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This slide set is the pre-meeting briefing for this appraisal. It has been
prepared by the technical team with input from the committee lead team
and the committee chair. It is sent to the appraisal committee before the
committee meeting as part of the committee papers. It summarises:

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

— the Evidence Review Group (ERG) report

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

The lead team may use, or amend, some of these slides for their
presentation at the Committee meeting

NICE 2



Abbreviations (1)

AE Adverse effect

AlloSCT Allogenic stem cell transplantation

BEX Bexarotene

BSA Body surface area

BV Brentuximab vedotin

CHMP Committee for Medicinal Products for Human Use
CHOP Cyclophosphamide, doxorubicin, vincristine, prednisone
Cl Confidence intervals

CR Complete remission/response

CTCL Cutaneous T-cell lymphoma

DFS Disease free survival

DOR Duration of response

ECOG Eastern Cooperative Oncology Group

EQ-5D-3L European Quality of Life 5-Dimension 3 Level Version
ERG Evidence review group

FACT-G Functional Assessment of Cancer Therapy — General
HR Hazard ratio

HRQoL Health-related quality of life

ICER Incremental cost-effectiveness ratio

INF Interferon




Abbreviations (2)

INV Investigator

ITT Intention-to-treat

KM Kaplan-Meier

LyP Lymphomatoid papulosis

MAIC Matching-adjusted indirect comparison
MF Mycosis fungoides

MXT Methotrexate

OR Odds ratio

ORR Objective response rate

oS Overall survival

PC Physician’s choice

pcALCL Primary cutaneous anaplastic large cell lymphoma
PD Progressed disease

PFS Progression-free survival

PPS Post-progression survival

PR Partial response

QALY Quality-adjusted life year

SD Stable disease

SS Sézary syndrome

ToT Time on treatment

TSEB Total skin electron beam (radiation therapy)




Key issues — clinical effectiveness

Is brentuximab vedotin (BV) expected to have an effect on overall
survival?

What proportion of patients would receive subsequent allogeneic
stem cell transplants (alloSCT) in clinical practice?

How will BV affect the current treatment pathway?

Is EQ-5D a suitable health related quality of life measure for
cutaneous T-cell lymphoma (CTCL)?

Is the supportive evidence suitable for subgroups not included in
the ALCANZA trial?

NICE



Key issues — cost effectiveness

 Qverall survival:

— Is it appropriate to use a single survival curve to model overall
survival in the BV and Physician’s choice (PC) treatment arms?

— Should the risk of death after progression be higher for BV than
with PC?

« Should alloSCT be included in the base case model?
* Post progression state:
— How long should patients spend in end stage care?
— How should resource use be calculated for end-stage care?

« What utility values should be used in the model?
 What is the most plausible ICER?

NICE



Clinical implications on cost effectiveness

Key issues in the clinical effectiveness Key issues in the cost-effectiveness

Is BV expected to have an effect on |—> Is it appropriate to assume no OS gain and
overall survival (OS)? use a single survival curve to model OS for
BV and PC?

Should the risk of death after progression be
higher for BV than with PC?

{

What proportion of patients would = Should alloSCT be included in the base case

receive alloSCTs in clinical practice? model?
How will BV affect the current How long do people with advanced CTCL
treatment pathway? | spend in end stage care?

Would time on subsequent active treatment
change based on treatment with BV or PC?

quality of life measure for CTCL? model?

Is EQ-5D a suitable health related |—> What utility values should be used in the

NICE 7



Disease background

CTCL is a rare type of non-Hodgkin lymphoma that affects the skin

CTCL patients have chronic disfiguring skin lesions and systemic symptoms, such as
chronic pain and unrelenting itching, that can severely limit daily functioning

CTCL has an annual incidence of 0.75 per 100,000 people
Between 2009 and 2013, 1,659 people were newly diagnosed with CTCL

The majority of people diagnosed with CTCL are men (ratio of 1.6:1) and are over the
age of 50 but it can also affect young people

Within the group of CTCL distinct subtypes can be distinguished:

— primary cutaneous anaplastic large cell lymphoma [pcALCL]

— mycosis fungoides [MF] (most common form)

— Lyphomatoid papulosis [LyP]

— Sézary syndrome [SS]

Approximately 30% of patients present with advanced-stage CTCL

NICE



Treatment pathway

CTCLs are usually incurable. Early stage/localised disease develops slowly, but
approximately 25% of patients will progress to advanced stage disease

Advanced stage disease is associated with a poor prognosis, negative impact on daily
functioning and health related quality of life (HRQoL) and decreased survival
compared with early disease

Current strategies and goals of CTCL treatments include alleviation of symptoms,
control of local disease, and improvement in quality of life

Patients with CTCL receive treatment according to the type of CTCL and the stage of
disease. Treatments either target the skin (skin-directed) or the entire body
(systemic), there is no standard initial therapy and treatment options are diverse:

— Early stage (IA-11A) is managed with topical steroids, psoralens plus ultraviolet A
(PUVA), total skin electron beam (TSEB) therapy and topical cytostatic agents

— Advanced stage CTCL is treated by a multidisciplinary team of dermatologists,
haematologists/ oncologists. First line systemic treatment options are oral
methotrexate (MXT) and retinoids including bexarotene (BEX)

AlloSCT have also been used for advanced disease if partial response is achieved
with systemic therapy

NICE 9



Company’s position in the treatment pathway

Primary cutaneous CD30* CTCL

Early/localised ‘ Advanced

Skin directed therapies (SDT), chemotherapy (methotrexate)
local radloet:(?irsai‘gr{’ PUVA or INFa, ECP or retinoids |

Low dose radiotherapy and SDTs

Brentuximab vedotin Disease
relapses/progresses
AlloSCT considered a Ca_lteglory B: gemcitabine and
. combination chemotherapy (CHOP)
treatment option for :
: ) + total skin electron beam (TSEB)
patients with good or . .
. radiation therapy
partial responses

v

Possible allogenic stem cell

Adapted from Figure 14 transplant
NICE company submission 2
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Comments from patient and professional groups

Symptoms of CTCL include inflammation, and painful, itchy, unsightly lesions;

— ltching all the time can have a significant impact on quality of life, making it difficult to
sleep, and reducing quality of life.

— If inflammation is widespread, some people find it difficult to control their body
temperature, and develop fevers, chills and shakes, even hypothermia

— Skin may be painful, particularly if people have tumours or if areas of skin weep or
become infected. There is a risk of infections when skin is broken and irritated

People with CTCL are likely to be very self-conscious about the way their skin looks,
which has a significant psychological impact

Treatments for people with CTCL are decided by specialists on an individual patient basis
according to specific patients needs and expertise of the specialist centre

Current treatments are effective for 9-12 months before loss of response (>50%). Patients
may survive several years and treatment options are very limited so patients suffer from
painful, itchy, weepy skin lesions

There is huge unmet need for effective treatments proven to keep CTCL under control for
longer so that people with CTCL can have a better quality of life

A number of patients have been treated with BV outside clinical trials using the
compassionate use programme

NICE 11



Brentuximab vedotin

Antibody—drug conjugate comprising an anti-CD30 monoclonal
antibody attached by an enzyme-cleavable linker to a potent
chemotherapeutic agent, monomethyl auristatin E. The antibody—
drug conjugate allows for the selective targeting of CD30-
expressing cancer cells

Mechanism of
action

The European Commission granted an extension of the marketing
authorisation for brentuximab vedotin on 15 December 2017 to
include the treatment of adult patients with CD30-positive
cutaneous T-cell lymphoma (CTCL) after at least 1 prior systemic
therapy

Marketing
authorisation

 The recommended dose is 1.8 mg/kg administered as an
intravenous infusion over 30 minutes every 3 weeks
« Patients with CTCL should have up to up to 16 cycles

Administration
and dosage

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

List price « Based on mean cycles of 12 for the average duration of therapy

in ALCANZA, the mean cost per course for an average patient is

estimated (including PAS) at approximately [ Gz

NICE
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Decision problem (1)

NICE scope

People with relapsed or refractory
CD30-positive CTCL following
directed skin therapies and/or at
least one systemic therapy

Population

Company

Optimised

People with relapsed or refractory CD30-
positive advanced cutaneous T-cell
lymphoma (i.e mycosis fungoides [MF]
stage IIB and above, primary cutaneous
anaplastic large cell lymphoma [pcALCL]
and Sézary syndrome [SS]) following
directed skin therapies and/or at least one
systemic therapy

Intervention

Brentuximab vedotin (BV)

T EICICIEN Established clinical management

without BV

Second-line systemic therapy in CTCL.:
Bexarotene (BEX)

Methotrexate (MTX)

IFNa, while not licensed is considered
relevant but no clinical data available

Outcomes

Overall survival (OS),
progression-free survival (PFS)
response rate, adverse effects of
treatment (AEs), health-related
quality of life (HRQoL)

As in the NICE scope with additional
outcomes; ORR4 and Skindex-29 which
were primary end points in the ALCANZA
trial. Overall survival is not considered

relevant for this condition 13




Company’s rational for differences between
NICE Scope and company submission

Rationale for differences

Population The population is narrower than the marketing authorisation because
this population is most relevant to NHS clinical practice

oIy EICICICIN < Clinical feedback indicated that BV would be used after first-line
systemic therapy; therefore the comparators exclude non-systemic
therapies

« Combination chemotherapy is used later in the treatment pathway so
not considered a comparator

* No clinical data available for INFa as identified studies did not report
relevant outcomes or not generalizable to NHS clinical practice

Special None specified in the NICE scope
CUELLEUCIEE . AlloSCT included as per scope and UK clinical pathway
S « UK clinical advisors stated patients in early stages of the disease will

not require systemic therapy and therefore not included in subgroup
considerations

NICE
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Comments on decision problem

Population _|

Comparator

NICE

" ERG:

The clinical advisor to the ERG supported the company’s rationale that the

advanced subgroup are the most likely candidates for treatment with BV in UK

clinical practice
The MA does not preclude treatment for patients with early stage disease
Cost-effectiveness only includes evidence for subgroups MF and pcALCL

ERG:

Category A therapies (including BEX and MTX) are the most appropriate
comparators for MF, SS and LyP. However,

Category A therapies are all considered equally effective

The lack of data on IFN-a as a comparator is not considered to be a major
limitation as all therapies are considered equally effective

AlloSCT is not considered a comparator as patients would rarely receive an
alloSCT immediately after treatment with a Category A therapy

Clinical experts statements:

Management will be similar in patients with pcALCL, MF and SS

Low-dose methotrexate, bexarotene and IFN-a are used as 2" line treatment
options in clinical practice in England

Multi-agent chemotherapy (CHOP) should not be considered a comparator

15



Company’s evidence of clinical effectiveness

Evidence Population Used in clinical Used in cost
effectiveness effectiveness
ALCANZA — multicentre, Adults with CD30+ CTCL (MF | Yes Yes
randomised open-label or pcALCL) who received prior
study of BV vs. PC (MXT or | radiation therapy or =1 prior
BEX) systemic therapy (pcALCL) or
=1 prior systemic therapy (MF)
(n=128)
Kim et al 2015 - MF or SS, stages IB-IVB, with | Yes No
multicentre, open-label, =1 systemic therapy failure
single-arm study of BV (n=32)
Duvic et al 2015 - Single | CD30+ LyP in need of Yes No
centre, open-label, single- | systemic therapy, or previously
arm study of BV treated pcALCL or MF (n=54)
Abbreviations: LyP, lymphomatoid papulosis; PC, Physician’s choice

NICE 16



ALCANZA trial - summary

128 adults (aged =218 years) who have ECOG performance status 0—2 with:

CD30+ MF who received 21 previous systemic therapy, or
CD30+ pcALCL who received 21 previous systemic therapy or radiotherapy
No patients with SS or LyP included

34 centres across 11 countries. UK: 4 sites; 24 patients total

NICE

PC:

methotrexate or bexarotene

Outcomes:

» Objective response rate (ORR4) — primary

* Progression-free survival (PFS)

 Response rate

* Duration of response (DOR)

« Safety (adverse events)

« HRQoL

« Time to next antineoplastic therapy 17



ALCANZA baseline characteristics

Characteristic

Brentuximab vedotin

(n=64)

Randomisation:

disease diagnosis

Physician’s choice:
methotrexate or bexarotene

Median age (IQR), years
Male, n (%)
White race, n (%)
ECOG performance group, n (%)
PS=0
PS =1
PS =2
CD30 expression, %, median (range)
Time since diagnosis, mo, median (range)

62 (51-70)
33 (52)
56 (88)

43 (67)
18 (28)

3 (9)

32.5 (12.5-67.5)
42.2 (12.8-87.4)

59 (48-67)
37 (58)
53 (83)

31.3 (12.0-47.5

)
)
2 (3)
)
37.0 (12.3-102.7)

)

Time from progression, mo, median 2.4 (1.4-7.9) 1.3 (0.9-3.7
(range) ]
MF, n (%) 48 (75) 49 (77)
ALCCL, N (/) TO (Z2D) O (Z23)
Lines of prior therapy, n, median (range)
Total 4.0 (2.0-7.0) 3.5 (2.0-5.5)
Skin directed 1.0 (1.0-2.0) 1.0 (1.0-2.0)
Systemic 2.0 (1.0-4.0) 2.0 (1.0-3.0)

NICE
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ALCANZA baseline characteristics (advanced
disease) - not randomised by disease stage

Physician’s choice:

Brentuximab vedotin

Characteristic _ methotrexate or bexarotene
(n=49) (n=46)
Median age (range), years 62 (31-82) 94 (25-83)
Male, n (%) 25 (52) 24 (52)
White race, n (%) 44 (90) 31 (76)
ECOG performance group, n (%)
PS=0 34 (69) 31 (67)
PS =1 12 (25) 13 (28)
PS=2 3 (6) 2 (4)
CD30 expression, %, median (range) 40 (0-100) 33.8 (0—-100)
ITime since diagnosis, m, median (range) 40.9 (2.6-540.3) 28.0 (3.1-273.2)
Time from progression, m, median (range) 2.4 (0.6-112.2) 1.3 (0-45.7)
MF, n (%) 33 (67) 31 (67)
pcALCL, n (%) 16 (33) 15 (33)
Lines of prior therapy, n, median (range)
| Total 4.0 (0-13) 3.0 (1-13)
Skin directed 1.0 (0-6) 1.0 (0-7)

Systemic 2.0 (0-11) 2.0 (1-8)



ALCANZA results: advanced disease

Primary outcome: Objective response lasting at least 4 Months (ORR4) by IRF

Difference (95% CI) p-value

Number (%)
achieving ORR4

» Efficacy favoured BV across all subgroup analyses; including MF or pcALCL diagnosis, or
if patients received MTX or BEX for PC

« All results were statistically significant apart from baseline ECOG PS =1 and a baseline
skin tumour score of 0 which had small numbers of patients

29 (59.2) 4 (8.7) 50.5 (31.6 to 66.4) <0.001

Secondary outcome: Response rates by IRF assessment

Response BV PC p-value
Overall response 34 (69.4) 8 (17.4) <0.001
rate
Complete 10 (20.4) 1(2.2) 0.005
response
Partial 24 (49.0) 7 (15.2) Not reported
response

NICE 20



ALCANZA results: Response rates ITT population

Primary outcome analysis: ORR4, objective response lasting at least 4 months

Difference (%)

(95% Cl) PREILE

BV (n=64) PC (n=64)
ITT per independent review (IRF) at 22.9 months follow-up

- —
lc\l)térgaer(k)achlevmg 36 (56.3) ‘ 8 (12.5) 43.8 (29.1-58.4)| <0.0001

ITT per investigator (INV) g4t 22.9 months foIIO\[I-up

Number (%) achieving
ORR4 | 38 (59.4) l
The results for INV assessment are broadly comparable to those by IRF assessment

5 (7.8) 51.6 (34.8-65.8)| <0.001

Secondary outcome analysis: ORR, overall response rate and CR, complete response

Stage at baseline, n/N (%) BV (n=64) PC (n=64)
ORR CR ORR CR

ITT per independent review (IRF) at 22.9 months follow-up

Number (%) achieving response 43 (67) 10 (16) 13 (20) 1(2)

ITT per investigator (INV) at 22{9 months follow-up

Number (%) achieving response 44 (69) 12 (19) 14 (22) 0 (0)

NICE 21



ALCANZA results: Progression-free survival

Secondary outcome: Kaplan-Meier (KM) curve for PFS assessed per IRF for the
advanced population at 33.9 months follow-up

Median PFS (95% CI)
BV (n=49): 16.5 (15.5-27.5)

ERG: After 16 cycles
of treatment patients
not assessed for 12

1.00 A PC (n=46): 35 (2_4_4_9) weeks. All patients who
progressed between
end of treatment

= 079 : ded as
= Drop in PFS recor
3 progressed at
o
S 0.50 assessment (~ 60
g weeks after starting
= |_‘-|_\_tre‘atment)
@» 025
|
0.00
0 300 600 900 1200
Time
- Number at risk
e TPcd{ 46 5 4 0 0
S BvV{ 49 32 13 5 1
e 0 300 600 900 1200
NICE Time 22



ALCANZA results: other

Outcome Result
(months) 22/ PC (95% cI)
Overall 43.6 41.6 ol:soiLIe
survival  (41.0-NA) (21.1-NA) P

to report

Overall survival was not a pre-specified end point
« OS data are extremely immature

* Very few events (16 events [33%] in the BV
arm and 18 events [39%] in the PC arm)

» 46% of patients with advanced-stage disease
crossed-over from the PC treatment arm and
received BV as a subsequent therapy

Time to 14.2 5.5 H'(%O{Sjo
togtment  (122-204) (34-9.5) (o

* More than 55% of patients in both treatment
arms received 21 subsequent therapy

NICE

Overall survival (advanced subgroup)

Survival probability

-
=
@
E
=
a
[]
=
-

0 400
Number at risk

46 25
1 a0 40

0 400

== PC =+ BV

0 3 6 9 12 15 18 21 24 27 30 33 36 39

Time (months)

Number at risk
46 25 15 9 5 3 3 2 0 o} 0 0 0 o

BV 49 45 38 33 29 19 14 11 7 5 3 1 1 (e}

0 3 6 9 12 15 18 21 24 27 30 33 36 39

Time (months)
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ALCANZA results: Allogeneic stem cell
transplants

Enrolled in ALCANZA
advanced sublgroup (n=95)

Of the 7 patients who
Subsequent therapies: received alloSCTs 4
chemotherapy + (TSEB) were based in the UK.
radiation therapy 24 patients enrolled in
the ALCANZA trial from
the UK.
17% of UK patients
received an alloSCT

NICE 24



ALCANZA: health-related quality of life

The European Quality of Life 5-Dimension (EQ-5D) is a generic instrument for patient-reported
HRQoL. EQ-5D measures:

* mobility

» self-care

* usual activities

» pain/discomfort

* anxiety/depression

Skindex-29 is a 30-item, dermatology-specific, self-reported questionnaire which has been
utilised and validated in CTCL. It assesses 3 domains:

 symptoms
 emotions
« function

EQ-5D and Skindex-29 data was collected during ALCANZA.

EQ-5D is the preferred measure of HRQoL for the NICE reference case but the company stated
that this may not be sensitive enough to demonstrate impact of CTCL symptoms on HRQoL e.qg.
constant severe, intense itching causing insomnia.

NICE 25



ALCANZA results: health-related quality of life
(advanced disease subgroup)

Symptom relief measured by Skindex-29

(change from baseline to end of treatment) Comparison of Skindex-29 and EQ-5D scores

BV had greater symptom reduction High Skindex-29
. —BV —PC | | symptom score (severe
N | | negative impact on QoL) | Poor correlation

v

Mean change in Score (SD)
- 3
f
I l 4+
f/ I
f—=
I.
| |
\
|
\
.
— 1 T
\
\
\
\
\
\

& O
S o

o8
£
- e
(AR N __N 1J

$ .....
=
p =
(] e
D
(=] [
21 7! 4 dl—T7 TVt 1 e | e CYY Y S
i 06 -05 0 1 02 03 04 05 06 0. 0’
=3 EQ-5
o
£ \ J
= |
7,
f=1
o
@D
=

High EQ-5D (moderate ’
to good QolL)

C: Ci 8D1 Cc10D1 Cci12z2D1 C14D1 D O
Cycle/Day
48 3 40 33 32 0 3 20 3
i : 26
c cebD1 in] c10D1 D c14D1 C16DA {e]



Supporting evidence: baseline characteristics

Characteristic ALCANZA trial Duvicetal Kimetal Mathieu et
All patients BV only 2015 2015 al 2016
Patients at baseline 128 64 o4 32 32
Age, median 60 62 60 62 66
(range) (48to69) (51to70) (31to77) (20 to 87)
Type of CTCL, n (%)
MF 97 (76) 48 (75) 31 (57) 29 (91) 19 (60)
SS 0 0 0 3(9) 10 (31)
pcALCL 31 (24) 16 (25) 3 (6) 0 0
LyP 0 0 10 (19) 0 0
Other 0 0 10 (19) 0 3 (9)
Stage of CTCL
Early CTCL, n (%) 33 (34) 15 (31) - 4 (13) 3(9)
Advanced CTCL, n (%) 95 (74) 49 (75) - 28 (88) 27 (90)
Not specified, n (%) 0 0 58 (100) 0 2 (6)
m‘fanced stage 31 (33) 16 (33) _ n/a n/a
pc C

Ad o~ a_a

NICE

O Advanced disease population
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Supporting Results: Kim et al 2015 and Duvic
et al 2015

Notable subtypes of CTCL, SS and LyP were not included in the ALACANZA trial but are
included in the marketing authorisation. Phase Il trials, Kim et al 2015 (SS: n=3) and Duvic
et al 2015 (LyP: n=10) show consistent outcomes with ALCANZA trial

ALCANZA (n=49) K'm(f]t 2'0)2015 Duvic et al 2015 (n=48)
IRF assessed

__MF_ | SsS__| _MF__| _LyP | Other |

ORR 34 (69.4)* 19(70.3) 2(86.7) 15(54.0)  9(100) 9 (100)
CR 10 (20.4) 000) 1(333) 2(71) 5(55.6) 8(88.9)
PR 24 (49.0) 19(70.3)  1(33.3) 13(46.4) 4 (44.4)  1(11.1)

Progression-free survival

ALCANZA Kim et al 2015 .. Duvic etal 2015
1.04 BV 1.04 _ v
o 2 08 PC o = 08- E 08+
E% 0.6 Eg‘: 0.6 E_:_’%“-G
g’::; 0.4 g% 0.4 §§ 044
£z 2 2
& 0.2 = ] 2 02
N IR IR L TR TE s R LR REETIETE. 0 25  E0 75 100 125 0 05 10 15 20 25 30 35

Time from randomisation . , . :
NICE (months) Time (weeks) Time From First Brentuximab Dose (years) 28



ALCANZA results: adverse events
ITT and advanced disease stage
o populations were very similar
(n=49) (n=44) BV was generally well tolerated

Any AE 46 (94) 40 (91) Only 1 grade 23 event was
experienced by >10% of patients
Any grade 23 AE 19 (39) 24 (55) .+ The most common grade =3 TRAE
observed with BV treatment was
Drug-related AE 41 (84) 31 (70) peripheral neuropathy. 86% had
improvement or resolution
DIUEHEIENER =5 A e a) 19 (=) . BEX treatment was associated with
. : i o
Serious AE 13 (27) 16 (36) hypertriglyceridaemia (30%)
: * Most common AE with MXT was
zlrzug-related serious 7 (14) 3(7) pyrexia (28%)
o Evidence from Duvic et al 2015 and
AE res.ultlng.ln StL_’dy* 12 (24) 4 (9) Kimetal 2015 reported similar AE
drug discontinuation profiles to that observed in the main
O el e dEsilE 3 (6) o andupdated ALCANZA analyses

NICE
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ERG’'s comments: clinical results

Baseline
imbalance

ALCANZA
outcomes

Supporting
evidence

NICE

—_—

—

—_—

Patients in ALCANZA appear to be representative of clinical practice
Small imbalance in baseline characteristics, those in BV treatment arm
older, more heavily pre-treated, bias likely to favour the PC treatment
arm compared to BV treatment arm

BV subgroup had higher baseline EQ-5D scores

Appropriate outcomes were assessed

BV results in increased ORR4 and improved PFS

The results for INV are broadly comparable to those by IRF assessment
for all outcomes

HRs for time to treatment and PFS should be interpreted with caution as
proportional hazards assumption does not hold

Agrees with the company that OS data are immature and confounded by
subsequent treatment switching, results should be interpreted with
caution. Not possible to obtain robust estimates of effectiveness for OS
HRQoL data is limited as small number of eligible patients which
decreased over time - no firm conclusions can be drawn

Evidence limited to small single-arm studies for SS and LyP
Supporting data show that findings for ORR and median PFS are
generally consistent across studies

Data limited for rare subtypes, cost effectiveness evidence is only
available for patients with MF and pcALCL

30



ERG’'s comments: ALCANZA safety results

ALCANZA
Exposure to
study
treatment

ALCANZA
Safety

ALCANZA
adverse
events

NICE

—

Patients in the BV arm were on treatment for longer than patients
in the PC arm (median time 237 BV and 130 days in PC)
Duration of BV treatment in the ALCANZA trial longer than for
patients in the single-arm observational studies

Safety results for the overall trial population and the advanced
stage subgroup are very similar

290% of patients in both the BV and PC arms of the ALCANZA trial
reported at least one any-grade treatment-emergent adverse event
(TEAE)

Few grade =23 TEAEs were experienced by two or more patients
treated with either BV or BEX

Grade =3 TEAESs occurring in two or more patients in the BV arm
were peripheral sensory neuropathy (8%), neutropenia (6%) and
peripheral motor neuropathy (4%)

86% of patients with peripheral neuropathy had either improvement
or resolution, but 9 (20%) patients with peripheral neuropathy
discontinued treatment with BV

one treatment-related death - patient did not meet the trial eligibility
criteria due to elevated liver function tests



Cost-effectiveness

NICE
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Company model [1]

Clinician feedback Assessed and
On-treatment [ ) & response rate A received at 18
or off- — AlloSCT . weeks (6 BV
treatment cycles)
Receiving active / Receiving active
therapies or AlloSCT therapies or
end-stage [ . — . end-stage
symptom symptom
Mmanagement management
« Partitioned survival model - OS and PFS modelled independently
* The analysis uses data from the advanced subgroup from ALCANZA
including patients with MF or pcALCL only
 PFS, OS and time-on-treatment (ToT) data for pre-progression/post-
progression states from ALCANZA trial
« Disease free survival (DFS) and OS data for post-alloSCT taken from real
world data CTCL patients at Hammersmith Hospital, London
NICE |. Time horizon: 45 years, Cycle length: 1 week, Discount rate: 3.5% 33




Company model [2]
Payoff approach

To calculate the costs of subsequent therapy in post-progression, the company used a ‘payoff
approach’

The payoff approach works by calculating the mean time spent in the post-progression state
and dividing it into: (1) active therapy and (2) end-stage management

The mean time spent in post-progression retains the partitioned survival approach. It
was calculated by the area between the OS and PFS curves for non-alloSCT outcomes, and
area between the alloSCT OS and DFS curves for alloSCT outcomes

Mean costs and QALY's for active subsequent therapy and end-stage care are multiplied by the
time spent in those phases and then summed to give mean costs and QALYs for the whole
post-progression state

The ERG states that the company applies discounting in the post-progression state as a ratio
of the difference in the exponentiated time entering a state and the time leaving versus time
spent in the state.

The full impact of discounting is not captured by the payoff approach.

Different distributions with the same mean lifetime will produce different overall costs and
QALYs due to discounting. This means the shape of the OS curve has no relevance to model
outcomes once patients have progressed beyond estimating mean OS.

NICE 34



Company’s extrapolation of survival in the

model

Company’s choice of parametric curves

Outcomes without an

alloSCT OS

ToT

Percentage of patients
undergoing alloSCT

Outcomes for
patients who receive [BIgS]
alloSCT

OS

NICE

Weibull Weibull

Data from PC arm

applied to BV Loglogistic
patients

Direct ALCANZA Direct ALCANZA
data data

Clinician feedback — 40% of responders
would be eligible for alloSCT

Gompertz

Log-normal
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Survival probability (%)

Company’s model inputs: extrapolation of
progression-free survival (without alloSCT)

100%

Company chose the Weibull
parametric curve to model both
BV and PC based on clinical
expert feedback

Brentuximab vedotin (BV)
AIC BIC
Exponential 284 286

90% A
80%

70%

60%

50%

Weibull 286 290

40%

Gompertz 286 290

Log-logistic 287 291

Physician’s choice (PC)
AIC BIC
Exponential 232 233

30%

20%

10%

0%

0 2 4 6 8 10 12 14 16 18 20

Time (Years) Weibull 233 237
——BV-KM —PC-KM —BV - Weibull —BV - exponential Gompertz 229 233
~—BV - log-normal —— BV - log-logistic —BV - gompertz ===-PC - Weibull Log-logistic 231 235
----PC - exponential ----PC - log-normal ----PC -log-logistic =~ e PC - gompertz Log-normal 299 233
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Company’s model inputs: extrapolation of
overall survival (without alloSCT) [1]

Clinical data
OS was not a primary or secondary endpoint in ALCANZA. Data are:
— Immature
— Based on a small sample size with few events
— Confounded because of crossover, 46% of PC patients had BV on progression

» Arank preserving structural failure time (RPSFT) model estimated an increase in OS
for BV at earlier time-points and a higher rate of long-term OS for PC - Company
stated this was not clinically plausible

— BV was not expected to worsen survival

— No increase in OS was expected with BV (except in patients who bridged to
alloSCT)

Company assumptions for the cost-effectiveness modelling

« Company assumed OS was equivalent for both BV and PC

« Base-case OS for both arms based on parametric curves fit to the PC OS data
« Scenario analysis considers the use of independent curves

« Company validated model outcomes of OS against Kim et al 2003 and Agar et al 2010

adé'usted for proportional severity observed in ALCANZA
NIC 37



Company’s model inputs: extrapolation of
overall survival (without alloSCT) [2]

100%

Company chose the log-logistic
parametric curve to model OS as it
was the most likely to represent
long-term outcomes

90%

30%

70%
S
Z 60% Physician’s choice (PC)
@
g oo - AlIC BIC
g son R Exponential 300 302
? o Weibull 302 305
20% Gompertz 300 303
RN H“m““""-'---.n.-l.._ _
10% \‘u..:: ““““““ B s Bt L T S L Tt I Log-IOQIStIC 300 304
o 0 5 10 s 5:; h""---:??-_:h“‘;;‘ 35 40 I—og'normal 298 302
Time (Years)
——BV - KM —PC - KM ----PC - exponential -—--PC - log-normal
----PC - log-logistic ----PC -gompertz ----PC - weibull

Proportion of patients surviving at various time points by parametric

 [tyear  [3-years |5-years _|10-years |20-years _
Exponential 77.98% 47.41% 28.83% 8.27% 0.68%
Log-normal 73.95% 47.92% 35.39% 20.79% 10.52%

NICE [ErIr Il 73.88%  47.42%  3464%  20.46% 11.10%




Company’s model inputs: percentage of
patients undergoing alloSCT

NICE

In clinical practice, eligibility for an alloSCT is defined by underlying fitness
(age, comorbidities) and depth of response

The proportion of patients receiving alloSCT in the model was based on
clinician feedback and response rates (ORR)

It was assumed up to 40% of responders would be eligible to receive an
alloSCT because of age, co-morbidities, likelihood of matching to a donor and
patient choice

27.50% of patients who had BV and 7.11% who had PC would be eligible for
alloSCT

AlloSCT in the model occurred at week 18 (post 6 cycles of BV)

response response disease

PC 45 1 7 12
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Survival probability (%)

Company’s model inputs: extrapolation of
disease free survival (DFS) after alloSCT

i —_M

: Expanential °

— Weibull

Lognormal

Time (Years)

NICE

Patients eligible for alloSCT transition to
the ‘alloSCT’ health state

In this state transitions are determined
by disease free survival and OS
parametric curves fitted to real-world
outcomes from Hammersmith Hospital
(London supra-regional centre)

Visual inspection of the KM data shows
relapsing after alloSCT is likely to occur
in the first twelve months following the
transplant

The observed DFS real-world data was
digitised and parametric survival models
were fitted and assessed

Company chose the Gompertz curve
because it is the only curve that reflects
the decreasing probability of relapse
reducing over time
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vival probability (%)

Sur

Company’s model inputs: overall survival
following an alloSCT

Patients relapsing after an alloSCT transition to the ‘alloSCT relapse’ health state
Overall survival was extrapolated using the log-normal parametric curve

Patients who relapse are represented by the difference between the DFS and OS curve
DFS curve converges with the OS curve at ~12.8 years

After this time point survival is driven by the maximum of the probability of relapse and the
probability of death based on background mortality

Modelling of DFS and OS incorporating
background mortality

30%

25%

I
20%

of patients

50% 15% ||

S
[=}
ES

10%

Proportion

30%
5%

0% -
0.0 50 10.0 15.0 200 250 300 350 40.0 45.0

Time (years)
—BVOS --BV-DFS —PCOS -- PC-DFS

Time (Years) 41



Company’s model inputs: Utility values

HRQoL data collected using EQ-5D and
Skindex-29

Utility values in model based on EQ-5D
as the preferred measure of QoL by
NICE. However, EQ-5D is not sensitive
to CTCL symptoms and so may not be
an accurate reflection of a patient’s
quality of life

No mapping mechanism exists for the
Skindex-29, but the score was included
in a regression model fit to the EQ-5D
data from the ALCANZA trial

The differences in utility values by
treatment (both observed and predicted)
was driven by the difference in Skindex-
29 score

Adverse event disutility's applied to
ALCANZA trial data for grade 3 or 4 AEs
experienced by at least 5% of patients

NICE

Utility Values

Health Treatment Utility
state value

PFS

Allogeneic
SCT

PC

(0-14 days)
(14 days — 3
months)

(>3 months)

Progressed disease

End Stage Symptom
Management care

0.68

0.64

0.42

0.60

0.77

0.61

0.38

ALCANZA
using
regression
modelling

Van Agthoven
et al.

No CTCL
source, well
recognised
alloSCT
HRQL

ALCANZA

Swinburn et
al. related
lymphoma
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Company’s model inputs:
Costs and resource use

Drug costs

Administration
costs

Pre-progression
health state

Post-progression
health state (with
and without
alloSCT)

Transplant costs
and 2yr follow-up

Adverse events

Miscellaneous

eMIT or MIMS, British National Formulary
The dose schedule of BV aligned with ALCANZA and MA
BV and PC drugs were costed according to actual use in the trial

NHS National Schedule of Reference Costs 2016-17

Clinical expert opinion and London Cancer Alliance (LCA) skin
systemic anti-cancer therapy (SACT) protocols

Resource use: Payoff approach — Active treatment data from the
Prospective Cutaneous Lymphoma International Prognostic Index
(PROCLIPI) study. End stage management informed by clinical expert
opinion (interviews)

Costs: informed by clinical expert opinion and LCA SACT protocols

Debals et al 2018
Scenario using National Schedule of Reference Costs 2016-17

Costs: NHS National Schedule of Reference Costs 2016-17

Cost of death, generic to oncology disease areas, Round et al 2015 43



Company’s base case assumptions

Assumptions and adjustments

Clinical « ALCANZA trial comparing BV with PC (including MF and pcALCL only)

Without |+ Weibull distribution for BV and PC PFS data
alloSCT |+ Equivalent survival for BV and PC - loglogistic distribution

* Assumed 40% of responders (PR and above) would be eligible for
With alloSCT

alloSCT |+ Gompertz distribution for DFS following an alloSCT

* log-normal distribution for OS following an alloSCT

Extrapolation

 Utility values derived from ALCANZA trial and literature review

« Skindex-29 used in regression model fit to the EQ-5D data

« Patients receiving end-stage management experience lower utility
values derived from Swinburn et al 2015

» Adverse event (AE) disutility from literature applied to ALCANZA trial
data for grade 3 or 4 AEs experienced by at least 5% of patients

* ToT costs from ALCANZA trial and NHS reference costs

« Assumed drug wastage

« Assumed higher costs for alloSCT compared with NHS Reference
costs

HRQoL

Costs




Company’s deterministic base case cost-
effectiveness results

Company’s base-case analysis with commercial arrangement (confidential simple
discount)

costs (£) - QALYs | costs (£) QALYs salelog)

723 1R
BV e 843 R - - BV dominates £134,218

NICE 45



Chance of Cost-effectiveness

Company’s probabilistic analyses

100% -

£400,000
90% _//
£300,000
80% -
£200,000 .
70% - 5
@ ; ;
2 £100,000 : _
-g.. __EG_...——_-'_'"'"”” o EEALY il . ’ . :
50% - g_uo -0.50 0.00 050 1.00 150 .. 2,00 250 3.00 3.50 4.00 4.50
E k! . g
B 3 : A
40% - g £100,000 :
30% - -£200,000
20% - -£300,000
10% - -£400,000
’ Incremental QALYs
0% . . : : . . : . e : W
Individual data points 4 Deterministic Model Result
£0 £20,000 £40,000 £60,000 £80,000 £100,000 £120,000 £140,000 £160, — Willingness to Pay £30,000 per QALY o Prehatsilistic: M

Willingness to Pay
——Brentuximab vedotin PC

« The probabilistic ICER from 5,000 iterations remains dominant as in the deterministic result

« The Cost-Effectiveness Acceptability Curve (CEAC) — at a willingness to pay threshold of
£30,000, BV was cost-effective in 91.38%

The ERG noted that the company’s PSA results are substantially

different () compared with the deterministic results
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Company’s deterministic analyses

NMB
£0 £20,000 £40,000 £60,000 £80,000 £100,000 £120000 £140,000 £160,000 £180,000
Post-progression - CTCL specific end stage care . 00000 |
Eligible proportion for SCT =1
Medium Allevyn dressings . |

Cost of end life B
Palliative care support team B
Cost of SCT B
Mepilex large sheet dressings B
HSUV - SCT (beyond 3 months) N |
Pre-progression [ [
Macmillan nurse / Social services B

u Lower bound ® Upper bound
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Company’s scenario analyses

ICER
(E/QALY)

Company base case BV Dominates £134,218
Use of KM data directly for PFS BV Dominates £127,530
Lognormal fit to PC OS curve (used for both BV and PC) BV Dominates £133,464
Percentage of patients eligible for alloSCT reduced to 20% BV Dominates £98,563
Cost of alloSCT reduced to £65,154 (NHS Reference costs) BV Dominates £140,906
Percentage of patients eligible for alloSCT reduced to 5% BV Dominates £58,723
Observed utility value data from ALCANZA BV Dominates £134,151
Reduce post progression active therapy cost by 20% BV Dominates £131,703
Reduce end-stage care cost by 20% BV Dominates £102,842

NICE 48



Summary of ERG’s comments on the
company's cost-effectiveness modelling

Clinical uncertainty
alloSCT

The ERG does not consider including alloSCT in

the base case to be appropriate as there is limited

data to support the company’s placement or rate
of transplant

Overall survival and post progression state

Modelling zero OS gain results in lower post-
progression survival (PPS) for patients in the BV
arm. Patients spend less time in costly end-stage
care compared to patients in the PC arm

Results are sensitive to changes made to the
costs and benefits accrued in the PPS state

Population

ALCANZA data (advanced
subgroup) used for patients who
do not receive an alloSCT

Post alloSCT data from supra-
regional centres in London

The company model does not
present any evidence for BV in
people with SS or LyP

Model structure

Probabilistic results are considerably different to
the company’s deterministic results

The company’s payoff approach simplifies the
model but reduces flexibility for sensitivity
analyses

Health-related quality of life

Utility values for PFS calculated
from ALCANZA EQ-5D data
adjusted by the Skindex-29; does
not reflect NICE methods guide

Utilities for end-stage care may
not reflect CTCL patients

Not appropriate to use different
PFS utility values for BV and PC
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ERG's preferred approach to model cost
effectiveness: alloSCT

The ERG considers that there is too much uncertainty in the expected outcomes and duration of
those outcomes to include alloSCT in the pathway

* No available evidence of outcomes for alloSCT post treatment with BV

« 7 patients received alloSCTs in ALCANZA, (17%) UK patients in ALCANZA received alloSCTs

* The place in the treatment pathway does not seem to represent clinical practice —patients
whose disease progresses on 2" line therapy have other treatment options available. AlloSCT
carries a significant risk of complications and is not likely to be accepted by all at this point in
the pathway

« Limited data presented on the patients with CTCL from the supra-regional centres in London
who received allosSCTs to know if they are representative of the patients in the company
model who receive alloSCTs

 The rate of SCT (40% of all responders after 18weeks of treatment) appears an overestimate

ERG’s alternative modelling Incremental ICER per
scenarios Costs QALYs LYs QALY gained
Company base case e e 1.204 BV Dominates
Zle(;’ésg%compa”y gk G (e B e 0.000 BV Dominates

NICE 50



ERG's preferred approach to model cost
effectiveness: Utility values and costs

Utility values — progression free health state

 The company used a regression model including Skindex-29 scores to calculate utility values
for the progression-free state

« This is not reflective of the NICE methods guide: the ICERs per QALY gained are on a
different scale to the ICERs per QALY gained produced by models calculated without the
Skindex-29 score

* Observed ALCANZA utility values are higher for treatment with BV than with PC because of
differences at baseline

 The ERG considered it more appropriate to assume that the PFS utility values are equal for
BV and PC. The preferred utility values were calculated using an average of the observed
EQ-5D-3L values from the BV and PC arms

Adverse event decrements

« Changes in HRQoL because of AEs would be captured in the observed EQ-5D-3L values
from the ALCANZA trial, no need for further utility decrements

Costs — oral chemotherapy administration

« The ERG considered there was double counting in the administration costs of oral
chemotherapy

NICE 51



ERG’s amendments to the company base-case

ICER per QALY
Revision :
QALYs gained

Company’s base case I I 1.204 BV Dominates
Base case without alloSCT I B 0000 BV Dominates
EQ-5D utility estimates I I 1.204 BV Dominates
Equal PFS EQ-5D utility estimates for

e e 1.204 BV Dominates
BV and PC
No AE decrements - already captured

e Bl 1204 BV Dominates
by HRQoL utility values
Additional oral chemotherapy

e Bl 1204 BV Dominates
administration costs excluded
ERG’s revised company base case I I 0.000 BV Dominates

(all)
NICE 52



ERG scenario analyses

The ERG notes that there are major assumptions included in the model for which
there is neither robust evidence nor extensive sensitivity analyses

3 scenarios analyses are presented to highlight the sensitivity of the model to
alternatives assumptions

 Scenario 1 - changes to the post-progression pathway
« Scenario 2 — overall survival gain

« Scenario 3 - resource use

The ERG does not consider these scenarios to be supported by robust evidence.

The ERG stated that the results may not be meaningful, since the model is relatively

inflexible and does not accommodate changes to certain parameters.

NICE



ERG’s scenario analysis 1: changes to the
post-progression pathway

Time spent in the post-progression state:
1. PFS in the model is longer for patients treated with BV than with PC
2. OS in the model (without alloSCT) is the same for both treatments

3. Post-progression survival (PPS) is calculated as the difference between mean OS and
mean PFS

This means the risk of death after progression is higher for BV than with PC

Spending less time in the post-progression state is beneficial for the ICER because patients
accrue fewer costs from resource intensive end-stage-management

The differential end-stage care costs accrued by patients treated with BV versus PC in the
ERG’s revised base case are substantial (_)

The company’s cost effectiveness results are sensitive to changes made to the costs and
benefits accrued in the post-progression state

— To explore the uncertainty the ERG presented a sensitivity analysis on the post
progression treatment pathway and time spent in end-stage care (Scenario 1)

NICE 54



ERG’s scenario analysis 1: changes to the
post-progression pathway

Plausibility of the clinical pathway after progression

« Clinical advice to the ERG - the company's treatment pathway after progression is
implausible as it predicts that patients would spend 3 to 4 years in end-stage care

» Clinical advise to the ERG - patients would spend 5 years receiving subsequent therapies, 1
year receiving best supportive care (BSC) and 6 months receiving end-stage care

Company’s proposed pathway ERG’s proposed pathway
Post-progression = 5.05 years Post-progression = 5.05 years

Active End-stage Active « End-

BV therapy care therapy B1S;:r stage
1.9 yrs 3.2yrs 3.6 yrs 0.5yr

Post-progression = 6.24 years Post-progression = 6.24 years

Active End-stage Active BSC* End-

PC therapy care therapy Ty  stage
1.9 yrs 4.4 yrs 4.8 yrs y 0.5yr

*Costs of BSC are same as the cost of being in the active therapies minus drug treatment
costs

Alternative modelling scenarios Incremental
9 Costs QALYs

BV Dominates

I I
ERG’s revised company base case e B BV Dominates
I I

Company’s base case

ERG’s sensitivity scenario — PP pathway £494 981



ERG's scenario analysis 2: overall survival gain

ERG: This scenario highlights the sensitivity of the model alternatives assumption
around OS gain. Using the evidence presented it is not possible to say whether or not
there is an OS gain associated with treatment with BV versus PC

The ERG is not suggesting that OS gain for treatment with BV is equal to 9.5 months

1

0o BY: AF=0.779 « Scenario 2 investigates an OS gain equal to

st be: Company base case US og-logistic + general mortaiy) mean PFS gain (9.5 month gain as in the

o7 | | company base case)
£ 05 "-.‘ * Itis assumed that treatment with BV does not
= 05 affect the disease trajectory once a patient’s
§or |\ disease has progressed

v « The base case PC OS curve was used for PC

* For BV the OS curve was adjusted using an
acceleration factor to generate a 9.5 month
50 mean gain in OS

Years

___

Company’s base case 1.204 BV Dominates

ERG’s revised company base case - e 0.000 BV Dominates
ERG'’s sensitivity scenario — OS gain e e 0.794 £47.570




Alternative scenario analyses: overall survival

The company provided a scenario analyses where BV and PC are
modelled independently using the ALCANZA trial data:

« Weibull parametric curve is selected for BV OS extrapolation

* Log-normal selected for PC OS extrapolation

1.204 BV Dominates

Company’s base case

2* Company’s scenario — OS from ALCANZA - - 1.240 BV Dominates
3 ERG’s revised company base case B B 0000 BV Dominates
4 ERG'’s scenario analysis — OS gain B B 079 £47.570
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ERG’s scenario analysis 3: resource use

Resource Use frequency

» Clinical advice to the ERG - patients in end-stage care would not be well enough to attend
outpatient appointments as predicted in the company model (2.25 visits per week)

 The ERG also noted that the palliative care and Macmillan nurses are unlikely to have the
capacity for several visits per week

 The ERG reduced the frequency of visits to 0.25 for district and Macmillan nurses, palliative
support and outpatient nurse visits.

Resource use unit costs

» Less expensive dressings may also be used in clinical practice in the UK which could
reduce the cost of end-stage care and increase the ICER

If resource use in the end-stage care phase was lower than the frequency in the pre-
progression state or in the active subsequent treatment phase, the new resource use would
also be applied to the other modelled health states

Revision

Cost QALYs A2

Company’s base case

ERG’s revised company base case BV Dominates

ERG's sensitivity scenario — resource
use

B BV Dominates
I
N

£26,331



ERG's scenario analysis 3: resource use

Company base case ERG scenario 3

Frequency per
week

Frequency per

o :
Yo patients week®

% patients®

End-stage care
Hospital outpatient

Clinical nurse specialist 100 2.25 100 0.25
Dermatologist visit 100 0.17 50 0.17
Psychologist 50 0.25 5 0.25
Home visit

District nurse visit 100 2.63 100 0.25
Macmillan nurse/social services 100 1 100 0.25
Palliative care support team 100 2 100 0.25
Dressings

Mepitel dressings 25 7 (x3) 12.5 7 (x3)
Mepilex large sheet dressings 25 7 (x2) 12.5 7 (x2)
Mepilex heels 25 7 (x2) 12.5 7 (x2)
Elasticated garments 25 1 (x1) 12.5 1 (x1)
Medium Allevyn 75 I 37.5 7 (x3)

Pre-progression / Post-progression
District nurse visit 100 2.60 100 0.25

Dressings — localised 60 7 (X7) 37.5 7 (X7)

COverage« changes to company base case bold o




ERG’s scenario analyses

« The ERG cautions that the scenarios are intended to highlight the sensitivity of the model to
plausible alternatives to certain key assumptions made by the company

 The ERG does not consider them to be supported by robust evidence. The ERG’s scenarios
are not necessarily more reflective of reality than those in the company’s base case

ICER
(E/QALY)

Company’s base case B B BV Dominates
ERG’s revised company base case B B BV Dominates
S1: Changes to post-progression pathway e e £494,981
S2: Assuming an OS gain for treatment with BV B e £47 570
S3: Changes to resource use frequencies B e £26,331
S1 and S3 I £626,918
S1 and S2 B £128,445
S2 and S3 B £82,597
S1, S2 and S3 I £125,854



Innovation

Company considers BV to be innovative

BV could be a step-change in disease management for a population whom there is
significant unmet need

BV may allow more eligible patients to proceed to a potentially-curative alloSCT

BV is administered every 3 weeks as an outpatient requiring patients to spend less
time in hospital improving the QoL for patients and caregivers

The QALY gain with BV is likely to be significantly underestimated due to the limitations
of the EQ-5D as a quality of life instrument for CTCL

Poor correlation of Sindex-29 (a more appropriate QoL instrument for CTCL) to EQ-5D
data from the ALCANZA trial. No mapping algorithm available to covert Sindex-29 to
EQ-5D

Clinical expert statements

QoL is reduced in patients with advanced CTCL, they suffer pain, itching , insomnia,
disfigurement, severe odour, depression, social isolation — not all captured in QALY
Durable clinical responses are required which are rarely achieved for this group of
CTCL

The high response rates seen with BV will significantly reduce the major burden and
morbidity of advanced skin disease in the advanced CTCL population

NICE 61



Equality

« There were no equality issues raised in the company submission, ERG
report or in the patient and professional statements

« During scoping the following issue was raised:

— “if CTCL with <5% CD30 expression was excluded this may deny a
small number of patients a possibly efficacious drug as a study found 1
of 6 may respond with CD30<5%"

The marketing authorisation does not specify a percentage of CD30
expression. Therefore this is not considered an equality issue.

End of life

 The company has not made a case for BV meeting the end-of-life criteria

NICE 62
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Executive Summary

Cutaneous T-cell lymphoma (CTCL) is a rare form of non-Hodgkin lymphoma (annual
incidence of 0.75 per 100,000 people) whose primary presentation is in the skin. It
impacts patients both physically and emotionally; CTCL patients have chronic disfiguring
skin lesions and systemic symptoms, such as chronic pain and unrelenting itching, that
can severely limit daily functioning. About 30% of patients present with advanced-stage
CTCL and 25% of early-stage CTCL patients will progress to advanced disease. Quality
of life (Qol) is severely reduced in advanced CTCL (i.e. mycosis fungoides [MF] stage
IIB and above, primary cutaneous anaplastic large cell lymphoma [pcALCL] and Sézary
Syndrome [SS]). While skin-directed treatment is used in early-stage disease, the
standard of care for advanced CTCL is systemic therapy. Although a number of systemic
therapies are available, the outcomes with these agents are characterised by poor
response rates and short durations of response. A significant unmet need remains as
advanced CTCL patients will exhaust systemic treatments relatively quickly and then live
with a debilitating and highly symptomatic condition until eventual death due to
overwhelming symptoms or sepsis.

Advanced CTCL is incurable for most patients; treatment is aimed at disease control and
improving QoL. Allogeneic stem cell transplant (alloSCT) may achieve durable
remissions and is the only potentially curative option in advanced CTCL. However due to
the eligibility criteria (i.e. adequate fitness and partial or complete response to induction
therapy), only a minority of patients currently benefit from this intervention. Resource
demands for patients with advanced CTCL are high. Their care involves multiple
specialised services within hospital, including haematology, oncology, dermatology,
nursing, wound care, psychology, pharmacy, and outpatient services. This is particularly
true in the end stage of the disease, after patients have exhausted systemic treatments
and care is focused on symptom management. This end-stage care is characterised by a
huge burden to the patients, their caregivers and the NHS, as patients require intensive
support and frequent visits to healthcare professionals to deal with recurrent infections
and symptoms such as severe pain, intractable pruritus and psychological distress.
Patients have extensive skin lesions that necessitate frequent, lengthy nurse visits and
the use of large quantities of expensive specialised dressings. In addition, patients with
advanced CTCL tend to live much longer than other malignancies, meaning they are
likely to spend a significant amount of time in this resource-intensive, end-stage care
phase which is debilitating for the patients and the NHS.

Brentuximab vedotin is a targeted and highly innovative therapy which, in December
2017, was granted a marketing authorisation for the treatment of adults with CD30+
CTCL after at least 1 prior systemic therapy, an indication for which it has Orphan Drug
status. It is seen by clinical experts as an exciting new therapy for advanced CTCL, with
the potential to have a significant impact on CTCL patients in the UK. The best evidence
for brentuximab vedotin comes from a Phase Ill randomised trial (ALCANZA) that directly
compared it against physician’s choice (PC) of either bexarotene or methotrexate, both
used in the UK. Compared with these agents, brentuximab vedotin significantly
increased: median PFS (16.5 months vs. 3.5 months, HR: 0.28 [95% CI: 0.1742—
0.4647]); rate of objective response lasting at least 4 months (59.2% vs. 8.7%); and rate
of complete response (20.4% vs. 2.2%) per investigator assessment at the longest
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follow-up to date. Brentuximab vedotin also significantly reduced patient-reported
symptom burden on the Skindex-29 scale vs PC, a recognised measurement of QoL for
CTCL. Overall survival was not a pre-specified endpoint in ALCANZA and the data are
both very immature (less than 30% events) and confounded due to a high rate of
crossover in the comparator arm (46%). Due to the small patient numbers, statistical
methods to adjust for these biases resulted in nonsensical output. To maintain the
simplicity and transparency in the model and reduce uncertainty, equal survival was
assumed for brentuximab vedotin and PC.

Although the ALCANZA trial enrolled CTCL patients of all stages, the focus of this
submission is advanced CTCL patients (i.e. MF stage IIB+, pcALCL and SS), the
population which is treated with systemic therapies in the UK. This matches brentuximab
vedotin’s positioning in the recently updated British Association of Dermatologists (BAD)
and UK Cutaneous Lymphoma Group (UKCLG) guidelines for CTCL. For most patients
with advanced CTCL, brentuximab vedotin will be used to provide disease control, delay
progression, reduce symptom burden and improve QoL. For those advanced stage
patients eligible for alloSCT, it could have a profound impact on the treatment pathway
as it has the potential to be an effective bridge to transplant, supported by the
unprecedented depth of response seen in ALCANZA. The high response rates,
particularly CRs enabled with brentuximab vedotin, would allow more patients to proceed
to alloSCT than is possible currently. It offers realistic hope of long-term remission of this
traditionally incurable disease.

A health economic model was developed to assess the cost-effectiveness of
brentuximab vedotin compared with physician’s choice (bexarotene or methotrexate) for
the treatment of advanced CTCL in the UK. In the base case analysis, brentuximab
vedotin dominates PC and the reason for this finding is two-fold. Firstly, brentuximab
vedotin controls patients’ disease for longer than PC (i.e. extends PFS), meaning they
spend less time in the end-stage care state where utility is poor and care costs are high.
Secondly, due to its higher response rates compared to PC, brentuximab vedotin can
bridge more potentially eligible patients to alloSCT. Patients who undergo alloSCT have
increased OS, better utilities, and overall lower costs than patients who follow the non-
alloSCT pathway.

Overall, the health economic analysis shows that brentuximab vedotin is a cost-effective
(and indeed cost saving) option for the treatment of advanced CTCL; an option that is
desperately needed by advanced CTCL patients who have few effective treatment
choices and a devastating QOL. Arising from this, and building on the many benefits that
it offers to patients, we would suggest that it should be recommended by NICE for
routine use on the NHS for advanced CTCL.
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B.1.1 Decision problem

This submission addresses the clinical and cost effectiveness of brentuximab vedotin
within its marketing authorisation. Brentuximab vedotin is indicated for the treatment of
adult patients with CD30-positive cutaneous T-cell ymphoma (CTCL) after at least one
prior systemic therapy. This submission focuses on patients with advanced CTCL
defined as MF stage IIB and above, pcALCL and Sézary Syndrome.

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

Brentuximab vedotin 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)
¢ Brentuximab vedotin for treating relapsed or refractory systemic anaplastic large cell
lymphoma (TA478)
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Table 1. The decision problem
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Final scope issued by NICE

Decision problem addressed in the
company submission

Rationale if different from the final
NICE scope

Population

People with relapsed or refractory CD30-
positive cutaneous T-cell lymphoma
following directed skin therapies and/or
at least one systemic therapy

People with relapsed or refractory CD30-
positive advanced cutaneous T-cell
lymphoma (i.e. MF stage IIB and above,
pcALCL and Sézary syndrome) following
directed skin therapies and/or at least
one systemic therap

The proposed patient population is
narrower than the marketing
authorisation because this population is
most relevant to NHS clinical practice
(based on UK clinician feedback) and
reflects the positioning of the technology
in the UK guidelines.

Intervention

Brentuximab vedotin (Adcetris®)

As per scope

N/A

Comparator(s)

Established clinical management without
brentuximab vedotin

For the purposes of this appraisal,
relevant comparators for brentuximab
vedotin as second-line systemic therapy
in CTCL in the cost-effectiveness model
comprise bexarotene and methotrexate.
Based on the availability of clinical data,
Takeda were not able to indirectly
compare brentuximab vedotin with
interferon-a. Patients may also receive
an allogeneic stem-cell transplant
depending on their response to systemic
therapy

Feedback from an advisory board
including 10 UK clinicians indicated that
brentuximab vedotin would be used after
first-line systemic therapy; therefore the

comparators exclude non-systemic
therapies. Advisors considered
bexarotene the only licensed systemic
therapy that would be an appropriate
comparator in a second-line setting;
methotrexate and IFN-a, while not
licensed in the appraised indication,
were also considered relevant
comparators. Chemotherapy is used
later in the treatment pathway and was
therefore not considered a comparator
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Final scope issued by NICE

Decision problem addressed in the
company submission

Rationale if different from the final
NICE scope

Outcomes

The outcome measures to be considered
include:

e overall survival

e progression-free survival

e response rates

e adverse effects of treatment

¢ health-related quality of life.

In addition to the outcomes defined in
the scope, the brentuximab vedotin
phase lll trial, ALCANZA, also included
ORR4 and Skindex-29 as outcomes.
ORR4 was the primary endpoint in
ALCANZA.

The ISCL, USCLC, and the EORTC
have identified prolonged objective
response rates (ORRs) and PFS as
meaningful primary endpoints for trials in
patients with MF and SS." To assess the
impact of therapy on the unique
symptomatic burden of CTCL, newer
endpoints, such as objective global
response lasting at least 4 months
(ORR4), have been evaluated. ORR4
combines ORR and DOR to capture
response rate and duration as a single
measure.?

For CTCL, the Skindex-29 — a 30-item,
dermatology-specific, self-reported
questionnaire — may be a more
appropriate measure of HRQL than EQ-
5D-3L. Skindex-29 has been extensively
studied and validated in different patient
populations with skin diseases, including
CTCL.3®

Evaluation of OS is not feasible in most
clinical trials of patients with CTCL
because expected survival of patients
exceeds the duration of the study.’
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Final scope issued by NICE

Decision problem addressed in the
company submission

Rationale if different from the final
NICE scope

Economic analysis

The reference case stipulates that the
cost effectiveness of treatments should
be expressed in terms of incremental
cost per quality-adjusted life year.

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

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

The availability of any patient access
schemes for the intervention or
comparator technologies will be taken
into account.

As per scope

N/A

Subgroups to be
considered

If the evidence allows, consideration will
be given to subgroups based on cancer
histology.

Brentuximab vedotin is expected to be
used for patients who require systemic
therapy, and have advanced-stage
CTCL (defined as MF stage 1IB and
above, SS, and all pcALCL patients).

UK clinical advisors expressed that
patients in early stages of the disease
(i.e. MF stage IA-IIA) for the most part
will have indolent disease and will
therefore not require any systemic
therapy. Therefore, the population
anticipated to be treated with
brentuximab vedotin are patients with
worse prognosis who have advanced-
stage after at least 1 prior systemic
therapy and before standard
chemotherapy.
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Final scope issued by NICE Decision problem addressed in the Rationale if different from the final

company submission NICE scope
Special If the evidence allows, the economic Allogeneic stem cell transplantation N/A
considerations analysis should model stem cell included as per scope and UK clinical
including issues transplantation further down the pathway.
related to equity or treatment pathway.
equality 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.

Abbreviations: CHOP, cyclophosphamide, doxorubicin, vincristine, and prednisone; CTCL, cutaneous T-cell ymphoma; DOR, duration of response; EORTC, European
Organisation for Research and Treatment of Cancer; HRQL, health-related quality of life; ISCL, International Society for Cutaneous Lymphomas; MF, Mycosis Fungoides;
ORR, objective response rate; OS, overall survival; pcALCL, periocular cutaneous anaplastic large cell ymphoma; PFS, progression-free survival; SS, Sezary Syndrome;
USCLC, United States Cutaneous Lymphoma Consortium.
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B.1.2

Description of the technology being appraised

The summary of product characteristics and European public assessment report can be

found in Appendix C.

Brentuximab vedotin is an antibody drug conjugate which is composed of the monoclonal
antibody (cAC10) covalently linked, via an enzyme-cleavable linker, to the antimitotic small
molecule monomethyl auristatin E (MMAE). It delivers an antineoplastic agent to CD30-
expressing tumour cells resulting in selective apoptotic cell death. CD30 is a cell membrane
protein which is highly expressed on certain tumours including Hodgkin lymphoma and some

forms of CTCL.

Brentuximab vedotin has been designated an orphan medicine in the EU for Hodgkin
lymphoma (HL), systemic anaplastic large cell lymphoma (sALCL), and primary cutaneous T-
cell ymphoma (CTCL). Details of the licensed indication are presented in Table 2.

Table 2. Technology being appraised

UK approved name
and brand name

Brentuximab vedotin (Adcetris®)

Mechanism of action

Brentuximab vedotin is an antibody drug conjugate (ADC) that delivers
an antineoplastic agent that results in apoptotic cell death selectively in
CD30-expressing tumour cells. Nonclinical data suggest that the
biological activity of brentuximab vedotin results from a multi-step
process. Binding of the ADC to CD30 on the cell surface initiates
internalisation of the ADC-CD30 complex, which then traffics to the
lysosomal compartment. Within the cell, a single defined active species,
monomethyl auristatin E (MMAE), is released via proteolytic cleavage.
Binding of MMAE to tubulin disrupts the microtubule network within the
cell, induces cell cycle arrest and results in apoptotic death of the CD30-
expressing tumour cell.”

Classical HL, sALCL and subtypes of CTCL (including MF and pcALCL)
express CD30 as an antigen on the surface of their malignant cells. This
expression is independent of disease stage, line of therapy or transplant
status. These features make CD30 a target for therapeutic intervention.
Because of the CD30-targeted mechanism of action brentuximab vedotin
is able to overcome chemo-resistance as CD30 is consistently expressed
in patients who are refractory to multi-agent chemotherapy, irrespective
of prior transplant status. Contributions to the mechanism of action by
other antibody associated functions have not been excluded.”

Marketing
authorisation/CE mark
status

The European Commission granted an extension of the marketing
authorisation valid throughout the European Union for brentuximab
vedotin on 15 December 2017 to include the treatment of adult patients
with CD30-positive cutaneous T-cell lymphoma (CTCL) after at least 1
prior systemic therapy.’

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

Brentuximab vedotin is indicated for:”

A. 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.

B. The treatment of adult patients with CD30+ HL at increased risk of
relapse or progression following ASCT

C. The treatment of patients with relapsed or refractory systemic
anaplastic large cell lymphoma (r/r sALCL).

D. Treatment of adult patients with CD30+ cutaneous T-cell lymphoma
(CTCL) after at least 1 prior systemic therapy
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Method of The recommended dose is 1.8 mg/kg administered as an intravenous
administration and infusion over 30 minutes every 3 weeks.
dosage

Brentuximab vedotin must not be administered as an intravenous push or
bolus. Brentuximab vedotin should be administered through a dedicated
intravenous line and it must not be mixed with other medicinal products.
Patients with CTCL can receive up to 16 cycles.”

Additional tests or None
investigations

List price and average | The NHS list price of brentuximab vedotin is £2,500 per 50mg vial (ex
cost of a course of VAT).
treatment Based on mean cycles of 12 for the population covered in this

submission, derived from the average duration of therapy in ALCANZA,
the mean cost per course for an average patient is estimated at

approximately per patient without a PAS (JJJlif based on the
PAS).
Patient access As per the agreement with the Department of Health, a patient access

scheme (if applicable) | scheme (PAS) in the form of a simple discount applies for all licensed
indications of brentuximab vedotin in the United Kingdom. Unless
otherwise stated, the analyses in this resubmission reflect the ‘with PAS’
price of brentuximab vedotin.

The current PAS for brentuximab vedotin is a straight discount of [}
bringing the NHS net acquisition price from £2,500 per vial to [JJj per
vial.

B.1.3 Health condition and position of the technology in the
treatment pathway
B.1.3.1 Disease overview
Cutaneous T-cell lymphomas (CTCLs) are a rare, heterogeneous group of nhon-Hodgkin
lymphomas (NHLs) involving the skin, and rarely have evidence of extracutaneous disease
at the time of diagnosis.®1° While early-stage/localised disease is considered indolent,
approximately 25% of patients will progress to advanced-stage disease during the course of
their life." In addition, 30% of patients present with advanced-stage disease. Advanced-
stage disease, associated with a poor prognosis and significantly decreased survival vs.
early-stage disease (p<0.001), is characterised by the development of aggressive and
devastating lesions (e.g., disfiguring tumours, ulceration, erythroderma, and eventual visceral
spread).'>13

CTCL is nearly always incurable, and therefore the main goals of therapy are disease control
and improvement of quality-of-life. Recent evidence demonstrates that allogeneic stem cell
transplant (alloSCT) may achieve durable remissions or possibly cure in some patients with
advanced-stage disease.'*'6 However, the procedure can only be performed in patients who
achieve at least a partial response (PR) to induction/bridging therapy, and a minority of
patients are able to meet this criterion with existing therapies.

Advanced-stage CTCL is characterised by the uncontrolled growth of T-cell lymphocytes,
which manifest as patches, plaques, or tumours on the skin.'> More aggressive forms or later
stages of disease may also involve the blood (i.e., circulating Sézary cells), lymph nodes,
and other organs.'” Advanced-stage CTCLs have a devastating impact on both quality of life
(QolL) and life expectancy.®'318-2! Patients with advanced-stage CTCL endure intense,
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unrelenting itching, pain, alopecia, and disfigurement (Figure 1),'®2° and often die due to
disease recurrence, overwhelming sepsis, and bone marrow depletion.??

Figure 1. Advanced-stage CTCL is characterised by chronic skin manifestations
and systemic symptoms that cause severe pain and itching, alopecia, and
disfigurement: (A) MF stage IIB; (B) pcALCL; (C) MF stage IVA with LCT#-%

c

T3b (multiple lesions involving
23 body regions), primary
cutaneous CD30+ anaplastic
large-cell lymphoma

MF stage IVA with large-cell
transformation in skin/lymph nodes

MF stage IIB with
forehead tumour

Abbreviations: CTCL, cutaneous T-cell ymphoma; LCT, large-cell transformation; MF, mycosis fungoides;
pcALCL, primary cutaneous anaplastic large cell lymphoma. Images: Kim et al 2015, Fig1C?*; Kim et al
2007, Fig6B23; Kim, slide27.25

The most common types of CTCL are summarised in Figure 2; they comprise'%26;
e Mycosis fungoides (MF; most predominant subtype, >50% of cases),
e MF’s leukaemic variant, Sézary syndrome (SS; ~3—4% of cases), and

e Primary cutaneous CD30+ lymphoproliferative disorders (CD30+ LPDs; 30% of

cases).The most commonly observed LPDs are primary cutaneous anaplastic large cell

lymphoma [pcALCL, 8%—10%] and lymphomatoid papulosis [LyP, 16%]).
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Figure 2. WHO-EORTC classification of CTCL'2

Cutaneous T-cell Lymphomas* ]

CD30* LPDs

Primary cutaneous Classical mycosis Sézary syndrome
anaplastic large cell fungoides (54%)* (4%)
lymphoma (10%)

Lymphomatoid
papulosis (16%)

*Percentages are based on 1476 patients with a primary cutaneous T-cell ymphoma registered at the Dutch
and Austrian Cutaneous Lymphoma Group between 1986 and 2002.

Abbreviations: EORTC, European Organization for Research and Treatment of Cancer; LPDs, primary
cutaneous CD30+ lymphoproliferative disorders; WHO, World Health Organization.

While MF generally follows an indolent course,'? approximately 25% of patients will progress
to advanced-stage disease.’" Advanced stages of MF/SS typically manifest as aggressive
cutaneous tumours (with or without ulceration and secondary bacterial infection) or
generalised erythroderma or lymphadenopathy.'?7:27 Patients with advanced-stage disease
may also experience intense, unrelenting pruritus, leukaemic involvement of the peripheral
blood (resulting in abnormal immune function), and severe pain, all of which have a huge
negative impact on daily functioning and QoL.%82°

The CD30* LPDs comprise approximately 30% of CTCL cases and represent a spectrum of
disorders including LyP and pcALCL.'? Lesions associated with LyP and pcALCL may
spontaneously regress, and although relapse is common, progression to extracutaneous
involvement is rare.'?3° However, with extensive cutaneous or extracutaneous spread of
pcALCL, more intense systemic treatment is necessary.?!

CTCLs are primarily managed according to the type of CTCL and the stage of disease.??
Although skin-directed therapies are often effective for managing early-stage CTCL, systemic
agents are used for patients with advanced-stage disease or other adverse prognostic
features.3® As there is no single systemic agent that provides clinical benefit across all CTCL
subtypes, treatment is variable and primarily dictated by patient profile and physician choice.
Furthermore, duration of response to therapies is variable but generally short lived, and
patients will eventually experience progression in their disease.®*

Epidemiology

The 2013 overall incidence of CTCL in England was approximately 0.75 per 100,000, and
CTCL was more common in men than women (ratio approximately 1.6:1).26

In total, 1659 people were newly diagnosed with CTCL over the 5-year period spanning 2009
to 2013. More than half (65%) of these cases were MF, nearly 10% were primary cutaneous
CD30+ LPDs, and 2.5% were SS.26
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In Wales, 2013 estimates suggest a crude incidence rate of 0.48 per 100,000 person-years
and an age-adjusted (to 2000 US standard population) incidence rate of 0.39 per 100,000
person-years. In 2010 and 2011, 17 and 13 patients, respectively, were diagnosed with
primary CTCL in Wales.*

000000000 ]
O]
0000000000000
|
—

CTCL affects less than 2.2 in 10,000 people in the EU (2012 estimate), and thus, meets EU
criteria for designation as an orphan disease (i.e., no more than 5 people per 10,000).3” On
11 January 2012, brentuximab vedotin for treatment of CTCL was granted Orphan
Designation by the European Medicines Agency (EMA; EU/3/11/939)%; this was reviewed by
the Committee for Orphan Medicinal Products (COMP) at the time marketing authorisation
was granted, and orphan designation was retained (7 December 2017).

Staging, and definition of advanced-stage disease

CTCLs are classified using the TNM system. The stage of disease worsens based on
increasing size and body surface area affected (e.g., plaques, patches, or papules; classified
as T1-T4), the degree of lymph node involvement (classified as NO-N3), and the presence
of metastasis (i.e., visceral involvement; classified as MO or M1).23:38.39

The staging of MF/SS also includes an additional ‘B’ criterion (B0—B2), representing the
degree of blood tumour burden (i.e., leukaemic blood involvement). ‘B’ staging is based on
the presence/absence of Sézary cells in the blood, with B1 representing a low- and B2
representing a high blood tumour burden. TNMB designations for MF/SS are used to group
CTCL into early-stage (stages IA-IIA) or advanced-stage (stages 11B—IVB) disease (Figure
4)_38,40
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Figure 4. TNMB classification and staging for MF and SS3%40

T1: Limited . . T4:
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B=blood; BSA=body surface area; M=metasiases; MF=mycosis fungeides; N=node; S35=Sézary syndrome; T=tumour.
‘White represents early-stage diseass; Dark grey represents advanced-stage diseasze.

"lllA is BO; B is B1.

WAis separated into VAT (with blood involvement: B2) and VA2 (lymph node invobvement; N3).
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The CD30+ LPDs (e.g., pcALCL) are divided into early-stage or advanced-stage disease
based on the presence of nodal involvement or metastasis. Because it is implicit in the
definition of primary cutaneous lymphoma that extracutaneous disease is absent, all patients
are NO and MO at presentation, and remain so in early disease. N1-N3 and M1
classifications are considered advanced disease, where the lymphoma is active beyond the
skin (i.e., in the nodes or blood) and beyond the nodes (metastasised; M1).2340

Disease course

Early- and advanced-stage disease is different both in terms of the disease course and
management. While patients with early-stage or indolent CTCLs are managed expectantly
(i.e., “watch and wait”) or with skin-directed therapy, more advanced clinical stages are
associated with greater patient®5214! and caregiver?® burden, reduced QoL3 and increased
risks of relapse, progression, and death.'342

Advanced-stage CTCLs require treatment with systemic therapies.'® Though a number of
systemic agents are available, duration of response is generally short-lived and patients will
eventually experience disease progression.34

Mycosis fungoides (MF)

MF, the most common type of CTCL, is characterised Figure 5. Mycosis fungoides
by the presence of patches, plaques, and tumours.
Lymph nodes and visceral organs become affected in
later stages of the disease. While mycosis fungoides
(MF; Figure 5) typically progresses slowly,'? in a large
UK cohort of predominantly MF patients, 34% had
disease progression and 26% died due to their disease
over a median follow-up of 5.9 years. Advanced-stage
MF (i.e., stages IIB-IVB) is associated with a higher
risk for progression than early-stage disease (Figure
6),'® and neither treatment with skin-directed nor
systemic therapies has been shown to reduce the risk
of progression.*?

-
Patient with MF stage 1I1B disease
and ulceration on the left arm.
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Figure 6. Risk of disease progression by stage in MF (n=1398)/SS (n=104)"3
m5-year m10-year
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Abbreviations: MF, mycosis fungoides; NR, not reported; SS, Sézary syndrome.

Primary cutaneous anaplastic large cell lymphoma (pcALCL)

Primary cutaneous anaplastic large cell Figure 7. Primary cutaneous
lymphoma generally presents with a solitary ~ anaplastic large cell lymphoma,
or grouped, rapidly growing, and ulcerating advanced-.stgge*”
large tumours or thick plaques. Spontaneous ‘o
partial or full regression of pcALCL lesions
may occur (reported in up to 44% of
patients), but relapse is frequently observed
(41% with radiotherapy, 43% with surgical
excision, and 62% with multiagent
chemotherapy).'2:30.31

While extracutaneous spread is uncommon
(13%),12:3031 pcALCL can progress from
solitary- to multifocal lesions and generalised
involvement of the skin. Patients with
extensive limb involvement and
extracutaneous disease (Figure 7) have been
shown to follow a more aggressive clinical
course (at 2 years disease-specific survival of
50% with extensive limb involvement vs. 93% Defined as stage IVo-+: diffuse or disseminated
with typical pcALCL; p<0.001 ), and thus, involvement of 21 extralymphatic organs or

_ : tissues with or without associated lymph node
require more aggressive treatment.*4 enlargement.
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Sézary Syndrome (SS)
Sézary syndrome is characterised by the triad of Figure 8. Sézary syndrome?
erythroderma, generalised lymphadenopathy, and _
presence of neoplastic T-cells (Sézary cells) in the
skin, lymph nodes, and peripheral blood. It is
typically a fast growing malignancy with an
aggressive clinical behaviour (Figure 8),
associated with marked skin exfoliation, oedema,
and lichenification (hardening of the skin) which is
intensely itchy. Additionally, patients may
experience alopecia, onychodystrophy (abnormal
change in nails), and palmoplantar hyperkeratosis.
Many patients with SS eventually develop
opportunistic, deadly infections due to i R k.
|mmunosu.ppress.|on (i.e., widespread |mpa|r.ment Patient with SS, Ste;ge IJA?‘;E;;&
of cellular immunity as observed by defects in
numerous cell lines in CTCL), with a median
survival between 2 and 4 years."?

Life expectancy

Survival varies by CTCL subtype and stage, and is worse with more advanced disease. In
patients with early-stage MF (e.g., stage I-1lA), disease is confined to the skin, and those
with a slower disease course have survival times measured in decades.®'> However,
outcomes are substantially worse with advanced CTCL.

Kim et al 2003, a US-based study of 525 MF/SS patients, reported decrements in survival
rates with advanced MF/SS vs early-stage disease. Five-year OS rates for patients with
stages IA, IB/IIA, IIB/Ill, and IV disease were 96%, 75%, 44%, and 27%, respectively (Figure
9A). The median survival for the stage 11B/Ill group was 4.0 years and for the stage IV group
was 1.5 years*3; overall survival for patients with advanced-stage disease have not
discernibly improved since.

In a 2010 study of 1502 UK patients with MF and SS by Agar et al, significant decrements in
5-year survival rates with advancing overall clinical stage were reported (p<0.001 for both OS
and disease-specific survival with advancing overall clinical stage). The 5-year OS rate was
47% for stage IIB, and 18% for stage IV; median survival time was 4.7 years and 1.4 years,
respectively (Figure 9B)."3

Similarly, in a 2015 study of 1275 patients with advanced MF/SS from 29 centres (UK, n=3
centres and 261 patients), 5-year survival rates for stages 1B and IVB were 57% and 39%,
respectively. In patients with advanced-stage MF/SS, reported median survival times ranged
from 2.4 to 5.2 years, despite treatment.*6
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Figure 9. Survival by clinical stage in MF/SS (A) Kim et al 2003 US cohort, N=525
AND (B) Agar et al 2010 UK cohort, N=1502"345

A) Kim et al 2003 B) Agar et al 2010
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Survival according to stage at diagnosis in (A) Kim et al 2003, 525 patients with MF/SS; for stage IA vs IB/IIA
disease, p<0.001; for stage IB/IIA vs IIB/Ill disease, p<0.001; and for stage 1I1B/Ill vs IV disease, p<0.001; and
(B) Agar et al 2010 in 1502 patients with MF/SS

Abbreviations: MF, mycosis fungoides; SS, Sézary syndrome.

Although patients with CD30+ LPDs typically have good prognoses, significant survival
decrements are observed in advanced versus early clinical stages. In particular, patients with
pcALCL with regional lymph node involvement demonstrate an overall 5-year survival rate of
760/0_10,30

Treatment goals and evaluating treatment response

Because CTCLs are usually incurable, the primary goals of treatment are disease control
and amelioration of symptoms to maintain or improve QoL."®

Several instruments are used to assess symptom burden and QoL in CTCL, although none
were developed specifically for use in CTCL. The International Society for Cutaneous
Lymphomas (ISCL), the United States Cutaneous Lymphoma Consortium (USCLC), and the
Cutaneous Lymphoma Task Force (CLTF) of the EORTC have also identified relevant
clinical trial outcomes measures.

Response rates and survival

The ISCL, USCLC, and the EORTC have identified prolonged objective response rates
(ORRs) and PFS as meaningful primary endpoints for trials in patients with MF and SS.

¢ ORRs are based on a Global Response Score (GRS) and include patients with complete
response (CR) or partial response (PR) to treatment. A CR is defined as complete
disappearance of all clinical evidence of disease and a PR as regression of measurable
disease.

Evaluation of OS is not feasible in most clinical trials of patients with CTCL because
expected survival of patients exceeds the duration of the study.! No therapy, beyond
alloSCT, has been shown to improve OS and clinicians do not expect any treatment to show
such a benefit. This is aligned with clinical practice, where the primary objectives are disease
control, symptom decrease, and improvement of patients’ QoL.
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To assess the impact of therapy on the unique symptomatic burden of CTCL, newer
endpoints, such as objective global response lasting at least 4 months (ORR4), have been
evaluated. ORR4 combines ORR and DOR to capture response rate and duration of
response as a single measure.?

Skin disease burden

The modified severity weighted assessment tool (INSWAT) is a method widely used to
assess skin response to treatment in MF and SS. The body is divided into 12 regions with
preassigned percentages of total body surface area (BSA). The extent of skin disease is
assessed for each region and weighted for more severe lesions (patch=1; plaque=2;
tumour=4). The products (BSA x weighting) of each region total a sum 0-400.#” St. John’s
Institute of Dermatology in London has developed the CL-App (Cutaneous Lymphoma
Resource Tools) to assist healthcare professionals managing patients with cutaneous
lymphoma. In addition to management guidelines and prognostic scoring, the tool provides a
visual and user-friendly mSWAT calculator which allows clinicians to easily determine the
MSWAT score used to assess response.

Quality of life

For diseases affecting the skin, a specific and relevant measure of quality of life should be
used to demonstrate clinically-meaningful improvement in symptoms and health-related
quality-of-life (HRQL) as an outcome of treatment. The European Quality of Life 5-Dimension
3 Level Version (EQ-5D) is a generic instrument for patient-reported HRQL. While it has
been utilised to assess HRQL across numerous cancers, its five domains —mobility, self-
care, usual activities, pain/discomfort and anxiety/depression — may not always be sensitive
enough to demonstrate impact of CTCL symptoms on HRQL (e.g., constant severe, intense
itching causing insomnia).® In addition, the generic nature of the EQ-5D means that it may
not capture the benefits of the treatment accurately, and is less sensitive to health status
changes, such as vitality and cancer-related fatigue.*®

For CTCL, the Skindex-29 — a 30-item, dermatology-specific, self-reported questionnaire
designed to assess 3 domains: symptoms (key secondary endpoint in ALCANZA), emotions,
and function — is a more appropriate measure of HRQL in CTCL than EQ-5D-3L. Skindex-29
has been extensively studied and validated in different patient populations with skin
diseases, including CTCL.3® The questionnaire comprehensively measures the effects of
skin disease on HRQL, and can detect changes in patients over time, including effects
specific for patients with CTCL such as itching and pain symptoms, worry, embarrassment,
and frustrated emotions, and effects on relationships and sleeplessness.®%4° The symptom
domain of the Skindex-29 includes 7 items: my skin hurts; my skin condition burns or stings;
my skin itches; water bothers my skin conditions (bathing, washing hands); my skin is
irritated; my skin is sensitive; and my skin condition bleeds. Key attributes of the EQ-5D-3L
and Skindex-29 instruments are summarised in Table 3. An analysis of the correlation
between Skindex-29 and EQ-5D presented in Section B.2.7.4 shows a poor correlation with
severely symptomatic patients scoring close to 1.0 on the EQ-5D, illustrating that EQ-5D may
not accurately capture HRQL for patients with CTCL.
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Table 3. Skindex-29 and EQ-5D-3L instruments

Questionnaire

Overview

Scoring

Attributes

Skindex-29521.22

¢ 30-item, dermatology-
specific, self-reported
questionnaire

¢ 3 domains: emotions,
functioning, and
symptoms

e Scored using a 5-point
Likert scale*®

e Scoring range: 0-116

¢ Higher scores indicate
worse HRQL

e Useful for
evaluating HRQL in
patients with
dermatological
disease; has been
utilised and
validated in CTCL

EQ-5D-3L%°

¢ 5-item questionnaire:
mobility, self-care, usual
activities,
pain/discomfort, and
anxiety/depression

¢ Also includes a linear
VAS for self-assessment
of overall health state

¢ 3 levels per dimension (no
problems, some problems,
and extreme problems) that
corresponds with a 1-digit
number; digits for the 5
dimensions combined into a
5-digit number representing
patient’s health state

¢ VAS: A 20-cm vertical line
ranging from O (worst
imaginable health state) to
100 (best imaginable health
state)

o Assesses utility
values for
pharmaco-
economic analysis

*Likert scale: 0=not at all/strongly disagree, 1=rarely, 2=sometimes, 3=often, 4=all the time/very much/strongly
agree. Abbreviations: CTCL, cutaneous T-cell lymphoma; EQ-5D-3L, European Quality of Life 5-Dimension 3
Level Version; HRQL, health-related quality of life; QoL, quality of life; VAS, Visual Analogue Scale.

B.1.3.2

Burden to patients, carers and society

Patients with advanced-stage CTCL may experience substantial symptomatic and HRQL
burden of the disease for years (median survival time: 1.4 years to 4.7 years for stages 11B—
IVB'3). Coupled with the short duration of response provided by current treatment options,
advanced-stage patients will live with a high symptom burden and require extensive
symptom management for much longer than patients with most other cancers.

Physical CTCL symptoms, such as pruritus, alopecia, and other skin problems, lead to a
substantial long-term burden of disease, exemplified by physical and functional impairments.
The burden of physical symptoms, and a diagnosis of cancer, can also negatively impact
patients’ psychological and social well-being, personal relationships, and caregivers. Patients
with advanced-stage disease place more burden on the healthcare system through greater
resource use and associated costs compared to patients with early disease®'; the burden of
end-stage care is immense, with patients requiring intensive medical care and frequent
bandage changes for non-healing wounds.5? Carers of patients with CTCL also experience
the demands of caring as well as negative impacts on intimacy, family dynamics, and
emotional wellbeing.?°

The focus of this submission is for advanced-stage patients, with high symptom burden, who
have a substantial QoL decrement. Patients with advanced-stage CTCL endure much
reduced QoL, shorter lifetimes, and increased financial strain compared with the general
population.12.13.18-21

Burden of symptoms

Patients with CTCL report significant and embarrassing skin problems such as erythema, nail
splitting, keratoderma (marked thickening of the skin), hypopigmentation, fissures, lumps,
and signs associated with scratching (due to the intensity of itch).31820 These symptoms
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negatively affect daily functioning, psychological wellbeing, employment, and
relationships.'®19.28 The impact of symptoms on patients’ lives increases with advancing
stage of disease.?52141

“I would say, eighty percent of your skin open, ulcerated, a lot of pain, huge amount of
pain.”?

In semi-structured surveys, UK patients with MF/SS described their skin as oozing, infected,
intensely dry, exfoliating, thin, and sensitive.'®

“l can't sit down for very long. The skin’s very thin and fragile so | can only sit down, well |
can sit down ok on soft things but chairs, | have to have lots of cushions. | wear a sort of
dressing, a hydrocolloid dressing which is sort of foam to try and protect the thin areas so
that’s been quite difficult™?

They also described pain and practical limitations associated with skin cracking and
bleeding, especially on hands and feet.'®

“It affects the bottom of your feet. Your day-to-day sort of walking around in
uncomfortable, because, because it hardens the skin and thickens it, areas, it doesn’t
matter what you do, whether you moisturize your feet all the time, use the steroid creams,
it will crack and bleed, so it hurts™8

Due to skin breakdown, patients become unable to regulate body temperature, becoming
excessively hot (feeling burning) or cold (feeling chills), further exacerbating their discomfort.
Those who feel excessively hot have reported that the heat increased the intensity of itching,
especially at night. Overheating and discomfort were given as reasons for no longer sharing
a bed with a partner. Individuals who feel excessively cold have reported that they need to
have the heat on all the time. 836

Skin symptoms, in particular, have a substantial negative impact on patients, caregivers, and
resource use, with end-of-life care consisting of daily bandage changes, taking up to 2 hours
at a time for district nurses and patients frequently in and out of the hospital for skin
outbreaks (up to 10 days at a time).3521.41.52

“It's just, you know, like blood everywhere and open sores every, all the time. They never
seemed to really heal, like there was nothing that made it better really. You'd just cover
them and eventually it might heal...™?

Burden of itching or pruritus5283

Pruritus is a common, unrelenting, permanent and potentially debilitating symptom.'®28 |t may
become aggravated in the evening or by heat or water (e.g., bathing), and patients report
that itching interferes with sleep or leads to insomnia.® In a survey of patients with CTCL,
88% of patients experienced pruritus, with 46% reporting that it affected them “often” or “all
the time” per Skindex-29 assessment (mean [SD] Skindex-29 score: 2.2 [1.3]).°

“It really gets quite bad and...you want to scratch yourself to pieces. You'd like to just rip
your skin off... even if you scratch it, it doesn’t make any difference because it's the skin
underneath™®
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In general, pruritus is more prevalent and severe in patients with advanced-stage CTCL than
in those with early-stage disease (Table 4).2"53

Table 4. Prevalence and severity of pruritus reported in patients with CTCL®

. P-value
Patients Prevalence, % S\;al\\rgrltx, (Severity,
ieh VASitch)
CTCL, all 486 66.3 4.2 (0.18)
5."‘"3"5“‘9‘* 373 61.9 3.4 (0.19)
isease

<0.001
Late-stage disease

(stages IIB-IVB)t 13 83.2 6.6 (0.36)

*VASitch scale of 1-10 with higher scores indicating worse pruritus; data are reported as mean (standard error of
the mean).

TAlso referred to as advanced-stage disease.
Abbreviations: CTCL, cutaneous T-cell ymphoma; VAS, Visual Analogue Scale.

In advanced stages of disease, itching is described as ill-defined, severe, and diffuse
resulting in a “burning pain” similar to neuropathic pain. Unlike pruritus in early-stage CTCL,
which is often relieved by topical corticosteroids, this type of itching is not relieved by topical
treatments (e.g., topical steroids or emollients) or oral antihistamines.2 || GczczEzNEG

I (- - study of 100 patients attending a UK referral centre for

CTCL, greater pruritus intensity was associated with worse QoL (Figure 10).°

Figure 10. Correlation of intensity of pruritus (VASith) and quality-of-life (Skindex-29
all domains)®
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Skindex-29: higher scores indicate worse quality-of-life; VASiwh: higher scores indicate increased intensity of
itching.
Abbreviations: VAS, visual analog scale.

Burden of pain

Skin and musculoskeletal pain are common symptoms of CTCL, with 1 study (N=630)
reporting 41% of respondents experienced “some pain” and 13% of respondents
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experienced “quite a bit” or “very much pain”. Painful skin and joints associated with CTCL
have also been reported to interfere with sleep, walking, and use of hands.81°

EORTC Quality of Life Questionnaire — Core 30 (QLQ-C30) and SF-36 results showed that
patients with SS experienced significantly greater pain compared with the general
population.?!-54

Patients have reported that skin pain prevents them driving, limits travel, and makes dressing
changes uncomfortable.'22 Sore skin and musculoskeletal pain hampered sexual
interactions and prevented participation in sports and hobbies.'®

“Some of my joints are sore... that meant | couldn’t walk ... so obviously I couldn’t play
football... it was very, very painful™?8

Psychological, social and functional impact of CTCL

The psychological stressors of living with an often highly visible skin condition have a
profound impact on patients’ emotional well-being, physical functioning, and relationships.3
Patients experience depression, frustration, anger, anxiety, and worry about dying from
CTCL."™ They also become self-conscious due to the visibility of symptoms, especially when
their disease affects exposed areas such as their face and hands.'® In the 2005 National
Cutaneous Lymphoma Foundation Survey, 62% of patients with predominantly early-stage
MF reported that their disease made them feel unattractive, and nearly half reported that
CTCL affected their social lives and desire to be with people.’®

Hair loss, evidence of disease on hands or face, and red, scaling skin that sheds constantly
cause embarrassment and body image concerns.'®

“Losing hair is quite depressing and, especially for a woman, | think that that’s... the most
difficult day to day thing... this takes your confidence completely away from you because
of the way you look, and it's on your face and arms, face, skin, hair, hands, you can’t hide
that from people. And you have to keep putting a brave face on it, going out in to the
street with a bright red face [...] and pretending that you're confident enough to do it"®

Patients experience limited ability to fulfil the needs of their families, absences from work,
restricted daily activities, negative impacts on social interactions, and disturbed sleep. More
than half (66%) of respondents in the aforementioned National Cutaneous Lymphoma
Foundation Survey reported that CTCL makes them feel tired. Fatigue and skin symptoms
also interfered with sexual aspects of relationships.'®1°

Caregiver burden in CTCL

CTCL places an extremely high burden on caregivers who, administer wound care and
injections, and may be required to act as a dressing and wound specialist. Physicians report
that many spouses of CTCL patients become fulltime caregivers, and that some patients
require 3-4 hours of dressing changes per day.%

“But | did find it very difficult to do his dressings, when he couldn’t cope any more to do
them [...] The community nurses were coming in to do his dressings, because there,
there was an awful one on his leg and | just, | couldn’t handle that one.”?

Caregivers have the heavy burden of providing constant psychological support for patients

whom — due to the nature of the disfiguring symptoms, isolation and social anxiety caused by
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the disease — are sometimes suicidal.?° Because of the rarity of the disease, few supportive
resources (e.g., groups) are available.?%52 The impact on caregivers, combating against
depression and even suicidal thoughts by loved ones who have an incurable disease, should
not be under-estimated.?°

Caregivers reported sleep problems, panic attacks, and depression, even in cases where the
patient was coping well. Although many caregivers cited the family unit as a source of
support, some still experienced isolation and loneliness.?° Overall, caregivers report
witnessing a relative with CTCL progress from diagnosis to death was a prolonged and
profoundly traumatic experience.5?

“I saw a psychotherapist [...] It's a traumatic illness [...] traumatic to witness."”>?

Financial implications

Cutaneous T-cell lymphoma has a negative financial impact on patients, as well as their
caregivers and families. Patients with MF or SS have reported greater financial problems
than did the general population (as measured by the EORTC-QLQ-30),%' and a US survey of
CTCL patients (89% MF) revealed that 61% felt burdened financially by their disease.'®
Patients with CTCL may have to stop working, and financial strain is compounded when their
caregivers need to reduce working hours to meet the demands of the disease.?°

Health-related quality of life

CTCL causes significant morbidity and disfigurement, and adversely affects patients’ quality
of life.318.1921 Patients with advanced-stage CTCL reported significantly greater adverse
effects on their general health, especially with regard to their physical, emotional, and
functional well-being, compared to those with early-stage disease.® Similarly, a study of 100
UK patients with CTCL revealed that individuals with advanced-stage CTCL had significantly
worse HRQL (as measured by the Skindex-29, where higher scores indicate lower HRQL;
Table 5).° Similar trends in HRQL decrements for patients with advanced disease have been
reported.?'41

Table 5. Skin-specific HRQL as measured by Skindex-29 in UK patients with MF/SS?®

Skindex-29 and All Stages Early-Stage Advanced-Stage
subscale scores

Total Skindex-29 433 (27.7) 38.5 (26.7) 50.8 (27.9)*
Emotions 15.8 (10.3) 14.7 (9.7) 17.5 (11.2)
Symptom 11.3 (6.5) 10.3 (6.2) 12.9 (6.7)
Functioning 16.1 (13.4) 13.4 (13.2) 20.4 (12.9)*

Data are mean (SD); early stage defined as MF stages IA-IIA; advanced-stage defined as MF stages 11B—IVB.
*Significant difference vs. early-stage disease (p<0.05).

Skindex-29 scores range from 0—116 (total score), with higher scores indicating a worse HRQL.
Abbreviations: HRQL, health-related quality of life; MF, mycosis fungoides.

Healthcare resource use and societal burden

The CTCLs have, in effect, a ‘double nature’, meaning that in addition to the typical aspects
related to cancer, they also present with major skin involvement which requires extensive
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care to address both aspects of the disease.?! Patients with advanced-stage CTCL suffer a
higher symptom burden than early stage patients, and most eventually die from their
disease, frequently due to complications associated with compromised skin and poor
immune function (e.g. sepsis).'22° Furthermore, because patients with CTCL tend to live
much longer than patients with many other malignancies, and quickly exhaust the available
treatment options, they are likely to spend a significant amount of time in a resource-
intensive, end-stage symptom management phase.

Resource demands for patients with advanced-stage CTCL are high, and their care involves
multiple specialised services within a hospital, including haematology, oncology,
dermatology, nursing, wound care, psychology, pharmacy, and outpatient services. There
are additional challenges for patients who live far from the specialist centre.¢

The vast skin involvement at late stages (e.g., up to 80% of total body coverage®?), requires
levels of health service utilisation that mirror those of severe skin conditions. In a US audit,
skin disease was found to be one of the top 15 groups of medical conditions for which
prevalence and health care spending increased the most between 1987 and 2000. This
study found that the estimated annual cost of skin disease in 2004 was $39.3 billion,
including $29.1 billion in direct medical costs (costs of health services and products) and
$10.2 billion in lost productivity costs (defined as costs related to consumption of medical
care, costs associated with impaired ability to work, and lost future earning potential because
of premature death).5¢ In a US administrative claims database from private and governmental
insurance providers, cutaneous lymphoma was found to have the lowest prevalence (0.02%),
but the highest cost relative to its prevalence compared to 23 other categories of skin
disease (cost was 19.6 times greater than prevalence.>’

Although these were US-based studies, the high health care resource utilisation and
economic burden is likely to translate well to the burden placed on the NHS because the
nature of skin conditions and their required care is consistent regardless of geography.

Limited literature exists on the resource utilisation and financial burden of CTCL. Our
literature review identified three studies; one Italian (Ricci et al 2005%) and two US based
(Gu et al 2016%%; Tsang et al 2018¢°). The Italian study investigated direct medical costs of
MF in specialised centres and found that the resource burden was high, particularly for day
hospital care while patients were receiving systemic therapies (i.e., MF Stage 21IB).
Meanwhile, full hospital admissions were common for patients in later stages, indicative of
end-stage management. The study also reported significant in-hospital resource
requirements for patients with CTCL;% however, due to the objective of the study, symptom
management which takes place outside of the specialised centres, was not captured. This
would have included infection control and wound care (i.e., dressings) which are
fundatmental components of care in advanced-stage CTCL.

Two recent audits by a San Francisco group looked to quantify the financial and healthcare
utility burden of patients with MF, both early and advanced stage. In both, a retrospective
cohort study was conducted of commercially insured US populations based on the
HealthCore Integrated Research Database on patients aged over 18 years with a diagnosis
of MF CTCL.5°€° Both studies found that, over a 12-month period, patients with severe MF
CTCL had significantly higher healthcare utilisation and higher MF CTCL-related and all-
cause costs than patients with mild-to-moderate MF CTCL. The larger 2018 cohort study
further found that patients in the severe group had more than three times higher all-cause
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total costs and more than five times higher MF CTCL-related total costs relative to mild-to-
moderate patients (both p<0.0001), while controlling for other factors. The difference in
resources used included emergency room visits, inpatient admissions, length of stay in
hospitals (7.3 £ 16.9 days vs. 1.4 + 8.3 days, p<0.0001), and pharmacy-related claims.®° Of
particular note was the very high frequency of physician visits and other outpatient services
for severe disease.

Based on the natural history of CTCL (increasing symptom burden), the trend observed in
both US studies of increased costs and resource utilisation with increased disease severity,
end stages of the disease, once patients have exhausted all systemic treatment options and
management, is focused on symptom control and are likely to have the largest resource
burden.

No studies have looked at the quantitative resource impact
of patients at this stage of CTCL. However, a qualitative study of bereaved families of CTCL
patients offers some insights into the nature of treatments, as well as the frequency and
length of visits characterised as lengthy, frequent, painful and with limited relief offered
despite multiple treatments, especially related to pruritus and wound healing.5?

End-stage care for patients with advanced CTCL

Most patients who progress to, or present with, advanced-stage CTCL die from their disease,
frequently due to complications associated with compromised skin and poor immune function
(e.g., sepsis).’?2° Approximately 50% of patients with CTCL, particularly those with
advanced-stage disease, ultimately succumb to infectious complications.®

The later stages of CTCL are characterised by a huge burden to patients, their carers and
the healthcare system. In the end-stage, patients have to deal with recurring infections,
severe pain, distressing and intractable itch; in addition, the psychological impact of the
visual appearance of the skin is devastating to patients and caregivers.

The duration of response to currently available treatments in advanced CTCL is generally
short and patients will likely exhaust these active treatment options quite quickly. Patients
ultimately progress to an end stage where healthcare providers (HCPs) are only able to
manage symptoms but no longer have active therapy options to control disease (see
Response rates and survival, under section B.1.3.1). Unlike other cancers that require
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supportive end-of-life care, in CTCL this state can be prolonged with some patients living for
many months or even years, but requiring a high level of clinical input throughout that time
period.

With limited options for alleviation of symptoms, there is substantial economic burden to the
healthcare system; patients have multiple ulcerated lesions that are highly susceptible to
infection requiring frequent and lengthy visits to the hospital for painful wound management
with specialised dressings. Some patients with advanced CTCL need to be managed in
burns units because these are the only places equipped to meet their wound care needs.3¢

Significant resources are required for the management of symptoms, including not just
wound care, but pain management, other symptom control (including continuous pruritus,
infections, bone marrow depletion), management of psychological distress and other comfort
measures including localised radiation, topical steroids, occlusive dressings, wet wraps,
wound dressings, and bandages.®'

An account by a bereaved CTCL patient’s husband profoundly describes this state:

“What you've got to realise is it's a very, very painful thing to have [...] she had two
morphine drivers, and it really is a slow lingering death, you wouldn’t, you wouldn’t really
want to wish it on your worst, worst enemy.”?

Despite the progressive, incurable nature of end-stage CTCL, a recent systematic review
found limited evidence related to the palliative care needs and outcomes in this population.
The literature that does exist is predominantly qualitative and is based on semi-structured
interviews; however, there is evidence of a profound negative impact on patients’ quality of
life (QoL).?2

Husband: “I mean I'd got to a point where if | had the means | would, | would happily
have, you know, put my wife to sleep, | can’'t see how they can allow a human being
to suffer like that.”?

The objective of end-stage care for patients with advanced CTCL is to maintain QoL, which
has been shown to improve symptom management, communication, and satisfaction of
patients and caregivers in advanced CTCL. However, there is substantial unmet need with
respect to psychosocial, spiritual, and caregiver support for these patients.??

Bereaved family caregivers reported having been overwhelmed by the demands of care-
giving and the impact of CTCL on their lives. Unique to CTCL, traditional family means of
care and comforting such as touching and hugging are sometimes not possible for end-stage
CTCL patients due to the frailty of their skin, and this often has a profound negative impact
on both the patients and carers.

Although visits to day clinics and homecare by peripheral support teams (i.e., district nurses
and palliative support teams) is very frequent, the need to provide symptom relief is so
constant that family members are also required to provide treatment. Some family members
struggle to deal with the newfound demands of providing care to loved ones, particularly
undertaking complex dressing changes and dealing with psychological distress, depression
and suicidal tendencies. An example of the high impact on carers is illustrated by a bereaved
wife’s accounts:

‘But | did find it very difficult to do his dressings, when he couldn’t cope any more to
do them. Um, I’'m not a very brave person with things like that. [...] | was ashamed to
say really, ‘cos it made me feel very weak.[...] The community nurses were coming in
to do his dressings, because there, there was an awful one on his leg and | just, |
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couldn’t handle that one. He thought | could, but | said “I can’t, my love”. So they
came in and did that one’®?

In summary, the CTCL end-of-life health state is poorly quantified in the literature and the
published evidence as far as it exists is largely qualitative. Quantitative tools that have been
used have been deemed inadequate to capture the depth and range of patient
experiences.®

The current literature also fails to capture, and under-reports, the full details of the level of
care required, which can range from hospital inpatient care to the use of burns units to
outpatient support, requiring frequent visits from district nurses to assist with dressing
changes and wound care.3¢

In order to fully capture the extent of care and resource use at the end-stage of CTCL,
Takeda conducted questionnaire based semi-structured interviews with 6 of the 7 supra-
regional centres in England and the leading Welsh centre. The findings from this research
can be found in Appendix L and were used as inputs to the health economic model, as
described in Section B.3 of this dossier.

B.1.3.3 Clinical pathway of care

Patients with CTCL are managed primarily according to the type of CTCL and the stage of
disease.'83262 Treatment either targets the skin (skin-directed) or the entire body (systemic);
treatments may be used alone or in combination to provide the greatest benefit to the patient
whilst minimising treatment-related toxicity.%'”-3' Prolonged survival and the potential for a
cure can only be achieved with alloSCT, however this is an option for the few patients who
are able to achieve a good response with current standard of care (SOC)."9-34

I This section will focus on these guidelines

which are not anticipated to change prior to publication (Figure 11).

Supra-Regional Centres

Due to the rarity and completxity of CTCL, according to the 2006 NICE Guidance on
Improving Outcomes for People With Skin Tumours Including Melanoma [CSG8]%* on CTCL
management, all patients with early-stage MF refractory to skin-directed therapy (SDT) and
late-stage MF/SS should be reviewed by supra-network multi-disciplinary teams (MDTSs) to
agree on a management plan and provide the opportunity for consideration in appropriate
clinical trials. A supra-regional centre requires the following:

e a CTCL-specialised MDT,

o facilities to deliver total skin electron beam (TSEB) therapy, and

o facilities to deliver extracorporeal photochemotherapy (ECP)

Based on the aforementioned requirements, there are seven supra-regional centres in the
UK, as listed in Appendix L. In addition to the seven supra-regional centres within England,
Bristol and Southampton both have ECP facilities; however due to the absence of the other
requirements, refer their patients to the London. In the devolved nations, Belfast, Cardiff and
Glasgow offer network lymphoma services but this is based on guidance from their referral
supra-regional network. The expertise on advanced CTCL and therefore the management of
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patients in the UK is very concentrated with all advanced patients being treated by one of
seven centres.This means this is a very high level of consistency in how patients are
managed across the UK, and that for a new medicine like brentuximab vedotin, its use would
be easy to monitor and standardise.

Treatment Pathway

EORTC' |GGG st t-catment options by disease severity and line of

treatment. Due to the limited efficacy of available agents, the paucity of comparative data,
and the lack of consensus on a preferred systemic therapy, the initial choice of treatment is
generally made by the treating clinician on an individual patient basis.'63462 No single agent
prior to brentuximab vedotin has provided clinical benefit across CTCL subtypes, and current
treatments are characterised by low response rates and short durations of response.?346566

Early-stage (IA-llA) disease

Advanced-stage (IIB-IVB) disease

In advanced-stage CTCL, treatment is aimed at disease control and improving/ maintaining
QoL." Standard of care is systemic therapy, and a number of agents are available in the UK;
however the outcomes with these agents are characterised by low response rates and
limited duration of response (usually <1 year).'”3".32 ORRs vary widely across subtypes and
studies but can generally be characterised as suboptimal/low.8348566 For patients with
advanced disease, prognosis remains poor.'®

Category A systemic therapies

Initial systemic treatment options for advanced CTCL (known as Category A systemic
therapies) comprise low-dose methotrexate tablets [Maxtrex®), retinoid/rexinoids (e.g.,
bexarotene capsules [Targretin®]), and the biological response modifier interferon (IFN)-a
(IntronA®).16:3167 | ow-dose methotrexate and IFN-a are not currently licensed in Europe for
the treatment of CTCL, however both are used as there are limited treatment options. In
2017 the EMA approved brentuximab vedotin (ADCETRIS®) for the treatment of adult
patients with CD30+ CTCL after 21 prior systemic therapy.”-68

Category A systemic therapies are associated with minimal immunosuppression and a lack
of cumulative toxicity, which allows them to be used to maintain remission.*3 However,
EORTC and the previous version of the BAD/UKCLG guidelines from 2003 state that
Category A therapies are supported by outdated studies and low levels of evidence.'”62
Studies of bexarotene monotherapy, low-dose methotrexate monotherapy, and IFN-a
combinations in patients with CTCL have yielded ORRs of 39%—86%,5566:69-74 33%—58%,7576
and 68%,’” respectively. Furthermore, responses to Category A therapies rarely last longer
than 6-9 months in the first-line setting.®*
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Category B systemic therapies

As patients progress and Category A therapies become ineffective, the next stage of
treatment generally involves chemotherapies (known as Category B systemic therapies).
Category B therapies include gemcitabine, pegylated liposomal doxorubicin (not available to
all centres), and multi-agent chemotherapy regimens, most notably, CHOP.

After Category A systemic options have been exhausted, gemcitabine monotherapy is
commonly used as many patients have difficulty completing multi-agent chemotherapy. Multi-
agent chemotherapy is seen as a last resort due to toxicities such as increased
immunosuppression, which is problematic for infection-suceptible CTCL patients.®'¢ In
studies of gemcitabine monotherapy in patients with CTCL, ORRs were 48%—-68%,"3-8° and
durations of response were were 4.1 months.”® Similarly, studies of pegylated liposomal
doxorubicin returned ORRs of 41% (median duration, 6 months)8' and 54%.82 CHOP
(cyclophosphamide, doxorubicin, vincristine, prednisone) is used to treat advanced-stage
MF, SS, and pcALCL,'%30 but supportive studies are scant and dated. EORTC and UKCLG
guidelines also include TSEB in their recommendations for treatment of advanced-stage MF
and SS."%62 |n a UKCLG study of TSEB in 103 patients with MF (advanced-stage, n=59),
ORR was 87% (CR 18%; PR 69%; SD 8%; PD 5%). Median PFS was significantly longer in
patients with stage IB disease compared with stage 1IB (26.5 months vs 11.3 months; HR:
2.66; p=0.003), and compared with stage Il (26.5 vs 10.2, respectively; HR:4.62; p=0.002).83

Category B agents can only be taken for a short period of time (e.g., to a max of 6 months)
due to drug-related toxicities. Patient co-morbidity may preclude the use of some Category B
systemics (i.e., CHOP due to neutropenia and the high sepsis susceptibility of CTCL
patients). Overall, the toxicity of treatment must always be balanced against the goals of
disease control and improvement/maintenance of QoL.
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Allogeneic Stem Cell Transplantation (alloSCT)

I ¢ ~ patient-level meta-analysis conducted by Wu et al 2009 reviewed
all published literature on outcomes with autologous SCT (ASCT) and alloSCT in CTCL
(N=39 advanced-stage MF/SS patients). While ASCT had limited effect on CTCL outcomes,
alloSCT significantly improved survival outcomes. OS rates at 1 year and 5 years after SCT
were 85% and 80%, respectively, in the alloSCT group vs. 68% and 23%, respectively, in the
ASCT group (p=0.027; Figure 12A). Event-free survival (EFS) demonstrated a significantly
more durable response with alloSCT over ASCT (p=0.002; Figure 12B). In the alloSCT
group, 1-year and 5-year EFS rates were 65% and 60%, respectively.'*

Figure 12. Overall survival and event-free survival with alloSCT vs. ASCT in Wu et
al 2009™
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Figure 1. OS of patients with MF receiving an allogeneic transplant

Figure 2. EFS of patients with MF recdving an allogeneic transplant
(allo) or an autologous transplant (auto), P = 027, ¢ $

(allo) or an autologous transplant (auto), P = .0021.

Abbreviations: alloSCT, allogeneic stem cell transplant; ASCT, autologous stem cell transplant.

Despite the positive impact of alloSCT on survival, its use in the NHS has been modest to
date due to the inability of currently available agents to provide sufficient response rates to
enable patients to quality for transplant (i.e. achieving at least a PR with systemic therapy
prior to alloSCT).> |

Currently, the leading supra-regional centres for alloSCT in the UK are London (treatment
decisions are made at Guy’s and St. Thomas, while transplants are conducted at the
Hammersmith hospital), and Birmingham. Due to the sepsis-prone nature of patients with
CTCL and the associated symptom burden, alloSCT for CTCL is conducted using a different

Brentuximab vedotin for treating CD30-positive cutaneous T-cell lymphoma [ID1190]
© Takeda (2018). All rights reserved 43



conditioning regimen than for other diseases. Transplants performed in the UK and in other
international centres for CTCL use a reduced-intensity conditioning (non-myeloablative)
regimen called the Stanford Protocol, composed of TSEB in the weeks leading up to the
procedure followed by conditioning with anti-thymocyte globulin (ATG) and total nodal
lymphoid irradiation (Figure 13).8% This combination is highly immunosuppressive, but has a
lower risk of neutropenia than standard conditioning, which is a key consideration given that
CTCL patients are highly prone to infections.2°:8

Figure 13. Stanford protocol for reduced-intensity conditioning?®8°
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~5 x 10°CD34/kg Skin Biopsy
PBSC Staging Study (BM, PET/CT)
TSEBT, 30-36 Gy ® Derm evaluation

TLI, total lymphoid irradiation, 8 Gy (80 cGy x 10)
v} ATG, rabbit anti-thymocyte globulin (1.5 mg/kg x 5)

Abbreviations: ATG, anti-thymocyte globulin; BM, bone marrow; CSA, ciclosporin; CT, computed
tomography; MMF, mycophenolate mofetil; MRD, minimal residual disease; PBSC, peripheral blood stem
cell; PET, positron emission tomography; TSEBT, total skin electron beam therapy.

The introduction of the Stanford Protocol has improved outcomes from those observed in Wu
et al (2009)." In this single-centre UK study of alloSCT with minimal-intensity conditioning in
advanced CTCL, patients (n=18, median age, 47 years), 1- and 5-year OS rates of
approximately 80% and 55%, respectively, were observed.'® Outcomes from 32 patients
transplanted over 5.5 years (MF + LCT, n=12; SS, n=20) demonstrated an ORR of 90% at
median follow-up of 36 months (best clinical response at 3 months: CR, n=19; PR [near CR],
n=7; SD, n=1; PD, n=2). The 2-year OS rate was 75% and 2-year PFS rate was 51%;
median OS was not reached and median PFS was 42.9 months.?®

Clinicians expect these outcomes to further improve with maturing data and with better
patient selection of those eligible for an alloSCT. In addition, based on the experience in
other lymphomas, the higher response rates (in particular CR rates) that can be achieved
with brentuximab vedotin compared to previous bridging (induction) agents might reasonably
be expected to lead to better outcomes post-alloSCT than have previously been possible.

Despite alloSCT being the only realistic hope for a cure for advanced-stage CTCL ||li}

.
.|
.38 UK clinical experts attribute this low uptake of alloSCT to the poor PR and CR rates

achieved with current treatment regimens. Although alloSCT eligibility is restricted by age,
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co-morbidities and the ability to find a suitable donor, with modern advancements in
matching and alloSCT procedures, UK clinical experts estimate that 40% of all patients with
CTCL who achieve a PR or better could undergo an alloSCT in the UK.

End-stage care for patients with advanced CTCL

As patients have exhausted all active treatments, the focus of end-stage care is to provide
symptom management and maintain QoL. End-stage care includes infection control, pain
management, and other comfort measures including localised radiation, topical steroids,
occlusive dressings, wet wraps, wound dressings, and bandages.'6618 Some patients
requiring intensive medical care are treated in burn units, because these are the only places
equipped to meet their wound care needs.3¢

Takeda surveyed UK specialist ymphoma nurses and consultants at supracentres that treat
patients with end-stage CTCL to assess what treatment patients receive ||| GzH

Further information on the end-stage treatment pathway for patients with CTCL, and
associated NHS resource use, is provided in Appendix L.
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Place of brentuximab vedotin in the treatment pathway

Per the licensed indication | GG : i is onticipated

that in the UK brentuximab vedotin will be used in the treatment of adult patients with CD30+
CTCL after at least 1 prior systemic therapy (second-line treatment option for stages 11B—
vB). I -ticnts receiving brentuximab
vedotin are anticipated to have advanced-stage disease and have received at least 1
Category A systemic treatment before receiving brentuximab vedotin (Figure 14). | |Gz

————————————————— T

Brentuximab vedotin offers a new treatment option for patients with a high unmet need. It is
anticipated to delay the use of second and later line, Category B systemic therapies by
providing disease control and maintenance of quality of life. It also has the potential to
displace Category B therapies in the treatment pathway should a patient achieve a sufficient
response to be eligible for alloSCT.

Based on the much improved levels of disease response seen in the ALCANZA trial (an
unprecedented 15.6% of patients achieved a CR with brentuximab vedotin, compared to only
1.6% for physician’s choice of bexarotene or methotrexate), UK clinical experts believe that
brentuximab vedotin offers excellent potential as a bridging agent in CTCL. The availability of
brentuximab vedotin could therefore have a profound impact on the treatment pathway in the
UK, allowing more patients with advanced disease the prospect of pursuing a potentially
curative route. Using the response rates from ALCANZA for brentuximab vedotin and an age
cut-off of 65 years for alloSCT, it is anticipated that 25%—30% of brentuximab vedotin-treated
patients could be bridged to an alloSCT (as recommended in the BAD/UKCLG guidelines),
compared with only ~5% currently.

Based on the agreed positioning of brentuximab vedotin in the BAD/UKCLG guidelines,
should it become available on the NHS, the decision to prescribe brentuximab vedotin will be
limited to the seven supra-regional centres. This will make it easy to standardise and monitor
the prescribing of brentuximab vedotin for advanced CTCL.
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Figure 14. CTCL treatment pathways — current and future including brentuximab
vedotin

Current treatment practice in CTCL Future treatment practice following listing of brentuximab

vedotin for CTCL

Patient receives 1st line systemic treatment Patient receives 1st line systemic treatment (Category A)
(Category A) No change in existing drugs used
Most commonly used Category A drugs in UK:
bexarotene, methotrexate, IFN-a

lD'{sease relapses/progresses lDisease relapses/progresses
2nd & later lines systemic treatment Brentuximab vedotin
(Category B)* (Anti-CD30 antibody-drug conjugate; up to 16 cycles)
Most commonly used Category B drugs in UK:
gemcitabine, multiagent chemotherapy (CHOP), lnisease relapses/progresses
pegylated liposomal doxorubicin, + TSEB Patients with at
least good partial 2nd & later lines systemic treatment
response and (Category B)*
: _ - suitable for alloSCT: No change in existing drugs used
Patients with at least good partial 25%-30%
response and suitable for alloSCT: 5%
l Patients with at least good partial
v response and suitable for alloSCT

alloSCT ‘ ‘ alloSCT

*Patient commonly receives several sequential Category B treatments.
Abbreviations: CHOP, cyclophosphamide, doxorubicin, vincristine, prednisone; CTCL, cutaneous T-cell
lymphoma; IFN, interferon; TSEB, total skin electron beam therapy.

B.1.3.4 Equality considerations
There are no equality considerations for brentuximab vedotin treatment in CTCL.
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B.2. Clinical effectiveness

The most robust evidence supporting the efficacy of brentuximab vedotin in treating
CD30+ CTCL is the Prince et al 2017, ALCANZA trial. ALCANZA was an international,
open-label, randomised, phase [l multicentre trial of brentuximab vedotin versus
physician’s choice (PC) of methotrexate or bexarotene in patients with CD30+ CTCL who
had received at least 1 prior systemic therapy (MF and pcALCL) or radiotherapy (pcALCL
only).4”

At the time of publication, ALCANZA was the first reported and largest phase lll trial in
CTCL of a systemic agent tested against active standard comparator. Unlike many
previous studies, ALCANZA had a very robust measurement of efficacy, being the first trial
to utilise current international consensus response criteria incorporating skin, nodal,
visceral, and blood responses. Its primary endpoint, overall response rate lasting at least 4
months (ORR4), captured the aforementioned consensus response criteria as well as
duration of response as a single measurement.*” This is particularly relevant to the CTCL
patient population, for whom short clinical responses do not always correlate with
significant clinical benefit.#” In addition, skin responses in ALCANZA were extremely
stringent with CR being 100% clearance of lesions, and PR being 50%—99% clearance of
lesions, with no new tumours.

The primary data analysis from ALCANZA was assessed per independent review facility
(IRF) and investigator (INV) at a median (95% Cl) follow-up of 22.9 months (18.4-26.1).47
An updated analysis of treatment response and clinical benefit per INV was assessed after
a median follow-up of 33.9 months (data cut-off 16 August 2017).87

o At 22.9 months follow-up, brentuximab vedotin significantly improved ORR4 vs. PC
(56.3% vs. 12.5%, respectively; p<0.0001)*

o Patients treated with brentuximab vedotin had significantly longer progression free
survival (PFS) of 16.7 months vs. 3.5 months with PC (p<0.0001)*

¢ Significantly more brentuximab vedotin patients achieved complete response (CR),
defined as complete resolution of symptoms as assessed by global response score, vs.
PC (15.6% [10 of 64] vs. 1.6% [1 of 64]; p=0.0046)*"

¢ Brentuximab vedotin provided significant symptom relief for patients, as shown by a
27.96-point mean decrease in Skindex-29 scores vs. an 8.62-point decrease with PC
(bexarotene or methotrexate; p<0.0001)*"

¢ Brentuximab vedotin significantly delayed the time to subsequent anticancer therapy by
up to 9 months compared with PC (14.3 months vs. 5.5 months; p<0.001)&

At a median follow-up of 33.9 months, ALCANZA data continued to support the superior
clinical activity of brentuximab vedotin vs. PC in terms of improved ORR4, CR, ORR,
progression-free survival (PFS), quality-of-life per Skindex-29, and time to subsequent
anticancer therapy®’

¢ At 33.9 months follow-up, patients treated with brentuximab vedotin had significantly
longer PFS vs. PC (15.8 months vs 3.6 months; p<0.001); in addition, more advanced
patients achieved CR with brentuximab vedotin vs. PC (20.4% vs 2.2%)8"

The change in PFS and ORR between treatment arms was even more striking in the
subgroup of patients with advanced-stage disease (MF stage |IB and above) at 33.9
months of follow-up.°
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o Median PFS per INV: 16.5 months vs. 3.5 months, respectively
e ORR:69.4% vs. 17.4%, respectively

Overall, 128 patients received study treatment and were included in the safety population
(brentuximab vedotin, n=66; PC, n=62) at 22.9 months of follow-up. Treatment with
brentuximab vedotin, compared with methotrexate or bexarotene, was not associated with
any new or unexpected toxicities. Overall, brentuximab vedotin has a generally
manageable toxicity profile, with the majority of adverse events reported as less than
grade 3, in the CD30+ CTCL indication.*”

Serious adverse events (AEs) were similar between groups, occurring in 19 (29%) of 66
patients in the brentuximab vedotin group vs. 18 (29%) of 62 patients in the PC group.
Discontinuation due to AEs occurred in 16 (24%) patients in the brentuximab vedotin
group, mainly due to peripheral neuropathy, vs. 5 (8%) in the PC group.#’

At a median follow-up of 33.9 months, ALCANZA safety data were consistent with the
primary analysis at 22.9 months of follow-up. The most common AEs were gastrointestinal
disorders (n=9) and peripheral neuropathy (n=7) in the brentuximab vedotin arm;
hypertriglyceridaemia was the most common AE in the PC arm (n=12).

In addition to ALCANZA, two single-arm trials (phase I, investigator-initiated trials: Kim et
al 2015 and Duvic et al 2015) confirmed the efficacy and acceptable tolerability profile of
brentuximab vedotin in the treatment of MF and pcALCL but also in SS and LyP.2490.91

B.2.1 Identification and selection of relevant studies

A systematic literature review (SLR) was conducted to retrieve relevant RCT and non-RCT
data from published literature regarding the efficacy and safety of brentuximab vedotin and
current therapies for treating relapsed or refractory CTCL.

A comprehensive search strategy was designed to capture evidence for comparators beyond
those defined in the appraisal scope. Searches were originally conducted on 9 January 2017
and were then searched again to update the SLR on 16 January 2018. In the original search
the search term “transplant” was applied with an eligibility criterion to include autologous
stem cell transplantation (ASCT) as an intervention. However during the January 2018
update of the current SLR, all citations were rescreened to include only allogeneic stem cell
transplantation (alloSCT) to be consistent with clinical feedback and the current treatment
paradigm. The citations from both the original and updated searches were rescreened to
identify any studies that met this clarified eligibility criterion.

In May 2018, for the purposes of this submission, an additional exclusion criterion was added
at the end of the SLR process. This was added to identify evidence relevant to NICE scope
and local care pathways and exclude all other experimental or non-standard of care therapy
approaches, or therapies not available in the UK.

The database search strings identified all relevant studies (full papers or abstracts from any
conferences) indexed in MEDLINE and were modified for performing searches in Embase
and the Cochrane Library, to account for differences in syntax and thesaurus headings.
Searches included terms for free text and Medical Subject Heading (MeSH) terms. Full
search strings and hits are provided in Appendix D.1.1.4.
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Original review (January 2017)

The electronic database searches identified 7,916 citations, of which 6,624 citations were
screened based on title and abstract after removal of 1,292 duplicates. Exclusion of 6,308
citations at this stage resulted in 316 remaining citations for which full publications were
obtained and assessed. A further 282 citations were excluded based on the full text review.
Hand-searching identified an additional 29 publications (n=9, congress presentation; n=20,
bibliographic searching), resulting in 63 publications reporting on 54 unique studies that met
the pre-defined inclusion criteria and were included in the SLR.

Update searches (January 2018)

The update search identified a total of 1,137 publications through the electronic searches.
Upon removal of 235 duplicates, 902 titles and abstracts were screened. Full publication
review was completed for a total of 80 references, at which stage a further 78 studies were
excluded and the rationale documented. Two publications identified in the 2018 update
search superseded conference abstracts identified in the original search were excluded.

Rescreen for studies with allogeneic stem cell therapy (alloSCT) as comparator

During the January 2018 update, alloSCT was identified as a comparator of interest. The
citations from both the original and update searches were rescreened to identify any studies
that met this eligibility criterion. Eleven studies were identified from the original search and no
additional publications from the updated search.

Assessment of relevance to NICE scope (May 2018)

All included references from both 2017 and 2018 reviews were rescreened to identify only
the evidence that met NICE inclusion criteria based on intervention. The SLR schematic is
shown in Appendix D.

In total, four studies were identified that reported data on brentuximab vedotin (see Section
B.2.2). In addition, 32 publications were identified that reported data on interventions relevant
to the NICE scope. These studies did not directly compare efficacy and safety vs.
brentuximab vedotin.

Appendix D details the full process and methods used to identify and select the clinical
evidence relevant to the technology being appraised.

B.2.2 List of relevant clinical effectiveness evidence

In total, four studies were identified that reported data on brentuximab vedotin (Table 6): one
phase Il trial, ALCANZA (Prince et al 2017), referred to by its trial name in this document;
two single-arm trials (phase I, investigator-initiated trials: Kim et al 2015%* and Duvic et al
2015°"); and one retrospective study (Mathieu et al 2016%°), and were considered relevant to
the decision problem.

ALCANZA is the phase lll international, randomised open-label label study of brentuximab
vedotin vs. physician’s choice of methotrexate or bexarotene and provides the most robust
data for brentuximab vedotin for the treatment of CTCL with 131 patients enrolled and 128
analysed in the intent-to-treat population (ITT). To date, it is the largest phase lll trial in CTCL
of a systemic agent tested against active standard comparator.*”
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Table 6. Clinical effectiveness evidence

Prince et al 2017; ALCANZA; NCT015784994

Study design

International, multicentre, randomised open-label study of
brentuximab vedotin vs. PC (methotrexate or bexarotene)

Population

Adults with CD30+ CTCL (MF or pcALCL) who received prior
radiation therapy or =1 prior systemic therapy (pcALCL) or =1 prior
systemic therapy (MF)

Intervention(s)

Brentuximab vedotin, methotrexate, or bexarotene

Comparator(s)

Methotrexate or bexarotene

Indicate if trial supports
application for marketing
authorisation

Yes X Indicate if trial used in the Yes X

economic model

No No

Rationale if trial not used
in model

Not applicable

Reported outcomes
specified in the decision
problem

PFS, response rates, adverse effects of treatment, health-related
quality of life

All other reported
outcomes

ORR4, DOR, duration of skin response, EFS

Abbreviations: CTCL, cutaneous T-cell lymphoma; DOR, duration of response; EFS, event-free survival; MF,
mycosis fungoides; ORRA4, rate of objective global response lasting 24 months; OS, overall survival; PC,
physician’s choice; pcALCL, primary cutaneous anaplastic large cell ymphoma; PFS, progression-free survival.

Study Kim et al 2015; NCT01396070%*
Study design Multicentre, open-label, single-arm study of brentuximab vedotin
Population MF or SS, stages IB-IVB, with 21 systemic therapy failure

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 if trial not used
in model

The Kim study included a total of 32 patients of which 3 (9.4%)
had SS. Median PFS was not reached and OS data were not
reported, both key inputs into the cost effectiveness model. The
trial is single-arm, and an indirect treatment comparison would
require the use of population adjustment (e.g. MAIC), which was
not considered realistic due to the low sample size. The
ALCANZA ftrial was deemed the highest quality data available and
was therefore used for MF.

Reported outcomes
specified in the decision
problem

PFS, response rates, adverse effects of treatment

All other reported
outcomes

DOR, EFS, TTR

Brentuximab vedotin for treating CD30-positive cutaneous T-cell lymphoma [ID1190]
© Takeda (2018). All rights reserved 51




Abbreviations: DOR, duration of response, EFS, event-free survival; MAIC, matching-adjusted indirect
comparison; MF, mycosis fungoides; PFS, progression-free survival; SS, Sézary syndrome; SoC, standard of

care; TTR, time to response.

Duvic et al 2015; NCT01352520°"

Study design

Single-centre, open-label, single-arm study of brentuximab vedotin

Population

CD30+ LyP in need of systemic therapy, or previously treated
pcALCL or MF

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 if trial not used
in model

A median PFS of 1.1 years (95% CI 0.9—1.4) for the overall study
population was reported, but the OS data were immature. There
were a total of 54 patients of whom 31 (57.4%) had MF and three
patients (5.6%) had pcALCL. Ten patients (18.5%) had LyP and
ten patients were diagnosed with multiple CTCL subtypes. The
use of this trial for LyP economic analysis was explored however it
was deemed inappropriate. As this was a single-arm trial, any
indirect comparison would require the use of population
adjustment (e.g. MAIC), which was not considered realistic due to
the low sample size. ALCANZA data were used for the economic
analysis of MF and pcALCL as it is the most robust trial.

Reported outcomes
specified in the decision
problem

OS, PFS, response rates, adverse effects of treatment

All other reported
outcomes

DOR, TTR

Abbreviations: DOR, duration of response; LyP, lymphomatoid papulosis; MF, mycosis fungoides; MAIC,
matching-adjusted indirect comparison; pcALCL, primary cutaneous anaplastic large cell ymphoma; TTR, time to
response; OS, overall survival; PFS, progression-free survival.

Study Mathieu et al 2016°°
Study design Retrospective, single-arm study of brentuximab vedotin
Population MF and SS

Intervention(s)

Brentuximab vedotin

Comparator(s) None

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

authorisation No X No X

Rationale if trial not used
in model

Study comprises a series of 32 cases of MF and SS treated with
brentuximab vedotin. The lack of a comparison group for these
data provides no statistical validity to include in the model.
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Reported outcomes Response rates, adverse effects of treatment
specified in the decision
problem

All other reported None
outcomes

Abbreviations: MF, mycosis fungoides; SS, Sézary syndrome.

B.2.2.1 Studies not included in the economic model

PFS and OS are the key clinical inputs in the cost-effectiveness model. Data reported for OS
and PFS in Kim et al 2015 (NCT01396070)>* and Duvic et al 2015 (NCT01352520)°' were
limited (Table 7). Duvic et al 2015 reported both OS and PFS from time of first dose of
brentuximab vedotin and time from diagnosis. From the time of first dose, median PFS was
1.1 years (95% CI 0.9 to 1.4) in Duvic et al 2015.%' Kim et al 2015 did not report OS and the
PFS data reported were immature with median PFS not reached.?*

There were no OS or PFS results reported for the individual subtypes in either Kim et al 2015
or Duvic et al 2015.2491

Table 7. Survival endpoints in phase Il studies
Kim et al 2015 Duvic et al 2015 Mathieu et al 2016

(N=32)% (N=48)*" (N=32)%

PFS, years, median N h 11 14 N
(95% CI)* ot reached 1(0.9t0 1.4) ot reported
OS, years, median Not reported Not reached o
(95% CI)*

*Measured from first dose of brentuximab vedotin.
Abbreviations: Cl, confidence interval; OS, overall survival; PFS, progression-free survival.

Kim et al 2015 and Duvic et al 2015 were both single-arm studies with no control arm and
very small sample sizes (N=32 and N=48 [response-evaluable population], respectively).?+!
Performing an ITC based on single-arm studies requires the use of methods for population-
adjusted ITCs such as matching adjusted indirect comparison (MAIC) or simulated treatment
comparison (STC).92 Both approaches involve fitting regression models including multiple
covariates. This was not considered realistic given the available sample sizes. Therefore, it
was deemed most appropriate to utilise data from ALCANZA, the randomised, controlled,
phase Il multicentre trial, in the economic model for MF and pcALCL.*"

There were no suitable data sources for SS or LyP patients receiving standard care to
compare against. Therefore, an ITC for CTCL subtypes outside of those in the ALCANZA
study was not considered feasible.

Outcomes from Kim et al 2015 and Duvic et al 2015 are included in sections B.2.2 to B.2.6
as they provide information on the efficacy and safety of brentuximab vedotin in patients with
SS and in patients with CD30+ LyP in need of systemic therapy, consistent with the decision
problem.®!:24

Mathieu et al 2016 was a retrospective analysis of 32 case studies from 19 patients (60%)
with MF, 10 patients (31%) with SS and three patients (9%) with ‘another T cell lymphoma’
(undefined). The study was not used to populate the economic model because neither PFS,
OS, nor statistical analyses are reported.®
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B.2.3 Summary of methodology of the relevant clinical evidence
base

B.2.3.1 ALCANZA

ALCANZA was an international, open-label, randomised, phase Ill, multicentre study
designed to investigate the efficacy and safety of brentuximab vedotin versus physician’s
choice of methotrexate or bexarotene in previously-treated patients with CD30+ CTCL.#’

Trial design, eligibility criteria, data collection setting/location, outcomes assessed and further
trial methodology information for ALCANZA are summarised in Table 8.

Bexarotene and methotrexate were identified as appropriate comparators to brentuximab
vedotin in ALCANZA because they are the most commonly used agents for CTCL worldwide.
Both therapies are recommended for the treatment of MF or pcALCL as per European
Society for Medical Oncology (ESMO) and EORTC guidelines.6:3247.93 Bexarotene is
deemed to be the most commonly used first line systemic drug in all geographic areas that
participated in the ALCANZA trial and is the only European Medicines Agency (EMA)- and
US Food and Drug Administration (FDA)-approved medication for skin manifestations of
advanced-stage CTCL in patients refractory to 21 systemic treatment.#7-93.94

Both bexarotene and methotrexate are established Category A systemic therapies for the
clinical management of CTCL in the UK, consistent with the decision problem for this
appraisal, as described in Section B.1.1.

Brentuximab vedotin for treating CD30-positive cutaneous T-cell lymphoma [ID1190]
© Takeda (2018). All rights reserved 54



Table 8. Comparative summary of methodology of the RCTs
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Trial no. (acronym) ALCANZA%

randomisation

Study objective To investigate the efficacy and safety of brentuximab vedotin versus
physician’s choice of methotrexate or bexarotene in previously treated
patients with CD30+ CTCL

Location International

Trial design Open-label, randomised

Method of Randomly assigned (1:1) by an interactive voice and web response system to

brentuximab vedotin or conventional therapy; randomisation list was
generated by the Takeda statistician who was not involved in the remainder of
the trial. Randomisation was stratified by baseline disease diagnosis

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

Treatments were administered open label

Eligibility criteria for
participants

Adults (aged 218 years) with CD30+ MF who received 21 previous systemic
therapy, or CD30+ pcALCL who received 21 previous systemic therapy or
radiotherapy; ECOG performance status 0—2

Settings and locations
where the data were
collected

34 centres across 11 countries: Australia, Austria, Belgium, Brazil, Canada,
France, Germany, ltaly, Poland, Spain, Switzerland, United Kingdom, United
States

UK: 4 sites; 24 patients total®®

Duration of study

Median follow-up, primary analysis: 22.9 months
Median follow-up, longer-term analysis: 33.9 months

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

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

(n=[x])

Brentuximab vedotin: 1.8 mg/kg IV once every 3 weeks for up to a maximum
of 16 three-week cycles (n=64), or 48 weeks

Methotrexate: 5-50 mg orally once per week for up to 48 weeks (n=26)

Bexarotene 300 mg/m? (target dose) orally once per day for up to 48 weeks
(n=38)

Permitted and
disallowed
concomitant
medications

Permitted: oral antibiotics for prophylaxis

Disallowed: antibody-directed or immunoglobulin-based immune therapy
within 12 weeks of first study drug, corticosteroid therapy for the treatment of
CTCL within 3 weeks of first dose of study drug, any investigational products
within 3 weeks before the first dose of study drug, oral retinoid therapy for any
indication within 3 weeks of the first dose of study drug, systemic therapy with
Vitamin A in doses >15,000 IU (5000 mcg) per day within 3 weeks before the
first dose of study drug; treatment with radiotherapy or other skin-directed
therapy or any investigational products within 3 weeks before the first dose of
study drug
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Primary outcomes
(including scoring
methods and timings
of assessments)

Objective response rate 4 (ORR4), proportion of patients achieving an
objective global response lasting (from first to last response) at least 4
months

IRF reviewed Global Response Scores (GRS) using consensus
guidelines by ISCL and EORTC, and was comprised of independent
dermatologists (for review of photos from skin and mSWAT
assessments), independent radiologists (for review of CT, MRI, and PET
for nodal and visceral involvement), and an independent pathologist (for
review of Sézary cells for blood component in patients with MF)

GRS: composite of several variables, skin evaluation (NSWAT) per
investigator, nodal and visceral radiographic assessment per IRF, and
Sézary cell count per IRF (patients with MF)

The IRF assessed GRS at the end of each cycle until EOT

Investigators evaluated response (ORR4) at cycles 3, 6, 9, 12, 15, and
EOT

All treated patients without disease progression at EOT were to be
followed up for assessment of the GRS and survival every 12 weeks for
a minimum of 24 months, then every 6 months until disease progression,
death, withdrawal from the study, or study closure. Overall response
based on GRS was confirmed by sustained skin response per mSWAT
assessment at the subsequent cycle
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Secondary/tertiary PFS: investigators assessed using 2 criteria;

outcomes (including 1) prespecified criterion that counted all events despite 22 missed visits or
scoring methods and starting of subsequent anticancer therapy (EMA criteria), and

ggnslggssn?efnts) 2) sensitivity analysis criterion that censored patients at last assessment
before the missed visit or starting of subsequent anticancer therapy (FDA
criteria)

Response rates (proportion of patients achieving CR and ORR): see above
for scoring methods and timings

Duration of skin response: time between the first skin response and disease
progression in the skin; evaluated for all patients who achieved a skin
response of CR (100% clearance of lesions) or PR (50%—99% clearance of
lesions, with no new tumours), a stringent definition of response

EFS: time from randomisation until any cause of treatment failure: disease
progression, early discontinuation of treatment for any reason other than
completed maximum number of cycles, start of subsequent anticancer
therapy, or death due to any cause, whichever occurred first

Safety: treatment-emergent AEs were assessed according to NClI CTCAE
v4.03

e Response to treatment, progression, safety, and toxicity were assessed
every 3 weeks before dosing on day 1 of each cycle and at EOT

All quality-of-life questionnaires (Skindex-29 and EQ-5D-3L) were to be
completed on day 1 of cycles 1, 2, 4, 6, 8, 10, 12, 14, and 16 (before any
other study procedures were performed), at EOT and during post-treatment
follow-up. Questionnaires were collected by phone or by mail for patients not
required to return to clinic for post-treatment follow-up.

Symptom burden (measured by symptom domain of Skindex-29): responses
were scaled into 100-point scores using established scoring guidelines
(higher scores indicated higher symptom burden and lower HRQL)

EQ-5D-3L: assessed the dimensions of mobility, self-care, usual activities,
pain/discomfort, anxiety/depression) and a “thermometer” VAS (recorded self-
rated health on a 20-cm vertical line ranging from 0 [worst imaginable health
state] to 100 [best imaginable health state]). The utility measurement was
collected at study visits until progressive disease was confirmed, after which
all questionnaires were completed by telephone or by mail

DOR: time between first documentation of response and disease progression
in patients with a confirmed response

Time to next antineoplastic therapy: not prespecified but performed as
exploratory analysis. Defined as time from randomisation to the date of first
documentation of antineoplastic therapy or last contact date for patients who
never took antineoplastic therapy

Pre-planned Analyses were performed for the primary endpoint for the following subgroups
subgroups with 210 patients in each subgroup per treatment arm: baseline disease
diagnosis, ECOG performance status, sex, age (<65, 265 years), region
(North America, Europe, Asia, and Rest of World), race (white, non-white),
and physician’s choice (brentuximab vedotin compared with the reference
therapy, either bexarotene or methotrexate)

Abbreviations: AEs, adverse events; CTCL, cutaneous T-cell ymphoma; DOR, duration of response; ECOG, Eastern
Cooperative Oncology Group; EFS, event-free survival; EMA, European Medicines Agency; EORTC, European
Organisation for Research and Treatment of Cancer; EOT, end of treatment; FACT-G, Functional Assessment of Cancer
Therapy — General; FDA, US Food & Drug Administration; GRS, global response score; HRQL, health-related quality of
life; INV, investigator; IRF, independent review facility; ISCL, International Society for Cutaneous Lymphomas; IV,
intravenous; MF, mycosis fungoides; mSWAT, modified severity weighted assessment tool; NCI CTCAE, National Cancer
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Institute Common Terminology Criteria for Adverse Events; pcALCL, primary cutaneous anaplastic large cell lymphoma;
PFS, progression-free survival; QoL, quality of life; VAS, visual analog scale.
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B.2.3.2 Kim et al 2015; Duvic et al 2015

Kim et al 2015 was a phase I, investigator-initiated, multicentre, single-arm study designed to
investigate the clinical activity and safety profile of brentuximab vedotin in patients with MF/SS, and
assess for potential biomarkers of clinical response.?* Duvic et al 2015 was a phase |l, open-label,
single-arm, single centre study designed to determine safety and preliminary activity of brentuximab
vedotin in patients with LyP in need of systemic therapy, or in previously-treated patients with MF or
pcALCL.%!

Trial design, eligibility criteria, data collection setting/location, outcomes assessed and further trial
methodology information for Kim et al 2015 and Duvic et al 2015 studies are summarised in Table
9.
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Table 9. Comparative summary of methodology of phase Il trials
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Trial no. (acronym)

Kim et al 2015%

Duvic et al 2015%!

Study objective To explore the clinical activity of BV in patients with To determine safety and preliminary activity of
MF/SS with any CD30 expression level, establish the brentuximab vedotin in patients with LyP in need of
safety profile in an MF/SS population, and assess for systemic therapy or in previously treated patients with MF
potential biomarkers of clinical response or pcALCL

Location Multiple institutions Single location

Trial design Open-label, single arm Open-label, single arm

Eligibility criteria for Patients with MF or SS (stages IB-IVB), who had =1 Patients age =18 years with a clinical and histologically

participants systemic therapy failure; all levels of CD30 expression confirmed diagnosis of CD30+ LyP, CD30+ pcALCL, or

(0%—100%) in the skin or other compartments; age =18
years; ECOG PS 0-2; absolute neutrophil count
21000/yL, platelet count 250,000/uL, serum creatinine
level <2 times the upper limit of normal, ALT and AST
levels <3 times the upper limit of normal

MF; ECOG PS =2; adequate bone marrow and organ
function; skin lesions were required to have detectible
CD30 present on malignant T cells.

For LyP: >10 lesions, scarring, or active lesions on the
face, hands, or feet requiring systemic treatment

For MF or pcALCL: failed 21 prior systemic therapy 24
weeks before study entry

No active infection, HIV, positive hepatitis B or C status, or
known or suspected CNS involvement

Patients who had received monoclonal antibodies required
a washout of 12 weeks

Settings and locations
where the data were
collected

All patients were enrolled and treated the primary
institution (Stanford University, Stanford CA, USA);
Memorial Sloan Kettering Cancer Center, NY, NY USA,
served as an independent review site for clinical and
pathologic evaluations

University of Texas MD Anderson Cancer Center,
Houston, TX, USA

Duration of study

48 weeks

48 weeks

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

Brentuximab vedotin: 1.8 mg/kg IV once every 3 weeks for
up to 8 three-week cycles; patients with continued clinical
improvement could have up to 8 additional cycles; those
with CR were allowed to have 2 more cycles (n=32)

Brentuximab vedotin: 1.8 mg/kg IV once every 21 days for
up to 8 three-week cycles; patients with partial or stable
response could have up to 8 additional cycles; those with
CR were allowed to have 2 more cycles (n=48)

Permitted and disallowed
concomitant medications

Topical or systemic corticosteroids were not allowed for
treatment of MF or SS symptoms

None stated
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Primary outcomes
(including scoring methods
and timings of
assessments)

ORR with clinical response documentation requiring
confirmation of response at the subsequent study visit

Safety: AEs recorded in accordance with NCI CTCAE, v
4.0

* Blood samples for chemistry and haematologic
measurements and urine samples for urinalysis were
taken at day 1 and every 21 days before each infusion

e Patients were monitored for AE from initial infusion of
study drug until 30 days after last dose

* Neuropathy severity and duration, and overall survival
were monitored until resolution

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

Skin disease burden measured by mSWAT (screening,
before each dose of BV, at EOT, and every 2—3 months
until progression)

¢ Those with lymph node or visceral disease had whole
body PET/CT at time of screening, end of cycles 2, 5,
8, 11, and 14, and EOT

e Those with blood involvement had Sézary flow
cytometry at same time points as skin assessments

DOR: date of response to PD
PFS: date of first BV dose to time of PD or death

e For DOR/PFS, patients were censored at last follow-up
visit if any new treatment was initiated before
documentation of PD

EFS: date of first BV dose to time of toxicity-related
termination, PD, next significant therapy (e.g., use of a
systemic agent or TSEB), or death by any cause
(whichever occurred first)

Safety: AEs recorded in accordance with NCI CTCAE, v
4.0

e For patients with grade 2 peripheral neuropathy, a
formal neurologic evaluation was updated every 2
cycles or every 2 months (off study)

Disease-specific assessments were performed on day 1 of
each treatment
ORR: composite of responses from all compartments
(skin, lymph nodes, blood >1000 cells/uL, and viscera)
¢ SD: failure to attain a CR or PR and no evidence of
disease progression in any compartment
¢ PD: >25% increase from baseline in mSWAT
(nonresponders) or loss of response in PR or CR
(increase in mMSWAT greater than the sum of the nadir
plus 50% of baseline score)
mMSWAT: used to determine skin burden for MF

pcALCL required 50% reduction from baseline for PR or
100% reduction and no disease elsewhere for CR

e Sum of bidimensional measurement of index lesions
and mSWAT were used

Active LyP lesions were counted: CR=zero lesions;
PR=reduction in lesions of 50%

PET/CT at baseline and at response assessed responses
in bulky tumours or lymph nodes

Sézary cells in blood were monitored

Pre-planned subgroups

None stated

None stated

Abbreviations: BV, brentuximab vedotin; CR, complete response; CT, computed tomography; DOR, duration of response; ECOG PS, Eastern Cooperative Oncology Group
performance score; EFS, event-free survival; EOT, end of treatment; LyP, lymphomatoid papulosis; MF, mycosis fungoides; NCI CTCAE, National Cancer Institute Common
Terminology Criteria for Adverse Events; ORR, objective response rate; PD, progressive disease; PET, positron emission tomography; PFS, progression-free survival; PR,

partial response; SD, stable disease; SS, Sézary syndrome.
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B.2.3.3 Baseline characteristics and demographics

B.2.3.3.1 ALCANZA

In ALCANZA baseline characteristics were well balanced between treatment arms, with the
exception of a greater number of patients with stage IVB MF and extracutaneous pcALCL in
the brentuximab vedotin arm vs. the PC arm.*” In ALCANZA, 95 of 128 patients had
advanced-stage disease, defined as MF stage 1IB or higher and all pcALCL patients
(brentuximab vedotin arm, n=49; PC arm, n=46).8° Patient characteristics for ALCANZA are
summarised in Table 10.4”

Table 10. Baseline patient characteristics and demographics in ALCANZA (ITT

population)*’

Characteristic

Brentuximab
vedotin

(n=64)

Physician’s
choice of
methotrexate or
bexarotene
(n=64)

Age, y, median (range) 62 (51-70) 59 (48-67) 60 (48-69)
Male, n (%) 33 (52) 37 (58) 70 (55)
White race, n (%) 56 (88) 53 (83) 109 (85)
0 43 (67) 46 (72) 89 (70)
ECOG PS, n (%) 1 18 (28) 16 (25) 34 (27)
2 3 (5) 2 (3) 5 (4)
CD30 expression, %, median (range)* 32.5 (12.5-67.5) 31.3 (12.0-47.5) 31.3 (12.5-60.0)
Time since initial diagnosis, mo, median 422 (12.8-87.4) | 37.0(12.3-102.7) | 40.9 (12.7-96.8)
(range)
;‘:‘c‘isrg‘;it':‘zg;ef)sm°£;3f;:'2‘::\3§) 24(14-7.9) 13 (0.9-3.7) 19 (1.1-3.8)
Total 4.0 (2.0-7.0) 3.5 (2.0-5.5) 4.0 (2.0-6.0)
:gzisagf("_’;:“ge‘)he’apy’ N | Skin-directed 1.0 (1.0-2.0) 1.0 (1.0-2.0) 1.0 (1.0-2.0)
Systemic 2.0 (1.0-4.0) 2.0 (1.0-3.0) 2.0 (1.0-4.0)
MF, n (%) 48 (75) 49 (77) 97 (76)
IA-IIA 15/48 (31) 18/49 (37) 33/97 (34)
13 19/48 (40) 19/49 (39) 38/97 (39)
Disease stage, n/N NA-IIB 4148 (8) 2/49 (4) 6/97 (6)
()t IVA1 0 1149 (2) 1197 (1)
IVA2 2/48 (4) 8/49 (16) 10/97 (10)
IVB 7/48 (15) 0 7/97 (7)
pcALCL, n (%) 16 (25) 15 (23) 31/97 (24)
T 1/16 (6) 4115 (27) 5/31 (16)
Disease | Skin T 3/16 (19) 5/15 (33) 8/31 (26)
stage,
niN (%) T 12/16 (75) 6/15 (40) 18/31 (58)
Node No 10/16 (63) 11/15 (73) 21/31 (68)
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Characteristic

Physician’s

Brentuximab choice of Overall
vedotin methotrexate or (N=128)
(n=64) bexarotene
(n=64)
N1 2/16 (13) 115 (7) 3/31 (10)
N2 2/16 (13) 115 (7) 3/31 (10)
Ns 2/16 (13) 2/15 (13) 4/31 (13)
Mo 12/16 (75) 14/15 (93) 26/31 (84)
Visceral

M 4/16 (25) 115 (7) 5/31 (16)

*Based on average CD30 expression among all biopsies for each patient’s baseline visit.
TOne patient in each arm had incomplete staging data, which are not included in the table.
Abbreviations: ECOG PS, Eastern Cooperative Oncology Group performance status; IQR, interquartile range;

ITT, intent-to-treat; M, metastases; MF, mycosis fungoides; N, node; pcALCL, primary cutaneous anaplastic large

cell ymphoma; T, tumour.

B.2.3.3.2 Kim et al 2015

Patient characteristics for Kim et al 2015 are summarised in Table 11. Most patients had
advanced disease (stage 1B or higher, 88%); the median (range) number of prior systemic
therapies was 3 (1-13). Most patients had prior cytotoxic agents, and one had prior

alloSCT.%4

Table 11. Baseline patient characteristics and demographics in Kim et al 2015 (Safety

population)?*

Characteristic

Brentuximab vedotin

(N=32)

Age, y, median (range) 62 (20-87)
Male, n (%) 19 (59)
Female, n (%) 13 (41)
IB 4 (13)
Clinical stage, n (%) 1B 18 (56)
IV/SS 10 (31)
LCT or FMF 29 (90)
Adverse prognostic LcT 16 (50)
factors, n (%) FMF 8 (25)
LCT and FMF 5(16)
No. of prior systemic <3 15 (47)
therapies, n (%) >3 17 (53)
A (<10%) 14 (44)

CD30 grouping at o o

screening, n (%) B (10% to 50%) 14 (44)
C (>50%) 4 (13)

Abbreviations: FMF, folliculotropic mycosis fungoides; LCT, large cell transformation; SS, Sézary syndrome.
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B.2.3.3.3 Duvic et al 2015

Patient characteristics for Duvic et al 2015 are summarised in Table 12. Overall, 28 patients
had only MF, 2 had only pcALCL, 2 had pcALCL plus LyP or MF, 9 had only LyP, and 7 had
both LyP and MF. Patients with MF were heavily pretreated, with a median (range) of 5 (1—
13) prior therapies. The median (range) number of prior systemic therapies was 2 (1-10) for
patients with MF and 1 (0-5) for patients with LyP/pcALCL."

Table 12. Baseline patient characteristics and demographics in Duvic et al 2015 (all
patients [safety population] and eligible patlents who received 22 doses of
brentuximab vedotin [efficacy population])®

Characteristic All :’;:ise:;ts* EIigib(I:;a;t)ientsT
Age, y, median (range) 59.5 (31-77) --
Male, n (%) 27 (50) 26 (54)
White 31 (57) 30 (63)
Race, n (%) African American 15 (28) 13 (27)
Hispanic 8 (15) 5(11)
MF 31 28
pcALCL 3 2
Diagnosis, n LyP 10 9
LyP and MF 8 7
ALCL/LyP/MF 2 2

Dashed line represents data not reported.

*Defined as patients who received =1 dose of brentuximab vedotin and were included in the safety population.
TDefined as patients who received 22 doses of brentuximab vedotin and were analysed for efficacy.
Abbreviations: ALCL, anaplastic large cell lymphoma; LyP, lymphomatoid papulosis; MF, mycosis fungoides; pc,
primary cutaneous.

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.1.3.

A summary of statistical analysis and study groups for the three clinical trials is provided in
Appendix D.1.4.

In ALCANZA, analyses were conducted at a median follow-up of 22.9 months, and at a
median follow-up of 33.9 months. Data from both follow-up cut-offs are included in this
submission. The cost-effectivness analysis uses only data from the 33.9 month follow-up.

B.2.5 Quality assessment of the relevant clinical effectiveness
evidence

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

Brentuximab vedotin for treating CD30-positive cutaneous T-cell lymphoma [ID1190]
© Takeda (2018). All rights reserved 66



B.2.6 Clinical effectiveness results of the relevant clinical trials

Brentuximab vedotin was licensed for the treatment of adult patients with CD30+ CTCL after
at least 1 prior therapy, including all subtypes of CTCL, based on results of 3 clinical trials
(two phase Il trials, and one phase Ill, ALCANZA).” ALCANZA was the pivotal, phase Il
open-label randomised multicentre study of brentuximab vedotin vs PC in patients with
CTCL.” In the primary analysis of ALCANZA (median follow-up of 22.9 months), objective
response and disease progression were determined by the IRF and by investigators. In the
updated analysis (median follow-up of 33.9 months), objective response and disease
progression were determined by investigator (INV) assessment.®”

In the multicentre, phase Il trial reported by Kim et al 2015, 70% of patients (90% ClI, 53%—
83%) with treatment-refractory or advanced MF/SS achieved an overall response when
treated with brentuximab vedotin, meaning they had at least partial improvement in skin
lesions.?* The single-centre, phase Il trial reported by Duvic et al 2015, found that 73% of
patients with CD30+ pcALCL, LyP, or MF responded to brentuximab vedotin treatment, with
250% reduction in the number of lesions observed (ORR 73% [95% ClI, 60%—86%]); 35% of
patients achieved complete resolution of their skin lesions (CR 35% [95% ClI, 22%—49%]).%"

B.2.6.1 ALCANZA

B.2.6.1.1 Primary efficacy outcome

The primary endpoint in ALCANZA was ORRA4, the rate of objective response rate that lasts
at least 4 months. ORR4 was determined by independent review (by IRF) of the global
response score (GRS) using the consensus guidelines of the International Society for
Cutaneous Lymphomas (ISCL), the US Cutaneous Lymphoma Consortium (USCLC), and
the Cutaneous Lymphoma Task Force of the EORTC."3"47 GRS, a stringent criterion, is a
composite assessment of total tumour burden: skin (based on the mSWAT assessment per
INV), nodal and visceral radiographic assessment per IRF, and Sézary cell count per IRF
(patients with MF only). Skin response was determined by clearance of lesions, with CR
being 100% clearance and PR being 50%—99% clearance and no new tumours. Overall
response based on GRS was confirmed by sustained skin response per mSWAT
assessment at the subsequent treatment cycle.*” ORR4 was also assessed by INV.8

ORR4 captures not only proportion of patients with a response but also the duration of a
response as a single measurement, which reflects a more appropriate and stringent
measure of treatment success than the proportion of patients with a response alone. This of
particular relevance in a patient population for whom short clinical responses do not
necessarily correspond with meaningful benefit*’; lymphoma experts consider responses
lasting 4 months or more to be clinically meaningful for patients with CTCL.29% Previous
studies in CTCL used less stringent and standardised assessment tools for response,
focusing on assessment of the skin compartment only, without detailed nodal, visceral, or
blood assessment. Therefore ORR4 is a clinically relevant endpoint for CTCL trials and was
chosen to capture evidence of a durable response to the study drug that is minimally
affected by other therapies.*” Clinical experts agree that ORR4 meets the aim of treatment in
CTCL, which is to reduce the patient’s symptom burden for as long as possible.

In the primary analysis of ALCANZA (22.9 month follow-up), significantly more patients had
a substantial, durable response to treatment (i.e., 250% clearance of skin lesions with no
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new tumours, sustained for 24 months) with brentuximab vedotin than with bexarotene or
methotrexate (ORR4 per IRF: 56.3% [n=36] vs. 12.5% [n=8], respectively; p<0.0001 for PC
combined; Table 13). This improvement was observed in patients with*’:

o MF (50.0% [24/48] vs. 10.0% [5/49], respectively), and

o pcALCL (75.0% [12/16] vs. 20.0% [3/11], respectively)

ORRA4 per INV for the entire population was consistent with that for the IRF analysis (59.4%
vs. 7.8%, respectively; p<0.00188; Table 13).

Table 13. ALCANZA: primary outcome analysis, ORR4 per IRF and per INV (ITT
population

Difference

BV PC BEX MTX
_ _ (%) from PC  p-value - -
(n=64) (n=64) (95% Cl) (n=38) (n=26)

Per independent review (IRF)
Number (%) 36(56.3) | 8(12.5) 438 6(158) | 2(7.7)
achieving ORR4 44 1 . 4 44 2. 291 | 4 <0.0001 4.2 2.74 0.9 2.51
(95% Cl) (44.1,68.4) | (4.4,20.6) | (29.1,58.4) (4.2,27.4) | (0.9,25.1)
Per investigator (INV)
Number (%)
achieving ORR4 38 (59.4) 5(7.8) 51.6 <0.001 3(7.9) 2(7.7)
(95% Cl) (47.3,71.4) | (2.6,17.3) | (34.8,65.8) (1.7,21.4) | (0.9, 25.1)

Abbreviations: BEX, bexarotene; BV, brentuximab vedotin; INV, investigator; IRF, independent review facility;
MTX, methotrexate; ORRA4, objective response lasting at least 4 months; PC, physician’s choice.

Updated analysis (33.9 month follow-up)

Data from the 33.9-month follow-up continued to support the superior clinical activity of
brentuximab vedotin vs. PC as evidenced by a significantly improved ORR4 with
brentuximab vedotin vs. PC (INV-assessed ORR4: 60.9% vs. 7.8%, respectively; HR [95%
Cl] 53.1 [36.5-67.2]; p<0.001).87

B.2.6.1.2 Secondary analysis of primary outcome

ORR4 was consistent across all subgroups of patients, including those with skin-only and
extracutaneous disease, and favoured brentuximab vedotin treatment over PC as evidenced
by all responses greater than 0 in Figure 15.47
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Figure 15. ALCANZA: ORR4 by subgroups (ITT population)*’

Brentuximab  Physician’s choice of Difference in
vedotin, methotrexate or percentages
n/N (%) bexarotene, n/N (%) (95% Cl)
Mycosis fungoides 24/48 (50-0%)  5/49 (10-2%) P —e— 39-8 (19-9to 56-2)
pcALCL 12/16 (75-0%)  3/15(20-0%) P 55-0 (197 to 80-4)
Baseline ECOG PS=0 29/43(67-4%) 6/46 (13-0%) ; —— 54-4(37-3t0715)
Baseline ECOG PS=1 7/21(333%)  2/18 (11-1%) 4 e 222 (-10-2 to 51-2)
Men 19/33(57-6%)  5/37 (13-5%) P —e— 44-1(21-3t0 63-3)
Women 17/31(54-8%)  3/27 (11-1%) P 437 (18-5t0 64-7)
Age <65years 20/36 (55-6%)  2/40(5-0%) E — 50-6 (29-3to 68-3)
Age=65years 16/28 (57-1%)  6/24 (25-0%) P —— 321(6:9to57-4)
Europe 23/37(622%)  3/35 (8-6%) — 53-6 (327 t0 71:3)
Non-Europe 13/27 (481%)  5/29 (17-2%) —— 309 (42t053:5)
Bexarotene 36/64 (56-3%) 6/38 (15-8%) i —— 40-5(23-7to57-3)
Methotrexate 36/64 (56:3%) 2/26 (7-7%) i ——— 48-6 (26-7to 677)
Skin only 21/31(677%)  5/30(16-7%) i — 511(27-3t071-0)
Skin and other involvement ~ 15/33 (455%)  3/34(8-8%) | — 36:6 (12:3t0 56-3)
Baseline skin tumourscore=0 26/41(63-4%) 2/38 (5:3%) E —e 58-2(38-1to 741)
Baseline skin tumourscore=0 10/23(43-5%) 6/26 (23-1%) —-—— 20-4 (-5-5t0 46-3)
Overall 36/64 (56-3%) 8/64 (12:5%) i —— 43-8 (29110 58-4)
T T T 1
-25 0 25 50 75 100
<+— —>
Favours physician's ~ Favours
choice of brentuximab
methotrexate or vedotin
bexarotene

Abbreviations: ECOG PS, Eastern Cooperative Oncology Group performance score; ORR4, rate of objective
global response lasting 24 months, assessed by independent review; pcALCL, primary cutaneous anaplastic
large cell lymphoma.

B.2.6.1.3 Key secondary efficacy outcomes

Progression-free survival

In the primary analysis of ALCANZA (22.9 months follow-up), brentuximab vedotin
demonstrated a significant improvement in PFS, achieving a median PFS of 16.7 months vs.
3.5 months with PC as shown in Figure 16 (IRF using EMA censoring guidelines®; HR [95%
Cl] 0.270 [0.169-0.430]; p<0.0001).47

The estimated 1-year and 2-year PFS rates were 67.5% vs. 16.0% and 33.0% vs. not
estimable, for brentuximab vedotin vs. PC, respectively.8
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Figure 16. ALCANZA: PFS assessed per IRF (ITT population)
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Abbreviations: Cl, confidence interval; HR, hazard ratio; IRF, independent review facility; ITT, intent to treat;
PFS, progression-free survival.

Additionally, in the primary analysis of ALCANZA, PFS as assessed by INV yielded results
comparable to the PFS per-IRF analysis. Median PFS per INV was significantly increased
with brentuximab vedotin vs. PC (15.7 months vs. 3.6 months, respectively; HR [95% CI]
0.318 [0.205-0.495]; p<0.001) as shown in Figure 17.88

Figure 17. ALCANZA: PFS assessed per INV (ITT population)
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to treat; M, methotrexate; PFS, progression-free survival.

Updated analysis (33.9 month follow-up)

Data from longer follow-up of 33.9-months continued to show significant improvement in
PFS for patients treated with brentuximab vedotin over PC (a median of 15.8 months vs. 3.6
months, respectively; HR [95% CI] 0.373 [0.245-0.569]; p<0.001). was maintained at 1 year
(63.9% vs. 15.6%) and 2 years (28.8% vs. 8.4%) as shown in Figure 18.87
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Figure 18. ALCANZA at 33.9 month follow-up: PFS per INV (ITT population)®’
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Response rates
In the primary analysis of ALCANZA (22.9 month follow-up), significantly more patients

treated with brentuximab vedotin achieved CR, defined as complete resolution of symptoms
(100% skin clearance) as assessed by GRS, vs. PC (CR per IRF, 15.6% vs. bexarotene 0%
or methotrexate 3.8% [1.6% for PC combined]; p=0.0046 for brentuximab vedotin vs. PC
combined).47:88

The proportion of patients achieving an objective response (defined as either PR or CR)
lasting any duration was higher with brentuximab vedotin treatment than with PC (ORR per
IRF, 67% [43/64 patients] vs. 20% [13/64 patients]; p<0.0001). Overall, more patients
treated with brentuximab vedotin achieved an objective response vs. PC at any stage of
disease as shown in Table 14.47

Response rates per INV, both ORR and CR, were comparable those per IRF.88
Table 14. ALCANZA: Patient responses by clinical stage at baseline per IRF*

Physician’s choice of
methotrexate or bexarotene

Brentuximab vedotin

Stage at baseline, n/N (%) (n=64) (n=64)
ORR CR (0]

ITT population 43/64 (67) 10/64 (16) 13/64 (20) 1/64 (2)

Mycosis fungoides*! 31/48 (65) 5/48 (10) 8/49 (16) 0
IA-1IA 8/15 (53) 115 (7) 5/18 (28) 0
s 13/19 (68) 3/19 (16) 3/19 (16) 0
HA-IIIB 3/4 (75) 0 0 0
IVA 2/2 (100) 1/2 (50) 0 0
IVB 417 (57) 0 NA NA
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pcALCL 12/16 (75) 5/16 (31) 5/15 (33) 115 (7)
Skin only? 8/9 (89) 419 (44) 5/11 (45) 111 (9)

Extracutaneous disease’ 4/7 (57) 1/7 (14) 0 0

*Percentage in each subcategory in the total column is based on the number of patients in each disease
subtype.

TOne patient in each group had incomplete staging data and is not included in the table: one patient in the
brentuximab vedotin group had partial response and one patient in the physician’s choice group had no
response.

Abbreviations: CR, achieved a complete response; ITT, intent to treat; NA, not applicable; ORR, achieved an
objective response; pcALCL, primary cutaneous anaplastic large cell lymphoma.

Updated analysis (33.9 month follow-up)

The significantly better CR rate was maintained at the 33.9-month follow-up, with 18.8%
(CR: 12/64) vs. 0% of patients achieving a CR (p<0.001) with brentuximab vedotin and PC,
respectively. Likewise, ORR rates were significantly improved with brentuximab vedotin vs.
PC (44/64 [68.8%] vs. 14/64 [21.9%], respectively; p<0.001).8”

Health-related quality-of-life as measured by EQ-5D-3L

In the primary analysis of ALCANZA, EQ-5D-3L was assessed but showed no significant
difference between the two treatment arms for EQ-5D US time trade-off, the UK time trade-
off, or visual analog scores (mean [SD] baseline EQ-5D-3L visual analog scale score was
60.6 [20.3] in the brentuximab vedotin arm and 61.7 [23.6] in the PC arm). However, the
mean changes from baseline to end of treatment were 0.02, 0.03, and 0.8, respectively, for
patients treated with brentuximab vedotin and -0.02, -0.04, and -2.0, respectively, for
patients treated with PC. Importantly, no differences in EQ-5D scores were observed
between patients with and without peripheral neuropathy. It should be noted that the EQ-5D
is a generic, non-disease—specific questionnaire used to measure health-related quality-of-
life.* This was confirmed by an analysis of the correlation between EQ-5D scores and
Skindex-29 symptom scores in advanced-stage patients from ALCANZA (see Section
B.2.7.4 for results).

Symptom relief as measured by Skindex-29

In the primary analysis of ALCANZA (22.9 month follow-up), patients treated with
brentuximab vedotin reported a clinically meaningful reduction of symptoms as measured by
the symptom domain of the Skindex-29 (a 100-point response scoring tool where a higher
score indicates a higher symptom burden, and lower health-related quality of life*°). These
same patients had significantly greater symptom reduction compared with those treated with
PC (maximum reduction from baseline, mean [SD]: -27.96 [26.88] vs. -8.62 [17.01],
respectively; p<0.0001) as shown by separation of curves in Figure 19.4”
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Figure 19. ALCANZA: Quality-of-life changes as assessed by mean change from
baseline in symptom domain of the Skindex-29 questionnaire (ITT population)
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Updated analysis (33.9 month follow-up)

In the 33.9 month follow-up analysis, patients treated with brentuximab vedotin continued to
experience significantly greater symptom reduction vs. those treated with PC (mean
maximum reduction, -28.08 vs. -8.62, respectively; p<0.001) as shown by separation of
curves in Figure 20.87

Figure 20. ALCANZA at 33.9 month follow-up: Quality-of-life changes as assessed
by mean change from baseline in symptom domain of the Skindex-29
questionnaire (ITT population)®
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B.2.6.1.4 Other secondary efficacy endpoints

Maximum change in mSWAT score
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The extent of skin resolution was reported as the maximum percentage change in mSWAT
score in the primary ALCANZA analysis (22.9 month follow-up), which was performed by the
investigator. As seen in Figure 21, more than half of patients with pcALCL who received
brentuximab vedotin (62.5%) experienced complete resolution of skin disease. Furthermore,
as demonstrated by the number of bars crossing the dotted line in the figure, more patients
treated with brentuximab vedotin experienced 250% improvement in skin disease compared
with PC (MF: brentuximab vedotin, 77% [37/48] vs. PC, 41% [20/49]; pcALCL: brentuximab
vedotin, 75% [12/16] vs. PC, 40% [6/15], respectively).4”

The unprecedented level of response and disease control with brentuximab vedotin
treatment can be observed in pre- and post-treatment photos of ALCANZA patients shown in
Figure 22.

Figure 21. ALCANZA: Maximum percentage change in skin mSWAT score?’

Brentuximab vedotin

100+ Mycosis fungoides B pcALCL
g [ Complete response [ No best global response
2 5o [ Partial response A No post-baseline assessment
= [ Stable disease 4 Indicates percentage change
o X Progressive disease in mSWAT is 0
5
S o A UI_I J&h A it
F
2
B H Hmmmemee - -
B u o
[-+]
100 — . .
Individual patients (n=48) Individual patients (n=16)
Physician's choice of methotrexate or bexarotene
100 Mycosis fungoides B pcAlLCL
=3
=
2 s -
= H
=
= D00nonedkis laaa
g i BT T
Fl
s
o
T 50 mm e H 1 I eI ECEEEE PR o 5 -
g Hd H
=]
-100 — =L

Individual patients (n=43) Individual patients (n=15)

Abbreviations: mSWAT, modified severity weighted assessment tool; pcALCL, primary cutaneous anaplastic
large cell lymphoma.
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Figure 22. Partial responses were observed with brentuximab vedotin treatment in
A) a patient with MF (T3NXMO0BO) after 15 cycles, B) an MF folliculotrophic patient
after 2 years of treatment achieved durable CR, and C) an ALCANZA patient with

MF stage 11B3¢%7

After 8 cycles of brentuximab vedotin After 15 cycles of brentuximab vedotin

May 2014 May 2016

Pre-treatment Post-treatment

Abbreviations: B, blood; CR, complete response; M, metastases; MF, mycosis fungoides; N, node; T,
tumour.
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Duration of response

In the primary analysis of ALCANZA (22.9 month follow-up), the duration of response (DOR)
in patients who achieved an objective response (43 patients treated with brentuximab
vedotin and 13 patients treated with PC) was similar between the 2 treatments (median [95%
Cl]: overall DOR, 15.1 months [9.7-25.5] vs. 18.3 months [3.5-18.4], respectively). The
median duration of skin response (95% Cl) was 20.6 months (14.1-25.7) vs. 18.3 months
(3.5-18.9) in the brentuximab vedotin arm (47 patients with a skin response) and PC arms
(19 patients with a skin response), respectively.4’

The relatively long DOR observed with PC in ALCANZA is consistent with previous studies
of bexarotene and methotrexate which show that the relatively small number of patients who
respond to treatment can experience a prolonged remission time.344” However, despite a
long overall DOR with PC, it is important to recognise that a much greater number of
patients responded to treatment with brentuximab vedotin compared with PC (43 vs. 13,
respectively; p<0.0001); therefore a much greater number of patients experienced the
prolonged remission time with brentuximab vedotin than with PC.#7

Time to subsequent anticancer therapy

In the primary analysis of ALCANZA (22.9 month follow-up), significantly fewer patients
treated with brentuximab vedotin required 21 subsequent anticancer therapy compared with
patients treated with PC (38 patients [59%)] vs. 47 patients [73%)], respectively; p<0.001).
Treatment with brentuximab vedotin significantly delayed the time to subsequent anticancer
therapy for patients with CTCL by up to 9 months compared with PC (median time to
subsequent anticancer therapy: 14.3 months vs. 5.5 months, respectively; p<0.001) as
shown in Figure 23.47:88

Figure 23. ALCANZA: Time to subsequent anticancer therapy (ITT population)®
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Updated analysis (33.9 month follow-up)

In the 33.9 month follow-up analysis, brentuximab vedotin treatment continued to
significantly delay time to next treatment vs. PC as shown in Figure 24 (median time to next
treatment: 14.2 months vs. 6.1 months, respectively; HR [95% CI] 0.335 [0.218-0.515];
p<0.001). The probability of patients not requiring subsequent anticancer therapy was
greater at 1 year and 2 years for brentuximab vedotin vs. PC (65.5% vs. 15.3% and 24.6%
vs. 4.4%, respectively).8’

Figure 24. ALCANZA at 33.9 month follow-up: Time to subsequent anticancer
therapy (ITT population)®”
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B.2.6.1.5 Overall survival (OS)

Although survival is always an important outcome within oncology, in reality the primary goal
of treatment for CTCL patients is disease control and symptom relief. The objective of
systemic treatment in CTCL is tumour burden relief to improve the patients’ QoL. Except for
the potentially-curative alloSCT, no regimen has proven to improve survival and OS is not
considered when determining treatment success in CTCL.Therefore OS is not prespecified
as a primary nor secondary end point in clinical research.

Consensus guidelines from the ISCL, USCLC, and EORTC regarding endpoints in clinical
trials of MF/SS state that evaluation of OS is not optimal because the expected survival of
most patients with MF/SS in clinical trials is much longer than the course of the trial.’

Although not a prespecified endpoint, OS data were collected for ALCANZA. In the primary
analysis of ALCANZA (22.9 month follow-up), median OS had not been reached and these
data were immature, with only ~30% of events having taken place to date. In total, 67% and
73% of patients were alive in the brentuximab vedotin and PC arms, respectively.

Additionally, 50% of patients in the PC arm crossed-over and received brentuximab vedotin
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after progression. The low number of survival events (n=21 and n=17 deaths observed for
brentuximab vedotin and PC, respectively) confounded by the high cross-over rate makes it
challenging to infer meaningful OS outcomes from the ALCAZNA ftrial. This validates the
rationale for OS not having been either a primary or secondary endpoint in the ALCANZA
trial, a position that is consistent with other trials in CTCL.

At the 33.9-month follow-up, there was no difference in survival between the brentuximab
vedotin and PC arms (Figure 25).

Figure 25. ALCANZA at 33.9 month follow-up: Overall survival in the ITT
population®®
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B.2.6.2 Brentuximab vedotin non-comparative phase Il trials

The most notable subtypes of CTCL which are included within the EMA marketing
authorisation of brentuximab vedotin but were not studied in ALCANZA are SS and LyP. The
EMA granted brentuximab vedotin a marketing authorisation for these subtypes based on
the efficacy and safety outcomes from the two phase |l trials, Kim et al 2015 and Duvic et al
2015.7 Efficacy observed for the phase |l trials is consistent with that reported for the
multicentre, randomised controlled, phase Il trial ALCANZA*"; the impressive activity and
response rates also consistent for patients with SS and LyP.249"

Of patients with evaluable disease included in the two phase Il studies, three patients with
SS were included in Kim et al 2015%* and 10 patients with LyP were included in Duvic et al
2015.%" Data for these patients are provided below. The remaining patients in both phase I
studies either had multiple subtypes (i.e. patients presented with both LyP and MF) or had
the subtypes studied in ALCANZA %49 which was deemed a higher quality data set for
economic evaluation.

B.2.6.2.1 Kim et al 2015

In the multicentre, phase Il trial reported by Kim et al 2015, 70% of patients (90% ClI, 53%—
83%) with treatment-refractory or advanced MF (n=29 [stage IB, n=4; stage |1I1B, n=18; stage
IV, n=7]) or SS (n=3) achieved an overall response with brentuximab vedotin (Table 15); 1
patient with SS achieved CR and 7 patients achieved >90% reduction in their mSWAT
scores.?*

The 6- and 12-month PFS rates were 79% and 54%, respectively (median observation time:
71.7 weeks; Figure 26). Responses were durable; of the 21 responders, at 6 and 12 months,
90% and 79% of patients had continuing responses, respectively, and 79% and 54% of
responders, respectively were progression free. These results were consistent with those
seen in the larger and more robust brentuximab vedotin arm of the ALCANZA trial (1-year
INV-assessed PFS: 63.9%; ORR: 68.8% at 33.9 month follow-up).8”

Table 15. Kim et al 2015: Response outcomes (patients evaluable for response
Brentuximab vedotin (N=30)*

MF ss
(n=27) (n=3)
ORR 19 (70.3) 2 (66.6)
CR 0 (0) 1(33.3)
PR 19 (70.3) 1(33.3)
SD 4(14.8) 0 (0)
PD 4 (14.8) 1(33.3)
NE 2 (7.4) NA

*Only 30 out of 32 patients were evaluable for response.
Abbreviations: CR, complete response; MF, mycosis fungoides; NA, not available; NE, not evaluable; ORR,
overall response rate; PD, progressive disease; PR, partial response; SD, stable disease; SS, Sézary syndrome.
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Figure 26. Kim et al 2015: PFS (all patients; n=32)%*
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Abbreviations: PFS, progression-free survival.

In total, the majority of patients had improvement in the skin, with a maximum mSWAT
change from the time of screening (NSWATmax) median (range) score reduction of 73%
(100% to —54%; Figure 27).24

Figure 27. Kim et al 2015: Maximum change in mSWAT score compared with
baseline in all patients treated with brentuximab vedotin (patients evaluable for
response; n=30)%
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B.2.6.2.2 Duvic et al 2015

In the single-centre, phase Il trial reported by Duvic et al 2015, 73% of patients (95% ClI,
60%—80%) with CD30+ MF (n=28), pcALCL (n=2), LyP (n=9), MF/LyP (n=7), or
MF/pcALCL/LyP (n=2) achieved an overall response to brentuximab vedotin treatment, with
35% of patients (95% ClI, 22%—49%) achieving complete resolution of skin lesions. In total,
the ORR was 54% in patients with MF (15/28), and 100% for patients with all other subtypes
(Table 16).%

Table 16. Duvic et al 2015: Response outcomes (response-evaluable patients)®!
Duvic 2015 (N=48)°'

LyP/MF pcALCL/LyP pcALCL/MF
(n=7) (n=1)
ORR 15 (54) 9 (100) 7 (100) 1(100) 1(100)
CR 2(7.1) 5 (55.6) 6 (85.7) 1(100) 1(100)
PR 13 (46.4) 4 (44.4) 1(14.3) NA NA

Abbreviations: CR, complete response; LyP, lymphomatoid papulosis; MF, mycosis fungoides; NA, not available;
NE, not evaluable; ORR, overall response rate; pcALCL, primary cutaneous anaplastic large cell lymphoma; PD,
progressive disease; PR, partial response; SD, stable disease.

For the 48 patients (received =2 doses of brentuximab vedotin), median PFS was 13.2
months (95% CI, 10.8—-16.8; reported as: 1.1 years [95% CI, 0.9-1.4]) from first treatment
with brentuximab vedotin and 57.6 months (95% ClI, 37.2—-85.2; reported as: 4.8 years [95%
Cl, 3.1-7.1]) from date of diagnosis (median time to follow-up from first dose: 27 months for
MF and 23 months for pcALCL/LyP; Figure 28).%

Figure 28. Duvic et al 2015: PFS from date of first treatment with brentuximab
vedotin (A), and from date of diagnosis (B) in evaluable patients (N=48)°"

1.0 B 1.0
= =
> =
T 084 S o8
3= 3=
= =y
2= 06+ 2= 06
== (=g = ]
c c
S 2 04 S 2 04-
[T = v o
0 — h—
@ @
b e
> 0.24 g) 0.2
= —
o o.
T T T T T T T T T T T T T T T
0 05 10 15 20 25 30 35 0 2 4 6 8 10 12 14 16
Time From First Brentuximab Dose (years) Time From Diagnosis (years)

Abbreviations: PFS, progression-free survival.

Of the 28 evaluable patients, 15 had a best response of CR or PR, as shown by a 250%
decrease in mMSWAT score at the time of best response (Figure 29).°
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Figure 29. Duvic et al 2015: Percent change in mSWAT at time of best response for
patients with MF®'
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The second line shows the number of cycles at the time of best response.

Abbreviations: MF, mycosis fungoides; mSWAT, Modified Severity-Weighted Assessment Tool.

The median OS was 14.7 years (95% ClI, 10.2 to not reached) from date of first diagnosis;
median OS was not reached when calculated from first treatment with brentuximab vedotin

(Figure 30).°

Figure 30. Duvic et al 2015: OS from date of first treatment with brentuximab
vedotin (A), and date of diagnosis (B) in evaluable patients (N=48)°'
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Abbreviations: OS, overall survival.
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B.2.7 Subgroup analysis

Based on UK clinical feedback and the newly-updated BAD/UKCLG guidelines, the
population anticipated to be treated with brentuximab vedotin is advanced CTCL patients
(i.e., MF lIB+, SS, and pcALCL) after at least 1 prior systemic therapy and before standard
chemotherapy (e.g., gemcitabine or CHOP). Please refer to Section B.1.3.3 for the UK
clinical pathway and positioning of brentuximab vedotin.

The clinical placement of brentuximab vedotin for the treatment of patients with advanced
disease was consistently supported in one-to-one interactions with UK key opinion leaders,
as well as in a Takeda-organised advisory board that was attended by 10 healthcare
professionals (including dermatologists, oncologists, and haematologists) from across the
UK.

KOL advisors expressed that patients in early stages of the disease (i.e. MF stage IA) for the
most part will have indolent disease and will therefore not require any systemic therapy; this
would include brentuximab vedotin.

. os<d on this, the focus of this NICE submission, is advanced-stage CTCL
patients following one prior systemic therapy.

As the ALCANZA trial was an international, multicentre study, and treatment guidelines differ
across countries, patients at all stages of CTCL were included in the trial. In order to provide
efficacy and safety evidence for the population of interest for the UK and this NICE appraisal
(i.e., advanced-stage CTCL), subgroup analyses were conducted on the main safety and
efficacy outcomes observed in ALCANZA. Takeda based all subgroup analyses on the 33.9
month median follow-up per INV dataset as the longest follow-up was thought to be the most
appropriate for decision making.

B.2.7.1 Methodology

The subgroup of patients from ALCANZA with advanced-stage disease (MF stages 11B-1V;
pcALCL all enrolled patients) was evaluated at the 33.9 month median follow-up time point
(the longer-term ALCANZA data update) using patient-level data.

B.2.7.2 Participant characteristics

In total, 49 patients treated with brentuximab vedotin and 46 patients treated with PC had
advanced-stage disease at baseline (Table 17). Two patients with unknown disease stage
were included in the advanced-stage population analyses because, given the balance of the
trial population favouring advanced-stage disease, there was a higher probability that they
were advanced stage rather than early stage. Patients in ALCANZA were not stratified by
disease stage at randomisation. While patient characteristics were generally balanced
between treatment arms for the advanced-stage subgroups, patients in the brentuximab
vedotin arm were generally older than those in the PC arm. Although pcALCL is diferent than
MF [IB+, the two groups were pooled due to the small sample size of pcALCL patients in
ALCANZA (n=15 and n=17 for brentuximab vedotin and PC arms, respectively).8°
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Table 17. Baseline patient characteristics and demographics in ALCANZA —

advanced-stage po

Characteristic

pulation®®

Brentuximab vedotin

Physician’s choice of
methotrexate or

(n=49) bexarotene
(n=46)
Age, y, median (range) 62 (31-82) 54 (25-83)
Male, n (%) 25 (51.0) 24 (52.2)
0 34 (69.4) 31 (67.4)
ECOG PS, n (%) 1 12 (24.5) 13 (28.3)
2 3(6.1) 2(4.4)
Lines of prior therapy, n, Total 4(0-13) 3 (1-15)
median (range) Systemic 2 (0-11) 2 (1-8)
MF, n (%) 33 (67.4) 31 (67.4)
B 19 (57.6) 19 (61.3)
NA 4 (12.1) 2 (6.5)
B 0 0
Disease stage, n (%) IVA1 0 1(3.2)
IVA2 2 (6.1) 8 (25.8)
IVB 7(21.2) 0
Unknown 1(3.0) 13.2)
pcALCL, n (%) 16 (32.7) 15 (32.6)

Abbreviations: ECOG PS, Eastern Cooperative Oncology Group performance status; MF, mycosis fungoides;

pcALCL, primary cutaneous anaplastic large cell lymphoma.

B.2.7.3 Statistical information

All end-points included in the subgroup analysis are based on the 33.9 month median follow-
up and are assessed per INV using patient-level data. Following the primary end point
assessment at a median of 22.9 months, all subsequent datasets were only available as per
INV assessment. ORR4, PFS, response rates, symptoms (as assessed by Skindex-29
symptom domain), time to subsequent anticancer therapy, health-related quality-of-life (as
assessed by EQ-5D), and OS were evaluated for patients with advanced-stage disease after
a median of 33.9 months of follow-up. OS unadjusted for crossover was evaluated; PFS
using Weibull models were chosen for both brentuximab vedotin and PC to give a
conservative estimate of PFS benefit. ORR, CR, PR, and SD were reported for the entire
subgroup and by disease stage. Adverse events (AEs) were summarised by number and
duration of each AE was calculated.®
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B.2.7.4 Results

Consistent with data for the ITT population and the unprecedented results observed across
all data cuts of ALCANZA, brentuximab vedotin provided superior efficacy compared with PC
for patients with advanced-stage disease at longer-term follow-up.

ORR4

At the 33.9-month follow-up of the subgroup of advanced-stage patients, more patients
treated with brentuximab vedotin (29 patients [59.2%]) achieved an objective global
response lasting 24 months (ORR4) over those treated with PC (4 patients [8.7%]).8°

PFS

Median PFS was longer with brentuximab vedotin treatment over PC as shown in Figure 31
(16.5 months [95% CI: 15.5-27.5] vs. 3.5 months [95% CI: 2.4-4.9], respectively; HR based
on a Cox proportional hazard model: 0.2973 [95% CI: 0.1769-0.4998]).

Figure 31. ALCANZA subgroup analysis: Advanced-stage patients at 33.9 months
follow-up per INV — PFS®
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Abbreviations: BV, brentuximab vedotin; PFS, progression-free survival; TPC, treatment with physician’s
choice.
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Response rates

Response rates favoured brentuximab vedotin treatment over PC in advanced-stage
patients at the 33.9 month follow-up (Table 18).

Table 18. ALCANZA subgroup analysis: Advanced-stage patients at 33.9 months
follow-up per INV — Response outcomes®

Brentuximab vedotin (n=49) Physician’s choice of methotrexate

or bexarotene (n=46)

Objective response rate 34 (69.4) 8(17.4)
Complete response 10 (20.4) 1(2.2)
Partial response 24 (49.0) 7 (15.2)

Stable disease 8 (16.3) 12 (26.1)

Progressive disease 3(6.1) 16 (34.8)

Not evaluable 4 (8.2) 10 (21.7)

Symptom relief as measured by Skindex-29

Advanced-stage patients treated with brentuximab vedotin had a greater symptom reduction
compared with those treated with PC (change from baseline to end of treatment, mean [SD]:
—16.31 [28.98] vs. —2.41 [21.04], respectively) as shown by separation of curves in Figure
32.8

Figure 32. ALCANZA subgroup analysis: Advanced-stage patients at 33.9 months

follow-up — QoL changes in symptom domain by Skindex-29 questionnaire®
* PC —== BV

- n w E
o ©o ©o o

L N I P,
1

o
n

>
1
i

L]
=]
k
/
/
*
|
|
|

Mean change in Score (SD)
]
t
L

I
(=]
L

FY
(=]
L

in
o
n
I
I

&
(=]
i

c1D1 c2D1 c4D1 ceD1 caDt  C10D1  C12D1  C14D1  C16D1 EOT
Cycle/Day
BV 48 43 40 33 32 30 26 23 20
PC
c1D1 c201 c4D1 c6D1 ceD1  C10D1  C12D1  C14D1  C16D1 EOT
Cycle/Day

Higher score indicates greater impact of disease, or lower quality-of-life.

Bars represent mean = SD; no error bar is presented at C16 because the SD is too small to be estimated.
Abbreviations: BV, brentuximab vedotin; C, cycle; D, day; EOT, end of treatment; PC, physician’s choice;
Qol, quality of life.
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Correlation between Skindex-29 symptom scores and EQ-5D

In the Skindex-29 questionnaire (scored from 0—100, where higher scores indicate worse
Qol), symptom scores >52 are classified as having a severe negative impact on QolL;
scores of 42—51 are classified as moderate, and scores of 39—-41 are classified as mild.®8

The relationship between EQ-5D and Skindex-29 symptom domain scores was evaluated in
advanced-stage patients. As shown in Figure 33, Skindex-29 symptom scores span the full
range of possible EQ-5D values and vice versa. Most notable is the upper right corner of
Figure 33, which shows that a large proportion of patients had high Skindex-29 symptom
scores (i.e., severe negative impact on QoL), but still had high EQ-5D scores (i.e., moderate
to good HRQL). If a good correlation between Skindex-29 symptom scores and EQ-5D
existed, then the majority of observations would appear in the upper left corner (i.e., high
Skindex-29 symptom score with a low EQ-5D score). This supports the case that EQ-5D
does not fully capture the HRQL detriment associated with CTCL.

Figure 33. ALCANZA subgroup analysis: Comparison of Skindex-29 and EQ-5D
scores in patients with advanced-stage disease®®
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Health-related quality-of-life as measured by EQ-5D-3L

In advanced-stage patients, those in the brentuximab vedotin treatment arm had a higher
baseline EQ-5D-3L score than those in the PC arm, indicating a better quality-of-life in the
brentuximab vedotin arm (mean [SD] baseline EQ-5D-3L scores: 0.62 [0.3] vs. 0.57 [0.33],
respectively). The mean (SD) change from baseline in EQ-5D-3L index scores was —0.01
(0.26) and 0 (0.22), respectively, indicating no change in HRQL as assessed by the EQ-5D
(Figure 34).89

Figure 34. ALCANZA subgroup analysis: Advanced-stage patients at 33.9 months
follow-up — QoL as assessed by EQ-5D-3L index score®®
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Time to next treatment

Time to subsequent anticancer therapy was longer with brentuximab vedotin vs. PC for
patients with advanced-stage disease (median time to next treatment: 14.2 months [95 %CI:
12.2-20.4] vs. 5.5 months [95% CI: 3.4-9.5], respectively) as shown in Figure 35.8°

Figure 35. ALCANZA subgroup analysis: Advanced-stage patients at 33.9 months
follow-up — Time to subsequent anticancer therapy®®
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Overall survival

OS data were extremely immature at 33.9 months of follow-up, with very few events
resulting in an even smaller sample size across both treatment arms compared to ITT.
Although directionally there appears to be a trend towards longer OS observed in the
brentuximab vedotin arm over PC (median OS [95% CI]: 43.6 months [41.0-NA] vs. 41.6
months [21.1-NA], respectively; Figure 36), this analysis is highly uncertain as illustrated by
the single figure difference in the number of observed events. Furthermore, the data are
highly confounded as 46% of patients crossed-over from the PC arm and received
brentuximab vedotin as a subsequent therapy, of whom 30% received it as their first
subsequent treatment.® SectionB.3.3.2.2 describes the efforts made to adjust for crossover;
however none of the methods were particularly well suited to the data given the small
number of patients and events. The impact of re-censoring was particularly pronounced in
this small sample size with the loss of multiple events, and this effectively shortened follow-
up for many patients, resulting in the advanced patient OS curves crossing multiple times.
Furthermore, except for the potentially-curative alloSCT, no treatment to date has been
shown to affect OS for patients with advanced CTCL. Likewise, based on the observed
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events to date and the limitations described above, it is not possible to claim a difference in
OS between the brentuximab vedotin and PC arms.

Figure 36. ALCANZA subgroup analysis: Advanced-stage patients at 33.9 months
follow-up — Overall survival®
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B.2.8 Meta-analysis

Systematic literature review identified only one comparative study for brentuximab vedotin
vs. an active comparator (ALCANZA,; physician’s choice of bexarotene or methotrexate) for
the treatment of CD30+ CTCL after one prior therapy. The cost effectiveness model was
based on the outcomes of the ALCANZA trial as described in Section B.2.6.

Other than the two single-arm phase Il trials which were deemed inappropriate for cost-
effectiveness modelling (see section B.2.2.1), Takeda are not aware of any further studies
for brentuximab vedotin that would enable a meta-analysis to be conducted.
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B.2.9 Indirect and mixed treatment comparisons

B.2.9.1 Brentuximab vedotin vs. interferon

The use of IFN-a for the treatment of CTCL is recommended in the current ESMO,32

£oRTC,
-
]
————————————— [

Feasibility assessment of modelling IFN-a vs brentuximab vedotin will focus on its use in the
population of interest, defined as advanced CTCL patients only.

Position in treatment pathway

Although IFN-a is only one of two systemic treatments recommended for frontline use in
patients with advanced-stage CTCL, in the UK Advisory Board held by Takeda in January
2018, there was consensus among the 10 clinical experts present that IFN-a is most

commonly used as a first-line systemic treatment option. || GcIINININING
I (F\-a does not currently have a UK marketing

authorisation for this patient population. Nonetheless, it is used by UK clinicians in the UK for
the management of CTCL.3¢

As IFN-a is likely to have been exhausted as a treatment option by the time patients become
eligible for treatment with brentuximab vedotin (i.e., after 21 prior systemic therapy), it is not
in our opinion a primary comparator..

Nonetheless, as [N * = d is used

in clinical practice, Takeda made every effort to conduct an indirect comparison between
brentuximab vedotin and IFN-a as described below.

Data requirements for modelling

For comparison with the ALCANZA data, studies of IFN-a in CTCL would require PFS and
OS data as these are the key model inputs. Response rate data are unsuitable surrogates
for modelling due to the different mechanisms of action of brentuximab vedotin and PC, and
the uncertainty of the relationship between response rates and outcomes.

To have confidence in any analysis and perform more complex comparisons, a good overlap
of patient characteristics and format of data outputs is required between ALCANZA and
potential IFN-a studies.

Quality of published evidence

A systematic literature review (SLR) conducted to support the current submission identified
four publications with IFN-a as an intervention for treatment of CTCL (see Appendix D.1.1.4
for the full SLR methodology). This review excluded studies published prior to 2007, and
those including fewer than 20 patients. It was subsequently noted that earlier data on IFN
may be of interest to the decision problem.
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To ensure all relevant information relating to the management of CTCL with IFN was
identified, a rapid literature review was performed to identify data published prior to 2007.
The search was based on the strategy outlined in Appendix D and was focussed on
interferon publications only. In addition, references excluded from theSLR due to publication
date or sample size were rescreened in May 2018. The literature review rescreen and rapid
review identified 11 and 8 unique refrences, respectively.

In total, 23 publications relevant to IFN in CTCL were identified. Appendix D.1.2.1 discusses
each of the 23 identified publications and their viability as a source for the indirect
comparison with brentuximab vedotin based on the aforementioned criteria.

Despite the availability of data on the use of IFN in CTCL, the studies are not appropriate for
modelling, with no study allowing estimation of the outcomes that would be seen with IFN-a
use in the NHS. Reasons for inability to use studies for modelling included (note that studies
may have not met criteria for inclusion for multiple reasons):

¢ |FN-a used as combination therapy (IFN-a monotherapy is recommended therapy for
CTCL): 12 studies

e Lack of relevant outcomes reported: 8 studies

e Patient population not consistent with that in ALCANZA/relevant to decision problem: 2
studies

¢ |FN preparation was not consistent with that used in the UK (IFN-a): 3 studies

While IFN-a is recommended and used as monotherapy in the UK, the literature mainly
identified studies which assessed IFN-a as a combination treatment. For the reasons listed
above (i.e., lack of comparable data), Takeda was not able to conduct an indirect
comparison of brentuximab vedotin vs. IFN-a. Allied to the fact that IFN-a is not a primary
comparator for many of the patients covered by this appraisal, this further supports the non-
inclusion of IFN-a as a comparator in the economic model.

B.2.9.2 Brentuximab vedotin vs. standard of care for patients with SS/LyP

Evidence to support the clinical effectiveness of brentuximab vedotin in CTCL subtypes
other than those in the ALCANZA study (MF and pcALCL) is very limited. There were two
phase Il studies which looked at the efficacy of brentuximab vedotin in other subtypes of
CTCL, Kim et al 2015 and Duvic et al 2015. For a full description of the studies including
their design and outcomes, please refer to section B.2.6.2 Brentuximab vedotin non-
comparative phase Il trials.

Of the subpopulations for CTCL subtypes not included in ALCANZA, Kim et al 2015 and
Duvic et al 2015 included three patients with SS patients, and ten patients with LyP,
respectively.?4°" No OS or PFS results were reported for the individual subtypes in either
trial. Since both trials were single-arm and did not include a control arm, it was unlikely that
meaningful OS or PFS results could be obtained for patients with SS or LyP. Any ITC would
require the use of population adjustment methods (e.g., MAIC or STC). Both approaches
involve fitting regression models including multiple covariates, and were not considered
realistic given the small sample sizes available. In addition, there were no suitable data
sources for SS or LyP patients receiving standard care to compare against. Therefore, an
ITC for CTCL subtypes outside of those in the ALCANZA study was not considered feasible.
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Full details of the analysis of feasibility for comparative efficacy assessment for patients with
SS or LyP are provided in Appendix D.1.2.2.

B.2.10 Adverse reactions

B.2.10.1 ALCANZA

Overall, 128 patients received study treatment and were included in the safety population
(brentuximab vedotin, n=66; PC, n=62) for the primary analysis (at 22.9 months of follow-
up). Treatment with brentuximab vedotin, compared with methotrexate or bexarotene, was
not associated with any new or unexpected toxicities.*” The safety profile of brentuximab
vedotin was similar to what has been observed in the other well-known indications such as
relapsed/refractory (R/R) Hodgkin lymphoma (HL).99:100

In the primary analysis of ALCANZA, the duration of exposure to brentuximab vedotin was
substantially longer than in the PC group (median duration of treatment: 269 days [12 [IQR
5-16] 3-week cycles] of brentuximab vedotin vs. 114 days of bexarotene [equivalent to 5.5
[IQR 3—-11] 3-week cycles] and 77 days of methotrexate [equivalent to 3 [IQR 2-6] 3-week
cycles]). Median relative dose intensity was 99.6% (IQR 92.7—100.0) for brentuximab vedotin
and 94.3% (IQR 73.6-100.0) for bexarotene. Treating physicians determined the
methotrexate dose (5-50 mg once per week); the median dose was 21.7 mg/week (IQR
16.7-30.6). Three patients remained on treatment (all in the brentuximab vedotin group) at
the time of data analysis. The most frequent reasons for treatment discontinuation were
completion of 16 cycles in the brentuximab vedotin group (23 of 66 patients [35%]) and
disease progression in the PC group (40 of 65 [62%]).4"

Safety profiles for both groups are summarised in Table 19. Overall, serious adverse events
(AEs) were similar between groups, occurring in 19 (29%) of 66 patients in the brentuximab
vedotin group vs. 18 (29%) of 62 patients in the PC group. Discontinuation due to AEs
occurred in 16 (24%) patients in the brentuximab vedotin group vs. 5 (8%) in the PC group.
As expected, the most frequent cause of discontinuation due to AEs in the brentuximab
vedotin group was peripheral neuropathy (9 patients).*” AEs resulting in study drug
discontinuation were: brentuximab vedotin, peripheral sensory neuropathy (n=5), neuropathy
peripheral (n=2), drug eruption, drug hypersensitivity, Escherichia infection, hypoaesthesia,
impetigo, peripheral motor neuropathy, pulmonary embolism, rash maculo-papular, urticarial,
and vertigo (n=1 for each); PC, rash maculo-papular, asthenia, haematuria, hypernatraemia,
neutropenia, periorbital infection, somnolence (n=1 for each).8

Table 19. Overall safety profile in ALCANZA (safety population)*’

Physician’s choice of
methotrexate or bexarotene

Brentuximab vedotin
(GELT)

(n=62)
Any AE 63 (95) 56 (90)
Any grade 23 AE 27 (41) 29 (47)
Drug-related AE 57 (86) 44 (71)
Drug-related 23 AE 19 (29) 18 (29)
Serious AE 19 (29) 18 (29)
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Drug-related serious AE 9 (14) 3(5)

AE resulting in study drug

discontinuation* 16 (24) 5(8)

On-treatment deaths’ 4 (6) 0

*One additional patient in the brentuximab vedotin arm is reported as discontinuing study drug because of an
AE in the overall disposition figure. This patient experienced a fatal treatment-emergent AE of lymphoma
progression, and the recorded action was “discontinued from the study” instead of “study drug discontinued.”
TOn-treatment deaths were defined as deaths that occurred within 30 days after the last dose of study drug.
Abbreviations: AE, adverse event.
In total, 16 (24%) deaths occurred in the brentuximab vedotin group and 14 (23%) in the PC
group at the 22.9-month follow-up. Four on-treatment deaths in the brentuximab vedotin
group (3 unrelated to study drug and one multiple organ dysfunction syndrome in a patient
with T3BbNOM1 pcALCL, attributed by the investigator to tumour lysis caused by brentuximab
vedotin on sites of visceral lymphoma involvement) occurred within 30 days of the last
dose.*’

The most common AE observed with brentuximab vedotin treatment was peripheral
neuropathy. Bexarotene treatment is associated with hypertriglyceridaemia (ALCANZA
primary analysis, 30% of patients [11 of 37] treated with bexarotene; 14% [5 of 37] had
hypertriglyceridaemia of grade 23). The most frequently reported AE with methotrexate was
pyrexia which affected 7 of 25 patients (28%) (Table 20).4’

Peripheral neuropathy, a known toxicity with brentuximab vedotin, was reported in 44 (67%)
patients in the brentuximab vedotin group (n=17 grade 1, n=21 grade 2, n=6 grade 3) and 4
(6%) of 62 patients in the PC group (n=1 grade 1, n=3 grade 2). In the majority of cases,
peripheral neuropathy can be managed by dose reduction and/or dose delay. Following a
median 22.9 months follow up, 36 of 44 patients (82%) in the brentuximab vedotin group had
improvement (21 grade) or resolution of peripheral neuropathy,*” after cessation (n=9 with a
median of 11 cycles of treatment completed [range, 4-15 cycles]), dose reduction (to 1.2
mg/kg), dose delay, or completion of treatment. Most patients did not need to delay
treatment (no delay, n=28; 1 dose delay, n=13; 2 dose delays, n=3).88

Table 20. ALCANZA: Common treatment-related AEs (210% of patients)*’
Brentuximab vedotin Methotrexate Bexarotene

Any Grade AE, n (%)

(n=66) (n=25) (n=37)

neuropathy MG 3 45y 1@ 0

Nausea 24 (36) 4 (16) 4 (11)
Diarrhoea 19 (29) 1(4) 3(8)
Fatigue 19 (29) 5 (20) 12 (32)
Vomiting 11 (17) 2 (8) 1(3)
Alopecia 10 (15) 1(4) 1(3)
Pruritus 11(17) 2(8) 6 (16)
Pyrexia 11(17) 7 (28) 4 (11)
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Any Grade AE, n (%) Brentw;inn;gg)vedotin Met(r:;t;g;(ate Bez(:;'g;t)ane
Decreased appetite 10 (15) 1(4) 2 (5)
Asthenia 7(11) 3(12) 2 (5)
Dyspnoea 7(11) 0 0
Maculopapular rash 7(11) 1(4) 2(5)
Peripheral oedema 7(11) 4 (16) 2(5)
Pruritus (generalised) 7 (11) 0 1(3)
Arthralgia 8(12) 2(8) 2 (5)
Myalgia 8(12) 0 2 (5)
Headache 5(8) 1(4) 5(14)
Anaemia 3(5) 0 6 (16)
Skin infection 2 (3) 3(12) 4 (11)
Hypertriglyceridaemia 1(2) 0 11 (30)

*QOverall, events reported by investigators as peripheral neuropathy or peripheral sensory neuropathy (including
events additional to those reported in 210% of patients) were reported as grade 1 in 17 patients, grade 2 in 21
patients, and grade 3 in six patients.

Abbreviations: AE, adverse event; SMQ, standardised Medical Dictionary for Regulatory Activities query.

Updated analysis (33.9 month follow-up)

The safety profile of brentuximab vedotin remained consistent with the original analysis.
After an additional 11 months of follow-up, the most common AEs were gastrointestinal
disorders (n=9 events), peripheral neuropathy (n=7 events), blood and lymphatic system
disorders (n=6 events), and skin and subcutaneous tissue disorders (n=5 events).° Data
from the updated analysis show that peripheral neuropathy improved over time; at median
33.9 months follow-up in brentuximab vedotin-treated patients, ongoing peripheral
neuropathy was grade 1/2 in 15/3 patients (no grade 3/4 peripheral neuropathy) compared
with grade 1/2 in 17/5 patients in the original analysis. Encouragingly, with additional follow
up, 86% (38/44) of patients in the brentuximab vedotin group who had peripheral neuropathy
had complete resolution (26/44) or improvement (=1 grade; 12/44) of all peripheral
neuropathy symptoms. Overall, 9 patients discontinued treatment with brentuximab vedotin
due to peripheral neuropathy, after a median of 11 treatment cycles (Table 21).8"
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Table 21. ALCANZA at 33.9 month follow-up: Incidence, duration, and severity of
peripheral neuropathy (SMQ) (safety population)®’

Physician’s choice of

Brentuximab vedotin
methotrexate or

=) bexarotene (n=4)
Patients with resolution or improvement
of peripheral neuropathy events, n (%) 38 (86) 2(50)
Patients with resolution of all peripheral
neuropathy events, n (%) 26 (59) 2(50)
Median time to resolution 30.0 weeks 10.5 weeks
Patients with improvement in peripheral 12 (27) 0
neuropathy events, n (%)
Median time to improvement 13.0 weeks -
Patients with ongoing peripheral
neuropathy events, n (%) 18 (41) 2(50)
Maximum severity grade 1, n (%) 15 (34) 1(25)
Maximum severity grade 2, n (%) 3(7) 1(25)

ALCANZA advanced-stage subgroup analysis

In advanced-stage patients at 33.9 months of follow-up, the mean duration of exposure to
brentuximab vedotin was 237 days and to PC was 130 days. The safety profile of
brentuximab vedotin was consistent with that observed in the primary (22.9 months) and
updated (33.9 month) ALCANZA analyses of the ITT. In advanced-stage patients at 33.9
months of follow-up, the most common grade =3 AEs that occurred in brentuximab vedotin-
treated patients (grouped by system class) were peripheral neuropathy and gastrointestinal
disorders (7 events each; Table 22).8°

Table 22. ALCANZA subgroup analysis: Grade 23 AEs that occurred in 25% of
patients in either treatment arm®

Number of events Duration (days)

Adverse Events
BV PC Mean SD

Blood and lymphatic system disorders

(anaemia, neutropenia, thrombocytopenia) 6 4 15.5 16.6

Gastrointestinal disorders
(Constipation, diarrhea, intestinal perforation, melena, 7 0 10.7 8.7
nausea, pancreatitis, vomiting)

General disorders and administration site
conditions

(asthenia, fatigue, general physical health 4 0 81.8 1358
deterioration)
Multiorgan failure 1 0 1.0 1.0

Infections and infestations
(acute diverticulitis, cellulitis, impetigo, staphylococcus 3 0 26.0 17.7
aureus skin infection)
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Septicaemia 0 1 20.0 20.0
Peripheral neuropathy 7 0 258.0 3011
Skin and subcutaneous tissue disorders

! . . 0 0 0.0 0.0
(drug eruption, hives, maculopapular rash, pruritus)
Investigations
(alanine aminotransferase increased, aspartate
aminotransferase increase, blood triglycerides 0 6 18.2 5.2
increased, lymphocyte count decreased, raised
triglycerides)
Hypertriglyceridemia 0 9 50.9 81.7

Abbreviations: AEs, adverse events; BV, brentuximab vedotin; PC, physician’s choice.

B.2.10.2 Kim et al 2015

The phase I, investigator-initiated trial Kim et al 2015 showed that overall brentuximab
vedotin was generally well tolerated and reported a similar AE profile to that observed in the
main and updated ALCANZA analyses. Consistent with ALCANZA, the most commonly
observed AEs (all grades) were peripheral neuropathy (66%), fatigue (47%), nausea (28%),
alopecia (22%), and neutropenia (19%) with brentuximab vedotin in the monotherapy setting
(Appendix section F.1.1 Results of additional safety studies).?*

The median (range) number of brentuximab vedotin doses was 6 (1-16). Grade 3/4 AEs
occurred in 10 patients, with the most common being neutropenia (n=4) and skin eruption
(n=3). Serious AEs occurred in 3 patients, with 1 event each of confusion, acute renal
failure, and peripheral neuropathy.?*

While peripheral neuropathy was the most common cause of dose modification or toxicity-
related early termination, it was primarily grade 1 or 2 and resolved or improved in the
majority of patients. Peripheral neuropathy was reversible in most patients; the median
(range) time to improvement of peripheral neuropathy was 49.0 weeks (20.4—70.1), with
59% of patients with peripheral neuropathy showing improvement or resolution by 12
months, and 86% by 24 months. Peripheral neuropathy grade =2 occurred in 12/21 patients
(grade 2, n=11; grade 3/4, n=1). The median (range) time to peripheral neuropathy was 13
weeks (3.0-38.6) and to grade 2 peripheral neuropathy was 20.8 weeks (15.0-46.0). The
one patient with grade 4 peripheral neuropathy died of pneumonia as a complication of the
neuropathy.?*

B.2.10.3 Duvic et al 2015

The phase I, investigator-initiated trial Duvic et al 2015 showed that overall brentuximab
vedotin was generally well tolerated and reported a similar AE profile to that observed in the
main and updated ALCANZA analyses. Consistent with ALCANZA, the most commonly
observed AEs (all grades) were peripheral neuropathy (67%), fatigue (35%), rash (24%),
nausea (19%), myalgias (17%), localised skin infection (15%), neutropenia (15%), diarrhoea
(15%), and alopecia (11%) with brentuximab vedotin in the monotherapy setting.®’

The median (range) number of brentuximab vedotin cycles was 7 (2—19) for MF and 7.5 (2—
16) for LyP/pcALCL. In total, 54 patients received =1 dose of brentuximab vedotin and were
included in the safety analyses.®
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Peripheral neuropathy was reported in 31 of 54 patients (67%). Grade 1 peripheral
neuropathy was reported in 30 patients, with progression to grade 2 in 21 patients. In the
event of neuropathy, brentuximab vedotin dose was held or reduced to 1.2 mg/kg. Overall,
peripheral neuropathy resolved in 14 of 31 patients, with the median (range) time to
resolution being 41.5 weeks (2—66).%"

B.2.11 Ongoing studies

Figure 37 Ongoing clinical trials for brentuximab vedotin of relevance to the decision
problem

NCT Number Recruitment Comment

Brentuximab Vedotin in Patients Estimated Primary
NCT02388490 With Relapsed or Refractory Recruiting Completion Date-

EBV-and CD30-positive

L August 2018

ymphomas

A Phase Il Study of Single Agent

Brentuximab Vedotin in Estimated Primary
NCT02588651 Relapsed/Refractory CD30 Low Recruiting Completion Date -

(<10%) Mature T Cell Lymphoma July 2018

(TCL)

A Treatment-Option Protocol to
NCT01196208 Pr_O\_/lde Bre_ntuxmab Vec!otln to Available E_xpanded access

Eligible Patients Completing trial

Studies SGN35-005 or C25001

Abbreviations: EBV, Epstein-Barr virus.

B.2.12 Innovation

Brentuximab vedotin is a targeted and highly-innovative therapy that has shown
unprecedented single-agent activity in the treatment of CTCL. It has a unique mechanism of
action and published data outcomes for efficacy and safety, thus providing an opportunity to
make a significant and substantial impact on health-related benefits and address an
otherwise significant unmet medical need. With few new treatment options for CTCL
introduced over the last few years, patient groups such as the Cutaneous Lymphoma
Foundation have welcomed this new treatment option in Europe.'°' Based on its impressive
single-agent response rates, brentuximab vedotin is seen by clinical experts as an exciting
new therapy for advanced-stage CTCL, with the potential to substantially modify the
trajectory of the disease by enabling significantly improved disease control to most patients
for a sustained duration of time. Furthermore, for some patients, it could have a profound
impact on the treatment pathway by allowing more eligible patients to proceed to a
potentially-curative alloSCT. The latter use as a more effective bridging/induction agent prior
to alloSCT represents a significant innovation that could fundamentally change the
management of these patients by allowing increased use of alloSCT, a treatment that is
regarded as the only potentially-curative intervention in advanced CTCL. Clinical experts
believe that brentuximab vedotin may have a profound impact on the proportion of CTCL
patients who are eligible for an alloSCT due to the unprecedented disease response
observed in ALCANZA where 15.6% of patients achieved a CR at first analysis (which
increased to 20.4% with 33.9 month follow-up) compared to only 2.2% with PC.# In this way,
the introduction of brentuximab vedotin could open up the possibility of long-term remission
for more patients with CTCL than is currently possible.
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We believe the QALY gain with brentuximab vedotin is likely to be significantly
underestimated due to the limitations of the EQ-5D as a quality of life instrument (see
Section B.3.3.6 for limitations of the EQ-5D). Simply put, in a condition like CTCL that
primarily affects the skin, we do not believe that the generic EQ-5D used in the ALCANZA
trial has the sensitivity to pick up the full extent of the QoL decrement suffered by patients
with CTCL (e.g., unrelenting itch) and the QoL benefits offered by brentuximab vedotin.
Literature and clinical experts support that Skindex-29 is a more appropriate QoL instrument
to use than EQ-5D, and we note the significant benefits on Skindex-29 scores that were
seen with brentuximab vedotin compared to bexarotene or methotrexate in the ALCANZA
trial. This is demonstrated by analysis presented in Section B.2.7.4, which shows poor
correlation of Skindex-29 symptom scores and EQ-5D scores observed in ALCANZA. A
large proportion of patients with relatively high EQ-5D scores of 0.7 or greater had a
Skindex-29 symptom score of >52 which is classified as having a severe negative impact on
QoL .8%% A search of the literature identified that there is no algorithm available that maps
Skindex-29 scores onto the EQ-5D, therefore posing significant challenges to the
measurement of quality-of-life gain. This supports our contention that the full HRQL benefit
of brentuximab vedotin is not captured within the cost-effectiveness modelling.

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

¢ A convenient administration schedule (one 30-minute infusion every 3 weeks) that
means it can be administered on an out-patient basis. This allows patients to live a
more normal life and spend less time in hospital during treatment

e Improved tolerability compared to traditional, non-targeted chemotherapy. As a
result, brentuximab vedotin can help to maintain patients’ QoL and for eligible
patients it can deliver them to alloSCT in better condition than is the case after other
bridging agents (i.e., less cumulative toxicity)

¢ A potentially positive impact on the QoL of caregivers and family members

The impact that brentuximab vedotin has offered to patients with CTCL through the clinical
trial programme is illustrated by the following quote from a UK ALCANZA patient:

“So during the first infusion | had, it took about 40 minutes. And straight away the
itching disappeared and | felt good. | didn't have any side effects. | didn't feel sick. |
didn't feel ill. I was just able to carry on. And then during all the other infusions, | left
work, had the drug, went back to work, and got on with my job. The lesions pretty
much almost immediately started shrinking and shriveling. The itching had stopped.
So | was very hopeful that this would be the end of the disease.”®
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B.2.13 Interpretation of clinical effectiveness and safety evidence

B.2.13.1 Principal (interim) findings from the clinical evidence highlighting
the clinical benefits and harms of the technology

The ALCANZA trial represents the first demonstration of benefit in a randomised phase ll|
trial with a novel systemic drug versus an active standard comparator in CTCL.4’

While the primary aims of CTCL treatment are generally quite different from those of other
lymphoma indications (i.e., disease control and improvement in QoL rather than prolongation
of OS), ALCANZA showed a highly significant treatment effect for brentuximab vedotin in the
disease-relevant metrics (e.g., disease control, ORR, and PFS). In this directly-comparative
trial, treatment with brentuximab vedotin resulted in efficacy and QoL improvements over
bexarotene and methotrexate, two of the most commonly used second-line systemic
treatments for advanced-stage CTCL in the UK. Overall, compared with bexarotene or
methotrexate, brentuximab vedotin significantly improved the proportion of patients
achieving an ORR lasting at least 4 months (56.3% vs. 12.5%) and a CR (15.6% vs. 1.6%),
significantly delayed progression (median PFS of 16.7 months vs. just 3.5 months), and
significantly reduced patient-reported symptom burden (27.96-point vs. 8.62-point mean
decrease in Skindex-29 scores). At longer-term follow-up of 33.9 months, the superior
clinical activity of brentuximab vedotin vs. PC was continued across all endpoints, supporting
the clear benefits of brentuximab vedotin in CTCL. These data provide compelling evidence
favouring brentuximab vedotin over methotrexate or bexarotene for the treatment of adult
patients with CD30+ CTCL after at least 1 prior systemic therapy.

For the majority of patients with CTCL, treatment is aimed at improving patients’ QoL and
reducing the disease burden.'® Thus, for patients with advanced-stage CTCL, significantly
improved ORR4, PFS, and Skindex-29 scores with brentuximab vedotin over PC are
outcomes of direct relevance to patients with this debilitating, long-term disease.

Currently, the only realistic hope for a cure in patients with advanced CTCL is an alloSCT."®
The intention of clinical experts in the UK is to take as many eligible patients as possible to
an alloSCT, with the objective of achieving a long-term remission and potentially cure. The
rate-limiting step historically for alloSCT has been the poor response rates with currently
available bridging agents (minimum reponse of PR required), and this has significantly
limited the number of patients who could be considered for this intervention.

However, based on the much higher response rates seen with brentuximab vedotin in the
ALCANZA trial (especially the CR rate), clinical experts in the UK believe brentuximab
vedotin could have a profound impact on the treatment pathway by allowing more eligible
patients to receive alloSCT. For these patients, the use of brentuximab vedotin as a bridging
agent could provide them with a realistic hope for long-term remission.

In terms of safety, brentuximab vedotin had a different, but non-inferior, safety profile to both
bexarotene and methotrexate; it was tolerable and AEs were generally manageable. The
majority of AEs reported were less than grade 3, and most AEs were managed through dose
reduction or delay. While peripheral neuropathy, a known toxicity with brentuximab vedotin,
was the most common AE reported, it improved or resolved in most patients after treatment
completion or discontinuation. In the longer median follow up of ALCANZA at 33.9 months,
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86% of patients in the brentuximab vedotin group had improvement (12 of 44) or resolution
of symptoms (26 of 44).47.87

This safety profile observed with brentuximab vedotin treatment in ALCANZA is consistent
with that observed with brentuximab vedotin monotherapy in other indications such as R/R
HL and sALCL which have been available in the UK since 2014. The peripheral neuropathy
reported in pivotal phase Il trials in R/R HL and sALCL was cumulative and primarily sensory
in nature (peripheral sensory neuropathy observed in 42% [43/102] and 41% [24/58] of
patients, respectively). While peripheral neuropathy was cited as the primary cause of
treatment-related discontinuations in HL and sALCL trials (n=6 for both), it was also shown
to be generally reversible and manageable with modifications to dose and schedule.®®% |n
the R/R HL trial, 56 patients experienced peripheral neuropathy events of any grade, with
the majority of events being grade 1 or 2 peripheral sensory neuropathy. In the sALCL trial,
53% of patients experienced some form of peripheral neuropathy of any grade (eg,
peripheral sensory neuropathy, neuralgia, burning sensation). Overall, 80% and 81% of
patients in the R/R HL and sALCL trials, respectively, had either resolution or some
improvement (21 grade) of peripheral neuropathy with 50% of the R/R HL patients having
complete resolution.’®

In summary, the ALCANZA ftrial shows that brentuximab vedotin offers unprecedented
benefits to patients with CTCL in terms of increased PFS, a reduction in the disease relevant
Skindex-29 HRQL measure, and improved response rates, in particular CR rates which may
enable patients to undergo a potentially curative alloSCT.

B.2.13.2 Strengths and limitations of the clinical evidence base for the
technology

ALCANZA is the largest reported phase Il trial in patients with CTCL to date. Additionally,
ALCANZA was a randomised, controlled trial in which patients were randomly assigned 1:1
to brentuximab vedotin or physician’s choice of bexarotene or methotrexate, comparators
that are considered standard-of-care worldwide for the systemic treatment of CTCL.

ALCANZA used current international consensus response criteria (incorporating blood, skin,
nodal, visceral, and blood responses) to obtain a global response score (GRS); overall
response was confirmed by sustained skin response per mSWAT assessment. These
measures resulted in a more stringent and more standardised method of evaluating
response compared to those used in previous studies of methotrexate and bexarotene in
CTCL which focused solely on assessment of the skin compartment (with CR being 100%
clearance and partial response being 50%—-99% clearance and no new tumours) without
detailed nodal, visceral, or blood assessment.

An IRF was used to determine efficacy and disease progression, and included independent
dermatologists (for review of photos from skin and mSWAT assessments), independent
radiologists (for review of CT, MRI, and PET for nodal and visceral involvement), and an
independent pathologist (for review of Sézary cells for blood component in patients with
MF).4” Other studies of bexarotene, methotrexate, and IFN-a have not utilised an IRF, and
response was based on investigator assessment.6566.74.76,102

The primary endpoint, ORR4 is a more appropriate and strict measurement of treatment
success compared with the proportion of patients with a response alone. This is because in
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CTCL, short clinical responses do not necessarily equate to with meaningful clinical
benefit.#” The EMA Committee for Medicinal Products for Human Use (CHMP) on 19 May
2011 stated that?:

o Objective response rate (ORR) as an endpoint should be supported by:
o A time-dependent endpoint (e.g., progression-free survival [PFS])

o PFS, duration of response, and event-free survival (EFS) as key secondary
endpoints

¢ 30% improvement in ORR is acceptable in a superiority trial but only if no major
safety concerns were observed

ALCANZA captured the aforementioned outcome measures specified by the EMA, including
PFS, response rates (including ORR4), HRQL, EFS, and OS.#

In terms of limitations, the size of the study population in ALCANZA limited the ability to
analyse specific patient subsets (e.g., ethnic and racial groups, certain disease
characteristics [such large-cell transformation]). Some CTCL patients groups were not
included in this trial (e.g., patients with SS or LyP). While ALCANZA did not include patients
with SS, brentuximab vedotin has previously demonstrated significant clinical activity in
patients with SS from the phase Il trial, (Kim et al 2015).2447

The low number of OS events and high crossover from the PC arm to brentuximab vedotin
treatment made it difficult to ascertain the exact survival benefit brentuximab vedotin has
over PC in patients with CTCL. The low number of deaths observed in ALCANZA is
consistent with the known survival of patients with CTCL, despite the high burden these
patients experience. Both of these factors have combined to limit the ability of ALCANZA to
analyse the potential for an OS benefit with brentuximab vedotin.

Lastly, there were a restricted number of drugs available in the physician’s choice group. In
view of the absence of a single-drug standard of care therapeutic option for MF and pcALCL
worldwide, bexarotene and methotrexate were identified as acceptable comparators to
brentuximab vedotin because they are the most commonly used drugs for the management
of CTCL.4"%3 Both of these agents are available and widely used in the UK, and we therefore
regard them as very appropriate comparators for this appraisal.

Brentuximab vedotin for treating CD30-positive cutaneous T-cell lymphoma [ID1190]
© Takeda (2018). All rights reserved 102



B.3. Cost effectiveness

B.3.1 Published cost-effectiveness studies

B.3.1.1 Identification of studies

An extensive systematic literature review (SLR) to identify cost-effectiveness, cost and
resource use evidence was conducted during December 2017 and updated 23 February
2018. The details of the search strategy, methodology and inclusion/ exclusion criteria are
provided in Appendix G.

The SLR was performed to identify and summarise the relevant economic and cost and
resource use evidence for adult patients with CD30-positive CTCL who have received at
least one previous treatment. The search string provided in Appendix G combines disease,
economic, cost and resource search terms. Separate inclusion and exclusion criteria were
applied to the search results to collate economic and cost and resource use evidence
separately. The results associated with economic evidence are presented in this Section
(B.3.2). The results associated with cost and resource use evidence are presented in
Section B.3.4 and Appendix |.

For the economic evidence, studies reporting cost-benefit, cost-minimisation, cost-utility,
cost-effectiveness and cost-consequence analyses were included; all other study designs
were excluded. Relevant conferences and health technology assessments (HTAs) were
hand searched (see Appendix G). No restrictions were imposed on interventions, location or
date of study.

Primary screening of abstracts and secondary screening of full-texts was conducted by two
independent reviewers. Data extraction from identified full-text articles was also performed
independently by two reviewers to ensure that all relevant information was captured.

B.3.1.2 Description of identified studies

In total, 5,412 studies (4,717 original and 695 from update) were identified from the
electronic sources. Following removal of duplicates, 4,312 papers were eligible for abstract
screening. Primary screening of the titles and abstracts against the pre-specified inclusion
and exclusion criteria for economic evidence (presented in Appendix G) identified 37 studies
from the electronic databases, one conference abstract and three health technology
assessment (HTA) reports. The flow diagram of the economic SLR is presented in Appendix
G.

Only one study reported cost-effectiveness results for the United Kingdom population
(Scottish patients) summarised in Table 23. This economic model, developed for NHS
Scotland, evaluated ECP vs. standard treatment for CTCL and chronic graft vs. host
disease.’03

The model demonstrated that for a patient with erythrodermic CTCL, the total treatment cost
with ECP for 3 years was £39,580, compared with £94,450 with standard treatment in the
same period. The total QALY gained was 3.40 under ECP and 1.63 under standard
treatment, resulting in an incremental QALY gain of 1.78 with ECP. The results indicated that
ECP dominated (more effective and less costly) standard care in this setting. Sensitivity
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analyses demonstrated that the findings were robust to a wide range of changes in the
values for the cost of treatment, survival estimates, and utilities. However, this publication
contained very limited data, so was not utilised in the de novo cost-effectiveness model.

Other three studies (2 HTAs, one full text and related conference abstract) are summarised
in Appendix G, Section 1.2.
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Table 23. Summary list of published cost-effectiveness studies

score for early
stage Hodgkin’s
disease (0.5)

Study [Patient Interven |Perspect-|Clinical |Cost Model details |Outcome Cost ICER Appropriate-
name |population |tions ive data data ness for the
CEM
SMC |Patients ECP Unclear |[Survival |Currenc |CUA Total QALYs: Total costs: ICER/QALY, ECP |Not
UK'% lwith CTCL' |ST data was |y: GBP |Time horizon: 3 |ECP: 3.4 ECP: £39,580 vs ST: ECP appropriate:
(Scotla derived |Tx costs |Years Standard treatment:|Standard treatment: |dominates very limited
nd) fromthe |of ECP Discounting: 16 £94.452 data
BAD and ST Costs: 3.5%
guidelines |were Outcomes: NR
> . derived | yijities: scores
Transition |from an |for ECP arm
probabiliti junpublis |(0.68) were
es: NR hed derived from a
analysis 9-year
develop retrospective
single-institution
ed for study'%
NSCAG |ST was an
assumption
based on a
preference

TAn analysis for patients with chronic GVHD was also conducted alongside the analysis for patients with CTCL; details of this analysis have not been extracted.

Abbreviations: BAD, British Association of Dermatology; CTCL, cutaneous T cell lymphoma; CUA, cost-utility analysis; ECP, extracorporeal photopheresis; GBP, Great British
pound; NR, not reported; QALY, quality adjusted life year; SMC, Scottish Medicines Consortium; ST, standard treatment, Tx, treatment; UK, United Kingdom.
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Table 24 presents a summary of the cost-effectiveness studies identified in the SLR; only one identified study reported cost-effectiveness
results for the United Kingdom population (Scottish patients). Appendix G provides the details associated with the SLR and search strategy.

Table 24: Summary list of published cost-effectiveness studies taking a UK perspective

Study Year Summary of model Patient population | QALYs (intervention, Costs (currency) ICER (per QALY
(average age in comparator) (intervention, gained)
years) comparator)
SMC 2010 C-UA . Patients with Total QALYs: Costs in British Pounds ICER/QALY, ECP
UK Time horizon: 3years | cTCLt ECP: 3.4 vs ST: ECP
(Scotland) Discounting: Costs: Standard treatment: 1.6 Total costs: dominates
3.5% ECP: £39,580

Outcomes: NR Standard treatment:

Utilities: scores for £94,452

ECP arm (0.68) were
derived from a 9-year
retrospective single-
institution study'%

ST was an assumption
based on a preference
score for early stage
Hodgkin’s disease (0.5)

Abbreviations: QALYSs, quality-adjusted life years; ICER, incremental cost-effectiveness ratio.
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B.3.2 Economic analysis

The SLR did not identify any economic models considered relevant for evaluating
brentuximab vedotin in the CTCL population. Therefore, a de-novo economic model was
constructed to estimate the costs and benefits of treatment with brentuximab vedotin in
this setting.

B.3.2.1 Patient population

Brentuximab vedotin is indicated for the treatment of adult patients with CD30+
cutaneous T-cell ymphoma after at least 1 prior systemic therapy. As discussed in
Section B.2.7, the patient population of interest for the purpose of this appraisal is
‘advanced’ CTCL patients (i.e., MF stage |IB and above, SS, and all pcALCL patients).
This subset of patients is considered in the economic analysis, based on the position of
brentuximab vedotin in the updated BAD/UKCLG guidelines, and UK clinical feedback on
the proposed use of brentuximab vedotin as discussed in Section B.1.3.3. This advanced
population is a narrower group than the NICE final scope.'%®

To populate the model with data relevant to this population, data from the 95 patients
with MF stage 1IB+ or pcALCL of the total 131 enrolled patients from the ALCANZA study
were used (49 treated with brentuximab vedotin, 46 treated with PC). This subset
represented approximately 75% of the total trial population and was well balanced
between both arms, as discussed in Section B.2.7. As patients with SS were not
included in ALCANZA and the sample size of the phase Il data was not feasible to model
as detailed in Section B.2.2.1, all parametric curves, statistics and results presented are
derived from the ALCANZA data for MF stage 1IB+ and pcALCL alone.

B.3.2.2 Patient flow in UK practice

Feedback from UK clinicians indicated that patients would be treated with brentuximab
vedotin after progression from one prior systemic therapy and that patients are generally
not treated with systemic therapies before reaching the advanced stage of disease. -

Management of advanced-stage CTCL patients in the UK can follow two pathways;

i) disease control with active systemic therapy or ii) achieve a good enough response to
systemic therapy to undergo a potentially curative alloSCT. Most UK patients will fall into
the first group due to reduced fitness and poor response. For the majority who are
unable to undergo an alloSCT, their condition is incurable. As in other conditions where
no cure is available for most patients, and where there is no evidence that standard
treatment regimens can significantly prolong OS, maintaining disease control and QoL
are the most important medical objectives.?

As described in Section, systemic therapies can be divided into Category A (i.e.,
bexarotene, methotrexate and IFN-a) and Category B treatments (i.e., chemotherapy),
with the latter being reserved for later in the treatment once Category A options have
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been exhausted. _ insight from clinical experts

anticipate the use of brentuximab vedotin will be after one prior Category A systemic
treatment but before Category B chemotherapy.

At this stage of the disease, where systemic therapy is required, no single treatment is
considered as the standard of care as durability of response is similar and limited across
the available treatments. Therefore physicians will select the most appropriate agent
from the recommended treatments within the line of therapy based on the patient
presentation (i.e., bexarotene, IFN-a, or methotrexate as first-line systemic treatment).
The design of the ALCANZA trial represented both the patient presentation-based
decision making and the absence of a pre-defined set treatment for all patients by
including PC of either bexarotene or methotrexate as the comparator arm, options which

were defined based on international availability. _
I - IFN-ct was not an

option within the PC options in ALCANZA. Whilst the exact agent used in clinical practice
may vary among settings and patients, all existing therapies are expected to have similar
efficacy and costs.

The potentially curative alloSCT may be considered for some patients. Eligibility for an
alloSCT requires patients to be fit enough to undergo the procedure and achievement of
either a CR or PR with bridging or induction therapy. Due to the infection-prone nature of
CTCL patients, the intensity of the conditioning regimen that is given prior to an alloSCT
in CTCL has been reduced over time; initially moving to an RIC to the recent
development of the Stanford Protocol, which uses a combination of TSEB and a minimal
intensity conditioning as described in Section B.1.3.3. This has led to better outcomes in
recent years from alloSCT in CTCL, as the absence of highly myelosuppressive agents
has decreased early treatment and disease-related morality. As a result, the UK has
adopted the Stanford Protocol as the standard of care conditioning regimen for CTCL

patents undergoing alloSCT. anc
Y

The final NICE scope for this appraisal states that “if the evidence allows, the economic
analysis should model stem cell transplantation further down the pathway”.'%® Therefore,
in line with the scope and supported by UK clinicians and the guidelines, alloSCT is
included within the modeled treatment pathway.

After progression on treatment with brentuximab vedotin or Category A systemic
treatments, more toxic Category B therapies would be considered (i.e., single agent or
combination chemotherapy) as well as retreatment with TSEB. Should patients progress
from an alloSCT, the subsequent treatment options with chemotherapy would be similar
although TSEB is not likely to be used as it is a part of the Stanford Protocol. Response
to treatments at this stage of disease is limited and short lived, particularly as
increasingly frail patients cannot complete the full course of treatment due to toxicities.?83
After progression with TSEB and a Category B systemic, most patients will cease to
receive further active systemic treatment and will move to end-stage symptom
management. It should be noted that few patients receive multiple subsequent lines of
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chemotherapy; this has been represented in the economic model based on the
European PROCLIPI data.¢ For a full description of the current UK CTCL treatment
pathway please refer to Section B.1.3.3. For patients with advanced disease, although
many treatments provide effective relief for a short time, death ultimately occurs due to
disease progression, overwhelming sepsis and bone marrow depletion.

Once patients have exhausted all treatment options they would move to end-stage care
which consists of managing the large number of open wounds on their skin as well as
internal symptoms from their underlying lymphoma. This end-stage care state is highly
resource intensive (see Section B.1.3.2 and Appendix L).

B.3.2.3 Model structure

To demonstrate the value of brentuximab vedotin in CTCL, Takeda have developed a
partitioned-survival economic model with five health states in Microsoft Excel®. The
model conforms with the NICE Guide to the Methods of Technology Appraisal® and the
NICE reference case criteria. A model diagram is presented in Figure 38; the blue health
states reflect the pathway for a patient who has not met the eligibility criteria for an
alloSCT and the red health states reflect the pathway for a patient meeting these criteria
and receiving an alloSCT.

Figure 38. Model diagram
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Abbreviations: alloSCT, allogeneic stem cell transplant

Patients enter the model in the pre-progression health state, where they receive
treatment with either brentuximab vedotin or PC. In this state, transitions are determined
by PFS and OS parametric curves fitted to the data observed in the ALCANZA study.
Additionally, a proportion of transplant-eligible patients who achieved a PR or CR with
brentuximab vedotin or PC can proceed to an alloSCT.

Whilst some alloSCT-ineligible patients will die in the pre-progression state, the majority
will experience disease progression. These patients transition to the non-alloSCT post-
progression health state where the costs and resource use associated with toxic single
or multi-agent chemotherapy, TSEB and end-stage care are accrued. In this state,
transitions are determined by OS parametric curves fitted to the ALCANZA data.
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For patients fit enough to be considered for an alloSCT, patient eligibility for the
procedure is assessed at 18 weeks (assumption based on UK clinical opinion, equivalent
to 6 cycles of brentuximab vedotin) and is determined by response to induction treatment
in the pre-progression state and clinician’s feedback based on UK experience. All
alloSCTs are assumed to be received at the same time point within the model (i.e., 18
weeks). This assumption negates the need for complex tunnel states and is a
simplification supported by UK clinical experts.

Patients eligible for an alloSCT transition to the ‘alloSCT’ health state where the costs
and resource use associated with the procedure and follow-up are accrued. In this state,
transitions are determined by disease free survival (DFS) and OS parametric curves
fitted to real-world outcomes data post-alloSCT from the Hammersmith Hospital
representing the London supra-regional centre, and one of the biggest CTCL treaters in
the UK. These data were presented at the 2017 EORTC Cutaneous Lymphoma Task
Force annual meeting.' All patients in the utilised dataset underwent an alloSCT using
the Stanford Protocol. Patients relapsing after an alloSCT transition to the ‘alloSCT
relapse’ health state where the costs and resource use are aligned to the post-
progression state of the non-transplant group (i.e., subsequent therapy followed by end-
stage care) with the exception of TSEB as described above. This approach has been
corroborated by UK clinical experts.

Model outcomes include: total costs, Quality Adjusted Life Years (QALYs), LYs and
clinically-relevant outcomes (e.g., percentage of patients undergoing alloSCT, response
rates, etc.). A weekly cycle is implemented (negating the need for a half-cycle correction)
and results are presented over a lifetime time horizon of 45 years. Costs and QALYs are
discounted at an annual rate of 3.5%. The base year for costs is 2016/2017 (i.e.,
financial year between April 2016 and March 2017). Where necessary, other costs were
adjusted to 2016/2017 prices using inflation indices published by the Personal Social
Services Research Unit (PSSRU).

B.3.2.4 Intervention technology and comparators

Intervention

The intervention assessed in the cost-effectiveness model is brentuximab vedotin for the
treatment of advanced CD30-positive CTCL following at least one prior systemic therapy.
The mechanism of action of brentuximab vedotin is described in Section B.1.2. The
requested population matches the expected use of brentuximab vedotin in the UK, and is
narrower than the marketing authorization described in Section B.1.3.3.

The observed data from the ALCANZA trial from the longer term 33.9 month follow-up
per investigator were used to inform the clinical input parameters (OS, PFS, and ToT)
within the model. The observed data for both ITT and advanced-stage patients (i.e., a
MF stage 1B+ and all pcALCL), showed a statistically significant improvement in both
response rate and PFS relative to PC. For a full description of the efficacy and safety
results of ALCANZA, please refer to Section B.2.6.1.
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Comparator

The NICE final scope states that the relevant comparator for brentuximab vedotin is
established clinical management without brentuximab vedotin.® As described in Section
B.1.3.3 and Patient Flow (Section B.3.2.2), the treatment choice for advanced-stage
CTCL patients is selected by the physician, based on the patient presentation from
available treatment options.

Treatment of advanced-stage CTCL is somewhat heterogeneous, as illustrated by the
European PROCLIPI data.®® Standard of care is guideline based, with a number of
options by line or category based on response and toxicity. In the UK, advanced-stage
patients receive systemic therapy Category A option first (i.e., most commonly IFN-a,
bexarotene, or methotrexate) and subsequently Category B chemotherapy or alloSCT for
eligible patients.

I ' his is in-line with the anticipated use of

brentuximab vedotin from Takeda Advisory Board members and other clinical experts.

It is anticipated that brentuximab vedotin will be used after one prior Category A systemic
treatment but before Category B chemotherapy. As described in Section B.1.3.3 clinical
experts anticipate that patients will move directly to brentuximab vedotin following initial
systemic treatment instead of receiving another Category A systemic due to the poor
duration and depth of response of currently-available Category A systemic treatments.

Therefore, the most appropriate comparators for brentuximab vedotin in advanced CTCL
after one prior therapy are bexarotene, methotrexate, and IFN-a. The multi-centre
randomised phase Il trial, ALCANZA, provides a direct comparison against physician’s
choice (PC) comprising bexarotene and methotrexate, which is used as the basis of this
submission and the supporting cost-effectiveness model.

There are no data comparing brentuximab vedotin directly with IFN-a and no literature
was identified from which an inidrect comparison with IFN-a could be conducted.
Therefore, this comparator could not be included in the economic analysis. For more
details please refer to Section B.2.9.1.

B.3.3 Clinical parameters and variables

B.3.3.1 Methods of extrapolation

Six parametric distributions (exponential, Weibull, Gompertz, generalised gamma, log-
normal and log-logistic) were fit to the data for PFS, OS without an alloSCT, DFS and
OS following an alloSCT, in line with the NICE Decision Support Unit (DSU) guidance.
The fit of each parametric model to the survival data was assessed via both internal and
external validity using visual inspection of the fitted curves against the Kaplan-Meier
curves, Akaike Information Criterion (AIC) and Bayesian information criterion (BIC)
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goodness-of-fit statistics and experts’ judgements on long-term clinical plausibility. All
curves were fitted using the flexsurv package in the statistical software R.

B.3.3.2 Outcomes without an allogeneic stem cell transplant (alloSCT)

The key clinical inputs associated with the non-alloSCT pathway were informed by the
latest data cut from the ALCANZA clinical trial. The analysis uses data from the
advanced subgroup (i.e. MF stage IIB+ and pcALCL), aligning with expectations of
clinical experts with regards to where brentuximab vedotin would be used in UK clinical
practice.

Although the original ALCANZA data presented at the American Society of Haematology
(ASH) 2016 conference and subsequently published in the Lancet,*” was based on a
median follow-up period of 22.9 months, the latest data cut of the ALCANZA trial,
presented at ASH 2017,8” was used to populate the cost-effectiveness model. The later
data cut was considered more appropriate as it extends the median follow-up time to
33.9 months, thus providing more complete response rate, PFS based on investigator
assessment and OS data. This analysis is referred to as ‘ALCANZA 2017’ data in the
tables and figures to follow. Furthermore, due to the small sample size of the pcALCL
population within ALCANZA (n=16 and n=15 for brentuximab vedotin and PC,
respectively), all analyses are based on a pooled group of advanced MF and pcALCL
patients.

B.3.3.2.1 Progression-free survival (PFS) without allogeneic stem cell transplant
(alloSCT)

The PFS data from the ALCANZA study are extremely mature in the updated data cut of

33.9 months of median follow-up, as shown in Figure 39.
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Figure 39. Advanced subgroup PFS — Kaplan-Meier curves, ALCANZA 2017 data
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Abbreviations: BV, brentuximab vedotin; PFS, overall survival; TPC, treatment of physician’s choice.

In the data, both medians and restricted means were significantly improved for
brentuximab vedotin relative to PC (HR 0.335; 95% CI, 0.218-0.515; Table 25).

Table 25. Advanced subgroup PFS — Summary statistics, ALCANZA 2017 data

Treatment | Total, | Events Restricted Standard error of restricted Median
N mean (days) mean (days)

BV 49 31 568.00 53.11 497.91

PC 46 34 229.70 53.73 105.35

Abbreviations: BV, brentuximab vedotin; PFS, overall survival; PC, physician’s choice.

In line with the NICE DSU 14 guidance, the applicability of the proportional hazards and
the accelerated time failure assumptions informed the form of statistical model fit to the
data. The log-cumulative hazard plot (LCHP) and quantile-quantile (QQ) plot are
presented in Appendix O. The visual inspection of these plots indicates that the
proportional hazards assumption may not be appropriately justified. Therefore,
independent parametric models were fit to the PFS data for the brentuximab vedotin and
PC treatment arms.

Due to the lack of convergence when fitting the generalised gamma distribution to the
data, the outcomes associated with this curve are not presented for PFS. Table 26
summarises the AIC and BIC values for each parametric distribution. All stratified
parametric survival models provide a good fit to the data; no more than eight points
between the values for both brentuximab vedotin and PC treatment arms. The Kaplan-
Meier curves and fitted distributions are presented in Figure 40.
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Table 26. Advanced subgroup PFS - Statistical fit of stratified parametric survival

models
BV PC
Model AlC BIC AlC BIC
Exponential 284 286 232 233
Weibull 286 290 233 237
Gompertz 286 290 229 233
Log-logistic 287 291 231 235
Log-normal 287 291 229 233

Abbreviations: AIC, Akaike information criterion; BIC, Bayesian information criterion; BV, brentuximab
vedotin; PFS, progression free survival; PC, physician’s choice.

Figure 40. Advanced subgroup PFS — Parametric survival models
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Based on clinical expert feedback from an Advisory Board conducted by Takeda, PFS
outcomes were modelled using the Weibull parametric curve for both brentuximab
vedotin and PC in the base case. Scenario analyses explore the impact of assuming the
exponential distribution for brentuximab vedotin and PC data and the use of Kaplan-
Meier data directly for PFS. To produce logical survival estimates, the model ensured the
PFS curve could not cross the OS curve by applying the minimum of the PFS and OS
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probabilities. However, this feature was not required when the base case curves were
selected.

B.3.3.2.2 Overall survival (OS) without allogeneic stem cell transplant (alloSCT)

Survival is always an important outcome in oncology; however, the primary goal of
treatment for patients with advanced CTCL is disease control and symptom relief. OS is
not generally considered when determining treatment success in CTCL. Therefore, the
ALCANZA trial was designed to assess the clinically relevant endpoints of ORR, ORRA4,
PFS and quality of life; OS was neither a primary nor secondary endpoint in ALCANZA
(see Section B.2.6.1.5).

The OS data from ALCANZA are presented within this submission. However, these data
must be interpreted carefully as they are: (1) highly immature, (2) based on a relatively
small sample size with few events (particularly in the advanced subgroup which informs
the economic analysis) and (3) confounded by biases such as crossover from the PC
arm to the brentuximab vedotin arm. Figure 41 presents the Kaplan-Meier data for the
advanced subgroup, where it can be seen the curves for brentuximab vedotin and PC
initially cross, followed by some separation before tending together again.

Table 27 presents the summary statistics for this population.

Figure 41. Advanced subgroup OS — Kaplan-Meier curves, ALCANZA 2017
observed data
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Abbreviations: BV, brentuximab vedotin; OS, overall survival; PC, physician’s choice.

Company evidence submission template for brentuximab vedotin for treating CD30-positive
cutaneous T-cell lymphoma [ID1190]
© Takeda (2018). All rights reserved 115



Table 27. Advanced subgroup OS — Summary statistics, ALCANZA 2017 observed
data

Treatment | Total | Events | Restricted Standard error of restricted Median
N mean (days) | mean (days)

BV 49 16 1173.93 83.86 1318.83

PC 46 18 967.46 107.37 1257.21

Abbreviations: BV, brentuximab vedotin; KM, Kaplan-Meier; OS, overall survival; PC, physician’s choice.

Several approaches were considered for modelling OS for brentuximab vedotin and PC
in the advanced subgroup. This task was complex because in ALCANZA patients were
able to crossover on progression with PC to receive brentuximab vedotin, with 21/46
(46%) of PC patients having crossed over in the updated data cut. Fifteen patients
received brentuximab vedotin as their first subsequent treatment, and 6 received it at
later lines.

The NICE DSU guidance suggests that when treatment switching or crossover occurs,
unadjusted OS data can underestimate the OS benéefit of the intervention if some
advantage of the intervention has been attributed to the comparator in the process of
patients crossing over.'% None of the available methods of adjusting for crossover
suggested by the DSU guidance were particularly well suited to these data, given the
small number of patients (n=15 or n=21 received brentuximab vedotin as a first
subsequent therapyor later subsequent treatment, respectivelyit later), small number of
events (precluding the use of the inverse probability of censoring weights method where
n=500 was considered ‘small’ in DSU guidance), lack of common secondary baseline
(for the two-stage method) and the loss of data due to re-censoring. The impact of re-
censoring was particularly pronounced in this case with the loss of multiple events, and
effectively shortened follow-up for many patients. A rank preserving structural failure time
(RPSFT) model is presented, with corresponding Kaplan-Meier curves for the advanced
population shown in Figure 42 and summary statistic in Table 28.

Fitted parametric curves estimated an increase in OS for brentuximab vedotin at earlier
time-points and a higher rate of long-term OS for PC. Therefore, the RPSFT method had
the perverse effect of improving OS for PC when removing the effect of brentuximab
vedotin. Clinical experts advised this outcome was implausible, and that no increase in
OS was expected with brentuximab vedotin (except in patients who bridged to alloSCT),
despite its high rate of disease control. Brentuximab vedotin was also not expected to
worsen survival as it provides disease control. This consistent with what is summarised
in the clinical section of this dossier (see Section B.2.6.1.5).
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Figure 42. Advanced subgroup OS — Kaplan-Meier curves, adjusted for
crossover (RPSFT)
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Abbreviations: BV, brentuximab vedotin; TPC, physician’s choice of treatment; RPSFT: rank preserving
structural failure time.

Table 28. Advanced subgroup OS — Summary statistics, adjusted for crossover
(RPSFT)

Treatment Data Sample Events Median OS in months
Size (95% CI)

BV Observed 49 16 43.4 (40.8 to NE)

PC Observed 46 18 41.3 (21.0 to NE)

PC RPSFT adjusted 46 14 NE (21.0 to NE)

Abbreviations: BV, brentuximab vedotin; OS, overall survival; PC, physician’s choice; RPSFT, rank
preserving structural failure time.

Due to the nonsensical and clinically implausible output from the crossover-adjustment, it
is assumed that OS is equivalent for both brentuximab vedotin and PC. Therefore,
survival in the model for both treatments is based on parametric curves fit to the PC arm.
This simplification was supported by clinical experts who cannot definitely see an OS
difference and is further supported by the larger ITT datasetdata (Figure 43); no trend
towards improved OS was observed with brentuximab vedotin compared with PC — the
OS curves are overlaid, and cross multiple times both with and without adjusting for
crossover (Figure 43 and Figure 44, respectively). A scenario analysis considers the
impact on results when independent curve fits are applied to the unadjusted OS data for
brentuximab vedotin and PC.
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Figure 43. ITT population OS — Kaplan-Meier curves, ALCANZA 2017 observed
data
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Figure 44. ITT population OS — Kaplan-Meier curves, including adjusted for
crossover (RPSFT)
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Independent parametric models were fit to the OS advanced subgroup data for the PC
treatment arm. Due to the lack of convergence when fitting the generalised gamma
distribution to the data, the outcomes associated with this curve are not presented for
OS. Table 29 summarises the AIC and BIC values for each parametric distribution. The
statistics indicate that all stratified parametric survival models provide a good fit to the
data; no more than seven points between the values for the PC treatment arm. The
Kaplan-Meier curves and fitted distributions are presented in Figure 45.

The log-logistic was selected in the base case as the most likely to represent long-term
outcomes based on its level of congruence with UK historical data for advanced MF and
SS patients (Agar et al 2010'3), a similar shape to the survival data reported in Kim et al
2003* and feedback from UK clinical experts. Section B.3.3.6 provides the validation of
the OS clinical parameters. Scenario analyses consider the impact of the log-normal
distribution on results.

Table 29. Advanced subgroup OS — Statistical fit of stratified parametric survival
models

PC
Model AlC BIC
Exponential 300 302
Weibull 302 305
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Gompertz 300 303

Log-logistic 300 304

Log-normal 298 302

Figure 45. Advanced subgroup OS — Parametric survival models
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B.3.3.3 Time on treatment (ToT)

The ToT data from ALCANZA at the 33.9 month median follow-up period were complete
for both brentuximab vedotin and PC, as shown in Figure 46. Therefore, these data were
applied directly to the economic model to accurately reflect the ToT observed in the
clinical trial with no extrapolation required.
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Figure 46. Advanced subgroup ToT — Kaplan-Meier curves with Greenwood’s
95% CI
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Abbreviations: BV, brentuximab vedotin; Cl, confidence interval; ToT, time on treatment; PC, physician’s
choice.

Constraints posed by the structure of Markov models required a slight simplification of
the available time-to-event data, specifically patients transitioning between health states
at regular cycle lengths and not at a discrete time. This meant transitions occurred at the
end of each weekly cycle instead of on the actual day the event occurred in the trial (e.g.,
if discontinuation occurred at day 10 in the trial, in the model this would be counted as an
event at week 2, therefore day 14). A negligible difference resulted from this
simplification; the short weekly cycle length aided this approach in minimising the error.

To capture the uncertainty associated with non-parametric statistics in the sensitivity
analyses, Greenwood’s 95% confidence intervals (Cls) were derived.'07.108

B.3.3.4 Allogeneic stem cell transplant (alloSCT) outcomes

The key clinical inputs associated with the alloSCT pathway were informed by real-world
evidence obtained from the London supra-regional centre using the minimal intensity
Stanford Protocol regimen, as presented during the EORTC Annual Cutaneous
Lymphoma Meeting in October 2017.'5 The London supra-regional centre for CTCL is St.
John'’s Institute of Dermatology in Guy’s and St. Thomas’; however all transplants from
the centre are performed at the Hammersmith hospital, whose outcomes data are used
in this submission. The data presented are associated with minimal intensity alloSCTs
conducted according to the Stanford protocol for CTCL.
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As discussed in section B.1.3.3 of the dossier, only alloSCT is used in CTCL, with
autologous SCT not used.

B.3.3.4.1 Percentage of patients undergoing alloSCT

In clinical practice, eligibility for an alloSCT is defined by underlying fitness (i.e., age,
comorbidities) and depth of response with an induction agent. Within the model, the
proportion of patients receiving an alloSCT was based on feedback from transplant
clinicians in the UK and the response rate defined by the ORR from the ALCANZA data
(i.e., PR or CR).

The number of responders observed in the advanced subgroup from ALCANZA is shown
in Table 30 by treatment arm; 68.8% were shown to achieve an ORR (PR or better)
when treated with brentuximab vedotin compared with 17.8% when treated with PC.
Based on clinical experience in the UK to date, of these responders, it was assumed that
only 40% would be eligible to receive an alloSCT due to age, co-morbidities, likelihood of
matching to a donor and patient choice. A scenario analysis considers the impact on
results of reducing the eligibility to 20% of responders.

As a result, the base assumption is that 27.50% of patients treated with brentuximab
vedotin and 7.11% treated with PC would be eligible for alloSCT. These patients
received this procedure at 18-weeks within the model (i.e. post 6 cycles of brentuximab
vedotin treatment); this assumption is based on expert opinion of the number of cycles
likely to be received as bridging or induction therapy.

Table 30. Number of responders — ALCANZA 2017 data cut

Treatment Stage Total N Complete Partial Stable
response response disease
BV IIB 19 3 10 4
NA-IIIB 4 0 3 1
IVA 2 1 1 0
IVB 7 0 4 2
pcALCL 16 6 5 1
PC IIB 19 0 3 5
NA-IIIB 2 0 0 1
IVA 9 0 0 3
IVB 0 0 0 0
pcALCL 15 1 4 3

Abbrevations: BV,
lymphoma; PC, physician’s choice.

brentuximab vedotin; N, number; pcALCL, primary cutaneous anaplastic large cell
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B.3.3.4.2 Disease free survival (DFS) following an allogeneic stem cell transplant
(alloSCT)

Figure 47 presents the observed DFS Kaplan-Meier curve following a minimal intensity
alloSCT (i.e Stanford Protocol) from the London supra-regional centre. Visual inspection
of the observed data indicates that, if a patient were to relapse, this would likely be in the
first twelve months following the alloSCT (represented by the gradient of the Kaplan-
Meier curve between 0—12 months). This is in line with observed transplant outcomes for
other lymphomas across different conditioning regimens (e.g., HL and ALCL). Following
the initial year post-transplant, very few events are observed. Therefore, patients who
have not relapsed are likely to remain in the disease-free state with a long term
remission (represented by the leveling out of the Kaplan-Meier curve after 12 months).

Figure 47. Kaplan-Meier for DFS after alloSCT, London supra-regional centre
data (EORTC 2017)"®
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Abbreviations: DFS, disease-free survival; SCT, stem cell transplant

The observed DFS real-world data above were digitised and six parametric survival
models (exponential, Weibull, Gompertz, generalised gamma, log-normal and log-
logistic) were fitted to the derived pseudo-patient-level data. The fit of each parametric
model was assessed for both internal and external validity using visual inspection of the
fitted curves against the Kaplan-Meier curves, AIC and BIC goodness-of-fit statistics and
clinical experts’ judgements on long-term clinical plausibility.

Due to the lack of convergence when fitting the generalised gamma distribution to the
data, the outcomes associated with this curve are not presented. Table 31 summarises
the AIC and BIC values for each parametric distribution. These statistics indicate that all
parametric survival models provide a good fit to the data with no more than 19 points
between the values. The Kaplan-Meier curves and fitted distributions are presented in
Figure 48.

In terms of external validity, the Gompertz curve is the only curve that reflects the
decreasing probability of relapse reducing over time to a zero probability (a plateau).
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Feedback from clinical experts, including from the source of the modelled alloSCT data,
supported the Gompertz curve as the most clinically plausible outcomes and aligning
with expectations in clinical practice (i.e. patients who have not relapsed within 12
months of alloSCT would likely be in a long term remission with very few events
expected beyond this point). This is in line with generally expected outcomes of an
alloSCT and has been well documented across different cancers, particularly
lymphomas. For this reason, the Gompertz curve is used to model outcomes associated
with DFS after an alloSCT in the base case.

Table 31. Statistical fit of parametric survival models fitted to alloSCT DFS in CTCL

DFS
Model AIC BIC
Exponential 178 179
Weibull 171 173
Gompertz 160 162
Log-logistic 168 170
Log-normal 168 170

Abbreviations: AIC, Akaike Information Criterion; BIC, Bayes Information Criterion; DFS, disease-free
survival.

Figure 48. DFS after alloSCT — Digitized Kaplain-Meier data and parametric
survival models
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Abbreviations: DFS, disease-free survival; KM, Kaplan-Meier; alloSCT, allogeneic stem cell transplant.
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B.3.3.4.3 Overall survival (OS) after alloSCT

Figure 49 presents the OS Kaplan-Meier curve following a minimal intensity alloSCT
based on the Stanford protocol obtained from the real world evidence.

Figure 49. Kaplan-Meier for OS after alloSCT, London supra-regional center data
(EORTC 2017)"®
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Abbreviations: OS, overall survival; alloSCT, allogeneic stem cell transplant.

The OS data relevant to the minimal intensity regimen were digitized and six parametric
survival models (exponential, Weibull, Gompertz, generalised gamma, log-normal and
log-logistic) were fitted to the derived pseudo patient level data. The fit of each
parametric model was assessed for both internal and external validity using visual
inspection of the fitted curves against the Kaplan-Meier curves, AIC and BIC goodness-
of-fit statistics and clinical experts’ judgements on long-term clinical plausibility.

Due to the lack of convergence when fitting the generalised gamma distribution to the
data, the outcomes associated with this curve are not presented. Table 32 summarises
the AIC and BIC values for each parametric distribution. These statistics indicate that all
parametric survival models provide a good fit to the data with no more than three points
between the values. The Kaplan-Meier curves and fitted distributions are presented in
Figure 50.

Table 32. Statistical fit of parametric survival models fitted to OS after alloSCT

(015
Model AlC BIC
Exponential 107 108
Weibull 108 110
Gompertz 107 109
Log-logistic 108 110
Log-normal 107 109

Abbreviations: AIC, Akaike Information Criterion; BIC, Bayes Information Criterion; OS, overall survival.
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Figure 50. OS after alloSCT - Digitized Kaplan-Meier data and parametric
survival models
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Abbreviations: KM, Kaplan-Meier; OS, overall survival; SCT, stem cell transplant.

The extrapolated data for OS is more complex to interpret — whilst the plateau evident in
the DFS influences the OS, there are patients who are relapsed at the end of data
collection, for whom whom worse outcomes are expectedrelapsedin long term remission.
These patients are represented by the difference between the DFS curve and the OS
curve after alloSCT.

To reflect the outcomes associated with these patients, the log-normal curve was
selected in the base case. The combination of the log-normal curve for OS and the
Gompertz curve for DFS results in the DFS curve converging with the OS curve at
approximately 12.8-years. After this point survival is driven by the maximum of the
probability of relapse and the probability of death based on background mortality (based
on England and Wales’ life tables 2014—2016).7%°

Patients who undergo an alloSCT and subsequently progress can stay in the relapsed
state for up to a maximum of 12.8-years after which point all relapsed alloSCT patients
are dead within the model. Section B.3.3.6 details the clinical validation for this selection.
The resulting modelled DFS and OS incorporating background mortality are shown in
Figure 51.
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Figure 51. AlloSCT modelled DFS and OS
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Abbreviations: BV, brentuximab vedotin, DFS, disease-free survival; OS, overall survival; PC, physician’s
choice.

B.3.3.5 Adverse events

Grade 23 treatment related AEs were included in the model if they occurred in 25% of all
patients in either treatment arm of the ALCANZA trial in all patients (Table 33).

To simplify the list of included AEs, the majority of events were grouped by system
classes as clinical opinion suggested cost and QoL impacts would be comparable
between AEs of the same class. Clinical feedback suggested that septicaemia and
peripheral neuropathy would have severe cost and QoL impacts and would differ from
other AEs in the same system class. Therefore, these AEs were modeled separately and
were included irrespective of whether or not they met the 5% inclusion criteria.

Feedback further indicated that the duration of AEs observed would not differ based on
treatment received. Therefore, to utilise a greater sample size the mean duration of
events were pooled across the treatment arms.
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Table 33. Advanced subgroup - AEs included in the economic model; ALCANZA
data

Number of events Duration (days)
Adverse event: System class (adverse event)
BV PC Mean SD
Blood and lymphatic system disorders 6 4 155 16.6

(anaemia, neutropenia, thrombocytopenia)

Gastrointestinal disorders
(Constipation, diarrhea, intestinal perforation, melena, 7 0 10.7 8.7
nausea, pancreatitis, vomiting)

General disorders and administration site

conditions

(asthenia, fatigue, general physical health 4 0 81.8 1358
deterioration)

Multiorgan failure 1 0 1.0 1.0

Infections and infestations
(acute diverticulitis, cellulitis, impetigo, staphylococcus 3 0 26.0 17.7
aureus skin infection)

Septicaemia 0 1 20.0 20.0
Peripheral neuropathy 7 0 258.0 301.1
Skin and subcutaneous tissue disorders

. . . 0 0 0.0 0.0
(drug eruption, hives, maculopapular rash, pruritus)
Investigations
(alanine aminotransferase increased, aspartate
aminotransferase increase, blood triglycerides 0 6 18.2 5.2
increased, lymphocyte count decreased, raised
triglycerides)
Hypertriglyceridaemia 0 9 50.9 81.7

Abbreviations: AEs, adverse events; BV, brentuximab vedotin; SD, standard deviation; PC, physician’s choice.

The mean duration of exposure within the advanced subgroup safety population
(brentuximab vedotin=237 days, PC=130 days) and the total number of patients on each
arm from the ALCANZA ftrial (brentuximab vedotin n=49, PC n=44) were used to give the
total exposure time in patient years. The rate of occurrence for different AEs was then
calculated by dividing the total number of each event per treatment arm by the patient
years on each treatment. This was then converted into a weekly rate for application in
the model, see Table 34.
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Table 34. Advanced subgroup - Weekly cycle AE incidence rates

Adverse event Weekly Incidence Rate
BV PC
Blood and lymphatic system disorders 0.36% 0.49%
Gastrointestinal disorders 0.42% 0.00%
Soennde;triilnclisorders and administration site 0.24% 0.00%
Multiorgan failure 0.06% 0.00%
Infections and infestations 0.18% 0.00%
Septicaemia 0.00% 0.12%
Peripheral neuropathy 0.42% 0.00%
Skin and subcutaneous tissue disorders 0.00% 0.00%
Investigations 0.00% 0.73%
Hypertriglyceridemia 0.00% 1.10%

Abbreviations: AEs, adverse events; BV, brentuximab vedotin; PC, physician’s choice.

B.3.3.6 Validation of clinical parameters

Section B.3.10 presents the validation undertaken for all the variables and outcomes in
the economic model. This section summarises the validation undertaken for the clinical
parameters only. Validation of clinical parameters considers two aspects: (1) the
validation of outcomes associated with no alloSCT and (2) the validation of outcomes
associated with an alloSCT.

The clinical parameters were validated by:

o Feedback from 12 UK clinicians

e An advisory board conducted with ten UK clinical experts

e Clinical outcomes were compared with those from relevant data: ALCANZA *7 Kim et
al 2003% and Agar et al 20103

B.3.3.6.1 Validation of outcomes associated with no alloSCT

Predictions of OS outcomes were validated through initial feedback from ten clinical
experts during the advisory and final validation was conducted with three clinicians.
Clinicians were asked about the survival benefit of brentuximab vedotin relative to PC
and it was considered that the main objective of treatment would not be to prolong
survival. Therefore, due to the issues associated with the survival data from the
ALCANZA trial, the assumption of equivalent survival was considered appropriate.

The proportion of patients surviving at 1-, 3-, 5-, 10- and 20- years was presented to
clinical experts for each parametric curve fit (Table 35). It was explained that these data
reflected patients without an alloSCT. It was considered that the log-logistic and the log-
normal curve provided the clinically plausible predictions of what would be expected in
UK clinical practice.
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Table 35. Proportion of patients surviving at various time points by parametric
curve

1-year 3-years 5-years 10-years 20-years
Exponential 77.98% 47.41% 28.83% 8.27% 0.68%
Weibull 75.79% 48.93% 32.94% 13.24% 2.53%
Log-normal 73.95% 47.92% 35.39% 20.79% 10.52%
Log-logistic 73.88% 47.42% 34.64% 20.46% 11.10%
Gompertz 71.91% 50.70% 43.84% 39.78% 32.61%

Further validations of the modeled OS outcomes were undertaken at an advisory board
with ten clinical experts present. It was concluded that the Weibull provided the best fit to
the PFS curves (for both comprators) and that either the log-logistic or log-normal
provided the most clinically plausible fit to the OS data.

Figure 52 presents the Kaplan-Meier OS data from the advanced subgroup of the
ALCANZA trial, the log-logistic and log-normal parametric curves and the survival data
presented in Kim et al 2003. The Kim et al 2003 study included 525 patients with MF and
SS in the United States. The estimated curves are shown to lie in between the survival
observed for Stage IIB-Ill patients and Stage IV patients in the Kim et al 2003 study, a
frequently cited publication for OS outcomes in CTCL. These patients are relevant to the
study population as of the MF subgroup, 45% of patients had stage 11B—Ill disease and
18% with stage IV disease of the MF subgroup within ALCANZA.
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Figure 52. Comparison of fitted parametric curves with survival data presented in
Kim et al 2003%°
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Abbreviations: BV, brentuximab vedotin; KM, Kaplan-Meier; PC, physician’s choice; PSM,
partitioned survival model

Figure 53 presents the Kaplan-Meier OS data from the advanced subgroup of the
ALCANZA trial, the log-logistic and log-normal parametric curves and the survival data
presented in Agar et al 2010. This study is a larger and more relevant historical cohort
compared with Kim et al 2003 as it is based on data for 1,502 CTCL patients in the UK.
As the Agar et al 2010 study is more recent, larger and from the UK, it is more
representative of the likely OS outcomes in the UK. Although the Agar et al 2010 data
are eight years old, the outcomes of patients today are not expected to be different and
there have been no new medicines approved for the treatment for CTCL during in this
time (other than brentuximab vedotin in 2017 which is not routinely available in the UK).

The estimated log-logistic and log-normal curves fall in-between the survival observed
for stage IlIB, IVA1 and IVA2 patients in the Agar et al 2010 study. In order to simplify
the Agar et al 2010 data and allow for easier comparison, a composite curve was
created which applied the ALCANZA patient population distribution (see Section
B.2.3.3.1) by disease stage to the observed outcomes of Agar et al 2010 (see Figure
53). The resulting curve depicted Agar et al 2010, in Figure 54, supports the selection

of either the log-normal or log-logistic curve for expected outcome with brentuxmab
vedotin and PC.
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Figure 53. Comparison of fitted parametric curves with survival data presented in
Agar et al 2010"®
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Figure 54. Comparison of fitted OS parametric curves with surviva data from Agar
et al 2010, adjusted for proportional severity observed in ALCANZA™
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Based on clinical feedback and comparisons with the literature, the Weibull curve was
selected in the base case for PFS outcomes (for both brentuximab vedotin and PC) and
the log-logistic curve was selected for OS outcomes fit to the PC data (for both
brentuximab and PC) Table 36 compares the median and mean clinical outcomes from
the ALCANZA trial with the predicted model outcomes in the base case for OS and PFS
including background mortality and assuming no alloSCT within the model.

The results of the extrapolations are shown to slightly underestimate OS and over-
estimate PFS in terms of median outcomes; the relative differences between the
estimates are similar across both treatment arms. Estimated PFS outcomes are shown
to closely align with those observed in the clinical trial. OS outcomes across the trial
period are below the restricted means calculated from the trial data. However, this
disparity is observed across both treatment arms.

Table 36. Comparison of clinical outcomes with model outcomes

Brentuximab vedotin PC
Outcome Clinical trial Model result Clinical trial Model result
result result
Median outcomes
(O] 43.33 32.66 41.30 32.66
PFS 16.36 17.25 3.46 437
Mean outcomes
(O] 38.57* 23.51 (trial 31.79* 23.51 (trial
period) period)
81.94 (lifetime) 81.94 (lifetime)
PFS 18.66* 18.52 (trial 7.55* 6.95 (trial period)
period) 7.07 (lifetime)
21.38 (lifetime)

*Restricted mean outcomes
Abbreviations: OS, overall survival; PC, physician’s choice; PFS, progression-free survival

B.3.3.6.2 Validation of outcomes associated with an alloSCT

Predictions of DFS and OS outcomes after receiving an alloSCT were