
Introduction

Cervical cancer has been closely related to low socio-

economic status in developed countries [1]. Although ad-

vances in implementation of screening programs and

treatment of pre-cervical cancer has helped reduce the in-

cidence of cervical cancer in some regions, there are still

major ethnic, regional, and socioeconomic differences that

exist, making it a global health issue that affects millions of

women and their families physically, mentally, and finan-

cially [2]. This is important for countries with and without

single payer systems because the burden for reimbursement

will often be on the government. The potential economic

burden to a country is significant and appears to be greater

than 13,000 USD/patient diagnosed with a new case [3].

Although this monetary amount is significant, it increases

substantially if patients are found with more advanced dis-

ease rather than early, surgically curable disease. As ad-

vances are made in techniques, equipment, and targeted

agents, costs increase. At a time when healthcare costs ac-

count for 17.2% of GDP in the USA, it is important to fac-

tor in the financial burden to all treatment decisions [4].

The Gynecologic Oncology Group (GOG) has published

multiple papers examining the best chemotherapy regimen

for treatment of women with advanced or recurrent cervical

cancer. Due to the results of GOG 169 and 179, GOG 204

was created to look at cisplatin doublets in the treatment of

these women [5-7]. GOG 204 found that the overall sur-

vival, progression free survival, and relative risk all favored

the use of cisplatin/paclitaxel for this population [5].

To study the cost effectiveness of these doublets, a com-

parison to the previous standard of single agent cisplatin

would also need to be performed. Therefore, the objective

of this study was to perform a cost effectiveness analysis of

the data from GOG 204 along with the cisplatin data from

GOG 179. This analysis will help to identify the most effi-

cacious use of chemotherapy in women with advanced or

recurrent cervical cancer.

Materials and Methods

A decision analytic model was created to estimate the costs
and outcomes of treating women with advanced, recurrent or
persistent squamous cell carcinoma, treated with one of the fol-
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Summary
Purpose of investigation: Randomized trials have demonstrated improvements in overall survival when using platinum doublets com-

pared to single agent platinum in the treatment of women with advanced or recurrent cervical cancer. The authors sought to evaluate
the cost effectiveness of these regimens. Methods: A decision model was developed based on Gynecologic Oncology Group (GOG) pro-
tocols 179 and 204. Cisplatin alone was compared to cisplatin/paclitaxel (CP), cisplatin/topotecan (CT), cisplatin/gemcitabine (GC), cis-
platin/vinorelbine (CV), and a hypothetical novel agent. Parameters included overall survival (OS), cost, and complications. One way
sensitivity analyses were performed. In further sensitivity analysis, a hypothetical agent that added 3.7 months survival to CP’s survival
was studied. Results: The chemotherapy drug costs for six cycles of cisplatin was 89 USD while for cisplatin/ paclitaxel it was 489 USD.
The highest chemotherapy cost was for GC at 18,306 USD. The average total cost of six cycles CP was 13,250 USD while the average
cost of cisplatin alone was 14,573 USD. The highest average cost for six cycles was for GC at 33,559 USD. With cisplatin/paclitaxel
being the most effective, the cost effectiveness analysis showed that cisplatin, CT, GC, and VC were all dominated by CP. Because of
the regimens being dominated, no baseline ICERs compared to CP were calculable. Sensitivity analyses demonstrate that even all of
the chemotherapies were given for free, CP would still be the regimen of choice. Conclusions: In this model, CP is the most cost ef-
fective regimen for the treatment of these patients with an average cost of 13,250 USD. With the fact that GOG 204 also showed sta-
tistically significantly improved survival for CP, CP should be considered the regimen of choice.
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Figure 1. — Decision tree outlining the major decision points in the analysis. CP = cisplatin/paclitaxel regimen.

Figure 2. — Cost effectiveness diagram

with cost on the vertical access in US

dollars and relative effectiveness on the

horizontal access. The shape legends

are contained in the figure.
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lowing regimens: cisplatin, cisplatin/paclitaxel (CP), cis-
platin/topotecan (CT), cisplatin/gemcitabine (GC), or cis-
platin/vinorelbine (CV) using a health system perspective
(Figure 1) [3-5]. None of the authors had access to results from
GOG 179 or GOG 204 beyond what was published in the refer-
enced articles. In the analytic model, all patients were treated
with six cycles of chemotherapy. An average patient was as-
sumed to be a 65-year-old (U.S. Medicare coverage) with a body
surface area of two m2, height of 165 cm, weight of 100 kg, an
ideal body weight of ideal body weight of 57 kg, and a creatinine
of 0.8 mg/dL (Jeliffe actual weight).

The regimens were as follows: cisplatin 50 mg/m2 q 21 days
for six cycles; cisplatin 50 mg/m2 and paclitaxel 135 mg/m2 q
21 days for six cycles; cisplatin 50 mg/m2 on day 1 and topote-
can 0.75 mg/m2 on day 1,2,3 q 21 days for six cycles; cisplatin
50 mg/m2 on day 1 and gemcitabine 1,000 mg/m2 on days 1 and
8 q 21 days; or cisplatin 50 mg/m2 on day 1 and vinorelbine 30
mg/m2 on days 1 and 8. Probabilities for complications, recur-
rence, and survival were derived from the results of the GOG
179 and GOG 204 randomized trials as detailed below [4, 5].
The authors did not adjust complication, recurrence, or survival
rates for age, and they assumed that experiencing a grade 3 or
worse complication did not affect recurrence or survival rates.
Utility values were used from literature [8].

With additional agents added to cisplatin, the risk of grade 3
or greater complications increased but overall survival in-
creased. The estimates of complication costs were based on 2012
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.

Because of the uncertainty surrounding all estimates, values
were varied widely in sensitivity analysis to determine the ef-
fect on results. One-way sensitivity analysis was performed on
all variables. Incremental cost-effectiveness was measured as
cost per quality adjusted life year survival, calculated by divid-
ing the difference in cost between the strategies by the differ-
ence in survival among the strategies. A willingness to pay
threshold of 50,000 USD per quality adjusted life year was cho-
sen as an acceptable increase in cost based on published litera-
ture.

Results

The overall survival for the cisplatin/paclitaxel regimen

varied quite a bit from GOG 169 to GOG 204 in a similar

population (9.7 months to 13 months). Despite this fact,

the survival from GOG 204 for CP was used. Survival data

for the cisplatin alone arm is from GOG 179. Table 1 lists

the mean survivals used in the cost effectiveness analysis.

Table 2 has two major parts. Column 2 is the actual

chemotherapy cost for each of the five chemo regimes

studied. As can be seen, the costs vary widely from 95

USD for six cycles of cisplatin to 18,306 USD for six cy-

cles of GC. Column 3 includes all direct and indirect costs

for six cycles used in the model (chemotherapy costs, in-

fusion costs, complication rates and costs). Again costs

vary widely, starting with CP at 13,250 USD and extend-

ing to GC at 33,559 USD. As can be seen from the com-

parison of columns 2 and 3, changes in cost come from

both the medications (direct costs) and the complications

(indirect costs).

CP dominated all other regimens so ICERs were not

calculable (Figure 2). This led to the one-way sensitivity

analysis revealing that even if all chemotherapy medica-

tions were given for free, CP would still be the regimen of

choice.

Discussion

GOG 169 and 179 evaluated the toxicity and efficacy

of cisplatin alone or cisplatin combined with topotecan or

paclitaxel for treatment of advanced, recurrent, or per-

sistent cervical cancer [5, 6]. The studies found that over-

all survival with cisplatin alone was lower than the

combined treatments of CT or PC [5,6]. Geisler et al. an-

alyzed the cost-effectiveness of the GOG 169/179 results

and found that although cisplatin had lower survival rates,

it was the most cost-effective when used alone, and there-

fore should be the standard of care after factoring in over-

all efficacy with cost [9].

Based on GOG 204, CP chemotherapy is now com-

monly used for the treatment of advanced, persistent or

recurrent cervical cancer [7]. Data from GOG 204 is im-

portant because a survival of only 9.7 months with PC, as

seen in GOG 169, would have given results very similar

to the other doublets in GOG 204 [9]. The results in such

a cost effectiveness analysis would be different. This is

one of the arguments against using cisplatin from GOG

179 against the data from GOG 204. The present authors

understand these survival differences; however, they felt

that it was important to include cisplatin due to it being

the previous standard therapy for many years.

The decision model showed the CP regimen to be the

most cost effective. When considering the other doublets,

compared to cisplatin alone, they are more effective; how-

ever, all were less effective and more expensive than cis-

Table 2. — Chemotherapy cost.

Chemotherapeutics Cost chemo Mean total ICER

drugs for 6 cycles cost 6 cycles

Cisplatin $95 $14,573 Dominated

CP $489 $13,250 —

CT $7,480 $24,147 Dominated

GC $18,306 $33,559 Dominated

CV $1,637 $22,956 Dominated

Table 1. — Survival by chemotherapy.

Treatment Mean Survival (years)

Cisplatin 0.54

CP 1.1

CT 0.85

GC 0.86

CV 0.83
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platin/paclitaxel. The increased response of CP compared

single agent cisplatin explains the reason why the aver-

age cost of giving cisplatin is more than giving CP. Since

fewer respond, more end up with palliative care within a

given time period. These facts strengthen the dominance

of the CP regimen in this analysis. 

The purpose of cost analysis is to determine when a new

paradigm should occur because a new regimen is both bet-

ter (efficient) and falls within acceptable societal cost. Al-

though economically this concept is easy to understand,

medically it is not easily understood or readily accepted.

Treating physicians typically select treatments based

solely on a minor or modest increase in clinical benefit,

often without regard for massive cost, both to patient and

society.

The National Institute for Health and Clinical Excel-

lence (NICE) in the United Kingdom approved CT for

use in a very select subset population [10]. This popula-

tion was different than the general population and in-

cluded only those without prior platinum exposure. That

specific population was not studied specifically in the

current analysis. NICE also had access to data from the

articles that was not published [8]. With newer data from

GOG 204, CP should replace CT as the regimen of

choice.

Geisler et al. have further demonstrated that if target

therapies (anti-angiogenesis drugs, tyrosine kinase in-

hibitors, etc.) are to become standard of care over CP, ei-

ther large improvements in survival (two or more years

above current findings) or low prices (100’s instead of

1,000’s or 10,000’s USD) will be necessary [11].

Conclusion

All physicians want better survival for their patients,

but it needs to be within the framework of a sustainable

treatment model. All countries, including the U.S., do not

have the resources to treat patients regardless of the cost.

CP should be the treatment of choice for women with ad-

vanced, recurrent, or persistent cervical cancer.
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