ti OR 'cost utility":ab,ti OR 'cost
minimization":ab,ti OR 'cost minimisation:ab,ti OR 'cost
savings':ab,ti OR 'cost saving':ab,ti OR 'pharmaceutical

2,449,389
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ﬁ::‘rgzr Description Search Algorithm H2lfl74(ll:;)n
economics':ab,ti OR 'budget impact':ab,ti OR 'econometric":ab,ti
OR 'markov":ab,ti OR 'decision analysis':ab,ti OR 'discrete
event simulation":ab,ti OR (('model":ab,ti OR 'models":ab,ti OR
'modeling':ab,ti OR 'modelling":ab,ti) AND (cost*:ab,ti OR
'‘economic':ab,ti OR 'economics':ab,ti)) OR 'cost benefit
analysis'/exp OR 'cost control'/exp OR
'pharmacoeconomics'/exp)
Final Hits
Population
#g | LLmis (#1 NOT #6) AND #7 476
conomic
outcomes
Updated Table 7. MEDLINE Economic Search (MEDLINE and MEDLINE In-Process)
SS::;; Description Search Algorithm I-I2|;74(II:g)n
Population
Lymphoma, T-Cell, Peripheral[MeSH] OR ptcl[tiab] or “ptcl-
nos”[tiab] or “ptcl nos”[tiab] or ((peripheral[tiab] or mature[tiab]
or angioimmunoblastic[tiab] OR adult[tiab] OR “enteropathy
associated”[tiab] or hepatosplenic[tiab]) and (“t cell’[tiab] or “t-
#1 PTCL cell”[tiab] or tcl[tiab]) and lymphoma(tiab]) or “peripheral T-Cell 19,400
lymphoma not otherwise specified”[tiab] or aitl[tiab] OR
salcl[tiab] or “systemic anaplastic large cell ymphoma”[tiab] OR
atll[tiab] OR eatl[tiab] OR “anaplastic lymphoma kinase”[tiab]
OR alk[tiab]
(“first line”[tiab] OR first-line[tiab] OR “front line”[tiab] OR front-
ling[tiab] OR “1st line”[tiab] OR 1st-line[tiab] OR “induction
therapy”[tiab] OR “primary therapy”[tiab] OR “primary
#2 Line of treatment”’[tiab]) OR ((front[tiab] OR first[tiab]) AND line[tiab]) 364231
therapy OR untreated[tiab] OR un-treated[tiab] OR “treatment ’
naive”[tiab] OR treatment-naive[tiab] OR ((primary[tiab] OR
initial[tiab] induction[tiab] OR naive[tiab]) AND (therapy]tiab]
OR treatment[tiab]))
#3 #1 AND #2 1,066
Limiters
#4 Narrative review[pt] NOT (systematic OR meta-analy* OR ((indirect OR
reviews mixed) AND "treatment comparison")) 2,243,938
“quality control’[MeSH] OR “models, theoretical’lMeSH] OR
Other non- methods[MeSH] OR “practice guideline”[PT] OR “case
#5 primary study”[PT] OR “case report’[PT] OR “book"[ PT] OR “chapter’[
studies PT] OR “editorial’[ PT] OR “erratum”[ PT] OR “letter’[ PT] OR
“note”[ PT] OR “review’[ PT] OR “short survey’[ PT] 6,065,127
“animal experimentation’[MeSH] OR “models, animal’[MeSH]
Animal and | OR “in vitro techniques”’[MeSH] OR “models, biological’[MeSH]
#6 laboratory OR “cell culture techniques”’[MeSH] OR animal OR "in vitro"
studies OR rat OR rats OR mice OR genes OR gene OR genetic OR
"animal model" 9,256,700
Conference
#1 abstracts congress[PT] 79,203
#8 #4 OR #5 OR #6 OR #7 13,183,353
(Cost[MeSH] OR budget[MeSH] OR expenditure OR
#9 Economic | expenditures OR “resource utilization” OR “resource utilisation” 1 564.922
outcomes OR economic OR economical OR pharmacoeconomic OR e

productivity[]MeSH] OR price OR prices OR pricing OR fees OR
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Search
Number

Description

Search Algorithm

Hits (Run
27/4/19)

hospitalization[MeSH] OR “work loss” OR “work lost” OR “work
disability”[MeSH] OR “absenteeism”’[MeSH] OR “presenteeism”
OR “sick leave’[MeSH] OR “sick day” OR “cost
analysis"[MeSH] OR “cost offset” OR “cost of illness’[MeSH]
OR economics[MeSH] OR hru OR hcru OR “emergency room
visit” OR “emergency room visits” OR “hospital
admission”[MeSH] OR inpatients[MeSH] OR outpatients[MeSH]
OR “cost per patient treated” OR “health resource
utilization’[MeSH] OR “health resource consumption” OR
cost*[TIAB] OR economic[TIAB] OR budget*[TIAB] OR
expenditure[TIAB] OR (resource[TIAB] NAD utilization[TIAB])
OR (resource[TIAB] AND utilisation[TIAB]) OR (resource[TIAB]
AND use[TIAB]) OR (health[TIAB] AND care[TIAB] AND
utilization[TIAB]) OR (health[TIAB] AND care[TIAB] AND
utilisation[TIAB]) OR (health[TIAB] AND care[TIAB] AND
use[TIAB]) OR (healthcare[TIAB] AND utilization[TIAB]) OR
(healthcare[TIAB] AND utilisation[TIAB]) OR (healthcare[TIAB]
AND use[TIAB]) OR “economic evaluation’[TIAB] OR “cost
benefit’[TIAB] OR “cost effectiveness”[TIAB] OR “cost
utility”[TIAB] OR “cost minimization”[TIAB] OR “cost
minimisation”[TIAB] OR “cost savings”[TIAB] OR “cost
saving”’[TIAB] OR “pharmaceutical economics”[TIAB] OR
“budget impact’[TIAB] OR econometric[TIAB] OR markov[TIAB]
OR “decision analysis”[TIAB] OR “discrete event
simulation”[TIAB] OR ((model-[TIAB] OR models[TIAB] OR
modeling[TIAB] OR modelling[TIAB]) AND (cost*[TIAB] OR
economic[TIAB] OR economics[TIAB])) OR "Cost-Benefit
Analysis"[MeSH] OR "Cost Control"[MeSH] OR “Economics,
Pharmaceutical’[MeSH])

#10

Epub ahead
of print

publisher[sb] NOT pubstatusnihms NOT pubstatuspmcsd NOT
pmcbook OR (pubstatusaheadofprint)

443,951

#11

In-process

inprocess[SB]

641,386

Final Hits

#12

Population
+ Limits +
Economic
outcomes

#3 NOT #8 AND #9

15

#13

Population
+ Limits +
In-process
and ahead

#3 AND (#10 OR #11)

of print

109

Updated Table 8. EconLit Economic Search

Search
Number

Description

Search Algorithm

Hits (Run
27/4/19)

Population

#1

PTCL

ptcl[tiab] or “ptcl-nos”[tiab] or “ptcl nos”[tiab] or ((peripheral[tiab]
or mature[tiab] or angioimmunoblastic[tiab] OR adult[tiab] OR
“enteropathy associated”[tiab] or hepatosplenic[tiab]) and (“t
cell’[tiab] or “t-cell’[tiab] or tcl[tiab]) and lymphomaltiab]) or
“peripheral T-Cell lymphoma not otherwise specified’[tiab] or
aitl[tiab] OR salcl[tiab] or “systemic anaplastic large cell
lymphoma”[tiab] OR atll[tiab] OR eatl[tiab] OR “anaplastic
lymphoma kinase”’[tiab] OR alk[tiab]
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Updated Table 9. NHS EED Economic Search

Search .. . Hits (Run
Number Description Search Algorithm 2714/19)
Population
MeSH DESCRIPTOR Lymphoma, Non-Hodgkin EXPLODE
#1 PTCL ALL TREES 59

B2. Appendix G (Published cost-effectiveness studies) and Appendix H (Health-
related quality-of-life studies) state that searches were conducted on

27 February 2019 and that a targeted search was performed on 1 November 2019.

Please clarify if the database searches presented are for the initial search
undertaken on 27 February or for the targeted searches. Please present the search
strategies for the targeted searches with hits per line if this is different to the

database strategies presented in Appendices G and H.

Response: Database searches presented in Tables 6 to 9 of Appendix G and
Tables 5 to 7 of Appendix H are based on the search which was conducted on 27
February 2019. A supplemental targeted search was performed on 1 November
2019, closer to the NICE submission date, in order to check if studies had been
published since the original search which would be relevant to the decision problem.
Please refer to Appendix G and H for full protocol and search strategies of the
search conducted on 27 February 2019. Please note that there was a version control
error which affected Tables 6 to 9 of Appendix G and this has been described in our
response to question B2; the correct versions of the affected tables are provided

within our response to question B2.
Supplemental targeted search strategy (1 November 2019)

As mentioned above, a supplemental search was conducted on 1 November 2019 in
order to identify if any relevant Cost-Effectiveness or Health-Related Quality of Life
studies were published since the original search. In addition to checking for any
newly published studies, because the original search did not identify any relevant
studies the supplemental targeted search expanded the population criterion,
specifically the treatment naive or front-line treatment restriction, to include studies
conducted on any line of therapy. In order to conduct the supplemental targeted

search, researchers searched grey literature, checked the bibliographical references
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of the identified studies and performed hand searches on the following platforms:
Pubmed, NICE and SMC websites and conferences (search engines and abstract
books). The search terms were PTCL, AITL, SALCL, EATL, ATLL as well as their full
text equivalents. No time limitation was applied to any of the grey literature,
bibliographical references, Pubmed, NICE or SMC website searches. The
conference search update was performed manually by reviewing conference search
engines or abstract books of relevant conferences published between April 2019 and
November 2019. To apply the updated population criterion, researchers reviewed
excluded studies from the original SLR output and included any cost-effectiveness or
HRQoL identified studies which met the newly updated criterion (i.e. were conducted

in PTCL in a later line of therapy or relapsed/refractory patients).

Table 5 below includes the results of the supplemental search listed by source or
conference. Please note that the outputs of the November supplemental search have
already been included in Table 4 of Appendix H and Table 4 of Appendix G. Studies
or publications identified through the supplemental search conducted on 1 November

2019 are marked with an asterisk.
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Table 5: Results of the Supplemental Targeted Search (1 November 2019)

Conference
/ Source

Keywords

Results

Included:
Economic
Evaluation
studies

Included:
Health-
related
quality-of-life
studies

ASCO 2019

e Peripheral T-Cell Lymphoma (PTCL)

¢ Anaplastic large cell ymphoma (ALCL)

e PTCL-not otherwise specified (PTCL-
NOS)

¢ Angioimmunoblastic T-cell lymphoma
(AITL)

e Adult T-cell leukaemia/lymphoma (ATLL)

e Enteropathy associated T-cell ymphoma
(EATL)

e Hepatosplenic T-cell ymphoma (HSTL)

33

0

EHA

¢ Peripheral T-Cell Lymphoma (PTCL)

¢ Anaplastic large cell ymphoma (ALCL)

e PTCL-not otherwise specified (PTCL-
NOS)

¢ Angioimmunoblastic T-cell ymphoma
(AITL)

e Adult T-cell leukaemia/lymphoma (ATLL)

e Enteropathy associated T-cell ymphoma
(EATL)

Hepatosplenic T-cell ymphoma (HSTL)

ICML

¢ Peripheral T-Cell Lymphoma (PTCL)
ICML has a PTCL designated section

15

ISPOR US

¢ Peripheral T-Cell Lymphoma (PTCL)

¢ Anaplastic large cell ymphoma (ALCL)

e PTCL-not otherwise specified (PTCL-
NOS)

¢ Angioimmunoblastic T-cell ymphoma
(AITL)

e Adult T-cell leukaemia/lymphoma (ATLL)

¢ Enteropathy associated T-cell ymphoma
(EATL)

Hepatosplenic T-cell lymphoma (HSTL)

NICE

¢ Peripheral T-Cell Lymphoma (PTCL)

¢ Anaplastic large cell ymphoma (ALCL)

e PTCL-not otherwise specified (PTCL-
NOS)

¢ Angioimmunoblastic T-cell ymphoma
(AITL)

e Adult T-cell leukaemia/lymphoma (ATLL)

¢ Enteropathy associated T-cell ymphoma
(EATL)

e Hepatosplenic T-cell lymphoma (HSTL)

SMC

¢ Peripheral T-Cell Lymphoma (PTCL)

¢ Anaplastic large cell ymphoma (ALCL)

e PTCL-not otherwise specified (PTCL-
NOS)

¢ Angioimmunoblastic T-cell ymphoma
(AITL)

o Adult T-cell leukaemia/lymphoma (ATLL)

¢ Enteropathy associated T-cell lymphoma
(EATL)

e Hepatosplenic T-cell lymphoma (HSTL)
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B3. Please provide the search strategies for the conferences listed in Table 1 of
Appendices G and H as well as details of the supplementary online searches

mentioned in “Identification of Relevant Studies” in both Appendices G and H.

Response: The search strategies for the conferences listed in Tables 1 of
Appendices G and H as well as the supplementary online searches have been

provided in our response to question B2 above.

B4. Please confirm whether searches reported in Appendix D were used to inform
adverse reactions in section B.3.4.4 of the CS. If additional searches were used,

please provide full details.

Response: Adverse Events (AEs) taken directly from the ECHELON-2 trial were
used to inform the clinical and cost-effectiveness sections of the submission,
including section B.3.4.4 of the submission. ECHELON-2 was a Phase Il double-
blind, randomised controlled trial comparing the intervention of interest, BV+CHP,
with the UK standard of care, CHOP. ECHELON-2 was deemed to provide the most
robust data on AEs for both the intervention and comparator and was therefore the
main source of data for AEs in the economic analysis. The relevance of AEs from the
ECHELON-2 trial were validated by clinical experts during the February clinical
advisory board; in addition to frequently occurring AEs (>5%) and Grade 3 or 4 AEs
which were already included, peripheral neuropathy and diarrhoea were also
included within the cost-effectiveness analysis based on clinical expert

recommendation.

A detailed description of the search strategy utilised for AEs in the clinical SLR is
provided in question A2. The AEs included in the cost-effectiveness analysis were
checked against the findings from the systematic literature review; no new or
additional AEs were identified by the clinical SLR.

Identified studies

B5. Priority question: Please clarify why the study by Feldman et al. 2019 was
deemed to be of limited use. The fact that the perspective adopted in the
Feldman study was different does not necessarily imply that other aspects of
the economic evaluation are not useful, e.g. model structure, clinical

parameters/outcomes, health-related quality of life (HRQoL) data, etc. If any of
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these aspects are deemed appropriate (e.g. HRQoL data), please include them
in the economic model as alternative sets input parameters so that additional

scenario analyses can be run.

Response: The Feldman et al. (2019) publication was of limited use for two reasons:
(1) limited information was presented with only an abstract available, and (2) the US
perspective limited the comparability of costs between the analyses. The study
considered a partitioned survival approach consisting of three health states (PFS,
post progression survival and death) — identical to our model structure. Progression-
free survival and OS data from ECHELON-2 were extrapolated and the log-normal
was selected for both treatment arms; this differs from our analysis which used the
generalised gamma curve for these outcomes in the base-case and alternative
parametric functions in scenario analyses. Extensive validation was undertaken to
choose the base-case curves that best reflect clinical practice (as presented in
Section B.3.3.1.3 of the CS). It is unclear what level of curve validation was

undertaken by Feldman et al.

Information from the Feldman abstract is presented in Section B.3.10.2 of the
submission dossier. The PFS benefit, OS benefit and incremental QALYs were
compared with those predicted in our cost-effectiveness model. The Feldman study
found BV+CHP to be associated with 1.79 QALYs gained, whereas our analysis
predicts ] - suggesting that our analysis presents a conservative estimate of the
treatment effect relative to the US study. However, it is difficult to explain what is

driving the difference, as only an abstract is available.
Clinical inputs

B6. Priority question: Please provide all relevant details of the two advisory
board meetings, in