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Abstract

Objective—Advanced stage epithelial ovarian cancer (AEOC) can be treated with either 

neoadjuvant chemotherapy (NACT) or primary cytoreductive surgery (PCS). Although 

randomized controlled trials show that NACT is non-inferior in overall survival compared to PCS, 

there may be improvement in short-term morbidity. We sought to investigate the cost-effectiveness 

of NACT relative to PCS for AEOC from the US Medicare perspective.

Methods—A cost-effectiveness analysis using a Markov model with a 7-month time horizon 

comparing (1) 3 cycles of NACT with carboplatin and paclitaxel (CT), followed by interval 

cytoreductive surgery, then 3 additional cycles of CT, or (2) PCS followed by 6 cycles of CT. Input 

parameters included probability of chemotherapy complications, surgical complications, treatment 

completion, treatment costs, and utilities. Model outcomes included costs, life-years gained, 

quality-adjusted life-years (QALYs) gained, and incremental cost-effectiveness ratios (ICER), in 

terms of cost per life-year gained and cost per QALY gained. We accounted for differences in 

surgical complexity by incorporating the cost of additional procedures and the probability of 
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undergoing those procedures. Probabilistic sensitivity analysis (PSA) was performed via Monte 

Carlo simulations.

Results—NACT resulted in a savings of $7,034 per patient with a 0.035 QALY increase 

compared to PCS; therefore, NACT dominated PCS in the base case analysis. With PSA, NACT 

was the dominant strategy more than 99% of the time.

Conclusions—In the short-term, NACT is a cost-effective alternative compared to PCS in 

women with AEOC. These results may translate to longer term cost-effectiveness; however, data 

from randomized control trials continues to mature.

Introduction

Epithelial ovarian cancer (EOC) remains the most aggressive and lethal of all gynecologic 

malignancies. In 2016, there were 22,280 new cases of EOC and 14,240 deaths in the United 

States (US).[1] Due to its insidious nature, most women present with advanced stage 

epithelial ovarian cancer (AEOC). Patients with AEOC are traditionally treated with primary 

cytoreductive surgery followed by adjuvant chemotherapy (PCS). The goal of primary 

surgery is to achieve minimal or no residual tumor burden; this often requires complex 

surgeries and carries associated surgical morbidity.[2–5] In order to achieve higher rates of 

optimal cytoreduction, an alternate treatment modality has been explored consisting of 

neoadjuvant chemotherapy (NACT) followed by interval cytoreductive surgery (ICS) and 

further adjuvant chemotherapy.

The treatment decision between NACT and PCS remains controversial. Multiple randomized 

control trials (RCTs) found that NACT was non-inferior to PCS in terms of overall survival. 

These same RCTs revealed decreased morbidity in patients initiating treatment with NACT; 

however, the trials have been criticized due to lower than expected median overall survival 

and lower than expected rates of optimal cytoreduction. [6–9] Based on these data, the 

Society of Gynecologic Oncology (SGO) and the American Society of Clinical Oncology 

(ASCO) recently released clinical practice guidelines regarding the management of AEOC.

[10] All women with suspected AEOC should undergo evaluation by a gynecologic 

oncologist prior to initiation of therapy in order to determine if they are candidates for PCS. 

The recommendations state that women who are not surgical candidates or in whom optimal 

cytoreduction cannot be achieved should undergo NACT. The recommendations for patients 

who are fit for PCS with potentially optimally resectable disease are less clear. These 

women can be offered either NACT or PCS. Though the impact of choosing either treatment 

modality remains unclear in regards to overall survival, NACT may be less costly, since it 

results in less extensive surgery. Moreover, NACT may result in improved short term 

morbidity, but caution must prevail until long term survival data from remaining RCTs 

matures.

The proportion of spending on health care, relative to GDP, is projected to continue to 

increase within the next decade.[11] Therefore, the rising cost of health care delivery will 

likely influence US policy makers and insurers making decisions about reimbursement; in 

turn, changes to cancer-specific healthcare reimbursement will impact the decision-making 

processes for physicians. While survival and quality of life (QOL) are of utmost importance, 
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the cost-effectiveness of either treatment modality will become a significant factor in the 

decision-making process. Indeed, ASCO and other national organizations have embraced the 

concept of value-based clinical decision making by endorsing the creation of value-based 

oncology pathways to guide treatment decisions.[12] In order to better inform this 

discussion in the setting of AEOC, we performed a cost-effectiveness analysis using a 

Markov model that was populated with data from the four RCTs cited in the SGO/ASCO 

guidelines, and a prospective study on the use of NACT compared to PCS in National 

Cancer Institute-designated cancer centers.[6–9,13] Our objective was to evaluate the cost-

utility implications of treatment with NACT compared to treatment with PCS for patients 

with AEOC.

Materials and Methods

Overview

We created a Markov model to compare the immediate health and economic impacts of two 

primary treatment modalities for advanced stage epithelial ovarian cancer: PCS and NACT. 

Treatment strategies were compared in a hypothetical cohort of US patients with AEOC – 

defined in our model as stage III or stage IV disease. Costs were applied using a US 

Medicare perspective, and outcomes of interest include average cost per patient, life-years, 

and quality-adjusted life-years (QALYs). Both strategies were compared by estimating their 

incremental cost-effectiveness ratio (ICER), which is defined as the ratio of the incremental 

cost to the incremental effect (in terms of life-years and QALYs gained) of NACT compared 

to PCS. In comparing the cost-effectiveness of either strategy, a “dominant” strategy means 

that an intervention costs less and is more effective than the comparator; a “dominated” 

strategy is one that is costlier and less effective than the comparator.

Model structure

The Markov model was constructed using Microsoft® Excel® 2016 for Windows®. Its 

structure (see figure 1) was informed by the RCTs included in the SGO and ASCO practice 

guidelines published in 2016.[6–10] For every set of chemotherapy cycles (3 for NACT – 

before and after ICS — and 6 for PCS), patients could experience grade 3 or 4 

chemotherapy-related adverse events (AE) (defined by the Common Terminology Criteria 

for Adverse Events [CTCAE] v 4.0), or die. If patients experienced AEs from either surgery 

or chemotherapy, they could either recover or die from the event. Patients who underwent 

NACT received an initial 3 cycles of chemotherapy. Survivors then underwent ICS, and 

could experience grade 3 or 4 surgical AE (as defined within the RCTs), or die. Three 

additional rounds of chemotherapy were administered.

Patients undergoing PCS could experience grade 3 or 4 AE (as defined within the RCTs), or 

die. Survivors then received six rounds of chemotherapy.

The target population

We used a hypothetical cohort of 16,500 women with AEOC in the US, aged 65 years, 162.1 

cm tall, weighing 75.39 kg, and with a serum creatinine concentration of 0.7mg/dL. Our 

cohort size was calculated from the 2016 incidence of ovarian cancer (roughly 22,000 
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women) and the knowledge that approximately 75 percent of women currently living with 

ovarian carcinoma present with AEOC.[1] The clinical parameters used reflect median 

measures for US women, and were used to calculate doses of chemotherapy.[14] Carboplatin 

is administered with a target area under the curve (AUC) of 6 using the Calvert formula and 

estimated GFR from the Cockcroft-Gault formula, while paclitaxel is administered at 

175mg/m2 of body surface area.[6–9,15]

Model inputs

Input probabilities (see table 1) were informed by four RCTs (EORTC 55971, CHORUS, 

SCORPION, and JCOG0602)[6–9] and a multi-institutional observational study from 

women treated at six National Cancer Institute-designated cancer centers.[13] Some of these 

input probabilities include the probability of patients having serious AE (grade 3 or 4) from 

surgery or chemotherapy, the probability of recovering from those AE, and the probability of 

an additional surgical procedure (e.g. small bowel resection, large bowel resection, or upper 

abdominal surgery). We normalized these probabilities (and their respective measures of 

uncertainty) by aggregating data from these five studies in a random-effects meta-analytic 

model, to generate more representative estimates that better accommodate heterogeneity 

across the studies (see supplemental digital content).

In keeping with best practices, we used methods that have been previously described to 

generate our cost inputs (see table 2).[16,17] Hospitalization costs were obtained from the 

Agency for Healthcare Research and Quality’s (AHRQ) Healthcare Cost and Utilization 

Project (HCUP) data for inpatient stays in 2013. We used Diagnosis Related Group (DRG) 

codes 736 and 738 to assess costs of surgical procedures for ovarian cancer patients with and 

without a major complication, respectively. We accounted for providers’ fees using 2015 

national figures from the Centers for Medicare and Medicaid Services (CMS) Physician Fee 

Schedule. We used Current Procedural Terminology (CPT) code 58956 for debulking 

ovarian cancer (as a proxy for NACT ICS), and CPT code 58953 for radical debulking 

surgery (as a proxy for PCS). We also accounted for costs of add-on surgical procedures: we 

used CPT codes 44120 (for small bowel resection), 44140 (for large bowel resection), 45111 

(for rectal resection), and 38102 for splenectomy (as a proxy for upper abdominal 

procedures). We used the risks of these add-on procedures to estimate weighted-average 

composite cost inputs for PCS and ICS (see table 3).

Chemotherapy costs were informed by CMS Physician Fee Schedule (using CPT code 

96413 and 96415 to account for four total hours of chemotherapy infusion), and CMS 

Medicare Part B drug average sales prices for carboplatin and paclitaxel. Cost of care for 

patients with adverse reactions to chemotherapy were obtained from HCUP using the 

International Classification of Diseases, ninth revision (ICD-9) codes (infection – septicemia 

038.9; metabolic – hypomagnesemia 275.2 and hypokalemia 276.8; thrombocytopenia 

287.5; neurologic – neuropathy due to drugs 357.6; gastrointestinal – nausea and vomiting 

787.01 and intestinal obstruction 560.9; genitourinary – renal failure 586.0; fever 780.6; pain 

– unspecified abdominal pain 789.0; and hematologic – neutropenia 288.00 and anemia 

285.3). All cost estimates were calculated in 2015 US dollars; those data from earlier years 

were adjusted for inflation using the appropriate Consumer Prices Indices Medical Care 
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Component factor from the Bureau of Labor Statistics (BLS) website.[18] We then used the 

mean value of all the costs obtained from our ICD-9 codes. This calculated mean value was 

the value used to estimate the adverse reactions to chemotherapy in our model.

Utility inputs were obtained from previous studies (see table 4).[19,20] In order to account 

for the 7-month time horizon, utilities were multiplied by the number of months spent in 

each health state in order to determine the quality-adjusted life-months (ex. 1 month for 

patients undergoing surgery in either the NACT or PCS arm). To ease comparability with 

commonly used willingness-to-pay thresholds, quality-adjusted life-months were converted 

to QALYs prior to generating ICERs.[21]

Assumptions and Uncertainty Analyses

All patients were assumed to have been evaluated by a gynecologic oncologist. For ease of 

comparison, we assumed that surgery and its associated recovery required one month, and 

that each chemotherapy cycle (of which there are 6) also lasts for one month, giving a 7-

month analytic time horizon. We specified uncertainty in utility inputs by a standard error of 

0.05, as stated in the previous studies.[19,20] Based on CTCAE v 4.0, we assumed that a 

hospital stay would be required for all grade 3 or 4 AE related to chemotherapy. Grade 3 and 

4 surgical AE were considered major complications when analyzing cost parameters. All 

patients who recovered from a grade 3 or 4 AE (either surgical or chemotherapy related) 

were assumed to proceed through the model without changes in chemotherapy dosing or 

surgical planning.

To gain greater insight into the impact of uncertainty in our model, we chose to conduct 

probabilistic sensitivity analyses (PSA), where we varied all input parameters within 

specified bounds of uncertainty (95% confidence intervals from the aggregate probabilities 

of the random-effects meta-analytic model where available, or other assumed bounds 

specified above). PSA was performed with Monte Carlo simulation for 10,000 trials. Similar 

PSAs were performed with the removal of non-randomized data and with a 3-week 

chemotherapy cycle instead of 4.

Results

Base Case

Using base case probabilities and costs, NACT cost $20,762 per patient, whereas PCS cost 

$27,796 per patient. Thus NACT saved $7,034 per patient over the 7-month time horizon 

compared to PCS. Additionally, our model estimated that the NACT alternative was 

associated with 0.973 life-years per patient versus 0.892 life-years per patient in the PCS 

arm. When comparing NACT to PCS in our model, we find a difference of 0.081 life-years 

per person in favor of NACT. Additionally, hypothetical individuals in the NACT alternative 

had 0.383 QALYs, which was 0.035 QALYs higher than the PCS arm (0.348 QALYs). Thus, 

when using our cost savings and differences in QALY to calculate our ICER, we find that 

the NACT alternative dominated the PCS alternative.
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Sensitivity Analyses

Results from our PSA are presented as an ICER scatterplot (see figure 2). We find that 

99.4% of our results from our PSA fall in the lower right quadrant (i.e. indicating a 

“dominant” treatment strategy). The remainder were located in the lower left quadrant and 

below the $50,000 per QALY and $100,000 per QALY willingness-to-pay thresholds. The 

results were similar with the removal of non-randomized data and when varying 

chemotherapy cycles from 4 to 3 weeks.

Discussion

AEOC remains a highly fatal and aggressive disease. When evaluating treatment options for 

women with AEOC, the balance of survival and quality of life is of utmost importance. 

However, health care spending has reached roughly 18% of the gross domestic product and 

estimates suggest a continual increase in health care expenditure; thus, consideration for 

overall cost-effective care becomes increasingly important.[11,22]

The RCT data thus far reflect that NACT is non-inferior to PCS, this conclusion remains a 

point of contention. NACT usage has continued to increase, but the utilization of NACT 

remains much lower in comparison to PCS.[23–26] The clinical trials which have survival 

data available have been largely criticized for low optimal debulking rates.[7,9] Trials with 

higher rates of optimal debulking rates have yet to mature in regards to overall survival and 

non-inferiority data.[6,8]

We sought to contribute to the conversation on deciding between NACT and PCS when 

treating patients with AEOC using a cost-effectiveness approach. We built a Markov model 

with a structure that accommodates health states associated with either treatment strategies, 

and integrated inputs from multiple sources, including the four studies that informed the 

SGO and ASCO practice guidelines. Our findings suggest that when compared to PCS, 

NACT is the dominant treatment strategy within our 7-month time horizon.

To our knowledge, this is the first cost effectiveness study for NACT in ovarian cancer that 

takes into account both surgical AEs and chemotherapy-related AEs. Furthermore, this is the 

only model that takes into account all RCT data utilized by the SGO and ASCO practice 

guidelines. Previous data either only presented surgical complications [16] or relied on 

Surveillance, Epidemiology and End Results (SEER)-Medicare data to examine costs 

without presenting a probabilistic decision model.[27,28] Rowland, et al. examined a longer 

time horizon, did not utilize chemotherapy related AEs, and incorporated data from EORTC 

55971. Their results suggest that at a willingness-to-pay threshold of $100,000 per QALY, 

NACT was more cost-effective 60% of the time in women older than 65 with AEOC.[16] 

Forde, et al. were able to show that NACT was only more cost-effective for women with 

stage IV AEOC; however, they assumed that PCS offered a survival benefit to NACT. This 

assumption has not been reflected in any RCT data. Moreover, their model is only informed 

by the SEER-Medicare database and National Cancer Institute data for survival estimates.

[27] Furthermore, their cohort spans a timeframe in which chemotherapy used for AEOC 

changed to include platinum based chemotherapy; thus, the standard of treatment of the 

disease drastically changed during their evaluation period.[29,30] Similarly, Poonawalla, et 
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al. used SEER-Medicare database and showed that for patients who were deemed “high 

risk” (e.g. older age, higher stage disease, or more co-morbidities), NACT was cost-effective 

compared to PCS.[28] Unfortunately, no decision analysis model was utilized to calculate 

cost-effectiveness. Therefore, we feel that our model is more applicable in regards to the 

real-world administration of NACT for women with AEOC.

One of the strengths of our study is that we chose to improve the precision and robustness of 

our aggregated parameter input estimates by combining data from four RCTs (viz. 

EORTC55971, CHORUS, JCOG0602, and SCORPION) and an observational study that was 

done across six National Cancer Institute-designated cancer centers (Meyer, et al).[6–9,13] 

Although the latter is prone to selection bias, authors used propensity-score matching to 

minimize the effect of treatment selection on their effect estimates. The addition of non-

randomized data does introduce bias compared to using solely RCT data; however, we felt 

that the real-world evidence on NACT compared to PCS, specifically in the US, would 

improve the robustness of the clinical variables incorporated into our model. Though there 

may be heterogeneity in all the studies used, aggregating the data in a random-effects meta-

analytic model accommodates for these differences. Further, our findings were robust to 

exclusion of the observational study data from the aggregated estimate. In other words, the 

results when we excluded the non-randomized data are similar to when these data are 

included. Due to the non-inferiority found in the RCTs, no single characteristic predicts 

outcomes for NACT nor PCS. Thus, regardless of first or second order uncertainty, our 

model would yield similar results.

In addition, we utilized a short time horizon with the understanding that available data to 

date reveal no differences in survival between NACT and PCS. Thus, we felt the short-term 

morbidity represented the most-important consideration for analysis. In order to allow 

comparability across other cost-effectiveness studies, we converted quality-adjusted life-

months to QALYs prior to calculation of ICERs, but it is important to note that our QALY 

estimates are driven by the available data and not directly extendable beyond our 7-month 

time horizon.

Limitations to our study include the unequally presented QOL data within the RCTs. 

Therefore, we relied on previously published literature on utility weights.[19,20] One study 

explored chemotherapy related toxicities, but did not include all the grade 3 or 4 AE found 

in our model.[19] Their utility estimated included fatigue, but our model did not. The 

missing variable would underestimate the changes in QALYs found in our results; however, 

the incidence is rare, ranging from 1% to 10%. Thus, the intervals in our PSA would account 

for this variability. The other study examined NACT in an alternative setting (allowing for 

initial exploratory laparotomy in patients undergoing NACT), but we felt those utility 

weights were similar enough to include in our model.[20] Although utility weights were 

varied in our sensitivity analysis to account for potential differences, they may not reflect all 

real-world experiences of patients with AEOC.

Moreover, HCUP data is a commonly used to estimate costs[16]; however, they serve merely 

as proxies. The CPT codes associated in our study for ICS and PCS were not designed to 

differentiate between patients undergoing NACT nor patients undergoing PCS. HCUP data 
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cannot to differentiate stage or histology when construction cost estimates; however, our 

costs estimates are similar to another studying using HCUP to explore NACT.[16] In order 

to investigate if changes in our costs estimates for surgery would largely change our 

findings, we decided to make the base case cost and cost range equal for PCS and ICS in our 

PSA. Even when these costs were kept equal, our original findings remained robust. When 

costs were made equal, NACT dominated PCS in the base case. In addition, NACT was over 

99% cost-effective at willingness-to-pay thresholds of $50,000 per QALY and $100,000 per 

QALY.

We acknowledge that within current practice patterns, all patients with grade 3 or 4 

chemotherapy AE may not require hospital admission; however, this is the strict definition 

presented in both the CTCAE and the only data we have based on RCTs. We focused 

specifically on thrombocytopenia and neuropathy; both these AE are unlikely to be admitted 

outside of RCTs. These AE only account for 8% of all AE reported in the RCTs used to 

inform our data; thus, the percentage added to overall cost is likely to be small. We removed 

the cost of thrombocytopenia and neuropathy from our overall cost of chemotherapeutic 

AEs. The new cost range still fell within the range performed in our PSA. Thus, the findings 

are robust even with the removal of costs from neuropathy and thrombocytopenia.

We also acknowledge that our model may be missing some nuances in the diagnosis and 

treatment of AEOC. Some patients may undergo a diagnostic laparoscopy or a computed 

tomography (CT) guided biopsy prior to initiation of NACT. Additionally, patients in either 

arm may receive a CT scan of their abdomen and pelvis prior to treatment or prior to ICS. 

Thus, we ran an iteration of our model where women receive a CT scan at the time of 

diagnosis and women in the NACT arm underwent a CT scan prior to ICS. Women 

undergoing NACT also underwent CT biopsy or diagnostic laparoscopy prior to initiation of 

chemotherapy. Our results remain robust even with these additional costs and changes in 

QOL. Base case analysis shows that NACT remains dominant over PCS; PSA shows that 

NACT is more cost-effective in over 99% of iterations at willingness-to-pay thresholds of 

$50,000 per QALY or $100,000 per QALY.

As reflected in the RCTs, a subset of patients from the model in the NACT arm fail to 

undergo ICS after initial chemotherapy. These patients represent a small proportion of 

patients that have a poor prognosis. ICS may be excluded for a multitude of reasons (e.g. 

progression of disease); however, treatment is individualized and difficult to account for in 

our model. Likewise, a similar subset of patients in the PCS arm experience a similarly poor 

prognosis; however, the outcomes of both groups are beyond the time-horizon of our model.

Using data from RCTs offers a unique set of biases. The women enrolled into RCTs for 

NACT may have been patients who are more chronically ill. Moreover, women not enrolled 

may have been felt to be better surgical candidates or have disease that may be more likely 

to be optimally cytoreduced. Although results from RCTs may not be generalizable, the data 

from RCTs offers the least bias to inform a cost-effective model.

The decision to treat patients with AEOC should be made in conjunction with a patient’s 

preferences; however, the data surrounding NACT and PCS remain controversial and 
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complex. As more data mature from RCTs, we will gain additional insight regarding the 

outcomes of both NACT and PCS. Survival data, QOL metrics, and short term morbidity 

will all help inform future models of cost-effectiveness. Given the available literature, our 

robust model suggests that NACT is the dominant approach to treatment of AEOC. Once 

more data matures from RCTs regarding long-term survival, we hope to construct cost-

effective models that can account for possible differences in survival and QOL. It is 

imperative that more of these models be constructed in order to compare outcomes of both 

treatment modalities and reduce health care spending.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Markov model of patients undergoing neoadjuvant chemotherapy compared to primary 

cytoreductive surgery. Abbreviations: AEOC: advanced stage epithelial ovarian cancer, 

NACT: neoadjuvant chemotherapy, PCS: primary cytoreductive surgery, CT: chemotherapy, 

AE: adverse event
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Figure 2. 
Cost-effectiveness scatter plot. Comparison between primary cytoreductive surgery and 

neoadjuvant chemotherapy for treating women with advanced stage epithelial ovarian 

carcinoma.

Tran et al. Page 13

Gynecol Oncol. Author manuscript; available in PMC 2019 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Tran et al. Page 14

Table 1

Base case probabilities, minimum and maximum values, for all events within the model.

Probabilities of Clinical Parameters Base Case Min Max

PCS

 PCS with No AE*,†, ‡, §, ‖ 0.716 0.64 0.792

 PCS with Grade 3 or 4 AE*,†, ‡, §, ‖ 0.262 0.199 0.326

 Recovery from a Surgical Grade 3 or 4 AE*,†, ‡, §, ‖ 0.995 0.988 1

 Death from a Surgical Grade 3 or 4 AE*,†, ‡, §, ‖ 0.005 0 0.012

 Death from Surgery*,†, ‡, §, ‖ 0.022 0.007 0.037

 Surgery to Adjuvant Chemotherapy*,†, ‡, §, ‖ 0.925 0.879 0.97

 Surgery without Adjuvant Chemotherapy*,†, ‡, §, ‖ 0.075 0.03 0.121

 Chemotherapy with No AE*, ‡, ‖ 0.592 0.448 0.736

 Chemotherapy with Grade 3 or 4 AE*, ‡, ‖ 0.398 0.256 0.539

 Recovery from a Chemotherapy Grade 3 or 4 AE*, ‡, ‖ 0.994 0.982 1

 Death from a Chemotherapy Grade 3 or 4 AE*, ‡, ‖ 0.006 0 0.018

 Death From Chemotherapy*, ‡, ‖ 0.01 0 0.02

NACT

 NACT with No AE*, ‡, ‖ 0.793 0.756 0.83

 NACT with Grade 3 or 4 AE*, ‡, ‖ 0.202 0.165 0.239

 Recovery from a NACT Grade 3 or 4 AE*, ‡, ‖ 0.988 0.965 1

 Death from NACT Grade 3 or 4 AE*, ‡, ‖ 0.012 0 0.035

 Death from NACT*, ‡, ‖ 0.005 0 0.011

 From NACT to ICS*,†, ‡, §, ‖ 0.884 0.811 0.958

 No ICS after NACT*,†, ‡, §, ‖ 0.116 0.042 0.189

 ICS with No AE*,†, ‡, §, ‖ 0.924 0.894 0.954

 ICS with Grade 3 or 4 AE*,†, ‡, §, ‖ 0.069 0.038 0.1

 Recovery from ICS Grade 3 or 4 AE*,†, ‡, §, ‖ 0.976 0.942 1

 Death from ICS Grade 3 or 4 AE*,†, ‡, §, ‖ 0.024 0 0.058

 Death from ICS*,†, ‡, §, ‖ 0.007 0.002 0.012

 Completion Chemotherapy after ICS*,†, ‡, ‖ 0.957 0.928 0.986

 No Further Treatment after ICS*, ‡, ‖ 0.043 0.014 0.072

 Completion Chemotherapy with No AE*, ‡, ‖ 0.833 0.777 0.89

 Completion Chemotherapy with Grade 3 or 4 AE*, ‡, ‖ 0.164 0.107 0.22

 Recovery from Completion Chemotherapy Grade 3 or 4 AE*, ‡, ‖ 0.987 0.962 1

 Death from Completion Chemotherapy Grade 3 or 4 AE*, ‡, ‖ 0.013 0 0.038
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Probabilities of Clinical Parameters Base Case Min Max

 Death from Completion Chemotherapy*, ‡, ‖ 0.003 0 0.007

Aggregate probabilities were taken from a random-effects meta-analysis of the proportions of events within

*
CHORUS;

†
Meyer, et al.;

‡
JCOG0602;

§
EORTC 55971;

‖
SCORPION.[6–9,13] Min and max values represent the 95% confidence intervals from the aggregate probabilities of the random-effects meta-

analytic model.

Abbreviations: PCS: primary cytoreductive surgery, AE: adverse event, NACT: neoadjuvant chemotherapy, ICS: interval cytoreductive surgery.
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Table 2

Cost parameters (in 2015 US dollars) for events within model.

Costs

Base Case Min Max Source

Surgery without AE $12,952 $12,522 $13,381 HCUP*

Surgery with Grade 3 or 4 AE $39,651 $37,701 $41,601 HCUP*

Admission for Grade 3 or 4 Chemotherapy-related AE $9,089 $8,776 $9,402 HCUP*

Total Surgical Procedure Cost

 PCS $2,829 $2,622 $3,036 CMS †

 NACT $1,709 $1,583 $1,834 CMS †

Base Surgery Cost

PCS $2,199 $2,040 $2,358 CMS†

NACT $1,501 $1,392 $1,611 CMS †

Chemotherapy Administration‡

Infusion Costs Per Cycle $221 CMS †

Chemotherapy Cost Per Cycle $112 CMS †

Total Chemotherapy Cost Per 3 Cycles $999 $899 $1,099 CMS †

*
Data for inpatient stays in 2013;

†
Medicare reimbursement database maintained by the American Medical Association;

‡
Chemotherapy administration costs do not include supportive care medications (e.g. steroids, diphenhydramine, antiemetics).

Abbreviations: AE: adverse event; PCS: primary cytoreductive surgery; NACT: neoadjuvant chemotherapy; HCUP: Agency for Healthcare Quality 
and Research’s Healthcare Cost and Utilization Project; CMS: Centers for Medicare and Medicaid Services.
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Table 4

Utility weight estimates.

Utility Weights Base Case

Before Treatment 0.72

Neoadjuvant Chemotherapy Start 0.67

Neoadjuvant ICS Surgery 0.74

Neoadjuvant Chemotherapy End 0.74

PCS Surgery 0.67

PCS Chemotherapy 0.67

Chemotherapy to G3/G4 event 0.5

No Further Therapy 0.5

The utility weights were taken from previous literature.[19,20] In order to account for uncertainty, 0.05 standard error was used when using these 
inputs in our probabilistic sensitivity analysis.
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