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Abstract

Background: Trials have demonstrated improvements in survival with adding paclitaxel (P) or
topotecan (T) to cisplatin (C) for the treatment of advanced cervical cancer. We sought to
evaluate the cost effectiveness of these regimens.

Methods: A decision model was developed based on Gynecologic Oncology Group (GOG)

protocols 169 and 179. Arm | is 6 cycles of cisplatin. Arm 2 is 6 cycles of CP while arm 3 is 6
cycles of CT. Parameters include overall survival (OS), cost and complications. Sensitivity

analyses were performed.

Results: The incremental

cost-effectiveness

ratio (ICER) for C versus CP s

$13,654/quality-adjusted life-year (QALY) gained. For CT compared to C, the ICER is
$152,327/QALY. When compared simultaneously, CT is dominated. At a willingness to pay
(WTP) threshold of $50,000/QALY, C is the preferred option but CP is acceptable. Sensitivity
analyses suggest that CT would become the preferred option if it was to improve OS to 24

months (compared to 9.4 months).

Conclusions: In this model, CP is an acceptable alternative to cisplatin for the treatment of
these patients with an increase in cost of only $13,654/QALY. The addition of topotecan did
not increase survival enough to justify the increased cost.
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Introduction

Fortunately in the United States, cervical cancer
has become dramatically less common over the last
five to seven decades!. Currently, 12,710 cases are
discovered annually in the United States2. While the
annual rate has dropped in the United States, in less
developed countries more than 17 cases are found per
100,000 women'. Cervical cancer has been closely re-
lated to low socio-economic status in developed
countries®. The economic burden to a country is sig-
nificant and appears to be greater than
$13,000/ patient diagnosed with a new case*. This
number shifts significantly if patients are found with

more advanced disease rather than early curable dis-
ease.

The Gynecologic Oncology Group (GOG) has
published multiple papers examining the best chem-
otherapy regimen for treatment of women with ad-
vanced or recurrent cervical cancer. In 2004, Moore
and colleagues published GOG 169 examining the
survival differences in women with advanced, recur-
rent or persistent squamous cell carcinoma treated
with cisplatin and those treated with cispla-
tin/ paclitaxel (CP)>. Although a two month increase
in progression free survival was found, the overall
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survival was not different (8.8 months vs. 9.7 months)
and there were increased complications in the CP
arm. A year later, Long published GOG 179 examin-
ing a similar population treated with cisplatin versus
cisplatin/topotecan (CT)°. In Long’s study, CT had a
2.9 month overall increase in survival over cisplatin
(9.4 months vs. 6.5 months). This study was hailed as
the first study to show an increased survival for com-
bination therapy over cisplatin alone making CT the
standard of care. No analysis of the cost such a small
increase in survival would cause was performed. US
healthcare related costs are expected to account for
25% of the gross domestic product by 20147. With
current governmental budgetary demands, this level
of healthcare expenditure is not sustainable. Chemo-
therapeutic agents represent the most expensive
drugs used by practitioners today, therefore it is
prudent to examine its cost effectiveness.

Although there was a significant increase in
survival, the addition of topotecan increases the cost
of therapy and management of side effects. The ob-
jective of this study is to perform a cost effectiveness
analysis of these two studies to determine which
regimen is most cost effective. This analysis would
hopefully allow a rational use of chemotherapy.

Materials and Methods

A decision analytic model was created to esti-
mate the costs and outcomes of treating women with
advanced, recurrent or persistent squamous cell car-
cinoma treated with cisplatin (arm 1) versus cisplatin
with paclitaxel (CP) (arm 2) versus cisplatin with
topotecan (CT) (arm 3) using a health system per-
spective (Figure 1) >¢. None of the authors had access
to results from GOG 169 or 179 beyond what was
published in the referenced articles. In the model

Neutropenia

Cisplatin alone

CDDP vs CPvs CT

Pacliaxel regmen

analysis, all patients were treated with 6 cycles of
chemotherapy. An average patient was assumed to be
a 65 year old with a body surface area of 2 m2with a
height of 165 cm, weight of 100 kg and an ideal body
weight of ideal body weight 57 kg and a creatinine of
0.8 mg/dL. (Cockcroft & Gault actual weight).

In arm 1, patients receive cisplatin 50 mg/m? q
21 days for 6 cycles. In arm 2, all patients received
cisplatin 50 mg/m? and paclitaxel 135 mg/m? q 21
days for 6 cycles. In arm 3, patients received 50
mg/m? on day 1 q 21 days for 6 cycles, and topotecan
0.75 mg/m? on day 1,2,3 q 21 days for 6 cycles. Prob-
abilities for complications, recurrence, and survival
were derived from the results of the GOG 169 and
GOG 179 randomized trials as detailed below>¢. We
did not adjust complication, recurrence, or survival
rates for age, and we assumed that experiencing a
grade 3 or worse complication did not affect recur-
rence or survival rates. Utility values were used from
literature8.

With additional agents added to cisplatin
(paclitaxel or topotecan), the risk of grade 3 or greater
complications increased but overall survival in-
creased. These estimates were based on 2011 Medicare
costs as well as published figures. The values used in
the base case, as well as the ranges used for sensitivity
analysis, are shown in Table 1.

Table 1. Range in months over which survivals were var-
ied.

Treatment Base case Low High
Cisplatin 8.8 6.5 8.8
CP 9.7 49 14.6
CT 94 47 14.1
Progressed
‘ < Total_cost\0
Transfusion ’ # -
pTrans Response
Total_cost \ pSurvCDDP
pResponse

No transfusion

Figure |. Decision tree outlining the major decision points in the analysis. CDDP = cisplatin regimen; CP = cisplatin/paclitaxel regimen;

and CT = cisplatin/topotecan regimen.
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Because of the uncertainty surrounding all esti-
mates, values were varied widely in sensitivity anal-
ysis to determine the effect on results. One-way sen-
sitivity analysis was performed on all variables. In-
cremental cost-effectiveness was measured as cost per
quality adjusted life year survival, calculated by di-
viding the difference in cost between the strategies by
the difference in survival among the strategies. A
willingness to pay threshold of $50,000 per quality
adjusted life year was chosen as an acceptable in-
crease in cost.

Results

GOG 169 demonstrated no difference in overall
survival with the CPPD arm having a survival of 8.8
months while the CP arm had an overall survival of
9.7 months. In contrast, GOG 179 showed that the CT
arm was superior with an overall survival of 9.4
months versus the cisplatin arm’s survival of only 6.5
months. These numbers made up the base case anal-
ysis. The difference in the cisplatin treated popula-
tion’s survival between 169 and 179 was accounted for
in sensitivity analysis. Table 1 gives the survival and
sensitivity data used in analysis.

Although the least effective drug in both GOG
169 and 179, cisplatin (arml) was the most

cost-effective. The combination CP did not signifi-
cantly increase the survival over cisplatin alone per
GOG 169 and gave an increased cost effectiveness
ratio (ICER) of $13,654/QALY. If the survival from
GOG 179 for cisplatin was used instead, ICER would
be $10,994/QALY. Using the base case survival for
cisplatin from GOG 169 and comparing it to the data
from GOG 179, CT is dominated as compared to the
other two regimens (Figure 2). As compared to cis-
platin, CT does give increased overall survival but it
does so at an ICER of $579,170/QALY. Table 2 shows
the one way sensitivity data varying the costs over the
range specified in Table 1.

GOG 179 had a much lower survival for patients
receiving cisplatin of 6.5 months compared to 8.8
months for patients on GOG 169. If this overall sur-
vival is used the ICER for CT decreases is
$152,327/QALY. Thus, even with the lower survival
of GOG 179 with cisplatin it is still a more cost effec-
tive regimen compared to CT. To make this regimen
cost effective with an ICER less than the WTP thresh-
old of $50,000/ QALY the overall survival would have
to increase to 24 months from the published 9.4
months. Even if the survival of CT were increased
50% to >14 months, the increased cost effectiveness
ratio per quality adjusted life year gained is $66,400.

Cost-Effectiveness Analysis
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Figure 2. Cost effectiveness diagram with cost on the vertical access in dollars and relative effectiveness on the horizontal access. The

shape legends are contained on the figure.

Table 2. Sensitivity analysis varying chemotherapy costs.

Treatment Overall survival Chemotherapy costs alone /  Direct costs / patient Direct and indirect costs / ICER / QALY
months patient ($) %) patient ($)

Cisplatin 6.5 95 2,077 34,908 -

CP 9.7 489->95 2,737->2,343 36,978->36,584 10,994->8,870

CT 94 7,480>95 11,160->3,775 49,071->41,686 133,067>62,246
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Table 3. Sensitivity analysis varying chemotherapy costs.

Treatment Overall survival months Direct and indirect costs / patient ($) ICER / QALY

Cisplatin 6.5 34,908 -

CP 9.7 >14.6 36,978 10,994->6,150

CT 94->141 49,071 133,067->66,400

Di . regimen is both better (efficient) and not overly costly.
1SCussion

Cisplatin chemotherapy is commonly used for
the treatment of cervical cancer. This includes both as
a radiation sensitizing agent and as a systemic treat-
ment for advanced, persistent or recurrent cervical
cancer®® . When comparing GOG 169 and 179, the
cisplatin doublets both had similar overall survivals
of between 9 and 10 months while cisplatin had a
large drop in survival from 8.8 months in GOG 169 to
6.5 months in GOG 179. It is not known whether this
is just a random event or if it is demonstrating de-
creasing efficacy of cisplatin regimens because of in-
creased use of the drug as a radiation sensitizer. This
change needs to be followed up both clinically and
from a cost effective analysis point of view to help
design cost-effective future regimens. In Paton’s
analysis for the National Health Service in the United
Kingdom, the authors had access to data which was
not reported or specifically delineated in the refer-
enced reports5°.

The model analysis showed that although the
survival in the cisplatin population is lower than in
arm 2 or 3, it is still the most cost effective medication
currently studied. In GOG 169, CP increased overall
survival from the cisplatin treated population’s over-
all survival of 8.8 months to 9.7 months®. This differ-
ence was not found to be statistically significant. The
ICER was $13,654/QALY. If a survival of 6.5 months
for cisplatin is used, the ICER is $10,994/QALY. Alt-
hough these increases are well below the standard
acceptable WTP of $50,000/QALY, there is no per-
suasive evidence to use CP as the new standard of
care because GOG 169 did not show a significant in-
crease in survival.

In GOG 179, the cisplatin population’s overall
survival dropped to 6.5 months. In comparison, the
CT population’s overall survival was 9.4 months.
Although this was smaller than the survival found
using CP in GOG 169, the 2.9 month increase was seen
as a significant survival increase (P 0.015)¢. The ICER
compared to a cisplatin if a survival of 8.8 months is
used is $194,578/QALY and still $130,067/QALY if a
survival for the cisplatin population of 6.5 months is
used.

The real point of cost analysis is to determine
when a new paradigm should occur because a new

Using the two studies (GOG 169 and 179) cisplatin in
combination with the presented cost effective analysis
data, cisplatin should still be considered the clinical
standard of care. While CP had the longest survival, it
was not statistically significant due to the better sur-
vival the cisplatin alone had in GOG 169 compared to
179. CT had a significantly longer survival than cis-
platin, but it was not cost effective. The current eco-
nomic environment requires us as physicians to real-
ize that small increases in survival may not necessitate
changes of standard of care if they are not economi-
cally feasible.

The National Institute for Health and Clinical
Excellence (NICE) in the United Kingdom approved
CT for use in a very select subset population®. This
population was different than the general population
and included only those without prior platinum ex-
posure. That specific population was not studied spe-
cifically in the current article. NICE also had access to
data from the articles that was not published?.

An alternative would be to change the cost of the
medications. If the drug cost of for each 3 day cycle of
topotecan were to drop from $1230 to $0, the overall
cost would still be higher than cisplatin alone, and
would still not fall under the WTP ratio of
$50,000/ QALY ($62,246/QALY). Even if the topo-
tecan were free, it would be dominated by CP because
CT has many more complications.
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