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Abstract

Objective.—To determine the cost effectiveness of pembrolizumab/lenvatinib (P/L) versus 

standard-of-care carboplatin/paclitaxel (C/T) as first-line systemic therapy for patients with 

advanced/recurrent endometrial cancer.

Methods.—We designed a Markov model to simulate treatment outcomes for advanced/recurrent 

endometrial cancer patients whose tumors are either microsatellite stable (MSS) or have high 

microsatellite instability (MSI-high). We adopted a healthcare sector perspective for the analysis. 

Model inputs for costs, health utility, and clinical estimates were obtained from the literature 

including data from GOG0209 and KEYNOTE-146. Primary outcomes included costs of care, 

quality-adjusted life years (QALYs), and the incremental cost-effectiveness ratio (ICER). The 

time-horizon was three years and the discount rate was 3% annually.

Results.—In a MSS cohort, compared to C/T, first-line treatment with P/L increased treatment 

costs by $212,670 and decreased QALYs by 0.28 per patient. In a MSI-high cohort, compared to 

C/T, P/L increased costs by $313,487 and increased QALYs by 0.11 per patient, representing an 

ICER of $2,849,882 per QALY. Sensitivity analyses found that the price of the new drugs was 

the most important determinant of the ICER and that the price of the new drugs would need to 

decrease by 85% to $2817 per cycle to reach a $150,000/QALY threshold.

Conclusion.—In the MSS model, we found that first-line therapy for advanced or recurrent 

endometrial cancer with P/L increased costs and worsened outcomes compared to C/T. In the 

MSI-high model, P/L improved survival and QALYs compared to C/T but was not cost-effective at 

the current cost of the drugs.

*Corresponding author at: University of Chicago Medicine, Section of Gynecologic Oncology, 5841 S Maryland Ave, MC2050, 
Chicago, IL 60637, USA. Sarah.Ackroyd@uchospitals.edu (S.A. Ackroyd). 

Conflict of interest statement
SAA, EH, and NKL declare no conflict of interest. KCK served on an Advisory Board for LEAP Therapeutics through GOG 
Foundation, outside of the submitted work.

Appendix A. Supplementary data
Supplementary data to this article can be found online at https://doi.org/10.1016/j.ygyno.2021.05.038.

HHS Public Access
Author manuscript
Gynecol Oncol. Author manuscript; available in PMC 2021 December 10.

Published in final edited form as:
Gynecol Oncol. 2021 August ; 162(2): 249–255. doi:10.1016/j.ygyno.2021.05.038.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Keywords

Advanced and recurrent endometrial cancer; Cost-effectiveness; Immunotherapy

1. Introduction

Outcomes for women with advanced or recurrent endometrial cancer are poor with a five 

year survival of approximately 20% (1). Additionally, about 10–15% of endometrial cancer 

patients will have recurrent disease within three years of initial diagnosis. Another subset 

of patients will present with metastatic disease, which is very difficult to treat and palliate 

(2). Standard first-line treatment for patients with advanced or recurrent endometrial cancer 

is treatment with carboplatin and paclitaxel (3). However, for those patients whose tumors 

do not respond to or who do not tolerate this therapy, newer immunotherapy and molecular 

targeted agents have expanded treatment options for this group. National Comprehensive 

Cancer Network (NCCN) guidelines now include the use of everolimus and letrozole, 

bevacizumab, and pembrolizumab as non-cytotoxic options for second-line treatment in 

certain settings (4–6).

Immunotherapy has transformed the landscape for the treatment of advanced or recurrent 

endometrial cancer. KEYNOTE-158 and a study by Le et al. were phase II trials that 

examined the use of single-agent pembrolizumab, a monoclonal antibody that targets 

programmed death-ligand receptor 1 (PD-L1), in patients who were previously treated 

for advanced or recurrent cancers and whose tumors had high microsatellite instability 

(MSI-high). These studies led to the Food and Drug Administration’s (FDA) approval 

of single-agent pembrolizumab for patients whose tumors are MSI-high irrespective of 

cancer type (6,7). In these trials, patients with endometrial cancer were found to have 

impressive antitumor activity with objective response rates (ORRs) of 57.1% and 53.0% 

in KEYNOTE-158 and Le et al., respectively (6,7). However, only 15–30% of endometrial 

tumors are MSI-high, leaving most patients whose tumors are microsatellite stable (MSS) 

without this treatment option, particularly those with non-endometrioid tumor histologies, as 

these tumors are rarely MSI-high (8,9).

KEYNOTE-146 was a phase II single-arm trial that examined the use of pembrolizumab 

combined with lenvatinib, a multi-kinase inhibitor, in patients with previously- treated 

advanced or recurrent endometrial cancer (10). The authors of this study report an ORR 

of 38.9% and deemed this combination to have a manageable toxicity profile. This compared 

favorably to historical second-line cytotoxic and hormonal treatment regimens whose ORRs 

range from 10 to 30% (5,11–13). This study led to an accelerated FDA approval for 

pembrolizumab/lenvatinib (P/L) for second-line treatment for patients with MSS tumors 

but not MSI-high tumors (10). Although limited by the small sample size of patients with 

MSI-high tumors, response rates were distinctly different for the MSI-high (n = 11) and 

MSS subgroups (n = 94); patients with MSI-high tumors had an ORR of 63.6% compared 

to 37.2% in those with MSS tumors (10). Given the success of this drug combination in this 

phase II setting, phase III trials to investigate the use of pembrolizumab and lenvatinib for 

the treatment of patients with advanced or recurrent endometrial cancer with both MSS and 
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MSI-high tumors are underway (14,15). As we await the results of ongoing trials, there is 

considerable uncertainty about how best to utilize these newer, significantly more expensive 

agents (16,17).

Markov modeling offers an approach to carry out virtual trials, using diverse data sources 

including single-arm trials, to assess the potential clinical and economic effects of different 

treatment regimens. The purpose of this study was to use Markov modeling to evaluate 

the cost-effectiveness of P/L versus C/T as first-line treatment in advanced or recurrent 

endometrial cancer. We hypothesize that treatment with P/L versus C/T would improve 

survival and quality of life in those patients with MSI-high tumors but would increase cost 

and would not be considered cost-effective.

2. Methods

2.1. Model overview and Markov states

TreeAge Pro Software (2020 version; Williamstown, MA) was used to develop a Markov 

model to evaluate the cost-utility of P/L compared to C/T in the treatment of advanced 

or recurrent endometrial cancer patients. There were three Markov health states used in 

our model: Respond, Progress, and Die (Fig. 1). We made several assumptions based upon 

clinical experience and the published literature. First, only subjects entering the respond 

health state received cancer treatment. Therefore, adverse drug events only occurred among 

these subjects. Second, the most common grade 3 and 4 adverse events reported in primary 

clinical trials for each treatment were used for each treatment arm’s transitional “adverse 

event”. Third, subjects who died due to progressive disease were assumed to receive 

palliative care at the end-of-life (18). Lastly, chemotherapy cycles were rounded up from 

treatment 21-day intervals to one month to represent a month in a Markov cycle and to 

mirror a lenvatinib 28-day cycle.

A Markov decision tree was created from the Markov transition state diagram and is 

displayed in Supplementary Fig. 1. Two models were created to distinguish response rate 

by microsatellite instability status. The first model simulated first-line P/L versus C/T in 

tumors with MSS subtype and the second model simulated the same treatment in tumors 

with MSI-high subtype. A Markov cycle length of three months was chosen to represent 

the natural disease course and clinical assessment process. Patients undergoing treatment 

in clinical practice are not typically assessed for disease status at less than three month 

intervals, therefore we used a three month Markov cycle length with a risk of disease 

response, progression, and death assessed in each cycle. Half-cycle corrections were used. 

Time horizon was set to three years based on limited clinical trial data from KEYNOTE-146 

available beyond 36 months.

Cost-effectiveness between treatments were expressed as the incremental cost effectiveness 

ratio (ICER) per quality-adjusted life year (QALY) gained. Willingness-to-pay thresholds in 

the United States was determined to be $150,000/QALY based on standard threshold levels 

for healthcare value-based assessments (19).
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This economic evaluation model-based study was constructed using published clinical trial 

data with no identifiable patient data and was therefore determined to have exempt status 

from the University of Chicago Medicine Institutional Review Board.

2.2. Clinical estimates

Three-month transition probabilities were derived from progression free survival (PFS) and 

overall survival (OS) data from GOG0209 for C/T and KEYNOTE-146 for P/L (3,10). 

Three-month probabilities were abstracted from GOG0209 OS and PFS data by first 

digitizing the PFS and OS curves using Enguage Software, Inc. and directly abstracting 

the 3-month data (20). Transitional probabilities were then calculated with details of this 

process outlined in the methodology paper by del Campo et al. (21). Patients received an 

average of 18 treatment cycles for each treatment arm. The most common grade 3 or 4 

adverse event described in each trial were used for the transition adverse event state for each 

respective treatment regimen. In KEYNOTE-146, the authors reported that 69.4% of treated 

patients experienced any grade 3 or 4 adverse events, of which 46.7% were reported as grade 

3 or 4 hypertension (10). In GOG0209, patients receiving C/T experienced grade 3 or 4 

myelosuppression-related events at the following incidence: leukopenia 50%, neutropenia 

80%, anemia 17%, and thrombocytopenia 12% (3). Adverse-event related deaths and 

discontinuation rates reported in each study were used to determine transitional probabilities 

from adverse event states to other Markov states of respond, progress, or die.

2.3. Cost estimates

Costs for treatment drugs, supportive treatment drugs, diagnostic testing, and healthcare 

services were included in our model to represent the perspective of the payor. Details 

of cost inputs are included in Table 1 and an itemized listing of costs per treatment 

regimen are included in Supplementary Table 1. Drug prices were derived from the Centers 

for Medicare and Medicaid (CMS) Medicare Part B October 2020 Drug and Biological 

Average Sales Price Quarterly payment files and UpToDate average wholesale cost for 

acetaminophen and lenvatinib which were not included on the payment report (22,23). 

Routine chemotherapy-cycle laboratory test pricing was derived from the 2020 clinical 

laboratory schedule, and diagnostic testing and healthcare services were derived from the 

Medicare Physician Fee Schedule look-up tool (22,24,25). The cost of mismatch repair 

and PD-L1 immunohistochemistry testing was included as a baseline cost for both models 

and a pre-treatment echocardiogram was included for patients receiving P/L. The costs 

of grade 3 or 4 complications for the most common adverse event per treatment arm 

were derived from CMS and other accepted values in the literature (26). Treatment for 

grade 3 or 4 hypertension included the mean cost of treatment for monthly medication 

and monitoring and of inpatient or emergency treatment for hyper-tensive urgency and 

emergency. This cost amounted to a mean of $8420 per event (27,28). Treatment for grade 

3 or 4 myelosuppression incorporated the cost of an injection of the granulocyte-colony 

stimulating factor analog pegfilgrastim, which was derived from the CMS Medicare Part B 

Drug and Biological Average Sales Price Quarterly payment files (22). Patients who moved 

from “progress” to “die” incurred the cost of palliative care, which has been calculated in 

previous studies (18). All costs were represented as 2020 United States Dollars (USD) and 

discounted annually at a rate of 3%.
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2.4. Utility estimates

Health utility values represent the present quality of life at that present state and are assigned 

a value from 1, (healthy) to 0 (death). Values for the health states utilized in the model 

are found in Table 1. A baseline advanced, metastatic endometrial cancer utility of 0.63 

was derived from previous literature (29). There are no established health utility values for 

health states specific to endometrial cancer, therefore disutility values were adapted from 

metastatic breast cancer literature which utilized platinum-based treatment, resulting in a 

transitional “respond” utility of +0.075 and “progress” disutility of −0.272 (30). Disutility 

for progression to palliative care was ascertained from the ovarian cancer literature (31). 

Disutility for the most common grade 3 or 4 adverse events were ascertained from the 

literature specific to medication-related hypertension and myelosuppression health utilities 

(26,30,32). Utility values were discounted 3% annually.

2.5. Markov cohort population

A theoretical cohort was created for each model by estimating the proportion of patients 

with advanced or recurrent endometrial cancer who would be treated in the model. 

This was derived in the following manner. In the United States, 65,000 women are 

diagnosed with endometrial cancer annually with approximately 9–10% of newly diagnosed 

endometrial cancer patients diagnosed with advanced disease (1). Approximately 10–15% 

of the endometrial cancer population will recur within two to three years after their initial 

treatment (2). Using a conservative estimate for advanced (10%) and recurrent disease 

incidence (10%), we calculated a theoretical cohort of all patients with advanced or recurrent 

endometrial cancer of 13,000 patients. Literature estimates of MSI-high prevalence in 

advanced and recurrent endometrial cancer populations report that up to 30% of newly 

diagnosed endometrial cancers are MSI-high and up to 15% of recurrent tumors are MSI-

high (8,9,33–35). This results in a cohort of 3000 patients for the MSI-high group and 

therefore, a cohort of 10,000 patients for the MSS group.

2.6. Sensitivity analysis

Extensive one-way sensitivity analysis was performed on key model inputs. Confidence 

intervals for cost estimates included a +/− 25% range for upper and lower bound and 

transition probabilities and utilities included a +/− 10% upper and lower bound. We then 

conducted a threshold analysis for the use of P/L to be cost-effective compared to C/T in the 

MSI-high model based on the willingness-to-pay threshold of $150,000 per QALY.

3. Results

Patient outcomes were estimated for a theoretical cohort of 10,000 women diagnosed with 

advanced or recurrent endometrial cancer with the MSS subtype over a three year period 

treated with either C/T or P/L. Results are displayed in Table 2. In the MSS cohort, 

treatment with C/T was superior to P/L at the three year time point, resulting in 399 less 

deaths and 520 more patients with response with a gain of +0.28 QALY per patient over the 

P/L strategy. First-line treatment with C/T resulted in a mean attributable cost of $48,848 

and mean of 1.68 QALYs per patient. First-line treatment with P/L resulted in a mean 

attributable cost of $261,518 and mean of 1.40 QALYs per patient, representing a difference 
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in costs of $212,670 and decrease in QALY by 0.28, with C/T considered a dominant 

strategy.

A Markov cohort of 3000 MSI-high advanced or recurrent endometrial cancer patients were 

run through the MSI-high model with results in Table 3. In a MSI-high population, first-line 

P/L would result in 399 fewer deaths, representing approximately a 71.5% survival at three 

years compared to the C/T cohort with approximately 45% survival at three years. First-line 

treatment with C/T resulted in a mean attributable cost of $48,848 and mean of 1.68 QALYs 

per patient while P/L resulted in a mean attributable cost of $362,335 and mean survival of 

1.79 QALYs per patient, with an ICER of $2,849,882 per QALY.

A univariate sensitivity analysis was performed on key model inputs that included costs 

of regimens, response rates (reflected as transition probabilities), and health utility values 

which are displayed as a tornado diagram in Fig. 2. The most significant drivers of the 

model were found to be the costs of the pembrolizumab and lenvatinib. In a threshold 

analysis, as seen in Fig. 3, decreasing the pembrolizumab and lenvatinib drug costs by 85% 

to $2817 per cycle would result in an ICER less than $150,000, allowing the treatment 

regimen to be considered cost-effective.

4. Discussion

Using Markov models, we simulated first-line treatment options for advanced or recurrent 

endometrial cancer patient with pembrolizumab and lenvatinib versus carboplatin and 

paclitaxel for both the MSS and MSI-high molecular subtypes. We found that the P/L 

strategy for the MSS subtype reduced deaths and quality of life and increased costs 

compared to C/T, reducing support for P/L as a first-line therapy for patients with MSS 

endometrial cancer. In the MSI-high model, the P/L strategy reduced deaths and quality 

of life in three years compared to C/T but was not a cost-effective strategy with an 

ICER of $2,849,882 per QALY. In our threshold analysis, we found that decreasing the 

pembrolizumab and lenvatinib drug cost by 85% to $2817 per treatment cycle would result 

in an ICER less than $150,000. However, some prior studies have recommended using a 

higher willingness-to-pay in oncology patients given shortened lifespan, and authors have 

suggested that up to 200-$300,000/per QALY should be considered for these patients (36). 

Applied to our analysis, a decrease in the drug cost by 80% would achieve a cost-effective 

ratio with a willingness-to-pay of $300,000.

New treatment approaches including immunotherapy and molecularly targeted agents 

provide additional strategies to care for and improve patients’ survival and quality of 

life. These new drugs, however, are costly and contribute to the unsustainable growth 

of healthcare expenditures in the United States. A recent article examining the cost-

effectiveness of pembrolizumab in non-biomarker selected hepatocellular carcinoma patients 

highlighted similar findings to our analysis: improvement in OS and QALYs, but the 

treatment was not cost-effective at its current price (16). Immunotherapy combinations 

in other economic analyses have been associated with steep costs of treatment, making 

comparisons to well-known, generic affordable medications (e.g. C/T) result in significantly 

higher ICERs (17,37).
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Barrington et al. previously looked at single-agent pembrolizumab versus other single-agent 

treatments in second-line strategies for patients with advanced or recurrent endometrial 

cancer based on the results of KEYNOTE-028 and Le et al. (7,35). They found that 

single-agent pembrolizumab was cost-effective only in patients with MSI-high tumors. Their 

ICER for pembrolizumab alone in this population was reported to be $147,249 and was 

cost-effective compared to pegylated liposomal doxorubicin (38). This finding aligns with 

the FDA-indication for the use of pembrolizumab in patients with MSI-high tumors.

A recent study by Batman et al. examined the cost-effectiveness of adding trastuzumab to 

C/T for patients with Her2/neu positive uterine serous cancers based on the phase II trial 

by Fader et al. (39,40). They found that for patients with Her2/neu tumors, the treatment 

strategy was cost-effective. Both the Batman et al. and the Barrington et al. studies, as 

well as our current analysis highlight the use of biomarker-driven treatment strategies to 

promote cost-effectiveness for newer agents. Unlike in patients with other cancers, such as 

lung and breast cancers, which utilize molecular classifications to guide treatment, these 

concepts are not as well established in endometrial cancer. Only recently have treatment 

guidelines started to incorporate molecular subtyping into decision-making strategies. Based 

on our results and the above studies, cost and quality of life data should be provided 

along with efficacy data when new drugs are evaluated; especially drugs that have variable 

response rates depending on biomarker status. These new treatments may offer improved 

quality of life and survival for outcomes for patients. However, identifying specific patient 

populations or altering various treatment costs may help improve the financial impact on 

our healthcare system, payors, and individual patients, who may ultimately shoulder this 

additional financial burden.

Our model allowed us to question how P/L could perform in the first-line setting in a short 

time horizon. We found that this treatment in patients with MSI-high endometrial cancer 

could result in improved overall survival with an improved quality of life but that it was very 

costly. With many factors affecting our cost-effectiveness still under investigation, we are 

optimistic that current phase III trials (NCT03517449, NCT03884101) may help to answer 

this question and further validate our model and findings (14,15).

Our model seeks to understand and explore options for patients with advanced or recurrent 

endometrial cancers that reflect real world decisions providers may be making regarding 

treatment sequences that include both standard cytotoxic options and newer therapeutics. 

The model is limited in that the publicly available trial data that were used as inputs 

had different inclusion criteria than the setting in which the treatments were studied here. 

KEYNOTE-146 included only patients who had received prior therapy, almost all of whom 

received a platinum-based doublet (10). While we used response rates for P/L based on 

these data, we do not know if response rates will be better or worse when this combination 

is used prior to a cytotoxic regimen such as in a first-line recurrent setting. In contrast, 

we used C/T from GOG0209 as the comparison group based on the NCCN guidelines and 

standard clinical practice. This trial enrolled patients who were chemo-naive and did not 

require them to have measurable disease. This difference in patients’ prior treatments may 

underestimate the survival benefit of P/L in our model. Toxicity in each arm of our model 

may have been over- or underestimated given the eligibility criteria used for both GOG0209 
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and KEYNOTE-146. For instance, chemo-naïve patients may tolerate chemotherapy better 

and without side effects compared to patients that may have pre-existing symptom burden 

or are more frail from previous treatment courses. Furthermore, because pembrolizumab 

cycles were modeled as once every 4 weeks in our study, cost of this medication may be 

underestimated in this model.

The ENGOT-en9/LEAP-001 (NCT 03884101) is a phase III trial investigating C/T versus 

P/L in advanced or recurrent endometrial cancer regardless of molecular tumor type (MSS/

MSI-high) that began enrolling patients in 2019 with results expected by 2023 (14). We 

hypothesize that not only might the result from this trial continue to show a benefit to P/L 

treatment, but that the magnitude of effect in a chemotherapy-naive recurrent population 

may be more favorable and, therefore, could impact the cost-effectiveness of treatment. 

Additionally, KEYNOTE-775 (NCT03517449) is currently testing P/L versus single-agent 

paclitaxel or doxorubicin in the second-line setting and is expected to have a larger patient 

population of tumors of both MSS and MSI-high subtypes (15). With larger numbers 

and longer term PFS and OS data, these ongoing trials may shed light both on the ideal 

sequencing of treatments and on whether adding lenvatinib to pembrolizumab in MSI-high 

subtypes is beneficial.

One question that will not be answered by the ongoing studies is whether P/L would 

be more effective than pembrolizumab alone in the first-line treatment of patients with 

endometrial cancer with MSI-high tumors. KEYNOTE-158 and Le et al. reported an ORR 

of 53–57% with pembrolizumab alone in patients with endometrial cancer with MSI-high 

tumors (6,7). KEYNOTE-146 added lenvatinib to pembrolizumab treatment and reported an 

ORR of 63.6% in a MSI-high population. This difference in ORR between these trials 

may not be that different and would require a prospective clinical trial to determine, 

which may not be feasible. In addition, lenvatinib may not add benefit to pembroluzimab 

treatment when cost and side effect profile are included. Lenvatinib costs $9557 per cycle 

of treatment and has considerable side effects as a single agent and when combined with 

pembrolizumab (10). A phase 2 trial of second-line single-agent lenvatinib in advanced/

recurrent endometrial cancer found that 87% of subjects had treatment-related side-effects, 

of which 59% were ≥ grade 3 and high rates of dose interruption (59%), reduction (30%) 

and treatment discontinuation (31%) (41). Evaluation of pembrolizumab in the first-line 

setting may warrant further study.

We acknowledge that our analysis was set to a three-year time horizon due to a small cohort 

and lack of meaningful follow-up past the 36-month time period in KEYNOTE-146. Future 

models will need to consider long-term data from KEYNOTE-146 to accurately model 

patient outcomes. The limitations in follow up in our model may also obscure the effect 

of patients who experience long term durable responses or complete responses with P/L. 

In KEYNOTE-146, three patients demonstrated a complete response. Although the absolute 

number is small, curative treatment in second-line endometrial cancer treatment is rare.

Our model structure incorporated the most common side effects and their disutility into its 

QALY calculation. There are other treatment toxicities that would contribute to QALYs in 

both treatment strategies, such as the generalized fatigue experienced by P/L users and long-
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term neuropathy from the C/T group not captured in this model. In addition, many patients 

who will be treated with the P/L may have significant comorbidities (e.g. hypertension, renal 

disease) that may also alter treatment plans compared to trial populations. Understanding 

changes in cost due to dose reduction or discontinuation from adverse events or patient 

quality of life are challenging to model.

In summary, our model suggests that first-line use of P/L versus C/T may provide a 

clinical benefit in a MSI-high population, although it is not a cost-effective treatment option. 

However, this same clinical benefit may not be seen for P/L in a MSS population in the first-

line setting. Based on our model, C/T should continue to be the first-line choice for patients 

with MSS tumors over P/L due to decreased efficacy and worsened quality of life, but P/L 

should continue to remain as a second-line treatment given limited options for this patient 

population. We eagerly await results of ENGOT-en9/LEAP-001 and KEYNOTE-775 and 

hope that they will determine what the most efficacious option is for patients with advanced 

or recurrent endometrial cancer (14,15). However, it is important to consider other treatment 

aspects, such as cost and quality of life, that impact both individual patients and our society 

as a whole. With the growing use of costly molecularly targeted and immunotherapies, we 

believe that economic analyses and predictive modeling approaches should be incorporated 

into decision processes for patients and physicians.
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HIGHLIGHTS

• We modeled first-line pembrolizumab/lenvatinib(P/L) vs carboplatin/

paclitaxel for advanced or recurrent endometrial cancer.

• In our model, P/L improves overall survival and quality of life only in 

microsatellite instability-high tumors.

• P/L is not cost-effective at its current price and cost would need to decrease 

by 85% to be cost-effective.
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Fig. 1. 
Markov state diagram.
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Fig. 2. 
Tornado diagram based on one-way sensitivity analysis for MSI-high model for 

pembrolizumab/Lenvatinib versus carboplatin/paclitaxel. Abbreviations: C/T: carboplatin/

paclitaxel, P/L: pembrolizumab/Lenvatinib.
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Fig. 3. 
Threshold analysis for cost of Pembrolizumab/Lenvatinib.
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Table 1

Cost and utility model inputs.

Input Value Source

Costs (per treatment cycle, $ USD)

 PDL-1/MMRtesting (once) 456 (24)

 Carboplatin/Paclitaxel 1123 (22,24,25)

 Pembrolizumab/Lenvatinib 19,986 (22,24,25)

 Palliative Care 32,968 (18)

 Adverse Event: Hypertension, Grade 3 or 4 8402 (27,28)

 Adverse Event: Myelosuppression, Grade 3 or 4 3572 (22)

Health Utility Values

 Metastatic Endometrial Cancer 0.63 (31)

 Progression 0.36 (30)

 Respond 0.71 (30)

 Disutility for Grade 3 or 4 Hypertensive event −0.01 (26,32)

 Disutility for Grade 3 or 4 Myelosuppression −0.10 (30)

 Disutility for transition to palliative care −0.60 (31)
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Table 2

Results of the Markov cohort model for patients with microsatellite stable endometrial cancer.

N = 5000 each cohort Pembrolizumab/Lenvatinib Carboplatin/Paclitaxel

Respond (n) 1106 1626

Progress (n) 742 622

Death (n) 3151 2752

Cost ($) 261,518 48,848

Difference in costs 212,670

Effectiveness (QALY) 1.40 1.68

Difference in QALYs −0.28
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Table 3

Results of the Markov cohort model for patients with high microsatellite instability endometrial cancer.

N = 1500 each cohort Pembrolizumab/Lenvatinib Carboplatin/Paclitaxel

Respond (n) 380 488

Progress (n) 692 187

Death (n) 427 826

Cost ($) 362,335 48,848

Difference in costs 313,487

Effectiveness (QALY) 1.79 1.68

Incremental effectiveness (QALY) 0.11

ICER ($) 2,849,882
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