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Abstract

This paper presents a summary of the evidence
review group (ERG) report into the clinical
effectiveness and cost-effectiveness of topotecan
in combination with cisplatin for the treatment
of recurrent and stage IVB carcinoma of the
cervix, in accordance with the licensed indication,
based upon the evidence submission from the
manufacturer to the National Institute for
Health and Clinical Excellence (NICE) as part

of the single technology appraisal (STA) process.
The outcomes measured were overall survival,
progression-free survival, response rates, adverse
effects of treatment, health-related quality of life
(HRQoL) and quality-adjusted life-years (QALY's)
gained. The manufacturer stated that topotecan
plus cisplatin is the only combination regimen

to date to have demonstrated a statistically

significant survival advantage compared to cisplatin

monotherapy in the licensed population. The
clinical evidence came from three clinical trials
comparing topotecan plus cisplatin with cisplatin

monotherapy (GOG-0179), topotecan plus cisplatin
with paclitaxel plus cisplatin (GOG-0169), and four

cisplatin-based combination therapies: topotecan

plus cisplatin, paclitaxel plus cisplatin, gemcitabine

plus cisplatin, and vinorelbine plus cisplatin
(GOG-0204). Results from GOG-0179 showed
greater median overall survival with topotecan
plus cisplatin than with cisplatin monotherapy:

9.4 months versus 6.5 months. Similar results were
also reported for median progression-free survival.
Response rates also showed an advantage with
topotecan plus cisplatin compared with cisplatin
monotherapy. The response rates in patients
receiving cisplatin monotherapy were very low, but
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the potential reasons for this were not discussed
in the manufacturer’s submission. Patients
receiving topotecan plus cisplatin experienced a
greater number of adverse events and the ERG
was concerned with some of the assumptions
related to HRQoL. In the base-case direct
comparison, the incremental cost-effectiveness
ratio (ICER) of topotecan plus cisplatin versus
cisplatin monotherapy was £17,974 per QALY

in the main licensed population, £10,928 per
QALY in the cisplatin-naive population (including
stage IVB patients) and £32,463 per QALY in
sustained cisplatin-free interval patients. In
response to the point for clarification raised by
the ERG, the manufacturer submitted a revised
indirect comparison incorporating HRQoL and

a longer time horizon. Where the hazard ratio
derived from GOG-0169 was employed, paclitaxel
plus cisplatin was dominated by topotecan plus
cisplatin, but, where the hazard ratio from GOG-
0204 was adopted, paclitaxel plus cisplatin was
found to have an ICER of £13,260 per QALY
versus topotecan plus cisplatin. At present there
is a paucity of evidence available on the clinical
effects of topotecan plus cisplatin and the effects
of palliative treatment in general for women with
advanced and recurrent carcinoma of the cervix.
Further trials, or the implementation of registries,
are required to establish the efficacy and safety of
topotecan plus cisplatin. The guidance issued by
NICE on 28 October 2009 as a result of the STA
states that topotecan in combination with cisplatin
is recommended as a treatment option for women
with recurrent or stage IVB cervical cancer, only
if they have not previously received cisplatin.
Women who have previously received cisplatin
and are currently being treated with topotecan in
combination with cisplatin for the treatment of
cervical cancer should have the option to continue
therapy until they and their clinicians consider it
appropriate to stop.

Introduction

The National Institute for Health and Clinical
Excellence (NICE) is an independent organisation
within the NHS that is responsible for providing
national guidance on the treatment and care of
people using the NHS in England and Wales.

One of the responsibilities of NICE is to provide
guidance to the NHS on the use of selected new
and established health technologies, based on an
appraisal of those technologies.

NICE’s single technology appraisal (STA) process
is specifically designed for the appraisal of a single

product, device or other technology, with a single
indication, where most of the relevant evidence
lies with one manufacturer or sponsor.' Typically,
it is used for new pharmaceutical products close
to launch. The principal evidence for an STA is
derived from a submission by the manufacturer/
sponsor of the technology. In addition, a report
reviewing the evidence submission is submitted
by the evidence review group (ERG); an external
organisation independent of NICE. This paper
presents a summary of the ERG report for the STA
entitled “Topotecan for the treatment of recurrent
and stage IVB carcinoma of the cervix’.?

Description of the underlying
health problem

Cervical cancer is the second most common
malignant neoplastic disease among women
worldwide, with a standardised incidence rate of
8.4 per 100,000 females in the UK.

Most patients in the UK are diagnosed with early
disease and surgery may be curative. In more
advanced non-metastatic disease, radiotherapy may
be administered as a potentially curative treatment.
For recurrent or metastatic disease, treatment

is, in most cases, palliative. Stage IVB cervical
cancer is the most advanced form of the disease,

in which the cancer has spread to more distant
organs.’ The median survival for stage IVB cervical
cancer is very low, at approximately 9-10 months,
with 30% survival at 1 year and 2-5% survival at

2 years (Paul Symonds, personal communication to
GlaxoSmithKline UK, 2009).

Cisplatin has long been considered the most
effective platinum-based chemotherapy for the
treatment of recurrent or advanced cervical
cancer,*® either alone or in combination with other
chemotherapies. Although the use of combination
therapies, particularly paclitaxel in combination
with either cisplatin or carboplatin or topotecan
in combination with cisplatin, has increased,

only topotecan in combination with cisplatin

has been explicitly licensed for this indication;
recommended for restricted use within NHS
Scotland and NHS Wales for the treatment of
cisplatin-naive patients only.

Scope of the evidence
review group report

The ERG report appraised the clinical effectiveness
and cost-effectiveness of topotecan in combination
with cisplatin (within its licensed indications —

see Figure 1) for the treatment of recurrent and
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FIGURE | Schematic of study population and subgroups analysed in the manufacturer’s submission |. Licensed population, consisting of:

| a. licensed population excluding IVB patients; | b. stage IVB patients (by definition cisplatin-naive, as they are newly presenting). 2. Cisplatin-
naive population, consisting of: 2a. cisplatin-naive recurrent population excluding stage IVB patients; b. stage IVB patients. 3. Patients with a
sustained cisplatin-free interval (SCFI; prior cisplatin > 180 days). 4.A further subgroup was analysed specifically for an indirect comparison
of topotecan plus cisplatin versus paclitaxel plus cisplatin. The cisplatin-naive (for indirect analysis) population contains all cisplatin-naive
patients in GOG-0179 for comparison with patients in a second study (GOG-0169).

stage IVB carcinoma of the cervix. The outcomes
measured were overall survival, progression-

free survival, response rates, adverse effects of
treatment, health-related quality of life (HRQoL)
and quality-adjusted life-years (QALYs). The
manufacturer stated that topotecan plus cisplatin
is the only combination regimen to date to have
demonstrated a statistically significant survival
advantage compared to cisplatin monotherapy in
the licensed population.

The manufacturer recommended that topotecan
is administered in combination with cisplatin;
0.75mg/m? per day of topotecan, administered as
30-minute intravenous infusion on days 1, 2 and
3, with one dose of 50 mg/m?* per day of cisplatin
administered on day 1 following topotecan.
Treatment is repeated every 21 days for six cycles
or until disease progression.

© 2010 Queen’s Printer and Controller of HMSO. All rights reserved.

The manufacturer’s submission focused on direct
evidence from a phase III randomised controlled
clinical trial (GOG-0179) comparing topotecan
plus cisplatin with cisplatin monotherapy, and
indirect clinical evidence from a phase III trial
(GOG-0169) comparing topotecan plus cisplatin
with paclitaxel plus cisplatin. A second direct
comparison trial (GOG-0204) was mentioned,
which compared four cisplatin-based combination
therapies: topotecan plus cisplatin, paclitaxel
plus cisplatin, gemcitabine plus cisplatin, and
vinorelbine plus cisplatin. GOG-0179 included
patients outside the licensed population, and the
manufacturer undertook subgroup analyses to
reflect the different subgroups within the licensed
population, namely: licensed population including
or excluding stage IVB patients, cisplatin-naive
patients, and patients with sustained cisplatin-free
interval (SCFI) longer than 180 days.
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The manufacturer submitted two separate cost-
effectiveness comparisons: a trial-based direct
comparison between topotecan plus cisplatin and
cisplatin monotherapy based on patient-level data
from GOG-0179 and evaluated using the statistical
package sas®, considered by the manufacturer to be
the primary analysis within their submission; and a
Microsoft ExcEL model-based indirect comparison
between topotecan plus cisplatin and paclitaxel
plus cisplatin, considered to be a secondary
analysis.

Methods

The ERG report comprised a critical review of the
evidence for the clinical effectiveness and cost-
effectiveness of the technology based upon the
manufacturer’s submission to NICE as part of the
STA process.

The ERG replicated the manufacturer’s amended
search strategy, and attempted to reproduce its
patient-level analysis. The ERG was unable to
comprehensively validate the patient-level analysis
because of the manufacturer’s failure to provide

a fully executable sas®-based model, and instead
focused on the excrr-based analysis. The ERG
made a number of revisions to the manufacturer’s
model, including altering the assumptions
related to utility values, the costs of administering
treatment, and the number of vials of topotecan
utilised.

Results

Summary of submitted
clinical evidence

The GOG-0179 trial reported greater median
overall survival with topotecan plus cisplatin than
with cisplatin monotherapy: 9.4 months versus

6.5 months. The unadjusted hazard ratio (HR) of
0.76 [95% confidence interval (CI) 0.59 to 0.98,

p =0.033] translates into a 24% reduction in
mortality with combination therapy. Similar results
were also reported for median progression-free
survival in GOG-0179: 4.6 months (topotecan plus
cisplatin) versus 2.9 months (cisplatin), HR 0.76
(95% CI 0.60 to 0.97, p =0.027).

Response rates also showed an advantage with
topotecan plus cisplatin (24%) compared with
cisplatin monotherapy (12%) (p = 0.0073). The
response rates in patients receiving cisplatin
monotherapy were very low, but the potential

reasons for this were not discussed in the
manufacturer’s submission.

The safety profile of topotecan plus cisplatin was
reported to be predictable and manageable, and
there was reportedly no evidence to suggest that
HRQoL was significantly reduced in patients
receiving combination therapy. However, patients
receiving topotecan plus cisplatin experienced a
greater number of adverse events and the ERG is

concerned with some of the assumptions related to
HRQoL.

Subgroup analyses were undertaken and showed
favourable results towards topotecan plus cisplatin
(Table 1), but the results should be interpreted with
caution as the number of patients in quite a few of
the subgroups was small and some of the analyses
were performed post hoc.

For overall survival, the indirect comparison
between GOG-0179 and GOG-0169 showed non-
significant results in favour of topotecan plus
cisplatin compared with paclitaxel plus cisplatin:
HR 0.72 (95% CI 0.46 to 1.15).

The GOG-0204 trial was closed early as all
experimental arms were unlikely to demonstrate a
significant advantage compared with paclitaxel plus
cisplatin. In response to a point for clarification
raised by the ERG, the manufacturer conducted
direct and indirect comparisons including data
from GOG-0204. The direct comparison favoured
paclitaxel plus cisplatin (HR 1.27, 95% CI 0.96

to 1.69), while the pooled data using direct and
indirect evidence from GOG-0169, GOG-0179 and
GOG-0204 favoured topotecan plus cisplatin (HR
0.98, 95% CI 0.73 to 1.23), but neither result was
statistically significant.

Summary of submitted cost-
effectiveness evidence

In the base-case direct comparison, the incremental
cost-effectiveness ratio (ICER) of topotecan plus
cisplatin versus cisplatin monotherapy was £17,974
per QALY in the main licensed population,
£10,928 per QALY in the cisplatin-naive
population (including stage IVB patients) and
£32,463 per QALY in SCFI patients.

Results for the indirect comparison were presented
only for a cisplatin-naive population, and outcomes
were expressed in terms of life-years gained only.
In the base-case indirect comparison, paclitaxel
plus cisplatin was dominated by topotecan plus
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cisplatin, which in turn had a cost per life-year
gained of £19,964 versus cisplatin monotherapy;
where the HR used to calculate overall survival
with paclitaxel plus cisplatin was taken from GOG-
0204 (rather than derived from GOG-0169, as in
the base case), paclitaxel plus cisplatin was found
to have a cost per life-year gained of £982 versus
topotecan plus cisplatin.

In response to the point for clarification raised by
the ERG, the manufacturer submitted a revised
indirect comparison incorporating HRQoL and

a longer time horizon. Similar to the previous
analysis, where the HR derived from GOG-

0169 was employed, paclitaxel plus cisplatin was
dominated by topotecan plus cisplatin, but, where
the HR from GOG-0204 was adopted, paclitaxel
plus cisplatin was found to have an ICER of
£13,260 per QALY versus topotecan plus cisplatin.

The ERG made a number of revisions to this
model to explore alternative assumptions to those
employed by the manufacturer. Where the number
of vials used was assumed to be minimised (or
maximised) because of alternative assumptions
about possible wastage, the ERG found topotecan
plus cisplatin to have an ICER versus cisplatin
monotherapy of £26,778 (£34,327) per QALY in
the cisplatin-naive patient population and £58,872
(£73,833) per QALY in the full licensed population
from GOG-0179. These ICERs were considered to
be potentially conservative as no account was taken
of the potential impact of dose reductions because
of adverse events on the acquisition costs of the
interventions. In order to consider the potential
impact of dose reduction, the ERG employed

a ‘hybrid’ approach combining estimates from

the manufacturer’s patient level and the ERG’s
revised model analyses. Where wastage of vials was
assumed to be minimised, the ICER of topotecan
plus cisplatin versus cisplatin monotherapy fell

to £19,815 in the cisplatin-naive population

and £53,868 in the licensed population. While
assuming maximum wastage of topotecan, the
ICER of topotecan plus cisplatin versus cisplatin
monotherapy rose to £27,362 in the cisplatin-naive

population and £68,826 in the licensed population.

Topotecan plus cisplatin, paclitaxel plus cisplatin,
and cisplatin monotherapy were compared in a
fully incremental analysis; topotecan plus cisplatin
was found to extendedly dominate paclitaxel plus
cisplatin in most scenarios where the GOG-0169
HR was adopted, but was dominated by paclitaxel
plus cisplatin in all scenarios where the GOG-0204
HR was adopted.

Commentary on the robustness
of submitted evidence

The main strength of the direct comparison was the
potential for the results to have a very high internal
validity due to the use of patient-level data from

a recent, relevant and seemingly well-conducted
trial (GOG-0179). This was considered to be a
potential strength only because the manufacturer
did not provide in a timely manner the necessary
code and data sets for the ERG to validate fully the
programming of this comparison.

A further strength of the direct comparison was

the presentation of results for the main licensed
population and a series of subgroups within that,
highlighting the population gaining most benefit
from treatment, and allowing variability in the cost-
effectiveness estimates to be considered. However,
the limitations of subgroup analyses should be
borne in mind.

The main strengths of the indirect comparison
were the relatively high degree of transparency
within the submitted ExceL model and the high
degree of consistency between the electronic model
and the submitted report.

The lack of transparency regarding the literature
search and rationale for exclusion of potentially
relevant trials was a limitation, and this was not
satisfactorily addressed in the manufacturer’s
response document.

For the direct comparison, the results from GOG-
0204 were not formally included in the submission.
For the indirect comparison, it was not clear

that a comprehensive network of evidence was
investigated. Potentially relevant studies were
excluded by the manufacturer on the basis that
the comparators were not licensed for use in this
population; however, the comparator selected

for the indirect comparison (i.e. paclitaxel plus
cisplatin) was not licensed — this contradiction was
not satisfactorily explained.

The analyses submitted for the cost-effectiveness
evidence were incomplete and required
considerable clarification. The lack of transparency
regarding the programming of the direct
comparison was a significant weakness; the coding
was incompletely submitted in a non-executable
form and with evidence of errors. There were also
concerns surrounding the methods used, which
may potentially overestimate the incremental
QALY gains associated with topotecan plus
cisplatin. The primary analysis based on GOG-
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0179 suffers from a lack of external validity as it
makes no comparison between topotecan plus
cisplatin and other relevant treatment comparators
other than cisplatin monotherapy.

The indirect comparison initially submitted
neglected to consider HRQoL, reporting life-

years gained instead of QALYs, although this was
rectified following a request from the ERG. The
results were only presented for a single population
(cisplatin-naive patients, including patients

with persistent disease) and the model was not
probabilistic, so that uncertainty surrounding the
cost-effectiveness results could not be appropriately
quantified.

Both comparisons also failed to properly justify a
number of assumptions over costs, including the
cost of administering treatments, the number of
vials of topotecan needed per cycle and the costs
of adverse events, all of these were considered for
revision by the ERG.

Conclusions

At present there is a paucity of evidence available
on the clinical effects of topotecan plus cisplatin
and the effects of palliative treatment in general
(including various off-license drugs regularly used
in UK clinical practice) for women with advanced
and recurrent carcinoma of the cervix.

Further trials, or the implementation of registries,
are required to establish the efficacy and safety

of topotecan plus cisplatin. Such research should
assess all aspects of quality of life, including the
impact of treatment toxicities, scheduling and
convenience to the patient. It is also important

to untangle further which patients will benefit

the most from treatments and the factors that
potentially moderate these benefits. Further
research to provide appropriate utility values for
patients with cervical cancer, reflecting both the
stage and course of disease (e.g. impact of disease
progression) as well as the specific impact of
individual therapies, would be beneficial.

Key issues

For the direct comparison submitted by the
manufacturer, there was a paucity of clinical
effectiveness evidence available, and the
manufacturer made limited use of the results from
GOG-0204. The ERG questioned the handling

© 2010 Queen’s Printer and Controller of HMSO. All rights reserved.

and reporting of quality of life data and whether
the results were representative of the whole patient
experience. For the economic evaluation, key issues
relate to the appropriateness of the mapped utility
values adopted, the reasonableness of the costing
assumptions, the external validity of an analysis
with only a single comparator, and (perhaps most
importantly) the validity and transparency of the
sas analysis.

In terms of the indirect comparison, a potentially
relevant network of indirect evidence has not been
fully explored, although the ERG acknowledges
that the quality of such evidence would be limited.
The inclusion of direct evidence from GOG-0204
(further results will shortly be available) and
evidence from a forthcoming Cochrane Review
would increase the network of evidence and enable
further assessment of the clinical effectiveness and
cost-effectiveness of treatments used in current UK
practice.

Key issues in relation to the indirect comparison
were the appropriateness of the utility values, the
reasonableness of the costing assumptions, and
the appropriate source of the HR used to estimate
survival for paclitaxel plus cisplatin — deriving

this HR from GOG-0169 favours topotecan plus
cisplatin, while deriving it from GOG-0204 favours
paclitaxel plus cisplatin.

Areas of uncertainty

There is uncertainty surrounding the population(s)
that will benefit most from treatment with
topotecan plus cisplatin. The number of patients
who have received chemoradiation is likely

to increase in the future, thus the number of
cisplatin-naive patients will diminish. This raises
the question of the applicability of the results to
current and future clinical practice.

The economic submissions are subject to significant
uncertainty over the utility values and cost
assumptions adopted by the manufacturer, and this
uncertainty feeds into the results of the subsequent
analyses.

Summary of NICE guidance
issued as a result of the STA

At the time of writing, the final appraisal
consultation document issued by NICE on 28

October 2009 states that:
61
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Topotecan in combination with cisplatin, is
recommended as a treatment option for women
with recurrent or stage IVB cervical cancer only if
they have not previously received cisplatin.

Women who have previously received cisplatin
and are currently being treated with topotecan in
combination with cisplatin for the treatment of
cervical cancer should have the option to continue
therapy until they and their clinicians consider it
appropriate to stop.
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