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A B S T R A C T   

Objective: Microsatellite instability (MSI) due to defective DNA mismatch repair has emerged as an actionable 
biomarker in advanced endometrial cancer (aEC). Currently, there are no treatment patterns and outcomes data 
in non-MSI-high (non-MSI-H) or mismatch repair proficient (pMMR) aEC patients following prior systemic 
therapy (FPST). Our goal was to describe real-world data in this population in the US in 2019 and prior years. 
Methods: Endometrial Cancer Health Outcomes (ECHO) is a retrospective patient chart review study conducted in 
the US. Patients with non-MSI-H/pMMR aEC and progression between 06/01/2016–06/30/2019 FPST were 
eligible. Data collected included patient demographics, clinical and treatment characteristics, and clinical out
comes. Kaplan-Meier analyses were performed to estimate time to treatment discontinuation, real-world pro
gression-free survival (rwPFS), and overall survival (OS), separately by treatment category. 
Results: A total of 165 eligible patients initiated second-line therapy with chemotherapy ± bevacizumab (n =
140) or hormonal therapy (n = 25). Median age was 66.0 years at aEC diagnosis, 70.2% were Stage IIIB-IV, 
40.0% had ECOG ≥ 2 at second-line therapy initiation. Median rwPFS was 5.0 months (95% CI: 4.0–6.0) for 
patients receiving chemotherapy ± bevacizumab and 5.5 months (95% CI: 3.0–29.0) for those receiving hor
monal therapy. Median OS was 10.0 months (95% CI: 8.0–13.0) and 9.0 months (95% CI: 6.0-NA) in these 
groups, respectively. 
Conclusions: Non-MSI-H/pMMR patients who initiated second-line therapy with chemotherapy ± bevacizumab 
or hormonal therapy had poor clinical outcomes with a median survival less than 1 year and rwPFS less than 6 
months. This was the first study to define the clinical unmet need in patients with non-MSI-H/pMMR aEC with 
conventional therapy.   

1. Background 

Endometrial cancer (EC) is the most common malignancy of the fe
male reproductive tract in developed countries and has shown a steady 
increase in incidence in the past few decades (SEER, 2019). In the United 
Sates (US), the estimated incidence of EC in 2021 was 66,570 new cases 
with approximately 12,940 estimated deaths (SEER, 2019; SEER, 2021; 
Ferlay et al., 2010; Fung-Kee-Fung et al., 2006; National Comprehensive 
Cancer Network, 2021; Odagiri et al., 2011; Otsuka et al., 2010). 

Potential risk factors for EC include obesity, old age, radiation exposure, 
states of excess estrogen from polycystic ovarian syndrome, family his
tory of EC, late menopause, and early menarche. EC most commonly 
occurs in postmenopausal patients, and white patients have a higher 
incidence of EC, though the lowest mortality rate, when compared to 
other ethnicities (Ali, 2013). Over 70% of patients are diagnosed with 
stage I disease with a five-year survival rate of greater than 90%. 
However, amongst the 10%-13% patients of women diagnosed with 
advanced stage III and stage IV disease, five-year survival rate is poor 
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(60% and 29% survival, respectively) (Creasman et al., 2006; Ries et al., 
2007). 

Traditionally, treatment for EC has consisted of a combination of 
surgery, radiotherapy, and/or chemotherapy, depending on disease 
stage and histology (National Comprehensive Cancer Network, 2021). 
For patients with advanced, recurrent, or metastatic disease, guidelines 
from the National Comprehensive Cancer Network (NCCN) recommend 
combination therapy with carboplatin and paclitaxel as the preferred 
treatment regimen (National Comprehensive Cancer Network, 2021). 
However, nearly half of patients experience progression within one year 
of initiating this as a first-line regimen (Miller et al., 2020). Historically, 
there has been no clear standard of care in second-line treatment in 
patients with advanced or recurrent disease. Most recommended regi
mens have been ineffective for treating patients with advanced EC 
(aEC), except some benefit of letrozole plus everolimus observed in a 
small study (Slomovitz et al., 2015). 

DNA mismatch repair (MMR) is a key cellular repair mechanism that 
ensures genomic stability at microsatellites by preventing DNA in
sertions or deletions. MMR and microsatellite instability (MSI) can serve 
as biomarkers by which to differentiate patient tumor status and can 
guide the use of immune checkpoint blockade therapies (Zhao et al., 
2019). In a recent meta-analysis, the pooled prevalence of MSI-high 
(MSI-H) among aEC patients diagnosed in the US was estimated at 
25% (95% CI, 22%–30%) using published studies that evaluated the 
epidemiology of MSI-H; likewise, the pooled prevalence of deficient 
MMR (dMMR) was estimated at 21% (95% CI, 18%–25%) using pub
lished studies that evaluated epidemiology of dMMR (Lorenzi et al., 
2020). A multi country meta-analysis also found 28–31% MSI-H or 
dMMR tumors in EC patients (Kahn et al., 2019). Based on these esti
mates, the prevalence of non-MSI-H tumors appears to be roughly 
69–75% for aEC patients in the US. Recent approval of treatments 
focusing on DNA mismatch repair tumor status have changed the 
treatment landscape in patients with advanced or recurrent EC 
(Eskander and Powell, 2021; Makker et al., 2017; Gehrig and Bae-Jump, 
2010). In September 2019, the US Food and Drug Administration (FDA) 
granted accelerated approval for pembrolizumab and lenvatinib com
bination therapy for patients with aEC that was non-MSI-H or was 
proficient MMR (non-MSI-H/pMMR), and in July 2021 granted full 
approval (Center for Drug Evaluation and Research, 2021; Center for 
Drug Evaluation and Research, 2020). However, real-world clinical 
outcomes in non-MSI-H/pMMR aEC patients being treated with tradi
tional treatments prior to the approval of the new agent have not been 
described (Food And Drug Administration, 2021). In addition, it is un
known how many aEC patients were tested for MSI/MMR and their 
tumor status during the same time period. 

The aim of the Endometrial Cancer Health Outcomes (ECHO) study 
was to describe treatment patterns and real-world clinical outcomes in 
non-MSI-H/pMMR aEC patients who have progressed following prior 
systemic therapy in the US from mid-2016 to mid-2019. In addition, the 
study also aims to assess the rate of MSI/MMR testing in US clinical 
practice for patients with aEC. 

2. Methods 

2.1. Study design and eligibility criteria 

This was a multi-center, two-part, retrospective patient medical 
chart review study conducted in the US. A geographically dispersed, 
random sample of EC-treating oncologists (medical oncologist or gyne
cologic oncologist) were recruited from the Definitive Healthcare Na
tional Database. Oncologists provided de-identified data from eligible 
patients’ medical records. The ECHO study was approved by Western 
IRB/Copernicus Group institutional review board, which granted the 
study a waiver for obtaining informed consent from patients. 

In part 1, all female patients managed by the participating oncolo
gists who were ≥ 18 years of age when diagnosed with advanced or 

inoperable EC (stage III or IV) between July 1, 2016 and December 31, 
2018 were eligible. Patient demographic data and MSI/MMR testing 
information were obtained to help understand the utilization of MSI/ 
MMR testing in any aEC patients. 

Part 2 of the study included a subset of patients from part 1 who met 
additional inclusion criteria: patients had received at least one systemic 
therapy after the diagnosis of aEC, and had disease progression between 
July 1, 2016 – June 30, 2019. In addition, they were required to have 
confirmed non-MSI-H/pMMR tumor status and complete medical his
tory from aEC diagnosis. Patients were excluded from part 2 if they 
enrolled in any EC clinical trial during the study period, or if they had 
any prior malignancy active within the previous 3 years of aEC diag
nosis, except for locally curable cancers that have been cured. Detailed 
chart data were abstracted. Results presented herein describe the patient 
demographics, clinical characteristics, and outcomes for aEC patients 
with a non-MSI-H/pMMR tumor initiating second-line systemic therapy. 

2.2. Data collection and study measures 

De-identified patient data were entered by participating oncologists 
into an electronic case report form via a secure online portal. Data 
collected in part 1 included patient demographics, clinical characteris
tics, tumor histology, treatment history, MSI/MMR testing rates and 
results, and timing of polymerase chain reaction (PCR) and immuno
histochemistry (IHC) testing. 

In part 2, clinical outcomes and treatment patterns were collected 
and evaluated among eligible patients with non-MSI-H/pMMR status 
included from part I. Clinical outcomes included real-world best overall 
response to treatment (rwORR), real-world progression-free survival 
(rwPFS), and overall survival (OS). Response to second-line therapy was 
abstracted as reported by the physician from patients’ medical records 
and was categorized as complete response (CR), partial response (PR), 
stable disease (SD), or progressive disease (PD). The rwORR constituted 
of CR and PR. 

2.3. Statistical analysis 

Categorical variables were summarized using percentage and count. 
Continuous variables were summarized using the summary statistics of 
mean and standard deviation or median and range, as appropriate. The 
time to event variables were summarized using Kaplan-Meier methods 
and reported as median values and estimated probabilities at specific 
timepoints. The rwPFS was measured from date of initiation of second- 
line therapy until date of progression or death, with patients censored at 
date of most recent patient follow-up/contact. Overall survival (OS) was 
estimated from date of initiation of second-line therapy until date of 
death, with patients also censored at date of most recent patient follow- 
up/visit, if reported alive at time of data extraction. 

Primary outcomes were assessed in the overall patient cohort 
included for part 2 and separately in the sub-cohorts by type of second- 
line therapy: any second-line chemotherapy and/or bevacizumab 
administered as mono- or combination therapy (chemotherapy ± bev
acizumab), or hormonal therapy only. 

All statistical analyses were conducted using SAS version 9.4. 

3. Results 

3.1. Physician characteristics 

A total of 48 physicians participated in this study. Physicians were 
primarily medical oncologists (77.1%), predominantly male (77.1%), 
43.8% were over 60 years of age, and 68.7% had been practicing for 
more than 10 years. About 90% of physicians practiced in an urban 
setting, and 66.7% had a group practice. A total of 29.2% practiced in an 
academic hospital or cancer center, 31.3% practiced in a community 
setting or cancer center and 20.8% were affiliated with both. 
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3.2. MSI/MMR testing in aEC patients (Part 1) 

Of the 896 aEC patients included in Part 1, median age was 67.0 
years and 63.8% were White/Caucasian (Table S1). MSI/MMR testing 
was conducted in 826 patients (92.2%). The testing rate was 68.3% 
among patients diagnosed in 2016, which rose to 80.4% in 2017 and 
87.7% in 2018. Some of the patients were tested in the years post 
diagnosis, which resulted in the overall testing prevalence of 92.2% at 
the time of data collection. Of those tested, 85% of patients received a 
test before initiation of a systemic therapy. Among 826 patients with 
known MSI/MMR status, 62.0% had non-MSI-H/pMMR tumors and 
38.0% had MSI-H/dMMR tumors. 

3.3. Demographic and clinical characteristics of non-MSI-H/pMMR aEC 
patients initiating second-line therapy (Part 2) 

A total of 165 patients with non-MSI-H/pMMR tumors initiated 
second-line therapy during the study period with chemotherapy ±
bevacizumab or hormonal therapy (Table 1). At aEC diagnosis, median 
age in the overall patient cohort was 66.0 years, 64.2% were White/ 
Caucasian and 27.9% were Black or African origin. The most prevalent 
comorbidity was diabetes (40.6%). More than half of the patients had 
endometrioid carcinoma histology, and 70.2% had Stage IIIB-IV disease. 
At initiation of second-line of therapy, 40.0% had poor performance 
with ECOG status of ≥ 2 (Table 1). 

Patient characteristics were similar across patients initiating second- 
line with either chemotherapy ± bevacizumab or hormonal therapy. 
Median age of patients in chemotherapy ± bevacizumab group was 
65.0 years, 29.3% were Black, 15.7% were Hispanic or Latino, 37.1% 
had ECOG status of ≥ 2 at initiation of second-line of therapy and 53.6% 
had endometrioid carcinoma histology. In hormonal therapy group, 
median age of patients was 69.0 years, 20% were Black, 24% were 
Hispanic or Latino, 56% had ECOG status of ≥ 2 at initiation of second- 
line of therapy and 48% had endometrioid carcinoma histology. 

3.4. Treatment patterns in non-MSI-H/pMMR aEC patients initiating 
second-line therapy 

More than 97% of aEC patients with non-MSI-H/pMMR tumors 
received chemotherapy as first-line therapy after the diagnosis of 
advanced or inoperable EC (Table S2). In second-line treatment, 140 
patients (84.8%) received mono- or combination chemotherapy drugs 
with or without bevacizumab, and 25 (15.2%) received a mono- or 
combination hormonal therapy. Among the 140 patients that received 
chemotherapy ± bevacizumab, 43.6% received doxorubicin or doxo
rubicin liposomal monotherapy, 18.6% received bevacizumab with or 
without chemotherapy, 10.0% received a platinum-based chemotherapy 
and 27.9% received other chemotherapy including docetaxel, gemcita
bine, paclitaxel or topotecan. Among 162 patients who have previously 
received a platinum-based therapy as adjuvant/neoadjuvant therapy or 
in first-line, about 14% (n = 23) were re-treated with platinum therapy 
in second-line. Among the 25 patients that received hormonal therapy 
only, megestrol acetate monotherapy was the most frequently admin
istered (28.0% of patients). 

A total of 143 (86.7%) patients overall discontinued second-line 
therapy after a median duration of 4 months (95% confidence interval 
[CI]: 4.0–5.0) from second-line treatment initiation. The proportion of 
patients who discontinued therapy was 89.3% in the chemotherapy ±
bevacizumab group and 72% in the hormonal therapy group. Median 
time to discontinuation was 4.0 months (95% CI: 3.0–5.0) in patients 
receiving chemotherapy ± bevacizumab and 6.0 months (95% CI: 
4.0–30.0) in those receiving hormonal therapy (Fig. 1). The most com
mon reason for treatment discontinuation was disease progression (n =
95; 66.4%) in all patients and in both treatment groups, followed by 
completion of planned regimen (n = 22; 15.4%), patient refusal (n = 14; 
9.8%), and patient death (n = 14; 9.8%). Among patients that 

Table 1 
Patient demographic and clinical characteristics.   

All (N ¼
165) 

Chemotherapy ± 
Bevacizumab (N ¼
140) 

Hormonal 
Therapy (N ¼
25) 

Age at aEC diagnosis, 
years    

Mean (SD) 64.8 
(9.4) 

63.9 (9.2) 69.4 (9.2) 

Median (IQR) 66 (59.0 
to 70.0) 

65 (58.0 to 70.0) 69 (66.0 to 
74.0)  

BMI at aEC diagnosis, 
kg/m2    

Mean (SD) 28.5 
(5.6) 

28.4 (5.8) 28.9 (4.9) 

Median (IQR) 27.9 
(24.4 to 
30.9) 

27.9 (24.3 to 31.2) 28.4 (25.5 to 
30.6)  

Race, N (%)    
White 106 

(64.2) 
86 (61.4) 20 (80.0) 

Black 46 (27.9) 41 (29.3) 5 (20.0) 
Other 13 (7.9) 13 (9.3) 0 (0.0) 
Ethnicity, N (%)    
Hispanic or Latino 28 (17.0) 22 (15.7) 6 (24.0) 
Not Hispanic or Latino 137 

(83.0) 
118 (84.3) 19 (76.0)  

Charlson Comorbidity 
Index at aEC diagnosis    

Mean (SD) 1.6 (2.0) 1.5 (1.7) 2.5 (3.1) 
Median (IQR) 1 (0.0 to 

2.0) 
1 (0.0 to 2.0) 1 (0.0 to 4.0)  

ECOG-PS at start of 
second-line therapy, N 
(%)    

0 8 (4.8) 7 (5.0) 1 (4.0) 
1 86 (52.1) 76 (54.3) 10 (40.0) 
2 63 (38.2) 49 (35.0) 14 (56.0) 
3 3 (1.8) 3 (2.1) 0 (0.0) 
Not assessed / Unknown 5 (3.0) 5 (3.6) 0 (0.0)  

Disease stage at 
diagnosis, N (%)    

IA 4 (2.4) 3 (2.1) 1 (4.0) 
IB 12 (7.3) 10 (7.1) 2 (8.0) 
II 30 (18.2) 27 (19.3) 3 (12.0) 
IIIA 3 (1.8) 3 (2.1) 0 (0.0) 
IIIB 1 (0.6) 1 (0.7) 0 (0.0) 
IIIC 5 (3.0) 4 (2.9) 1 (4.0) 
IVA-T4, Any N, M0 7 (4.2) 6 (4.3) 1 (4.0) 
IVB-Any T, Any N, M1 103 

(62.4) 
86 (61.4) 17 (68.0)  

Histology at diagnosis, 
N (%)    

Carcinosarcoma 4 (2.4) 4 (2.9) 0 (0.0) 
Clear cell carcinoma 22 (13.3) 17 (12.1) 5 (20.0) 
Endometrioid 

carcinoma 
87 (52.7) 75 (53.6) 12 (48.0) 

Mucinous carcinoma 14 (8.5) 13 (9.3) 1 (4.0) 
Serous carcinoma 30 (18.2) 24 (17.1) 6 (24.0) 
Undifferentiated 

carcinoma/ mixed cell 
tumors 

7 (4.2) 6 (4.3) 1 (4.0) 

Uterine carcinosarcoma 1 (0.6) 1 (0.7) 0 (0.0)  

Metastatic site at aEC 
diagnosis, N (%)    

Bone 24 (14.5) 22 (15.7) 2 (8.0) 

(continued on next page) 
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discontinued second-line therapy, 28% (n = 35) of chemotherapy ±
bevacizumab patients and 16.7% (n = 3) of hormonal therapy patients 
initiated a subsequent third line. The most common third-line therapy 
initiated was pembrolizumab and lenvatinib (n = 14; 36.8%) followed 
by megestrol acetate and tamoxifen (n = 4; 10.5%). 

3.5. Clinical outcomes in non-MSI-H/pMMR aEC patients initiating 
second-line therapy 

Physician-reported rwORR in patients initiating second-line therapy 
was 43.0% (CR, 4.8%; PR, 38.2%), of which 69.0% patients lost 
response during or following completion of second-line therapy. CR or 
PR was achieved in 46.4% of patients with chemotherapy ± bev
acizumab and 24% of patients with hormonal therapy. The median time 
to rwORR from initiation of second-line therapy was 2.0 months overall 
(2 months for chemotherapy ± bevacizumab and 3 months for hormonal 
therapy). 

Median rwPFS was 5.0 months (95% CI: 4.0–6.0) in the overall 
cohort, 5.0 months (95% CI: 4.0–6.0) for patients who received 
chemotherapy ± bevacizumab and 5.5 months (95% CI: 3.0–29.0) for 
patients who received hormonal therapy (Fig. 2). The estimated 

probabilities of rwPFS at 6, 12, and 24 months since the initiation of 
second-line therapy were 40.7%, 22.1% and 16.5% respectively, in the 
overall cohort. The estimated probabilities in the chemotherapy ±
bevacizumab group were 40.0%, 20.5%, and 14.4%, respectively, and 
45.5%, 31.8%, and 26.5%, in the hormonal therapy group, respectively. 

Median OS was 10.0 months (95% CI: 8.0–12.0) in the overall 
cohort, 10.0 months (95% CI: 8.0–13.0) in patients who received 
chemotherapy ± bevacizumab, and 9.0 months (95% CI: 6.0-NA) in 
patients who received hormonal therapy (Fig. 3). The estimated prob
ability of survival at 6, 12, and 24 months since the initiation of second- 
line therapy were 61.8%, 41.5% and 24%, respectively, in the overall 
cohort. The estimated probabilities of survival at 6, 12, and 24 months in 
the chemotherapy ± bevacizumab group were 61.9%, 41.0%, and 
21.8%, respectively, and 61.4%, 43.9%, and 32.9%, in the hormonal 
therapy group, respectively. 

4. Discussion 

To our knowledge, this is the first real-world observational study 
conducted in the US to assess MSI/MMR testing rate in aEC patients, as 
well as treatment patterns and real-world clinical outcomes in aEC pa
tients with non-MSI-H/pMMR tumors that progressed following a prior 
systemic therapy. Data for this study was provided by geographically 
dispersed physicians, primarily medical oncologists located in urban 
areas and mostly from a group-based practice setting. The patients in 
this study were relatively representative of the general aEC population 
in the US in terms of age, race and histology (American Cancer Society, 
2021; McMeekin et al., 2007). 

Treatment selection of novel therapies approved in recent years is 
dependent on patients’ tumor status confirmed by MSI/MMR testing. 
Traditionally, MMR testing was adopted in patients with solid tumors to 
screen for Lynch syndrome based on the 1996 Bethesda Guidelines 
developed by National Cancer Institute (NCI) (Silva et al., 2019). In 
2015, Lynch syndrome was understood to be more prevalent than was 

Table 1 (continued )  

All (N ¼
165) 

Chemotherapy ± 
Bevacizumab (N ¼
140) 

Hormonal 
Therapy (N ¼
25) 

Distant lymph nodes 58 (35.2) 51 (36.4) 7 (28.0) 
Kidney 4 (2.4) 4 (2.9) 0 (0.0) 
Liver 51 (30.9) 41 (29.3) 10 (40.0) 
Lung 90 (54.5) 75 (53.6) 15 (60.0) 
Pancreas 1 (0.6) 1 (0.7) 0 (0.0) 
Other 17 (10.3) 13 (9.3) 4 (16.0) 

Abbreviations: aEC, advanced endometrial cancer; BMI, body mass index; 
ECOG-PS, Eastern Cooperative Oncology Group performance status; IQR, 
interquartile range; SD, standard deviation. 

Fig. 1. Kaplan–Meier plot of time to treatment discontinuation in aEC patients with non-MSI-H/pMMR tumors. Abbreviations: Bev, bevacizumab; CI, confidence 
interval; MSI-H, microsatellite instability high; pMMR, mismatch repair proficient. 
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Fig. 2. Kaplan–Meier plot of real-world Progression-Free Survival (PFS) in advanced endometrial cancer patients with non-MSI-H/pMMR tumors. Abbreviations: 
Bev, bevacizumab; CI, confidence interval; NE, not estimable; MSI-H, microsatellite instability high; PFS, progression free survival; pMMR, mismatch 
repair proficient. 

Fig. 3. Kaplan–Meier plot of Overall Survival (OS) in advanced endometrial cancer patients with non-MSI-H/pMMR tumors. Abbreviations: Bev, bevacizumab; CI, 
confidence interval; MSI-H, microsatellite instability high; NE, not estimable; OS, overall survival; pMMR, mismatch repair proficient. 
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originally thought, and as such, one of the recommended approaches by 
the Society for Gynecology Oncology (SGO) was to perform universal 
tumor testing for all EC patients (American College of Obstetricians and 
Gynocologists, 2014). With the approval of new biomarker specific 
therapies for aEC since 2017 in the US, the testing rate is expected to 
increase in this population. In our study, MSI/MMR testing rate for all 
aEC patients was above 92% as of 2019, and 85% of patients were tested 
prior to initiation of a systemic therapy. This suggests that testing for 
MSI/MMR has been well adopted in routine clinical practice in the US 
for aEC patients. Our results suggest an increasing trend in testing rate in 
the US over the study period from 68.3% in 2016 to 87.7% in 2018, 
indicating increased awareness of biomarker targeted therapies among 
oncologists. 

More than 80% patients included in this study initiated their first- 
line of systemic therapy with a carboplatin-paclitaxel based regimen, 
which is consistent with the NCCN guidelines (National Comprehensive 
Cancer Network, 2021). In second-line, 85% of patients had a chemo
therapy regimen while 15% had a hormonal therapy. The three most 
frequently administered regimens were doxorubicin liposomal, gemci
tabine and doxorubicin for chemotherapy and megestrol acetate, letro
zole and tamoxifen for hormonal therapy. Our study also found that 
among those initiating second-line chemotherapy, the actual regimen 
consisted of varied combinations involving up to 13 different drugs 
across all patients, while those initiating hormonal therapy were treated 
with 6 different drugs. Such variation in the choice of drugs used as 
monotherapy or combination therapy indicates a lack of consensus 
among physicians on the standard of care (SOC) for second-line. 

Results of our study showed median OS of mere 10 months and 
rwPFS of only 5 months from initiation of second-line chemotherapy ±
bevacizumab or hormonal therapy groups indicating a transient effect of 
these regimens in non-MSI-H/pMMR aEC patients. While there are no 
previously published RWE studies that evaluated clinical outcomes in 
non-MSI-H/pMMR aEC patients, data from clinical trials provide some 
insight on the efficacy of treatment regimens in this population. The 
Phase III Study 309/KEYNOTE-775 randomized trial assessed outcomes 
in advanced, metastatic, or recurrent endometrial cancer with non-MSI- 
H/pMMR tumors that had progressed after a prior platinum-based 
therapy. This trial reported outcomes in patients with the novel lenva
tinib/pembrolizumab therapy vs. patients treated with SOC consisting of 
doxorubicin and paclitaxel-based treatment. Patients treated with len
vatinib/pembrolizumab had a PFS of 7.2 months and OS of 18.3 months 
compared to a PFS of 3.8 months and OS of 11.4 months for chemo
therapy arm, demonstrating a significant benefit in treating aEC patients 
with lenvatinib/pembrolizumab. Our study assessed the disease burden 
in patients prior to approval of the novel therapies and reported a me
dian rwPFS of 5 months and OS of 10 months which were comparable to 
the SOC arm in the trial.. The Phase II PHAEDRA trial in aEC patients 
with pMMR that failed 1–3 prior lines treated with durvalumab found 
14% of patients remained progression-free at 6 months and 51% sur
vived at 12 months (Antill et al., 2021). A phase II study of avelumab in 
patients with recurrent or persistent EC found median PFS of 1.9 months 
and OS of 6.6 months in patients with pMMR tumors; this cohort was 
closed to enrollment due to futility (Konstantinopoulos et al., 2019). The 
outcomes across these different regimens evaluated in clinical trials as 
well as our real-world study results corroborate the challenges in 
achieving optimal outcomes for patients with non-MSI-H/pMMR 
tumors. 

This study has several strengths. First, a random sample of eligible 
patients were selected from all geographic regions of the US; the study 
cohort represented a broad patient population unrestricted by age, 
ethnicity, and physical functioning. Second, patient medical charts are 
often the best and most complete sources of information for documen
tation of cancer treatments and clinical outcomes. Third, the study 
period allowed for sufficient follow-up for the collection of subsequent 
lines of therapy and clinical outcomes (particularly OS). However, the 
study has some limitations inherent to the nature of the study design. 

First, study results are subject to extraction or measurement error. Ef
forts were implemented to conduct thorough data validation to improve 
the accuracy and consistency of collected information. Second, the data 
extracted were limited by information available in the medical charts of 
the patients, and there may be inconsistency in outcomes measurement 
across participating physicians and by practices. Third, this study is 
subject to physician and patient selection bias; patients selected in the 
study may not be representative of the general population with non-MSI- 
H/pMMR aEC following prior systemic therapy in US clinical practice. 
Using a random selection method helped mitigate potential bias and 
improve generalizability of the results across the US. Lastly, when 
comparing aforementioned clinical trial studies to the current chart re
view, clinical studies reported an ORR of 3% to 19% to SOC which is 
lower than our study (Antill et al., 2021; Konstantinopoulos et al., 2019; 
Oaknin et al., 2019). A higher rwORR in our study could be due to lack of 
adherence to stringent definition of response; discrepancies in response 
assessment methodology (especially partial response) and timepoints in 
the clinical trial setting compared to real-world practice may account for 
overestimation of partial responses in clinical practice. 

This study provides the initial assessment on real-world outcomes 
and treatment patterns in patients with non-MSI-H/pMMR aEC during 
2016 to mid-2019, prior to the impact of biomarker-directed novel 
therapies in this patient population. These data suggest a significant 
unmet need in patients with non-MSI-H/pMMR tumor and need for 
novel targeted therapies with scope to improve clinical outcomes. 

5. Conclusion 

This study provides real-world treatment patterns and clinical out
comes in non-MSI-H/pMMR aEC population during mid-2016 to mid- 
2019, prior to the approval of novel biomarker-specific therapies. The 
study found almost universal MSI/MMR testing in United States among 
patients with endometrial cancer possibly reflecting real-world physi
cian awareness of the importance of MSI/MMR tumor status in patients 
diagnosed with aEC and practices conducive to adopting MSI-directed 
therapies. Patients who initiated second-line therapy with chemo
therapy or hormonal therapy had high rates of treatment discontinua
tion, and poor clinical outcomes including a median overall survival of 
less than 1 year and real-world progression-free survival of less than 6 
months. Overall, there seems to be a significant unmet medical need and 
scope for improvement in clinical outcomes. Future studies evaluating 
the lenvatinib/pembrolizumab combination therapy post 2019 are 
warranted to evaluate the real-world benefit of this therapy in patients 
with non-MSI-H/pMMR aEC in the clinical practice setting. 
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