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Key issues - clinical effectiveness
• Is the company’s positioning of tisagenlecleucel as a 3rd line or later
treatment for patients who are not eligible for stem cell transplant
appropriate?
• Are JULIET (single arm trial) and Schuster (2017, case series) studies
relevant to clinical practice in the UK?
• Is it appropriate to pool clinical effectiveness results for
tisagenlecleucel using JULIET and Schuster (2017)?
• What is the most appropriate comparator?
– Should pixantrone be included?
– Should more intensive chemotherapies be included (ICE, IVE, DHAP)?

• What clinical effectiveness data should be used for the comparator?
– Eyre (2016) or PIX301 (small subgroup but more similar to JULIET)?
– Should CORAL extension studies be considered (report OS separately by whether

SCT was eventually received)?
2

Diffuse large B-cell non-Hodgkin lymphoma
(DLBCL)
•

B-cell lymphomas are a form of non-Hodgkin lymphomas (NHL).
o

Diffuse large B-cell lymphoma (DLBCL) is a fast growing (‘aggressive’), high grade form
of NHL

o

There were 6,322 cases of DLBCL diagnosed in England in 2015

o

Average age at diagnosis is 65 years

o

5-year survival rates for DLBCL are around 65-70% for stage I and II and around 50%
at stages III and IV

• The most widely used 1st line treatment is R-CHOP (rituximab, cyclophosphamide,
doxorubicin, vincristine, and prednisolone) for which 50% will be cured
• NICE guideline NG52 recommends salvage therapy with rituximab in combination
with chemotherapy for relapsed or refractory disease followed by stem cell
transplantation (If stem cell transplantation is not suitable chemotherapy or
immunotherapy may be used alone)
• Outcomes for people with relapsed or refractory disease treated with standard of
care (SoC) are poor, with low levels of response and limited survival
• Many people with refractory DLBCL therefore have no curative treatment options
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Treatment pathway for DLBCL

Company’s positioning of tisagenlecleucel

2nd line

1st line

Patients with relapsed or
refractory disease after RCHOP or CHOP-like

Eligible for transplant

Not eligible for transplant

Salvage chemotherapy

Salvage chemotherapy

Autologous SCT
Relapse

3rd line

Refractory

Complete or partial
remission

Source: Adapted from
figure 4 in company
submission

Unfit for
SCT

Relapsed or refractory

Company positioning: not
eligible for autologous SCT
ERG: company is too
restrictive, some may be
eligible for SCT

3rd or later line treatment:
• Tisagenlecleucel
• 2nd salvage chemotherapy
• Pixantrone monotherapy (TA306)
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Tisagenlecleucel (Novartis)
Mechanism of
action

A chimeric antigen receptor (CAR) T cell therapy that uses autologous T
cells engineered to express a novel surface receptor directed against
the tumour antigen CD19

• Patients T cells are extracted via leukapheresis
• Patient can receive bridging chemotherapy between leukapheresis
and infusion at the discretion of the treating physician
• Patient receives preparative low dose lymphodepleting regimen
Administration
before infusion
and dosage
• Genetically altered T cells are administered as a one time, single dose
intravenous infusion
• Tocilizumab and emergency equipment must be available prior to
infusion of tisagenlecleucel and during the recovery period
Marketing
authorisation
List price

Positive opinion from the Committee for Human Medicinal Products
(CHMP) in June 2018: ‘Adult patients with relapsed or refractory

diffuse large B-cell lymphoma (DLBCL) after two or more lines
of systemic therapy’
£282,000, Simple discount submitted (commercial in confidence)

Source: Table 2 in company submission
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NICE scope and decision problem
Population

NICE scope

Company

ERG comments

Adults with relapsed or
refractory diffuse large Bcell lymphoma (DLBCL)

Positive CHMP: Adults with
relapsed or refractory DLBCL after
2 or more lines of systemic therapy.

Data is restrictive,
excludes patients
eligible for SCT &
ECOG 2 or higher

Comparators Established clinical
management without
tisagenlecleucel including:
• pixantrone
monotherapy
• salvage chemotherapy
with or without
rituximab (DHAP, GDP,
ICE, IVE)
• axicabtagene ciloleucel
(subject to ongoing
NICE appraisal)
• best supportive care
(including radiotherapy)

Company include:
• pixantrone monotherapy
• salvage chemotherapy with or
without rituximab (Gem-Ox and
GDP)

Company limit
comparators,
some in scope are
excluded (ICE, IVE)
Clinical advice to
ERG: pixantrone
Company’s clinical feedback: 3rd &
rarely used in
later line treatment is largely
clinical practice,
palliative, Gem-Ox and GDP most
Gem-Ox not
relevant compared with more
universally used.
intensive and costly ICE, IVE and
Patients may have
DHAP & at least 50% have
rd
rituximab. Approximately 5% eligible 3 line non-cross
resistant salvage
for subsequent SCT.
therapy (ICE or IVE)
if fit enough and
approx. 20-25%
6
have SCT

Comments from patient groups
• Main symptom is swollen lymph nodes + fatigue, sleep
disturbance, weakness & breathlessness. May be stomach pain &
diarrhoea
• Since diagnosis often an emergency, has shock effect on patient.
Also impact on family – need to become carers, loss of income
• Current treatments with multiple courses of chemotherapy have
harsh side-effects including fatigue, pain, sickness, diarrhoea and
sore mouth. Psychological effect of cycle of remission/relapse
• Currently unmet need for patients who have failed available
treatments
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Patients’ views on CAR-T treatment
• Offers hope when other treatments failed: potentially life-saving
• Side effect of neutropenic sepsis very unpleasant but bearable if
patient forewarned – helps that patients have easy access to
hospital because required to stay close
• However, residence requirement puts strain on patients and
family members
• Treatment is innovative and represents a real step-change for this
condition. May offer chance of stem-cell transplant
• Concern that local teams have little knowledge of effects of
current treatments & will need further training about CAR-T

8

Comments from professional groups
• Current treatments aim to slow progression
• No standard of care. Limited treatment options.

• Availability of CAR-T cell therapy would be transformative.
Advantage of one potentially curative, intensive treatment instead
of multiple therapies
• Requires high healthcare resource. Essential to have access to
ICU. Investment & training essential. Treatment needs to be in
tertiary centres
• Important to define the correct patient population
• Concerns about potential long-term complications – lack of longterm data
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Statements from NHS England
• No mention of patient eligibility or non-eligibility for stem cell transplant in CHMP MA.
• Current treatment: If disease does not respond to 2nd line chemotherapy with or
without SCT, chemotherapy is given with palliative intent (poor performance status).
– Small proportion proceed to high dose chemotherapy and SCT (autologous or allogeneic).
– Approximately 140-160 patients eligible for tisagenlecleucel per year after 2 lines of therapy

• NHSE interpretation of CHMP MA: patients whether relapsed after or refractory to 1st
line treatment must have failed standard 2nd line therapy i.e. if SCT was planned in the
current treatment pathway and patients respond sufficiently, then those patients should
proceed to SCT not to CAR-T cell therapy.
• Comparator: patients with ECOG PS 0 or 1 (considered for CAR-T therapy) normally
have more intensive chemotherapy with possible SCT (10-15% 3rd line have SCT).
– Pixantrone not a comparator (rarely used in because of its poor efficacy)

• Implementation: Tisagenlecleucel will have significant impact on current pathways for
DLBCL. New service specification is needed & NHS England plans a phased
implementation of CAR-T cell technology.
– Essential that the 90 day implementation rule is not applied
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Technical engagement feedback
Population & comparator data source
Question 1
1a) Is
tisagenlecleucel-T
appropriate
specifically for a
DLBCL population
not eligible for stem
cell transplant?

Clinical expert/NHSE

Patients having 3rd line
treatment who are ineligible for
autologous stem cell transplant
likely to receive tisagenlecleucel
in clinical practice.
• still need an appropriate
level of fitness (PS 0-1,
similar required for
autologous stem cell
transplant) and can cope
with CRS or neurotoxicity
• eligibility for stem cell
1b) Should the data
transplant may change
source used to model
(disease response to
the comparator arm
chemotherapy & fitness are
(salvage
factors)
chemotherapy) reflect
Key interpretation of
a population not
anticipated MA is whether
eligible for stem cell
‘relapsed and refractory’ applies
transplant?
to the ‘2’ lines of therapy

Company
Company positioning is for 3rd line or later
treatment and who are not eligible for SCT,
despite wider marketing authorisation (in
line with JULIET)
• Different eligibility criteria for SCT (e.g.
patients do not need to have high
intensive induction and consolidation
chemotherapy to be considered for
tisagenlecleucel. Therefore, patients not
considered fit enough for SCT can be
considered for tisagenlecleucel).
Evidence for comparators should reflect
population in line with company’s
positioning
• CORAL trial excluded patients not
considered eligible for a stem cell
transplant at 2nd line setting, but this
group could subsequently be eligible for
tisagenlecleucel in clinical practice 11

Technical engagement feedback: comparator use
Question 2

Clinical expert/NHSE

Company

2a) Should more
intensive chemotherapy
regimens (for example
ICE or IVE) be included
as part of salvage
chemotherapy? Are
these therapies only
used in people who are
fit enough for stem cell
transplant?

• Disease that is refractory to R-CHOP or
relapses early after R-CHOP have poor
response to R-GDP
• In disease that is refractory to R-GDP there
is an even smaller chance that 3rd line
IVE/ICE will work (almost exclusively used
for patients fit enough for SCT)
• Comparator is what would be used in
patients with good fitness & disease failed
DHAP/ESHAP/GDP/ICE/IVE ± rituximab or
responded to 2nd line standard therapy but
relapsed after SCT

Based on UK expert
clinical feedback,
treatment is largely
palliative therefore, more
intensive chemotherapy
regimens are less likely
to be used

2b) In clinical practice, is • GDP is standard 1st line salvage (ie 2nd line
there a preference to use
therapy) in many centres
Gem-Ox or GDP ±
• Gem-Ox is used for older/less fit patients
rituximab, or are they
• Gem-Ox is used solely with palliative intent.
both used equally?
This is not the right comparator

• No clear consensus on
chemo used after 2nd
line
• Salvage chemo
depends on previous
2nd line treatment

Questions for committee: Is the company’s positioning of tisagenlecleucel as a 3rd line
or later treatment for patients who are not eligible for stem cell transplant appropriate?
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Company’s clinical evidence
Summary of included studies
Study

JULIET

Schuster 2017

Study design

Single-arm, open-label, multicentre, international
phase II trial (excludes UK)

Case-series study (USA)

Population

111** (165 enrolled) adults with relapsed or
refractory DLBCL after ≥2 lines of chemotherapy,
including rituximab and anthracycline, either failed
autologous SCT, or ineligible for autologous SCT,
ECOG 0 or 1 and life expectancy ≥ 12 weeks

28 patients with CD19+
DLBCL (n=14) or follicular
lymphoma (n=14)* infused
with tisagenlecleucel

Intervention

tisagenlecleucel**

tisagenlecleucel

Bridging
chemotherapy

allowed to stabilise disease whilst waiting for
infusion (n=92%)

allowed at discretion of
physician (n=36%)

Median follow up

Infusion to Dec 2017 data cut = 13.93 months,
OS follow up = ** months

OS follow up 28.6 months

*Patients with DLBCL were eligible if they had measurable disease after primary and salvage
therapies, had relapsed or residual disease after autologous SCT, or were not eligible for autologous
or allogeneic SCT. Only patients with DLBCL included in pooled analyses. **Patients were enrolled
in 2 cohorts: Main cohort (tisagenlecleucel manufactured in the US, n=95) cohort A (tisagenlecleucel
manufactured in EU, n=16)
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Company’s clinical evidence
Baseline characteristics

JULIET (n=111) Dec 2017 data cut

Schuster 2017 (n=14)*

Age (years)

Median 56.0 (range 22 to 76)

Median 58 (25 to 77)

Previous
therapies

Prior lines of anti-neoplastic therapy:
1: *****, 2: *********, 3: **********, 4:
*********, 5: *********, 6: *********

Median 3 (1 to 8)

Advanced
disease

Stage III: ***********
Stage IV: ***********

Stage III or IV: 9 (64%)

ECOG status

PS 0: ***********
PS 1: ***********

Median 1 (0 to 1)

Refractory
disease

***********

12 (86%)

Prior SCT

54 (48.6%)

Autologous: 7 (50%)
Allogeneic: 0

Data are n (%) unless otherwise specified. *DLBCL & infused **refractory to all lines prior to
HSCT (n=*), refractory to all lines without prior HSCT (n=**), refractory to last line but not all
lines with prior HSCT (n=**), refractory to last line but not all lines without prior HSCT (n=**)
Source: tables 6 & 7 in company submission
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Company’s clinical effectiveness data
Survival results
JULIET (n=111 Dec 2017 data cut)

Schuster 2017 (n=14)

Best overall disease
response

Complete response: 37 (39.8%)
Partial response: 11 (11.8%)
Stable disease: ************
Progressed disease: ************

Complete response: 43%
(95% Confidence interval
[CI] 18 to 71%)

Overall response rate
(ORR)

48 (51.6%) [95% CI 41 to 62%], n=93
3 months:*********** n=93 main cohort
6 months:*********** n=92 main cohort

3 months: 50% (23 to
77%)

Overall survival

Median 11.7 months (6.6 to NE)

22.2 months (NR)

Median PFS (months)

Censored†: *** months (***********)
Not censored: *** months (************)

3.2 months (0.9 to not
reached)

Duration of response

Not reached

Not reached**

Event-free survival*

Median *** months (************

N/A

Abbreviations: NE, not estimatable; NR not reported; PFS, progression free survival. *defined as
the time from infusion to the earliest of: death due to any cause, disease progression/relapse, new
anticancer therapy (including subsequent SCT, censored at time of SCT). ** censoring for starting
a new anti-cancer therapy & **censoring for subsequent SCT. †investigator assessed, events were
censored at the time of SCT after tisagenlecleucel infusion. **86% (33 to 98%) maintained.
15

CONFIDENTIAL

Overall survival
JULIET trial (December 2017 data cut)

Source: Figure 7 in company submission
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Technical engagement feedback

Company’s updated OS from JULIET (May 2018 data cut)

17

Overall survival for DLBCL
Schuster 2017

Median OS: 22.2 months (95% CI not reported)
Median follow up 28.6 months (range 3.5 to 37.9)
7 patients still at risk at
20 months

Source: Figure 14 in company submission
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Company’s clinical effectiveness data
Adverse events post-infusion
Adverse event
Deaths
≤30 days post-infusion
>30 days post-infusion
Any time post-infusion
All cause adverse events
Adverse events related to
study treatment
Serious adverse events

JULIET (2017 data cut)
*******
3 (2.7)
*******
Any grade: *******
Grade 3 or 4: *******
Any grade: *******
Grade 3 or 4: *******
Any grade: *******

<8 week or >8 week post-infusion (Grade 3 or 4)
All cause adverse events
Within 8 weeks: *******
After 8 weeks: *******
Adverse events related to
Within 8 weeks: *******
study treatment
After 8 weeks: *******
Serious adverse events
Within 8 weeks: *******
After 8 weeks: *******
Source: table 18 in company submission

Other adverse events:
•
•
•

•
•
•
•

Cytokine release syndrome
(**** in JULIET and 57% in
Schuster)
Tumour lysis syndrome (****
JULIET)
Febrile neutropaenia ***in
JULIET)
Infections (*****************
Neurological events
(*************)
Neurotoxicity (39% in
Schuster)
Haematopoietic cytopaenias
not resolved by Day 28
**********)
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Overall survival
JULIET trial (infused vs. non-infused)
• At the time of the
latest data cut (8th
December 2017),
response to
tisagenlecleucel in
JULIET was
consistent across
major demographic
and prognostic
subgroups
• Patients enrolled but
not infused had
similar baseline
characteristics to
those infused
Source: figure 8 in company submission
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Company’s pooled data for tisagenlecleucel
OS data (JULIET & Schuster)
•

Company use meta-analysis for
tisagenlecleucel (N=***)
– Longer OS follow-up with

Schuster (28.6 months vs. ***
in JULIET)
– Trial design comparable

(single-arm and open label)
– DLBCL patient population
generally consistent across
studies (lymphodepleting
regimens & bridging
chemotherapy differed)

•

Source: figure 18 in company submission

Method: Use individual patient
data from JULIET and pseudo
patient-level data (using
published data) for Schuster
2017. No adjustment to derive
OS and PFS.
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Company’s pooled data for tisagenlecleucel
PFS data (JULIET & Schuster)
ERG comments:
• Although there were
some differences
between the studies
the decision to pool
appears reasonable
given the baseline data
• Pooled results for PFS
and OS were similar to
those for JULIET

Questions for committee:
• Are JULIET and Schuster (2017) studies relevant to clinical practice in the UK?
• Is it appropriate to pool results for tisagen using JULIET and Schuster (2017)?
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Comparator treatment

Company’s clinical effectiveness data

Chemotherapy

Pixantrone
monotherapy

Evidence

•
•

Population

Median (95% CI)
OS

PFS

3.4 (2.7
to 4.5)

2 (1.5
to 2.4)

6

3.5

4.6

2.3

Eyre 2016
retrospective,
observational study

Relapsed or refractory DLBCL from 31 centres
in UK & 99% had prior rituximab (n=90)

PIX301 trial (TA306)

Post-hoc subgroup 3rd line or later & prior
rituximab (n=20)

PIX301 trial

Post-hoc subgroup (n=18)

SCHOLAR-1 patient
level meta-analysis
from 2 trials & 2
cohorts

Refractory to 2nd line or later (n=306)

6.1 (5.2
to 7)

NR

Relapsed ≤12 months after autologous SCT
(n=118)

6.2 (5.2
to 7.6)

NR

Should pixantrone be included as a comparator?
Should more intensive chemotherapies be included (ICE, IVE, DHAP) as comparators?
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Comparator treatment
Baseline characteristics
Baseline
characteristic

SCHOLAR-1
(N=623)

PIX301
Pix (n=50)
IC (n=47)

Age (years),
median (range)

55 (19 to 81)

60.0
(28 to 80)

58.0
(26 to 77)

Eyre 2016

JULIET
(N=111)

65.9 (20.3 to
85.9)

********

*********
ECOG 0 or 1
73%
46%
*********
ECOG 2−4
14%
Only eligible if ECOG 0–2
54%
*********
ECOG missing
13%
0%
*********
Disease stage
*********
Stage I or II
27%
26.0%
25.5%
10%
*********
Stage III or IV
72%
74.0%
74.5%
90%
*********
IPI
*********
<2 risk factors
25%
24.0%
27.7%
6%
****%
≥2 risk factors
57%
76.0%
72.3%
94%
Prior rituximab
100%
60.0%
55.3%
99%
100%
Note: International Prognostic Index (IPI) risk factors include age (>60 years) and ECOG (2-4).
NB: baseline data only available for the larger cohort of pixantrone patients (n=50) in PIX301
rather than subgroup who have had prior rituximab (n=30).

ERG: company report matched adjusted indirect comparison (MAIC) between JULIET &
Eyre in response to clarification. Not considered appropriate by company or ERG.
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Comparator treatment
Data sources
Eyre (2016) company
preferred data

• Company’s clinical experts: UK-based, real-world study, 4
patients with Richter’s transformation would not have large
impact on results.
• ERG: considerable imbalance in prognostic factors compared with
JULIET and many not fit for CAR-T

SCHOLAR-1

• Company’s clinical experts: rate of subsequent SCT & long-term
OS not representative of 3rd or later line salvage chemo in UK
clinical practice
• ERG: population not palliative (more intensive chemo) & this
group is excluded in JULIET

PIX301 ERG preferred
data if ineligible for
SCT

• Company’s clinical experts: trial population included 46% and
44% without prior rituximab – does not reflect clinical practice in
England (typically have rituximab earlier)
• ERG: small subgroup but more relevant and similar to JULIET but
not eligible for SCT (palliative intent likely)

CORAL ERG preferred
data if eligible for SCT

• ERG: CORAL extension studies of salvage chemo may address
uncertainties of likely SCT in practice
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Comparator treatment

Chemotherapy

CORAL extension studies
Evidence

Population

CORAL
extension
studies

Patients with relapsed DLBCL who were then
randomised to receive either R-ICE or R-DHAP
followed by autologous SCT (±rituximab)
Extension 1: 203 patients who did not receive SCT
because of ‘treatment failure’
Extension 2: 75 patients with relapse after receiving
SCT in CORAL

Median OS

4.4 months (11.1 with
SCT, 3.3 no SCT)
10.0 months

ERG comments:
• CORAL extension studies are relevant
• Limited baseline data for 3rd line treatment but matches well with JULIET (IPI 0 or 1,
median age 55 years) and all received prior rituximab
• Reports OS according to subsequent SCT so may address uncertainties around likely
rate of SCT in practice
• Study represents broader population in anticipated marketing authorisation (eligible
and not eligible for SCT) and is more representative of 3rd line population who may
be considered for more intensive chemo.
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Comparator treatment

Summary of preferred data sources
Study

SCT

Company

JULIET

**********

Schuster

None

Pooled JULIET and Schuster for tisagenlecleucel (SCT
mostly allogenic)

Eyre

None

PIX301

None

SCHOLAR-1

29.9%

CORAL

31.5% (most autologous)

Company:
• Position tisagenlecleucel as 3rd line & not
eligible for autologous SCT
• Subsequent SCT in SCHOLAR-1 not in
line with company positioning
• Prefer Eyre (2016) as data source

•
•

Appropriate
for comparator
-

ERG comments

PIX301 relevant for population not
eligible for SCT

SCT rates not
representative

-

-

Reports separate OS (SCT & no SCT)

ERG:
• Clinical advice: 20% of those fit enough to
receive non-cross resistant intensive
salvage chemo may get SCT (3rd line)
• PIX301 more relevant and similar to JULIET
(for SCT ineligible population)

Should Eyre (2016) or PIX301 data be used for comparator?
Should data from the CORAL extension studies be considered for comparator?
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Key issues - clinical effectiveness
• Is the company’s positioning of tisagenlecleucel as a 3rd line or later
treatment for patients who are not eligible for stem cell transplant
appropriate?
• Are JULIET (single arm trial) and Schuster (2017, case series) studies
relevant to clinical practice in the UK?

• Is it appropriate to pool clinical effectiveness results for
tisagenlecleucel using JULIET and Schuster (2017)?
• What is the most appropriate comparator?
– Should pixantrone be included?

– Should more intensive chemotherapies be included (ICE, IVE, DHAP)?

• What clinical effectiveness data should be used for the comparator?
– Eyre (2016) or PIX301 (small subgroup but more similar to JULIET)?
– Should CORAL extension studies be considered (report OS separately by whether

SCT was eventually received)?
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Key issues – cost-effectiveness
• What regimens should be modelled for salvage chemotherapy?
– ERG only model GDP (more costly and intensive than Gem-Ox and reflect treatment that
may be used in palliative and non-palliative settings)

• What data should be used for survival extrapolations for the comparator?
– Company prefer Eyre (2016) but ERG prefer CORAL extension studies (OS can be split by
SCT or not) or PIX301 (for those not eligible for SCT)

• What model should be used to extrapolate survival data?
– Given the lack of mature data, Is it plausible to assume the survival plateau suggested by

the observed KM data will persist?
– Is mixture cure model or parametric/spline model for a fixed period of time followed by a
SMR adjusted general population mortality rate appropriate?
– For long-term survivors what is a clinically plausible time point to assume excess mortality
(company: 2 years, ERG: 5 years)?

• Most plausible ICER?
• Is tisagenlecleucel innovative and are there any equality issues?
• Is end of life criteria met? CDF?
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Company’s cost-effectiveness model
All tisagenlecleucel cohort enter decision tree
**** Continue to infusion (P1), enter
(not needed for comparator)
tisagenlecleucel arm
**** Discontinue due to manufacturer failure or
adverse events before infusion (P2). Assigned
comparator costs & QALYs
**** Death before infusion (P3), no entry to
partitioned survival model

Cohort-based partitioned survival model
with 3 health states: progression-free,
progressed & death
Cycle length: 1 month
Time horizon: 46 years
Discount rate: 3.5%

Tisagenlecleucel: OS from mixture cure model &
PFS from pooled data (JULIET & Schuster 2017)
Comparator: OS and PFS from Eyre (2016)
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Company’s cost-effectiveness model
ERG comments

• Company’s model assumes patients’ who are alive at 2 years (in either
treatment group), will revert to the same health-related quality of life
and long term costs as the progression-free state
– 2 years based on clinician feedback and evidence from Maurer et al (2014) to

represent the point at which remaining survivors may be considered to be
potential ‘long-term’ survivors of DLBCL
ERG comments:
• Important structural assumption & concepts of ‘cure’ and ‘long-term survivors’ have large impact
on cost-effectiveness and subject to considerable uncertainty
• Limited evidence to support cure at 2 years post-treatment, and excess mortality appears to
persist for up to five years (for example Howlader et al 2017)
ERG base case:
•
•

Correction to time point applied to long-term survivors (company: 24 years instead of 24 months)
Same health state cost and utility as progression-free for all treatments after 5 years (2 years
considered too short)

Questions for committee: What regimens should be modelled for salvage chemo?
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Company’s cost-effectiveness model
Extrapolations
Base case
OS
PFS

Scenarios

Tisagenlecleucel

Comparator*

Tisagenlecleucel

Comparator

Lognormal mixture
cure model pooled
JULIET & Schuster

Exponential
model using
Eyre (2016)

• One knot spline, general
population mortality (SMR =
1.09) after 2 years

Gompertz/
Loglogistic

Cure fraction:
OS: ****%
PFS ****%

Loglogistic

*salvage chemotherapy or pixantrone monotherapy

Company’s clinician input:
Tisagenlecleucel
Cure fraction of *******% (i.e. range of
cure fractions predicted by the OS mixture
cure models) reasonable given the trial data
available, but would be towards lower end
in clinical practice

Comparator
Model predictions reasonable for 3rd and later line
treatment. Highly unlikely for patients to be alive
at 24 months (model predicts 4%) and no patients
expected to be alive after 60 months (model
predicts <1%)
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Company’s OS extrapolation

Tisagenlecleucel – parametric and spline models

Source: Figure 22 in company submission
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Company’s OS extrapolation

Tisagenlecleucel – mixture cure models
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Company’s OS scenario

Tisagenlecleucel hybrid model: fixed time spline
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ERG’s OS extrapolation
Tisagenlecleucel

Source: Figure 24 in ERG report
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Company’s OS extrapolation

Comparator (Eyre 2016)– parametric models
Company:
• mixture cure not appropriate as comparator used
for palliative care (no plateau)
• Exponential, Gompertz and loglogistic models
best statistical fit & fit observed data (loglogistic
may overestimate OS in tail).

Company scenarios: Gompertz & loglogistic

Company base case: Exponential

ERG: Eyre (2016) not appropriate
(difference in baseline prognostic
factors compared with JULIET)
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Company’s OS scenario
Comparator (PIX301)

Company:
• Only median OS and PFS reported for subgroup
• Use pseudo-IPD from overall population KM and
extrapolate (PIX: generalised gamma & investigator
choice: loglogistic).
• Survival curve then adjusted (assuming proportional
hazards) to pass through median value for subgroup.

ERG: PIX301 relevant for SCT ineligible
population, ERG base case use same
approach as company
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ERG’s OS extrapolation
Comparator (CORAL)

ERG scenario: CORAL data varying SCT 0 to 25%

Weighted OS combining SCT and no
SCT from CORAL extension (15%
subsequent SCT)

CORAL subgroup (no SCT)

Source: Figure 25 in ERG report
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Company’s PFS extrapolation

Tisagenlecleucel – parametric and spline models

Source: Figure 25 in company submission
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Company’s PFS extrapolation

Tisagenlecleucel – mixture cure models
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Company’s PFS extrapolation

Comparator (Eyre 2016) – parametric models
Company:
• mixture cure not appropriate as comparator used
for palliative care.
• Loglogistic gave best statistical fit (AIC & BIC)
• Base case: exponential (consistent with OS)
Company scenario: Loglogistic
ERG: main source of uncertainty
is use of Eyre (2016). ERG
consider PIX301 more relevant
for population ineligible for SCT

Company base case: Exponential

Source: Figure 31 in company submission
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Company’s PFS scenario
Comparator (PIX301)

Company:
• Overall population extrapolated (PIX: generalised
gamma, investigator choice: spline with two knots)
• Survival curve adjusted (same as OS)

ERG: PIX301 relevant for SCT ineligible
population, ERG base case use same
approach as company

Questions for committee:
What data should be used for survival extrapolations for the comparator?
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Technical engagement
• 4 questions were asked during technical engagement step:
– What DLBCL population is likely to receive tisagenlecleucel in clinical practice?
– What DLBCL treatments should be included as part of salvage chemotherapy?
– In clinical practice, how do mortality rates for long-term survivors compare with

the general population?
– Other areas of uncertainty (B-cell aplasia )

• Received 3 responses from company, clinical expert and NHS
England (individual responses included as part of committee papers)
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Technical engagement feedback
Question 3

Clinical expert/NHSE

3a) Do long term
• Scant data but patients may
survivors who receive
experience excess mortality
tisagenlecleucel
because they have been intensively
experience excess
treated (chemotherapy +/mortality when compared
autologous stem cell transplant)
to the general
before CAR-T
population?
• Most will have had anthracycline
containing chemotherapy so
3b) What proportion of
cardiomyopathy & renal
the cured patients (the
insufficiency (after salvage
cure fraction) have
chemotherapy) occur at higher
general population
incidence in this treatment group.
mortality?
• There is longer term morbidity of
previous chemotherapy, especially
those treated with SCT. There are
long term risks of 2nd cancers,
infections, cognitive impairment
and both vascular and heart risks
which are likely to last for very
many years, potentially a lifetime.

Company
Available evidence from the
tisagenlecleucel DLBCL trials
suggests long-term survivors
would not experience significant
excess mortality when compared
to the general population.
Mixture cure model assumes that
a proportion of patients are
assumed to be ‘cured’ (the cure
fraction) and exhibit general
population mortality.
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Technical engagement feedback
Question 3

Clinical expert

Company

3c) How long after
treatment would any
excess mortality be
expected to last for long
term survivors?

• Unknown –risk of relapse may be 2
years, with only a very small risk of
later relapses (presumption based
on data from series of patients
undergoing autologous SCT)
• Other side effects related to prior
therapy may be associated with
excess mortality

2 years is in line with US ICER
report. Despite its limitations, the
Howlader 2017 study is further
supportive of assuming general
mortality after 2 years

Questions for committee:
What model should be used to extrapolate survival data for tisagenlecleucel?
• Given the lack of mature data, Is it plausible to assume the survival plateau suggested by
the observed KM data will persist?
• Is mixture cure model or parametric/spline model for a fixed period of time followed by a
SMR adjusted general population mortality rate appropriate?
• For long-term survivors what is a clinically plausible time point to assume excess mortality
(company: 2 years, ERG: 5 years)?
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Company’s cost-effectiveness model

Adverse events & health related quality of life
• Model includes grade 3 or 4 AEs with incidence ≥5% based on:
– JULIET trial for tisagenlecleucel, phase 2 trial (Witzig et al 2008) for treatment with R-DHAP
used for salvage chemotherapy (no AE data for Gem-Ox or GDP), overall population in PIX301
trial for pixantrone

• AE disutility (0.15) applied as one-off decrement at 1st cycle (for all AEs apart from CRS
because this is modelled separately with ICU stay)

• No EQ-5D data collected in JULIET (only FACT-Lym and SF-36) SF-36 mapped to EQ-5D
Health States
Relapsed state before treatment
PFS
Post-PFS

N patients
********
********
********

EQ-5D score
Mean
SD
****
****
****
****
****
****

ERG: mapping of utilities is appropriate but will increase uncertainty around estimates, duration of
AE disutility assumes twice rate of AE for salvage chemo & pixantrone compared with
tisagenlecleucel & does not reflect safety profile of each drug (not model driver).
ERG base case: 5 year time point for utilities to revert to PF for long-term survivors. Includes ageadjusted utility values (company clarification response is optimistic)
20
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Company’s cost-effectiveness model
Resource use and costs
Key resource use

Assumption

Chemo (bridging &
Lymphodepleting)

Bridging: 1 cycle of Gem-Ox or GDP (50% rituximab),
Lymphodepleting: ****% receive in outpatient (JULIET)

Administration

***** in outpatient setting

Hospitalisation

In line with JULIET

SCT (tisagenlecleucel)

Base case: ****% allogeneic & .****% autologous

Long-term survival

Assumed same as PFS cost year 5+

Treating CRS (includes
ICU)

***% (Grade 3-4 CRS) and **** days of hospital stay.
71% receive *** doses of tocilizumab (average dose)

Treating B-cell aplasia

****% (JULIET), treatment duration 11.4 months & drug wastage

ERG preferred costs: ***% admission to ICU, B-cell aplasia persists during 3 years, all patients
receive tisagenlecleucel in inpatient setting, rates of SCT based on efficacy analysis set
population in JULIET, discounted SCT long-term follow-up costs
ERG scenarios: Varying cost assumptions has marginal impact on ICER
Source: Tables 38 to 49 in company submission and table 17 in ERG report
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Technical engagement feedback
Question 4

Clinical expert/NHSE

Company

4a) What proportion of
• Unknown - the data presented at
patients would you
meetings and conferences and
expect to still be affected
posters have described this to be
by B-cell aplasia after 12
approximately 20%
months following
• There is bound to be great and
treatment with
clinically justifiable pressure to use
tisagenlecleucel-T?
prophylactic treatment in this
group of highly immunosuppressed
patients

The available data (JULIET) shows
that only a very small proportion
of patients would be expected to
have B-cell aplasia that persists
beyond 1-year post infusion

4b) Would these patients
require continued IVIG
treatment and for how
long?

Feedback from numerous UK
clinicians has indicated a
consensus that in adult patients,
IVIG replacement would only be
given to a minority of these

Unknown but a proportion of patients
affected by B-cell aplasia may require
continued IVIG treatment (unclear the
duration) – but only those with
recurrent infections
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Summary of cost-effectiveness model
Company base case

ERG base case

Tisagenlecleucel

Comparator*

Tisagenlecleucel vs. GDP

Data source
(survival)

Pooled JULIET & Schuster
(2017)

Eyre (2016)

PIX301 or CORAL extension for
comparator

Extrapolation
(PFS & OS)

Lognormal mixture cure
model

Exponential
model

tisagenlecleucel: 1 knot spline model
(general population mortality after 5 yrs)

Utility values

• Same treatment disutility for all
• Same health state utility for all
• Health state costs & utilities same as
PFS after 2 years

• Age adjusted utility decrement for
patients in PFS and PD
• Health state costs & utilities same as
PFS after 5 years

Costs

• ****% patients ICU admission after
CRS,11.4 month duration of B-cell
aplasia**, ***% Tisa as outpatient, SCT
rates from full analysis set in JULIET,
undiscounted long-term SCT cost
• No SCT in comparator arm

• ↑ ICU stay after CRS, ↑ duration of Bcell aplasia, all have Tisa as inpatient,
discounted long-term costs of SCT,
SCT rates from efficacy analysis set in
JULIET
• SCT 12.5% in comparator arm (midpoint company & ERG)

*pixantrone monotherapy and salvage chemotherapy (Gem-Ox or GDP with or without rituximab).
23

CONFIDENTIAL

Company’s cost-effectiveness results
Includes PAS for tisagenlecleucel
Base case
Total
Incremental
(deterministic)
Intervention
Costs (£)
LYG QALYs
Costs (£)
LYG
QALYs
ICER
********* ****
****
Tisagenlecleucel
********* ****
****
********** ****
****
[R-]Gem-Ox
£47,684
********* ****
****
********** ****
****
[R-]GDP
£47,526
********* ****
****
Pixantrone
********** ****
****
£44,648
monotherapy
Probabilistic sensitivity analysis: GDP £50,793, pixantrone monotherapy £47,861. Probability of
tisagenlecleucel being the most cost-effective treatment option compared to GDP and
pixantrone monotherapy is 50.3% (at £50,000 threshold)

Most of the company scenarios have ICERs <£50,000 per QALY

•

Company scenarios that increase ICER above £50,000 per QALY:

ICER

•

1)
2)
3)
4)

OS for salvage chemotherapy from SCHOLAR-1
Utility values from TA306 revised model
PF costs from TA306
10 or 20 year time horizon
Source: Tables 53, 58 to 60 in company submission
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ERG’s scenario analyses: rate of SCT in comparator arm
Deterministic & PAS for tisagenlecleucel
Note: All ICERs corrected from ERG addendum

CORAL data for comparator & 5% subsequent SCT

ICER tisagenlecleucel vs.
salvage chemo
Company
positioning:
£58,871
not eligible
for SCT
£62,107

CORAL data for comparator & 10% subsequent SCT

£65,811

CORAL data for comparator & 15% subsequent SCT

£70,084

CORAL data for comparator & 20% subsequent SCT

£75,059

CORAL data for comparator & 25% subsequent SCT

£80,916

Company base case
CORAL data for comparator & 0% subsequent SCT

Note: no other ERG assumptions have been included, The ERG assumed the same relative
rates of ASCT and allogeneic SCT for transplanted patients as reported in the CORAL
extension study (87.5% and 12.5%, respectively).

Source: Table 40 in ERG report
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ERG changes (deterministic & includes PAS)
Tisagenlecleucel vs. GDP
Incremental

ICER

Note: All ICERs deterministic & corrected from ERG addendum

Costs

QALY

Company base case

*********

****

£47,526

1. ERG correction: cost & utility long term survivors

*********

****

£46,173

2. ERG correction: non-infused have GDP

*********

****

£46,173

3. Mixture cure model for Tisa, cost and utility same as
progression-free (PF) after 5 years

*********

****

£46,836

4. Alternative one knot spline model for Tisa with population
mortality (SMR=1.09) after 2 years, cost & utility as PF after 2
years

*********

****

£41,786

5. Alternative one knot spline model for Tisa with population
mortality (SMR=1.0) after 5 years, cost & utility as PF after 5
years

*********

****

£57,872

6. Age dependent utility values

*********

****

£47,976

7. Same duration of short term AEs (except CRS)

*********

****

£46,215

8. All ERG preferred cost assumptions (ICU, B-cell aplasia, tisa
as inpatient & discounted SCT follow up)

*********

****

£46,518
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ERG’s alternative base case (deterministic)
Tisagenlecleucel vs. GDP (includes PAS)
Inc costs

Inc QALY

ICER

*********

****

£49,964

*********

****

£67,568

*********

****

£62,345

*********

****

£93,862

All analyses include ERG preferred assumptions* and corrections
Mixture-cure lognormal model for tisagenlecleucel
survival & PIX301 for comparator
• CORAL for comparator
One knot spline model and population mortality
SMR=1.0) after 5 years for tisagenlecleucel survival &
PIX301 for comparator
• CORAL for comparator

*ERG preferred assumptions:
• Age adjusted utility decrement for patients in PFS and PD
• Preferred costs (***% admission to ICU, B-cell aplasia persists during 3 years, all patients
receive tisagenlecleucel in inpatient setting, rates of SCT for tisagenlecleucel based on EAS
population in JULIET, discounted SCT long-term follow-up costs)
• 12.5% subsequent SCT rate (midpoint ERG & company)
• same health state cost and utility as progression-free for all treatments after 5 years
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ERG’s additional analyses (deterministic)
All analyses include ERG assumptions & corrections

Inc costs

Inc QALY

ICER

Company model (mixture-cure lognormal model for tisagenlecleucel) same as PF after 5 years
• CORAL (12.5% SCT)

*********

****

• CORAL (0% SCT)

*********

****

• PIX301

*********

****

• Eyre (2016)

*********

****

£67,568
£59,936
£49,964
£49,025

ERG model (one knot spline model, SMR=1.0 after 5 yrs for tisagenlecleucel) same as PF after 5 yrs
• CORAL (12.5% SCT)

*********

****

• CORAL (0% SCT)

*********

****

£93,862
£78,842

• PIX301

*********

****

£62,345

• Eyre (2016)

*********

****

£60,477

Company scenario model (one knot spline model, SMR=1.09 after 2 years) same as PF after 2 years
£53,890
*********
****
• CORAL (0% SCT)
• PIX301

*********

****

£45,020

• Eyre (2016)

*********

****

£43,734

Questions for committee: What is most plausible ICER or ICER range?
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End of life criteria
Short life
expectancy

Company

ERG

Observed KM data (median OS)
Eyre (2016): 3.4 months (2.7 to 4.5)
PIX301 & SCHOLAR-1 : <7 months
UK clinicians: most in 3rd line setting
not expected to live over 24 months

Observed KM data (median OS)

Modelled data (mean OS)
Mean OS in base case: ***** months
Extension
to life

Observed KM data (median OS)
JULIET: *** months (********
Schuster (2017): 22.2 months
Pooled: **** months (**********)
Modelled data (mean OS)
Mean OS in base case: ******* years

CORAL: 4.4 months (full population), 11.1
months (eventually had SCT) & 3.3 months
without SCT
Modelled data (mean OS) from ERG analyses
comparator arm:
PIX301: ***** months
CORAL*: ****** months
Modelled data (mean OS) from ERG analyses
Mixture cure (PIX301/CORAL*):
*************years
Hybrid model (SMR 1.0) (PIX301/CORAL*):
*************** years

Both company and ERG agree that both criteria for end of life are met.
*12.5% SCT rate

Questions for committee: Is end of life criteria met?
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Innovation and equality
Innovation
• Company: tisagenlecleucel could offer long-term sustained survival for some
patients (potentially curative treatment option in 3rd and later line setting).
– Innovative mechanism of action of CAR-T therapy
– Survival data from JULIET and Schuster 2017 (with a potential plateau in the survival
curve emerging in Schuster 2017; maximum follow-up 37.9 months)

Equality
• NHS England: phased implementation if approved - geographical access at the start
will be worse than current access to chemotherapy / HSCT.
– Expected to be redressed over time as experience and capacity improves and more

accredited providers can be supported to offer the treatment.
– Not anticipated that all allogeneic transplant providers would be commissioned to deliver
this treatment

• Royal college submission: Fitness to tolerate therapy is important, travelling time &
access to treatment may be issue for patients living far from centres.
Source: Pages 75 to 76 in company submission
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Key issues – cost-effectiveness
• What regimens should be modelled for salvage chemotherapy?
– ERG only model GDP (more costly and intensive than Gem-Ox and reflect treatment that
may be used in palliative and non-palliative settings)

• What data should be used for survival extrapolations for the comparator?
– Company prefer Eyre (2016) but ERG prefer CORAL extension studies (OS can be split by
SCT or not) or PIX301 (for those not eligible for SCT)

• What model should be used to extrapolate survival data?
– Given the lack of mature data, Is it plausible to assume the survival plateau suggested by
the observed KM data will persist?

– Is mixture cure model or parametric/spline model for a fixed period of time followed by a
SMR adjusted general population mortality rate appropriate?
– For long-term survivors what is a clinically plausible time point to assume excess mortality
(company: 2 years, ERG: 5 years)?

• Most plausible ICER?
• Is tisagenlecleucel innovative and are there any equality issues?
• Is end of life criteria met? CDF?
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