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The Scottish Medicines Consortium (SMC) has completed its assessment of the above product and
advises NHS Boards and Area Drug and Therapeutic Committees (ADTCs) on its use in
NHSScotland. The advice is summarised as follows:

ADVICE: following a full submission assessed under the orphan equivalent and end of life
process

trifluridine/tipiracil (Lonsurf®) is accepted for restricted use within NHSScotland.

Indication under review: As monotherapy for the treatment of adult patients with
metastatic gastric cancer including adenocarcinoma of the gastroesophageal junction, who
have been previously treated with at least two prior systemic treatment regimens for
advanced disease.

SMC restriction: for use as third line treatment of adult patients with metastatic gastric
cancer including adenocarcinoma of the gastroesophageal junction

In a phase Ill, randomised, double-blind study, trifluridine/tipiracil was associated with an
improvement in overall survival compared with placebo.

This advice applies only in the context of an approved NHSScotland Patient Access Scheme
(PAS) arrangement delivering the cost-effectiveness results upon which the decision was
based, or a PAS/ list price that is equivalent or lower.

This advice takes account of the views from a Patient and Clinician Engagement (PACE)
meeting.

Chairman
Scottish Medicines Consortium
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Indication

As monotherapy for the treatment of adult patients with metastatic gastric cancer including
adenocarcinoma of the gastroesophageal junction, who have been previously treated with at
least two prior systemic treatment regimens for advanced disease.?

Dosing Information

Dosage recommendations are based on the trifluridine content of the film-coated tablets.

The recommended starting dose in adults is 35mg/m?/dose administered orally twice daily on
days 1 to 5 and days 8 to 12 of each 28-day cycle as long as benefit is observed or until
unacceptable toxicity occurs. The dose is calculated according to body surface area and must
not exceed 80mg/dose. For more information, including recommended dosing adjustments,
see Summary of Product Characteristics (SPC).!

Trifluridine/tipiracil should be prescribed by physicians experienced in the administration of
anticancer therapy.!

Product availability date
6 September 2019.
Trifluridine/tipiracil meets SMC orphan equivalent and end of life criteria for this indication.

Summary of evidence on comparative efficacy

Trifluridine is an antineoplastic thymidine-based nucleoside analogue and tipiracil is a thymidine
phosphorylase (TPase) inhibitor. Trifluridine prevents cell proliferation by directly interfering with
DNA function. It is given in conjunction with tipiracil to prevent its degradation by TPase.
Trifluridine/tipiracil is the first medicine to be licensed by the European Medicines Agency (EMA)
for the treatment of patients with metastatic gastric cancer who have been previously treated
with at least two systemic treatments for advanced disease.?

The submitting company has requested that SMC considers trifluridine/tipiracil when positioned
for use as third-line monotherapy for the treatment of adult patients with metastatic gastric
cancer including adenocarcinoma of the gastroeosophageal junction.

The evidence to support the efficacy and safety of trifluridine/tipiracil comes from TAGS, an
international, randomised, double-blind, phase Ill study in patients with heavily pre-treated
advanced gastric cancer. Adult patients with histologically confirmed, non-resectable, metastatic
gastric adenocarcinoma (including adenocarcinoma of the gastroesophageal junction), as defined
by the American Joint Committee on Cancer (AJCC) staging classification (7th ed., 2010), were
required to have received 2 or more prior regimens for advanced disease. Patients had to be



refractory to or unable to tolerate their most recent prior therapy and have an Eastern

Cooperative Oncology Group (ECOG) performance status 0 or 1.2

Patients were randomised 2:1 to receive trifluridine/tipiracil 35mg/m? twice daily (n=337) or
placebo (n=170) on days 1 to 5 and days 8 to 12 of each 28-day treatment cycle. Treatment was to

continue until disease progression, intolerable toxicity, or patient withdrawal. Treatment delays

and dose reductions in the case of adverse events were permitted. Randomisation was stratified

according to region (Japan versus rest of world), ECOG performance status (0 versus 1), and

previous treatment with ramucirumab (yes versus no).>3

The primary outcome was overall survival, which was defined as the time from randomisation until

death. Efficacy analyses were performed in the intention-to-treat (ITT) population, which included

all patients who underwent randomisation.? 3 Outcomes are presented in Tables 1 and 2.

Table 1. Primary and key secondary outcome results of TAGS study (ITT population).?

Trifluridine/tipiracil Placebo
(n=337) (n=170)
Overall survival
Number of events 244 140
Median 5.7 months 3.6 months
Hazard ratio (95% Cl) 0.69 (0.56 t0 0.86)
p<0.001
Overall survival at 3 months 72% 60%
Overall survival at 12 months 21% 13%
Progression-free survival
Number of events 287 156
Median 2.0 months 1.8 months
Hazard ratio (95% Cl) 0.57 (0.47 t0 0.70)
p<0.001
PFS at 2 months 50% 25%
PFS at 6 months 15% 6.4%
Cl = confidence interval; PFS = progression-free survival
Table 2. Tumour response in TAGS (tumour response population).?
Trifluridine/tipiracil Placebo
(n=290) (n=145)

Best overall response
Complete response 0.3% 0
Partial response 4.1% 2.1%
Stable disease 40% 12%
Progressive disease 41% 62%
Not evaluable 14% 23%
Objective response rate 4.5% 2.1%
Disease control rate 44% 14%




The tumour response population included all patients in the ITT population that met both of the two following criteria:
- measurable disease (at least one target lesion) at baseline; and - at least one post-baseline evaluation or early
disease progression/cancer-related death occurred before first evaluation on treatment (post-baseline) took place.
Objective response rate = complete response + partial response; Disease control rate = complete response + partial

response + stable disease

Similar results were observed for the subgroup of patients who had received two prior treatment
lines (3™ line setting) and were representative of the proposed positioning. SMC is unable to
present this information which was used to inform the economic model.

Health Related Quality of Life (HRQoL) was assessed using 2 questionnaires: European
Organization for Research and Treatment of Cancer Quality of Life Questionnaire (EORTC) QLQ-
C30 and QLQ-STO22. HRQoL scores were balanced at baseline between trifluridine/tipiracil and
placebo groups, and there were no mean/median changes 210 points (changes 210 points are
considered clinically relevant) in overall HRQoL from baseline up to cycle 3 in either treatment
group. Time to deterioration of HRQoL was also evaluated as a secondary outcome but no
significant differences between treatment groups were found.?

Other data were also assessed but remain confidential. *

Summary of evidence on comparative safety

In the TAGS study, the median duration of exposure to treatment in the trifluridine/tipiracil group
was 6.7 weeks and in the placebo group was 5.7 weeks. Any treatment-emergent adverse event
(AE) was reported by 97% (326/335) of patients in the trifluridine/tipiracil group and 94%
(157/168) in the placebo group and these were considered treatment-related in 81% and 57%
respectively. In the trifluridine/tipiracil and placebo groups respectively, patients reporting a grade
3 or higher AE were 80% versus 58%, patients with a reported serious AE were 43% versus 42%,
patients with any event leading to dose reduction were 11% versus 1.2%, and patients
discontinuing therapy due to an AE was 13% versus 17%. The most frequently reported treatment-
emergent AEs of any grade with an incidence >20% in the trifluridine/tipiracil group versus the
placebo group were: anaemia (44% versus 19%), neutropenia (38% versus 3.6%), nausea (37%
versus 32%), decreased appetite (34% versus 31%), fatigue (27% versus 21%), vomiting (25%
versus 20%), and diarrhoea (23% versus 14%).?

The EMA concluded that the safety profile of trifluridine/tipiracil in metastatic gastric cancer
appears to be similar to that reported previously in metastatic colorectal cancer. Most frequently
reported treatment-emergent AEs were myelosuppressive (such as neutropenia, anaemia,
leukopenia) or gastrointestinal (such as nausea, decreased appetite, diarrhoea); advice on the
management of these AEs is available from the SPC.%?2


https://www.scottishmedicines.org.uk/media/3572/20180710-release-of-company-data.pdf

Summary of clinical effectiveness issues

Gastric cancer is the 13th most common cancer in Scotland and the incidence is declining; at the
end of 2017 there were 1,606 persons living with gastric cancer in Scotland.* Despite advances in
diagnosis, detection can be challenging as most patients experience vague and non-specific
symptoms in the early stages.” Although in decline, prognosis remains poor, particularly for
patients with metastatic disease (median overall survival approximately one year)® and even more
so for patients with treatment refractory metastatic disease (median overall survival
approximately 4.0 to 5.2 months in patients receiving second-line treatment).”-

Patients with inoperable/metastatic gastric cancer should be considered for systemic
chemotherapy. In fit patients, the European Society for Medical Oncology (ESMO) clinical practice
guidelines recommend doublet or triplet platinum/fluoropyrimidine combinations or trastuzumab
plus cisplatin and 5-fluorouracil/capecitabine for human epidermal growth factor receptor 2
(HER2) positive cancers. In the second-line, chemotherapy with a taxane (docetaxel, paclitaxel),
irinotecan, or ramucirumab (single agent or in combination with paclitaxel) are recommended for
patients with good performance status. Ramucirumab is not recommended by SMC for advanced
gastric cancer or gastro-oesophageal junction adenocarcinoma (SMC 1176/16). Alternatively,
patients with disease progression >3 months following first-line chemotherapy may be
rechallenged with the same regimen. These regimens can be used sequentially however there is
limited evidence of benefit in the third line or later.!? Given that most patients in the third line are
not fit enough for further treatment, and the evidence base to support current third line
treatments is weak, best supportive care (BSC) is the most relevant comparator. BSC includes but
is not limited to antiemetics, blood transfusions, oesophageal stents, palliative radiotherapy and
palliative surgery. Clinical experts consulted by SMC considered that trifluridine/tipiracil fills an
unmet need in this therapeutic area due to the lack of effective treatment options for the third-
line.

The primary finding in TAGS was an improvement in median overall survival of 2.1 months with
treatment with trifluridine/tipiracil over placebo. The data were sufficiently mature; 76% of the
study population had died at the time of final analysis. Subgroup analyses, including the relevant
third line subgroup, and sensitivity analyses provided consistent results but SMC is unable to
present these results. A greater proportion of patients in the trifluridine/tipiracil group also
achieved stable disease (40% versus 12%). Although PFS benefit appeared modest (approximately
6 day improvement in median PFS over placebo), results can also be considered supportive of
treatment with trifluridine/tipiracil. Median PFS results may have been confounded by the
relatively late timing of first radiological assessment of PFS (8 weeks after randomisation).
Together, the findings suggest the overall survival results are robust, and an improvement of 2.1
months in heavily pre-treated advanced gastric cancer (with limited effective treatment options)
can be considered clinically meaningful.?



There were some limitations with the evidence that should be considered. Subgroup analysis was
used to support the positioning (patients with two prior lines of systemic treatment for advanced
gastric cancer), with the results no longer statistically significant due to reduced sample size.
Furthermore, the subgroup analysis relevant to the positioning included non-European patients,
which is a potential issue as Asian patients are recognised as having different tumour biology and
clinical outcomes compared with the European population. Another limitation was the inclusion of
patients with an ECOG performance status of 0 or 1 only. It is not known if the results of TAGS
would apply to patients with poorer performance status, which is particularly relevant in the
heavily pre-treated advanced gastric cancer setting. In TAGS, not all patients with positive HER2
status had received anti-HER2 treatment. Reasons for not receiving anti-HER2 therapy were not
collected. The EMA noted that since patients with positive HER2 status typically have worse
prognosis, and that more HER2 positive patients were in the trifluridine/tipiracil group than the
placebo group, the bias (if any) was unlikely to positively favour trifluridine/tipiracil. There are
difficulties in interpreting the quality of life data from the study. Compliance rates of
guestionnaires varied cycle by cycle , and in addition, there was the potential for patients to have
contact with study personnel before completing the questionnaires which may introduce bias.?

Clinical experts consulted by SMC considered that trifluridine/tipiracil is a therapeutic
advancement due to modest gains in overall survival, however, the number of patients who may
benefit is likely to be small. Clinical experts felt that trifluridine/tipiracil would be the treatment of
choice in the third-line for patients who are fit enough for further treatment. The service
implications are anticipated to be low due to the oral administration of trifluridine/tipiracil.

Other data were also assessed but remain confidential. *

Patient and clinician engagement (PACE)

A patient and clinician engagement (PACE) meeting with patient group representatives and clinical
specialists was held to consider the added value of trifluridine/tipiracil, as an orphan-equivalent and
end of life medicine, in the context of treatments currently available in NHSScotland.

The key points expressed by the group were:

° Metastatic gastric cancer that has progressed following 2 previous systemic treatment
regimens has a very poor prognosis and debilitating symptoms which have a profound
impact on patients and their families.

° There are currently no standard systemic anti-cancer treatment options for advanced
gastric/ gastroeosophageal junction cancer in the third line setting, and there is a high
unmet need for new treatments.

° Triflurdine-tipiracil would provide a valuable third line treatment option in suitable
patients. The potential for modest survival benefit and oral administration which can take
place at home next to family, are of great value to patients near end of life.



https://www.scottishmedicines.org.uk/media/3572/20180710-release-of-company-data.pdf

° The burden of advanced gastric cancer on the carers/family of patients is heavy and
treatment with trifluridine/tipiracil is anticipated to help alleviate this through
prolongation of independence for patients and a possible reduction in time spent in
hospital.

We received a patient group submission from Guts UK Charity, which is a registered charity. Guts
UK Charity has received 1.8% pharmaceutical company funding in the past two years, with none
from the submitting company. A representative from Guts UK Charity participated in the PACE
meeting. The key points of their submission have been included in the full PACE statement
considered by SMC.

Summary of comparative health economic evidence

The company submitted a cost-utility analysis for the evaluation of trifluridine/tipiracil versus BSC
when positioned for use as third-line monotherapy for the treatment of adult patients with
metastatic gastric cancer including adenocarcinoma of the gastroeosophageal junction. The time
horizon for the analysis was 10 years.

The analysis incorporated a partitioned survival model with weekly cycles and three health states:
progression-free, progressed and dead. In the analysis, patients received trifluridine/tipiracil at the
licensed dose for this indication until discontinuation due to progression or toxicity as observed for
the relevant sub-group of patients in the TAGS study.? Dose adjustments and delays from TAGS
were also incorporated in the model. Medicine costs were not assigned to patients receiving BSC.

Comparative efficacy data used in the economic model came from the relevant sub-group of the
TAGS study. Data on overall survival (OS), PFS and time to treatment discontinuation (TTD) were
modelled beyond the median study follow-up period in each case informed by diagnostic plots,
statistical goodness of fit, visual inspection and clinical expert opinion. In both arms, the
dependent log-normal model and the independent generalized gamma were selected for the
extrapolation of OS and PFS respectively. The generalized gamma was also selected for the
extrapolation of TTD for trifluridine/tipiracil.

Utility weights in the model came from the health-related quality of life data for the ITT population
in TAGS. EORTC QLQ-C30 scores were mapped to EQ-5D using a published mapping algorithm.*?
Regression methods were then used to estimate utility values associated with PFS (0.764) and
progression (0.652) to inform the cost-effectiveness analysis. One-off treatment-specific utility
decrements associated with grade 3 and 4 adverse events were also included in the model.

Aside from medicine acquisition and administration costs, other costs included in the
trifluridine/tipiracil arm were those associated with the treatment of adverse events, medical
resource use while on treatment such as consultant appointments, CT scan and blood tests (full
blood count, liver function test, renal function test) and consultant appointments only for patients
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off treatment pre-progression. Resource use costs associated with the BSC arm included
consultant appointments and one-off adverse events treatment cost. Costs associated with
progression in both arms were based on a distribution of subsequent treatments including
surgery, radiotherapy and systemic anticancer treatments. End of life costs were also included.
Medical resource use estimates were partly based on NICE TA378 but also on clinical expert
opinion.t3

A Patient Access Scheme (PAS) was submitted by the company and assessed by the Patient Access

Scheme Assessment Group (PASAG) as acceptable for implementation in NHSScotland. Under the
PAS, a simple discount was offered on the list price for trifluridine/tipiracil.

Table 3: Base case results (with PAS)

ICER (Acost/AQALYs)
Trifluridine/tipiracil vs best supportive care £37,907

Abbreviations: QALYs quality-adjusted life years; ICER, incremental cost-effectiveness
ratio

The most substantial ICER increases from the presented scenario analyses were associated with
the type of population used in the analysis as well as assumptions about the long term survival
benefit as shown in table 5 below.

Table 4: Selected scenario analyses (with PAS)

Scenario Base case ICER
(A cost/A QALYs)
0 Base case - £37,907
1 | Time horizon: 2 years Time horizon: 10 years £45,856
2 | Time horizon: 5 years Time horizon: 10 years £39,034
3 | Population: ITT Third-line only (Unadjusted) £50,191
4 | Population: Third-line only Third-line only (Unadjusted) £40,841

(matched on 4 prognostic
characteristics* and region)

5 | Population: Third-line only Third-line only (Unadjusted) £41,659
(matched on 4 prognostic
characteristics* and ethnicity)

6 | Population: European third-line Third-line only (Unadjusted) £42,819
only patients from TAGS (adjusted)
7 | OS: HR =1 from year 1 onwards OS: Dependent lognormal £45,665

model (treatment as covariate)

8 | OS: Independent lognormal models | OS: Dependent lognormal £43,052

model (treatment as covariate)




9 | TTD: Use PFS curve for proportion TTD: Use TTD curve from TAGS £44,835
of patients on treatment for curve for proportion of
trifluridine/tipiracil patients on treatment for
trifluridine/tipiracil
10 | Use mean BSA from TAGS Use a distribution of BSA from £40,139
TAGS
11 | No dose delays Dose delays as in TAGS £38,142
12 | MRU from NICE TA378 only!3 MRU from NICE TA378 and £41,286
expert opinion3

* peritoneal metastasis, Eastern Cooperative Oncology Group Performance Status (ECOG PS), histology, and prior

irinotecan

Abbreviations: ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life year; ITT, intention to treat;
0S, overall survival; HR, hazard ratio; AFT, accelerated failure time; TTD, time to treatment discontinuation; PFS,

progression-free survival; BSA, body surface area; MRU, medical resource use; NICE, National Institute for Health
and Care Excellence; TA, technology appraisal;

Key limitations with the analysis were:

There are uncertainties around the efficacy of trifluridine/tipiracil in the third-line only
setting due to a substantial reduction in the sample size of the TAGS study (approximately
38% of the ITT population). This was not a pre-specified subgroup in the study design and
as a result, the suggested better efficacy of trifluridine/tipiracil in that subgroup
compared with the full population in this indication is uncertain. The ICER increased to
just over £50k when the efficacy of the ITT population in TAGS was used (scenario 3).

The analysis using the subgroup of third-line only patients was unadjusted. The results
were sensitive to the attempted covariate adjustment and the exclusion of non-European
patients resulting in an increase in the ICER (>£40k) as shown in scenarios 4-6.

There are uncertainties around the extent of long-term survival benefit associated with
trifluridine/tipiracil. The OS Kaplan-Meier curves in the relevant subgroup cross after
approximately 12 months. When no difference in survival benefit after 1 year is implied,
the ICER increases to just over £45k (scenario 7). Additionally, there are uncertainties
around the assumption of constant treatment effect and the use of dependent models for
long term survival extrapolation (scenario 8).

The Committee also considered the benefits of trifluridine/tipiracil in the context of the SMC
decision modifiers that can be applied when encountering high cost-effectiveness ratios and

agreed that the criterion for the absence of other treatments of proven benefit. In addition, as

trifluridine/tirpiracil is an orphan equivalent medicine, SMC can accept greater uncertainty in the

economic case.

After considering all the available evidence and the output from the PACE process, and after
application of the appropriate SMC modifiers, the Committee accepted trifluridine/tipiracil for
restricted use in NHSScotland.



Additional information: guidelines and protocols

The National Institute for Health and Care Excellence (NICE) published guidelines in January 2018
titled “Oesophago-gastric cancer: assessment and management in adults” [NG83]. The guideline
does not have recommendations for patients with third line locally advanced or metastatic
oesophago-gastric cancer.!!

In September 2016, the European Society for Medical Oncology (ESMO) published clinical
guidelines for diagnosis, treatment and follow-up of gastric cancer. For second-line treatment of
advanced gastric cancer, the guideline suggests the following treatments as options for patients
with a performance status of 0 or 1: taxane (docetaxel, paclitaxel), irinotecan, or ramucirumab
(with or without paclitaxel). Trastuzumab is recommended in conjunction with platinum and
fluoropyrimidine-based chemotherapy for patients with HER2-positive disease. Following an
update to the guidelines on 4 November 2019, EMSO recommend third-line chemotherapy with
trifluridine/tipiracil for patients who are of performance status 0 to 1. 1°

Additional information: comparators

Best supportive care.

Additional information: list price of medicine under review

‘ Medicine ‘ Dose Regimen Cost per 28-day cycle (£)

trifluridine/tipiracil 35mg/m?/dose £2,000
administered orally twice
daily on Days 1to 5 and
Days 8 to 12 of each 28-day
cycle

Costs from BNF online on 21 January 2021. Costs are based on body surface area (BSA) of 1.8m?.
Costs do not take patient access schemes into consideration.
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Additional information: budget impact

The submitting company estimated there would be 27 patients eligible for treatment with
trifluridine/tipiracil in year 1 and 21 patients in year 5. The estimated uptake rate was 100% in
year 1 (27 patients) and 100% in year 5 (21 patients) with a discontinuation rate of 68.5% applied
each year. This resulted in 9 patients treated in year 1 and 7 patients in year 5.

SMC is unable to publish the with PAS budget impact due to commercial in confidence issues. A
budget impact template is provided in confidence to NHS health boards to enable them to
estimate the predicted budget with the PAS.

Other data were also assessed but remain confidential. *
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This assessment is based on data submitted by the applicant company up to and including
8 March 2021.

*Agreement between the Association of the British Pharmaceutical Industry (ABPI) and the SMC on
quidelines for the release of company data into the public domain during a health technology
appraisal: http://www.scottishmedicines.org.uk/About SMC/Policy

Medicine prices are those available at the time the papers were issued to SMC for consideration.
SMC is aware that for some hospital-only products national or local contracts may be in place for
comparator products that can significantly reduce the acquisition cost to Health Boards. These
contract prices are commercial in confidence and cannot be put in the public domain, including via
the SMC Detailed Advice Document. Area Drug and Therapeutics Committees and NHS Boards are
therefore asked to consider contract pricing when reviewing advice on medicines accepted by
SMC.

Patient access schemes: A patient access scheme is a scheme proposed by a pharmaceutical
company in order to improve the cost-effectiveness of a medicine and enable patients to receive
access to cost-effective innovative medicines. A Patient Access Scheme Assessment Group
(PASAG), established under the auspices of NHS National Services Scotland reviews and advises
NHSScotland on the feasibility of proposed schemes for implementation. The PASAG operates
separately from SMC in order to maintain the integrity and independence of the assessment
process of the SMC. When SMC accepts a medicine for use in NHSScotland on the basis of a
patient access scheme that has been considered feasible by PASAG, a set of guidance notes on the
operation of the scheme will be circulated to Area Drug and Therapeutics Committees and NHS
Boards prior to publication of SMC advice.

Advice context:

No part of this advice may be used without the whole of the advice being quoted in full.

This advice represents the view of the Scottish Medicines Consortium and was arrived at after
careful consideration and evaluation of the available evidence. It is provided to inform the
considerations of Area Drug & Therapeutics Committees and NHS Boards in Scotland in
determining medicines for local use or local formulary inclusion. This advice does not override the
individual responsibility of health professionals to make decisions in the exercise of their clinical
judgement in the circumstances of the individual patient, in consultation with the patient and/or
guardian or carer.
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