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A B S T R A C T   

Objective: The objective of this study was to describe patterns of utilization of cytotoxic, hormonal, and immunotherapy in patients with endometrial cancer in the 
adjuvant setting and at the time of first recurrence. 
Methods: We identified patients in the IBM MarketScan database with endometrial cancer who underwent hysterectomy from 2011 to 2019. The use of clinically 
relevant therapeutic agents and combination regimens was determined in the adjuvant setting and at the time of first recurrence. 
Results: A total of 22,632 patients were identified. Of these, 7,147 patients (31.6%) received adjuvant radiation and 4,381 (19.4%) received adjuvant chemotherapy 
following surgery. Of those who received adjuvant chemotherapy, the most commonly utilized agents were carboplatin (90.3%), paclitaxel (85.8%), cisplatin (9.4%), 
docetaxel (9.3%), gemcitabine (3.8%), and doxorubicin (2.0%), while bevacizumab was utilized in 1.5% of patients. A combination of platinum and a taxane were 
utilized as adjuvant therapy in 88.8% of women. Of the cohort, 1,825 patients (8.1%) recurred, of whom 1,017 patients had already received adjuvant chemotherapy. 
The median time from hysterectomy to initiation of chemotherapy for recurrence was 13.3 months (IQR: 7.6–23.1 months). Overall, platinum and taxane combi-
nation therapy was used in 788 (46.8%) of patients with recurrent disease, platinum alone or with other drugs in 194 (11.5%), taxanes alone or with other drugs in 
145 (8.6%), and non-platinum and non-taxane based therapy in 31.3%. 
Conclusions: Among patients with endometrial cancer who underwent hysterectomy, platinum-taxane combination chemotherapy was used in almost 90% of patients 
who received adjuvant chemotherapy while nearly 70% of patients who recurred were treated with platinum or taxane based therapy at first recurrence.   

1. Introduction 

Endometrial cancer is the most common gynecologic malignancy in 
the United States (Siegel et al., 2021). Most patients with endometrial 
cancer have stage I disease at presentation, and surgery with hysterec-
tomy is recommended for primary treatment. For patients with high 
intermediate risk tumors based on pathologic factors, adjuvant therapy 
(radiation and/or chemotherapy) is often recommended (Keys et al., 
2004; Creutzberg et al., 2000; Nout et al., 2010; Randall et al., 2019; de 
Boer et al., 2018). While a number of cytotoxic agents and combination 
regimens have been evaluated, carboplatin and paclitaxel is generally 
considered the preferred chemotherapy regimen for patients receiving 
adjuvant therapy (Mustea et al., 2013; Jutzi et al., 2013; de Boer et al., 
2016). 

The recurrence rate for patients with early stage endometrial cancer 
is approximately 15%, and for most patients, the disease recurs within 
three years of initial treatment (Fung-Kee-Fung et al., 2006; Tjalma 
et al., 2004; Morrow et al., 1991). The median survival for patients with 
recurrent or advanced disease is poor, approximately 12 months (Obel 

et al., 2006). Recurrence may be treated with radiation, systemic ther-
apy, or both, depending on the site and extent of recurrence and pre-
vious treatments. Carboplatin plus paclitaxel is often used first in the 
recurrent setting, given a response rate of 40–67% and the lower toxicity 
compared to other regimens (Fleming et al., 2004; Cella et al., 2010; 
Miller et al., 2020; Sovak et al., 2007; Pectasides et al., 2008; Sorbe 
et al., 2008). A number of other chemotherapy agents, including 
immunotherapeutic and targeted therapeutic options, have been studied 
in the advanced and recurrent setting; in general there are limited data 
to recommend use of these alternative regimens, with the exception of 
recent data supporting the approval of lenvatinib in combination with 
pembroluzimab for advanced endometrial cancer (Makker et al., 2022). 

To date, there is little data examining patterns of chemotherapy use 
in either the adjuvant or recurrent setting for patients with endometrial 
cancer. This is of particular importance as treatment paradigms are 
rapidly shifting. The objective of our study was to describe the patterns 
of utilization of cytotoxic, hormonal, and immunotherapy in patients 
with endometrial cancer in the adjuvant setting and at the time of first 
recurrence. 
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2. Materials and methods 

2.1. Data source 

The IBM MarketScan Research Databases were used for analysis. The 
MarketScan commercial insurance database includes health data from 
approximately 350 payers in all 50 states, and captures claims from 
around 50 million patients prior to 2015, and around 30 million patients 
annually since 2015 (Hansen, 2017) For commercially insured patients 
with Medicare supplemental plans, claims partially covered by Medicare 
are included in the MarketScan datasets, while claims covered entirely 
by Medicare may not be included. The Medicaid database contains 
healthcare service utilization of Medicaid beneficiaries covered under 
fee-for-service and managed care plans in 12 geographically dispersed 

states. 
The MarketScan database captures information on patient-level 

clinical services across inpatient and outpatient settings and pharma-
ceutical claims. It provides longitudinal data to track patients’ medical 
services and prescriptions of medications over time. The database con-
tains de-identified data and was determined to be non-human subjects 
research by the Columbia University Institutional Review Board. 

2.2. Study population 

Patients aged 18 years or older with endometrial cancer, diagnosed 
from January 1, 2011 to December 31, 2019, were included in the 
analysis. To capture incident cases of endometrial cancer, the analysis 
was limited to patients who underwent hysterectomy and had at least 

Fig. 1. Cohort selection flow chart for patients with commercial insurance and Medicaid insurance.  
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two billing claims for endometrial cancer (Supplemental Table 1). Pa-
tients who did not have continuous health insurance and drug coverage 
from 6 months before to 6 months after hysterectomy were excluded. 
Neoadjuvant therapy was defined as the presence of chemotherapy or 
radiation claims within 180 days before hysterectomy, and patients with 
neoadjuvant therapy were excluded. Patients with two or more claims 
for other cancer diagnoses during the period from 6 months before to 6 
months after hysterectomy were excluded (Fig. 1). Each patient was 
followed longitudinally from the time of hysterectomy until the 
maximum of insurance enrollment. 

2.3. Adjuvant chemotherapy and radiation 

Chemotherapeutic agents were identified by matching generic drug 
names and National Drug Codes (NDCs) to the MarketScan RED BOOK, 
which provides specific drug dosing concentration (mg/unit) and route 
of administration. HCPCS codes were used to capture chemotherapy 
agents administered intravenously. Non-specific chemotherapy admin-
istration was captured by ICD-9-CM and ICD-10-CM and Current Pro-
cedural Terminology (CPT) codes. 

Adjuvant chemotherapy was defined as the occurrence of at least two 
claims for chemotherapy on differing days within 6 months after hys-
terectomy. The chemotherapy agents of interest included drugs that 
were utilized by more than 2% of patients (including carboplatin, 
paclitaxel, cisplatin, docetaxel, gemcitabine) and bevacizumab. The 
combination of chemotherapy agents was classified into four sub- 
groups: platinum-taxanes for patients receiving both carboplatin or 
cisplatin and paclitaxel or docetaxel including with other agents; plat-
inum with or without non-taxane drugs including carboplatin or 
cisplatin alone or with any other non-taxane drug; taxanes with or 
without non-platinum drugs including paclitaxel or docetaxel alone or 
with any other non-platinum drug; and non-platinum and non-taxane 
drugs. The duration of adjuvant chemotherapy was defined as the 
period from the start of chemotherapy to the end of the same chemo-
therapy agent combination. Patients were censored at the last date of 
continuous insurance enrollment. 

Adjuvant radiation was defined as the identification of specific or 
non-specific radiation claims identified by ICD and/or CPT codes, within 
180 days of hysterectomy. The combination of adjuvant chemotherapy 
and radiation was classified as receipt of both, receipt of chemotherapy 
alone, receipt of radiation alone, and none. 

2.4. First-line chemotherapy for recurrence 

Recurrence was defined based on the introduction of a new thera-
peutic agent or a gap of greater than 3 months from adjuvant therapy for 
patients who received adjuvant chemotherapy. For those who did not 
receive adjuvant chemotherapy, recurrence was defined as initiation of 
chemotherapy more than 180 days after hysterectomy. First line 
recurrence chemotherapy agents with utilization rates of >2% or clini-
cally relevant drugs including carboplatin, paclitaxel, docetaxel, bev-
acizumab, gemcitabine, doxorubicin, cisplatin, topotecan, 
pembrolizumab, tamoxifen, megestrol acetate, ifosfamide, letrozole, 
cyclophosphamide, methotrexate, anastrozole, and lenvatinib were 
analyzed. The median number of months from hysterectomy to initia-
tion of chemotherapy for recurrence was noted for each patient. 

Since platinum therapy and taxanes are often used concomitantly in 
early settings, treatment combinations for first line recurrence were 
classified into the same four sub-groups as adjuvant chemotherapy, 
including platinum-taxanes, platinum with or without non-taxane 
drugs, taxanes with or without non-platinum drugs, and non-platinum 
and non-taxane drugs. The non-platinum and non-taxane drugs group 
was further classified as hormonal therapy if a patient received tamox-
ifen, megestrol acetate, letrozole, anastrozole, or exemestane; cytotoxic 
therapy if a patient received doxorubicin, gemcitabine, methotrexate, 5- 
fluorouracil, cyclophosphamide, ifosfamide, or topotecan; 

immunotherapy if a patient received pembrolizumab; and targeted 
therapy if a patient received bevacizumab or lenvatinib. To be consistent 
with the algorithm used in defining adjuvant chemotherapy, the treat-
ment combinations for first line recurrence were limited to the patients 
who had claims on at least two separate days within three months of 
initiation to treatment of the recurrence. 

2.5. Covariates and statistical analysis 

Patients were stratified into two groups based on health insurance 
coverage: commercial insurance or Medicaid. Patient demographics at 
the time of surgery, including year of hysterectomy, age at surgery (<40, 
40–49, 50–59, 60–69, ≥70 years), and Elixhauser comorbidity score (0, 
1, ≥2) were recorded (Moore et al., 2017). Information on race and 
ethnicity (White, Black, Hispanic, other/unknown) was only available 
for Medicaid patients, and geographic information including metropol-
itan statistical area (yes, no, unknown) and region (northeast, north 
central, south, west, unknown) were only available for commercially 
insured patients. Patients’ procedure year, age at surgery, and comor-
bidity score were compared by health insurance status using chi-square 
tests. 

Adjuvant chemotherapy and chemotherapy for first recurrence are 
presented descriptively by health insurance. Patterns of first line 
chemotherapy use were further stratified by receipt of adjuvant 
chemotherapy. Chi-square tests were utilized for two group compari-
sons. A time to event analysis was used to calculate the cumulative 
recurrence rate at different follow-up time points by adjuvant chemo-
therapy setting. Separate analyses of first line chemotherapy use strat-
ified by insurance status are also presented. All analyses were conducted 
using SAS version 9.4 (SAS Institute Inc., Cary, North Carolina). All 
hypothesis tests were two-sided. A p-value of <0.05 was considered 
statistically significant. 

3. Results 

A total of 22,632 patients were identified, including 94.2% (21,327) 
with commercial insurance and 5.8% (1,305) with Medicaid coverage. 
The median age at the time of surgery was 59.0 years (IQR 54.0–64.0 
years). Patients with Medicaid coverage were slightly younger. Within 
the Medicaid cohort, 56.6% of patients were White, 23.3% Black, and 
1.8% Hispanic (Supplemental Table 2). Compared to commercially 
insured patients, Medicaid beneficiaries were more likely to have a co-
morbidity score ≥ 2 (62.2% vs. 27.4%, P < 0.0001) and were less likely 
to receive adjuvant radiation (24.4% vs. 32.0%, P < 0.0001) and adju-
vant chemotherapy (14.7% vs. 19.6%, P < 0.0001) (Table 1). 

A total of 7,147 patients (31.6%) received adjuvant radiation, 4,381 
(19.4%) received adjuvant chemotherapy, and 3,723 (16.5%) received 
both (Table 1). Of those who received adjuvant chemotherapy, the most 
commonly utilized agents were carboplatin (90.3%) and paclitaxel 
(85.8%) (Table 2). Other agents utilized included cisplatin (9.4%), 
docetaxel (9.3%), gemcitabine (3.8%), and doxorubicin (2.0%), while 
bevacizumab was utilized in 1.5% of patients. A combination of a 
platinum and a taxane was utilized as adjuvant therapy in 88.8% of 
patients who received adjuvant chemotherapy while non-platinum/non- 
taxane therapy was utilized in 0.6% of these patients. Platinum-based 
therapy alone or with a non-taxane agent was utilized in 6.6% of the 
cohort, while 4.0% of the cohort received taxane-based therapy alone or 
with non-platinum agents. The median duration of adjuvant chemo-
therapy use was 3.6 months (IQR 2.6–4.7 months). Overall, the patterns 
of adjuvant chemotherapy use were similar among patients with com-
mercial insurance and those with Medicaid. 

Therapy for recurrent endometrial cancer was initiated in 1,825 
patients (8.1% of the entire cohort) (Table 3). Chemotherapy for 
recurrent disease was initiated in 23.2% of those who received adjuvant 
chemotherapy after initial surgery and in 4.4% of those who did not. The 
most commonly utilized agents in the recurrent setting were carboplatin 

A. Knisely et al.                                                                                                                                                                                                                                 



Gynecologic Oncology Reports 41 (2022) 101002

4

(52.4%), paclitaxel (47.8%), doxorubicin (22.0%), bevacizumab 
(18.3%), gemcitabine (10.6%), docetaxel (9.6%), cisplatin (8.4%), 
tamoxifen (7.7%), cyclophosphamide (3.7%), megestrol acetate (3.4%), 
topotecan (3.2%), letrozole (3.1%), methotrexate (3.0%), pem-
brolizumab (2.7%), and anastrazole (2.7%). Lenvatinib and ifosfamide 
were utilized in 1.8% and 1.4% of patients, respectively. Overall, plat-
inum and taxane combination therapy was used in 788 (46.8%) patients, 
platinum-based therapy alone or with a non-taxane drug was used in 
194 patients (11.5%), while taxanes alone or with a non-platinum agent 
were used in 145 (8.6%). Non-platinum/non-taxane cytotoxic therapy 
was initiated in 281 (16.7%) patients, while 167 (9.9%) were treated 
with hormonal therapy, and 28 (1.7%) with immunotherapy. The 
overall platinum re-challenge rate was 14.5% (605/4179) in the overall 
population, 14.4% (574/3996) in commercially insured patients, and 
16.9% (31/183) in Medicaid beneficiaries. 

Table 1 
Demographics and clinical factors of endometrial cancer patients who under-
went hysterectomy stratified by health insurance coverage.   

Total Commercially 
insured 
patients 

Medicaid 
patients 

P- 
values*  

N (%) N (%) N (%)  

Total No. of 
patients 

22,632 21,327 1305  

Hysterectomy 
year    

<0.0001 

2011 1689 (7.5) 1625 (7.6) 64 (4.9)  
2012 3182 (14.1) 3109 (14.6) 73 (5.6)  
2013 2942 (13.0) 2869 (13.5) 73 (5.6)  
2014 2949 (13.0) 2782 (13.0) 167 (12.8)  
2015 2745 (12.1) 2552 (12.0) 193 (14.8)  
2016 2691 (11.9) 2460 (11.5) 231 (17.7)  
2017 2256 (10.0) 2047 (9.6) 209 (16)  
2018 2180 (9.6) 1974 (9.3) 206 (15.8)  
2019 1998 (8.8) 1909 (9.0) 89 (6.8)  

Age at surgery 
(years)    

<0.0001 

Median [IQR] 
years 

59.0 
[54.0–64.0] 

60.0 
[54.0–64.0] 

55.0 
[47.0–61.0]  

<40 784 (3.5) 647 (3.0) 137 (10.5)  
40–49 2533 (11.2) 2268 (10.6) 265 (20.3)  
50–59 8106 (35.8) 7603 (35.7) 503 (38.5)  
60–69 8158 (36.1) 7792 (36.5) 366 (28.0)  
60–64 6193 (27.4) 5868 (27.5) 325 (24.9)  
65–69 1965 (8.7) 1924 (9.0) 41 (3.1)  
≥70 3051 (13.5) 3017 (14.2) 34 (2.6)  

Race    NA 
White NA NA 738 (56.6)  
Black NA NA 304 (23.3)  
Hispanic NA NA 24 (1.8)  
Other/Unknown NA NA 239 (18.3)  

Metropolitan 
statistics area    

NA 

Non-MSA 2908 (12.8) 2908 (13.6) NA  
MSA 17,064 

(75.4) 
17,064 (80.0) NA  

Unknown 2660 (11.8) 1355 (6.4) NA  
Region    NA 

Northeast 4850 (21.4) 4850 (22.7) NA  
North central 5620 (24.8) 5620 (26.4) NA  
South 7489 (33.1) 7489 (35.1) NA  
West 3213 (14.2) 3213 (15.1) NA  
Unknown 1460 (6.5) 155 (0.7) NA  

Elixhauser 
comorbidity 
score    

<0.0001 

0 10,502 
(46.4) 

10,241 (48.0) 261 (20)  

1 5481 (24.2) 5249 (24.6) 232 (17.8)  
≥2 6649 (29.4) 5837 (27.4) 812 (62.2)  

Adjuvant 
radiation    

<0.0001 

No 15,485 
(68.4) 

14,499 (68.0) 986 (75.6)  

Yes 7147 (31.6) 6,828 (32.0) 319 (24.4)  
Adjuvant 

chemotherapy    
<0.0001 

No 18,251 
(80.6) 

17,138 (80.4) 1113 (85.3)  

Yes 4381 (19.4) 4,189 (19.6) 192 (14.7)  
Adjuvant 

chemotherapy 
and radiation    

<0.0001 

Both 3723 (16.5) 3,276 (15.4) 148 (11.3)  
Chemotherapy 
alone 

957 (4.2) 913 (4.3) 44 (3.4)  

Radiation alone 3723 (16.5) 3,552 (16.7) 171 (13.1)  
None 14,528 

(64.2) 
13,586 (63.7) 942 (72.2)  

Commercially insured patients included patients with or without Medicare 
supplemental plan. For patients with Medicare supplemental plan, claims 
partially covered by Medicare were included in the analysis, while claims 
covered 100% by Medicare were not included in the analysis. 

Definition of adjuvant radiation: Patients who had any radiation codes, specific 
or non-specific, within 180 days after hysterectomy. 
Definition of adjuvant chemotherapy: Patients with at least two claims of 
chemotherapy agents within 6 months of surgery. 

* P-values calculated from Chi-Square test. 

Table 2 
Adjuvant chemotherapy in women with newly diagnosed endometrial cancer.   

Total Commercially 
insured patients 

Medicaid 
patients  

N (%) N (%) N (%) 

Total Patients 4381 4189 192 
Drugs of interest    

Carboplatin 3958 
(90.3) 

3,792 (90.5) 166 (86.5) 

Paclitaxel 3758 
(85.8) 

3,592 (85.8) 166 (86.5) 

Cisplatin 411 (9.4) 393 (9.4) 18 (9.4) 
Docetaxel 409 (9.3) 391 (9.3) 18 (9.4) 
Gemcitabine 165 (3.8) 159 (3.8) 6 (3.1) 
Doxorubicin 89 (2.0) 88 (2.1) 1 (0.5) 
Bevacizumab 66 (1.5) 62 (1.5) 4 (2.1) 

Combination patterns    
Platinum-taxanes 3892 

(88.8) 
3,726 (88.9) 166 (86.5) 

Platinum with or without 
non-taxanes drugs 

287 (6.6) 270 (6.4) 17 (8.6) 

Taxanes with or without 
non-platinum drugs 

174 (4.0) 166 (4.0) 8 (4.2) 

Non-platinum and non- 
taxane drugs 

28 (0.6) 27 (0.6) 1 (0.5) 

Duration of adjuvant 
chemotherapy (month)    
Median (IQR) 3.6 (2.6 

– 4.7) 
3.6 (2.8 – 4.7) 3.5 (2.2 – 4.7) 

≤1 month 149 (3.4) 141 (3.4) 8 (4.2) 
1.1–3 months 1053 

(24.0) 
1,002 (23.9) 51 (26.6) 

3.1–6 months 2599 
(59.3) 

2,495 (59.6) 104 (54.2) 

6.1–9 months 251 (5.7) 243 (5.8) 8 (4.2) 
9.1–12 months 126 (2.9) 118 (2.8) 8 (4.2) 
>12 months 203 (4.6) 190 (4.5) 13 (5.8) 

Combination patterns: 
1. Platinum-taxanes for patients receiving both carboplatin/cisplatin and 
paclitaxel/docetaxel. 
2. Platinum with or without non-taxane drugs include carboplatin/cisplatin 
alone or carboplatin/cisplatin and any other non-taxane drug. 
3. Taxanes with or without non-platinum drugs include paclitaxel/docetaxel 
alone or paclitaxel/docetaxel with any other non-platinum and non-taxane drug. 
4. Non-platinum and non-taxane drugs. 
Duration of adjuvant chemotherapy was defined as the start of chemotherapy 
of interest or non-specific chemotherapy codes to the end of targeted chemo with 
a 3-months gap or the start of new agent which ever came first. Patients were 
censored at the last date of maximum continuous enrollment. 
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For first line recurrence, platinum and taxane therapy were utilized 
in 48.7% of those who received adjuvant chemotherapy compared to 
44.4% of patients who had not received adjuvant chemotherapy 
(Table 3). Non-platinum, non-taxane based therapy was more common 
in those who had not received prior adjuvant chemotherapy than those 
who received adjuvant chemotherapy (37.3% vs. 28.0%), as was hor-
monal therapy (16.5% vs. 4.7%). Compared to patients with commercial 

insurance, Medicaid beneficiaries were less likely to receive platinum 
and taxane based therapy and more likely to receive hormonal therapy 
(Supplemental Tables 3 and 4). Platinum and taxane based therapy was 
utilized in 49.6% of patients with commercial insurance who had 
received adjuvant chemotherapy and in 45.2% of commercially insured 
patients who had not received adjuvant therapy. The corresponding 
rates of platinum-taxane use were 34.0% and 33.3%, respectively, 
among Medicaid recipients. 

The median time from hysterectomy to initiation of chemotherapy 
for recurrence was 13.3 months (IQR 7.6 to 23.1 months). Patients who 
received adjuvant chemotherapy initiated chemotherapy for recurrent 
disease at a median of 10.2 months after hysterectomy compared to 
17.7 months for those who had not received adjuvant chemotherapy 
(Table 3). A time to event analysis for patients based on receipt of 
adjuvant chemotherapy demonstrated that 14.2% of patients treated 
with adjuvant chemotherapy compared to 1.5% of those who had not 
received adjuvant chemotherapy initiated chemotherapy for recurrence 
by 12 months after hysterectomy (Fig. 2A). At 24 months, the corre-
sponding rates of treatment for first line recurrence were 25.0% vs. 
3.8%, respectively, while the rates by 36 months were 30.7% vs. 5.4% at 
36 months, respectively. 

In an analysis of the Medicaid cohort that included race, the patterns 
of adjuvant chemotherapy use were similar among Black and White 
patients (Supplemental Table 5). Among patients treated for recurrence, 
use of platinum-taxane therapy was most common, with similar rates of 
use among Black and White patients. However, White patients were 
more likely to receive hormonal therapy, and Black patients were more 
likely to receive taxanes alone or with other non-platinum drugs (Sup-
plemental Table 6). 

4. Discussion 

Among patients with endometrial cancer who underwent hysterec-
tomy between 2011 and 2019, 19% of patients received adjuvant 
chemotherapy and the majority (89%) were treated with a combination 
of a platinum and a taxane. At the time of first recurrence, platinum and 
taxane combination therapy was used in 48% of patients, while non- 
platinum/non-taxane therapy was initiated in 32% of patients, with 
cytotoxic therapy being more commonly used compared to hormonal 
and immunotherapy options. 

Treatment for advanced stage and recurrent endometrial cancer has 
gradually evolved over time. Historically, doxorubicin was considered 
the most active agent for endometrial cancer and early trials utilizing 
single agent doxocubicin demonstrated response rates of approximately 
20–25% (Thigpen et al., 1994; Aapro et al., 2003). Subsequent trials 
added cisplatin and paclitaxel to doxorubicin and noted improved 
response rates (as high as 57%), as well as higher progression-free and 
overall survival rates (Fleming et al., 2004; Aapro et al., 2003; Thigpen 
et al., 2004). A recent cooperative group trial (GOG 209) established the 
non-inferiority of carboplatin plus paclitaxel (TC) compared to doxo-
rubicin, carboplatin, and paclitaxel (TAP) with lower toxicity, estab-
lishing TC as the standard first-line chemotherapy in advanced and 
recurrent endometrial cancer (Miller et al., 2020). It should be noted, 
however, that GOG 209 excluded patients who had previously received 
chemotherapy. 

In the current analysis, platinum and taxane therapy was the most 
commonly utilized regimen at the time of first recurrence. The next most 
commonly used agents in this setting were doxorubicin (22.0%) and 
bevacizumab (18.3%). Phase II studies have shown that bevacizumab is 
active and well tolerated both as single agent therapy and when used in 
combination with carboplatin and paclitaxel in the recurrent setting, 
(Aghajanian et al., 2011; Simpkins et al., 2015; Aghajanian et al., 2018; 
Lorusso et al., 2019). and the addition of bevacizumab to carboplatin/ 
paclitaxel has shown improved response rate (72% vs 54%) and 
numerically greater but not statistically significantly improved 
progression-free survival and overall survival in a recent phase II 

Table 3 
Therapy for first line recurrence in women with endometrial cancer stratified by 
receipt of adjuvant chemotherapy.   

Total Patients who 
received 
adjuvant 
chemotherapy 

Patients who did 
not receive 
adjuvant 
chemotherapy  

N (%) N (%) N (%) 

Recurrence rate 1825 (8.1) 1017 (23.2) 808 (4.4) 
Median months from 

hysterectomy to 1L 
recurrence among 
patients with 
recurrence [IQR] 

13.3 
[7.6–23.1] 

10.2 [6.6–18.0] 17.7 [10.6–31.6] 

1st line recurrence 
chemotherapy 
agents#    

Carboplatin 956 (52.4) 574 (56.4) 382 (47.3) 
Paclitaxel 873 (47.8) 487 (47.9) 386 (47.8) 
Docetaxel 176 (9.6) 93 (9.1) 83 (10.3) 
Bevacizumab 335 (18.4) 213 (20.9) 122 (15.1) 
Gemcitabine 194 (10.6) 117 (11.5) 77 (9.5) 
Doxorubicin 401 (22.0) 288 (28.3) 113 (14) 
Cisplatin 154 (8.4) 91 (8.9) 63 (7.8) 
Topotecan 59 (3.2) 52 (5.1) 7 (0.9) 
Pembrolizumab 50 (2.7) 47 (4.6) 3 (0.4) 
Tamoxifen 141 (7.7) 56 (5.5) 85 (10.5) 
Megestrol acetate 62 (3.4) 24 (2.4) 38 (4.7) 
Letrozole 56 (3.1) 21 (2.1) 35 (4.3) 
Cyclophosphamide 68 (3.7) 22 (2.2) 46 (5.7) 
Methotrexate 55 (3.0) 12 (1.2) 43 (5.3) 
Anastrozole 49 (2.7) 14 (1.4) 35 (4.3) 

Combination patterns 
within 90 days of first 
line recurrence start* 

N = 1,684 N = 939 N = 745 

Platinum-taxanes 788 (46.8) 457 (48.7) 331 (44.4) 
Platinum with or 
without non-taxane 
drugs 

194 (11.5) 146 (15.5) 57 (7.7) 

Taxanes with or 
without non-platinum 
drugs 

145 (8.6) 73 (7.8) 79 (10.6) 

Non-platinum and non- 
taxane drugs 

527 (31.3) 263 (28.0) 278 (37.3) 

Hormonal therapy 167 (9.9) 44 (4.7) 123 (16.5) 
Cytotoxic therapy 281 (16.7) 164 (17.5) 117 (15.7) 
Immunotherapy 28 (1.7) 28 (3.0) 0 (0.0) 
Targeted therapy 124 (7.4) 69 (7.3) 55 (7.4) 

Notes: 
1. Platinum-taxanes include both carboplatin/cisplatin and paclitaxel/doce-
taxel with or without other non-platinum and non-taxane drugs. 
2. Platinums with or without other drugs include carboplatin/cisplatin alone 
OR carboplatin/cisplatin and any other non-taxane drug. 
3. Taxanes with or without other drugs include paclitaxel/docetaxel alone OR 
paclitaxel/docetaxel w/ any other non-platin drug. 
4. Non-platinum and non-taxane drugs (not-mutually exclusive). 
Hormonal therapy if tamoxifen OR megestrol OR letrozole OR anastrozole OR 
exemestane. 
Cytotoxic therapy if doxorubicin OR gemcitabine OR methotrexate OR fluoro-
uracil OR cyclophosphamide OR ifosfamide OR topotecan. 
Immunotherapy if pembrolizumab. 
Targeted therapy if bevacizumab or lenvatinib. 

* Drugs need to have at least two codes within 90 days of recurrence start dates 
to be included. 

# Drugs with a utilization rate ≥ 2% are reported. 
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randomized study (MITO-END) (Lorusso et al., 2019). 
Many trials evaluating chemotherapy for recurrent endometrial 

cancer did not include patients who had previously received chemo-
therapy, and there remains limited data on standard first-line chemo-
therapy agent use for recurrence after previous adjuvant chemotherapy. 
The concept of “platinum sensitivity,” which is popular in ovarian 
cancer, has been evaluated in a retrospective study in endometrial 
cancer (Nagao et al., 2013). This multicenter retrospective cohort study 
demonstrated higher progression-free and overall survival for patients 
with platinum-free intervals of greater than 12 months. While retro-
spective analyses have been prognostic, there are no randomized clinical 
trials to support this concept for endometrial cancer, and the clinical 
utility has not been defined, mostly because of lack of agents with sig-
nificant activity in endometrial cancer (Moore et al., 2010; Matoda et al., 
2014). Our data suggest that platinum-based chemotherapy is the most 
commonly used treatment in the recurrent setting, especially when there 
has been a longer interval since initial adjuvant treatment. In our cohort, 
platinum and taxane combination therapy was the most frequently used 
regimen for patients with recurrent endometrial cancer, regardless of 
whether they had been treated with adjuvant chemotherapy. However, 
there was substantial variability in patterns of care in this setting and a 
number of patients received other cytotoxic agents or hormonal therapy. 

We identified notable disparities in patterns of care for recurrent 
endometrial cancer based on insurance status. Compared to patients 
with commercial insurance, Medicaid beneficiaries were less likely to 
receive platinum and taxane based therapy and more likely to receive 
hormonal therapy. Similarly, among Medicaid beneficiaries there were 
differences between Black and White patients in chemotherapy selec-
tion. Racial and insurance related disparities in endometrial cancer have 
previously been well documented and also appear to extend to selection 
of adjuvant and recurrent therapy (Olson et al., 2012; Wright et al., 
2009; Bregar et al., 2017; Long et al., 2013). Similarly, we noted dif-
ferences in patterns of care for patients with endometrial cancer based 
on race. Further elucidating the mechanisms driving this disparity is 
clearly needed. 

Molecular characterization of endometrial cancer is advancing 
rapidly with the recent emergence of a number of new immunothera-
peutic and targeted therapeutic options for patients with advanced and 
recurrent endometrial cancer (Arend et al., 2018). Recent data have 
demonstrated a role for immune checkpoint inhibitor therapy in this 
setting. In the current analysis, 25 patients (1.5%) with recurrent disease 
were treated with immunotherapy. A phase II study evaluating the role 
of pembrolizumab, an anti-programmed death 1 (PD-1) monoclonal 
antibody, included patients with previously treated, advanced micro-
satellite instability-high or mismatch repair-deficient (MSI-H/dMMR) 
tumors, including endometrial cancer; the results of this study demon-
strated durable antitumor activity (objective response rate of 48%) and 

manageable toxicity (O’Malley et al., 2022). A more recent phase III trial 
looking at the combination of pembroluzimab and lenvatinib, a multiple 
kinase inhibitor, in advanced endometrial cancer demonstrated 
improved progression-free and overall survival with lenvatinib in com-
bination with pembroluzimab compared with physician’s choice of 
treatment (doxorubicin or paclitaxel) (Makker et al., 2022). This com-
bination regimen is now approved by the FDA for patients with 
advanced endometrial carcinoma who have disease progression 
following prior systemic therapy, and should be considered for patients 
in this setting. As these agents have only recently gained regulatory 
approval, the majority of patients in our analysis were treated with 
cytotoxic chemotherapy. Future studies with more contemporary data 
will be important in evaluating the uptake and outcomes of these new 
therapeutic regimens. 

Our study has a number of limitations. As with any claims-based 
data, there may have been under coding of some of the chemothera-
peutics of interest. Similarly, use of non-specific chemotherapy admin-
istration codes limited our ability to discern the specific agents utilized 
in a small number of women. Our algorithm to identify incident endo-
metrial cancer may have not captured a small number of patients with 
newly diagnosed tumors. Second, MarketScan does not contain a num-
ber of important oncologic variables (histology, grade, stage), patient 
characteristics, and molecular markers that are now used to guide 
treatment. We acknowledge that these factors undoubtedly influenced 
treatment decision making and outcomes, and additional studies that 
can further adjust for these covariates are clearly needed. Third, based 
on the structure of Marketscan, the majority of patients included were 
commercially insured. As such, the data presented may not be gener-
alizable to the overall population of patients with endometrial cancer 
which is older and more heavily represented with Medicare. 

In conclusion, this study demonstrates that among patients with 
endometrial cancer who underwent hysterectomy, platinum-taxane 
combination chemotherapy was used in nearly 90% of patients as 
adjuvant therapy while nearly 70% of patients were treated with plat-
inum or taxane based therapy at first recurrence. There is limited data to 
guide chemotherapy agent selection for recurrent endometrial cancer, 
and further research is warranted to determine the best regimen based 
on specific patient and tumor characteristics. 
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