
Endometrial cancer remains the most common gynecological cancer in Europe and the US, with excellent survival rates in patients 
with early-stage disease.1 However, the prognosis of advanced/metastatic endometrial cancer is dismal. There is a considerable 
need to refine treatment options in the adjuvant and metastatic settings, especially after the failure of first-line platinum-based 
chemotherapy. Nowadays, immune checkpoint inhibitors (ICIs) have the potential to change the systemic treatment landscape 
of endometrial cancer.
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M O L EC U L A R  S U B T Y P E S  D E F I N I N G  R I S K  O F R E L A P S E
Until recently, endometrial cancer was defined by histology as either type I (endometrioid 
histology, obesity, hormone-receptor-positivity; usually good prognosis) or type II (mainly 
serous histology; bad prognosis) disease.2 This evolved to be insufficient to accurately 
estimate the risk of relapse in patients with endometrial cancer. Published in 2013, The 
Cancer Genome Atlas classification system was a breakthrough in the understanding of this 
disease.3 Molecular features in endometrial cancer have been acknowledged, which help 
to refine prognostic information. The primary goal of treating physicians is to improve the 
prognosis of patients and to apply personalized treatments. 

De-escalating strategies are warranted where the prognosis is superior, e.g., in patients with 
polymerase epsilon (POLƐ)-mutated disease (Table 1).4 Those patients are likely over-
treated by standard therapies since it is not fully clear whether this good prognosis is due to 
excellent treatment response or whether the course of the disease would be similar without 
treatment. On the other hand, tumors with a p53 dysfunction have a poor prognosis as a 
result of genomic instability and rapid progression.5 

According to The Cancer Genome Atlas, four molecular classes with different prognoses 
are currently identified.3 The significant prognostic differences across the four subgroups 
were demonstrated in a retrospective analysis of the Post-Operative Radiation Therapy in 
Endometrial Carcinoma (PORTEC)-3 trial assessing the benefit of combined adjuvant 
chemotherapy and radiotherapy versus radiotherapy alone in women with high-risk 
endometrial cancer.5,6 In this study, molecular testing of 410 tumors revealed the following 
distribution of molecular subtypes: 33.4% had mismatch repair deficiency (dMMR), 31.5% 
had non-specific molecular profile (NSMP), 22.7% were p53 abnormal and 12.4% were 
POLƐ-ultramutated. Data further indicated an excellent prognosis in patients with POLƐ-
mutated tumors, including those with histologically aggressive features (Figure 1).5 For 
poorly differentiated tumors (grade 3), 12% had POLƐ-mutations, 40% had dMMR, 18% 
had a p53-mutation and 30% had NSMP in all carcinomas.7 
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N E W  R I S K  D E F I N I T I O N  BY M O L EC U L A R  S U B T Y P E S  I N 
U P CO M I N G  C L I N I C A L T R I A L S
In 2021, new guidelines for the treatment of endometrial cancer 
were published by the European Society of Gynecological 
Oncology (ESGO), the European Society of Radio-Oncology 
(ESTRO) and the European Society of Pathology (ESP).8 
These recommendations integrate the new risk definition 
by molecular (prognostic) features, which are of extreme 
importance in paving the way to personalized medicine. 

To date, there are no robust data on the predictive value 
of results from clinical trials in endometrial cancer, as only 
data from retrospective studies are available. For example, 
a retrospective analysis of the PORTEC-3 trial showed no 
evidence of a benefit of adding chemotherapy to radiotherapy 
in a small group of dMMR patients.5 These data have to be 
corroborated in prospective randomized trials, such as the 
ongoing phase III PORTEC-4a trial (ClinicalTrials.gov 
Identifier: NCT03469674).9 

Keywords: advanced endometrial cancer, molecular subtypes, immunotherapy, second-line treatment, immune checkpoint 
inhibitors (ICIs)

Figure 1.  Recurrence-free 
survival (RFS) by molecular 
subtypes in endometrial 
cancer. abn, aberration; CTRT, 
chemoradiation; dMMR, mismatch 
repair deficiency; mut, mutation; 
NSMP, non-special molecular 
profile; POLEmut, POLE-
ultramutated tumor; RT, external 
beam radiotherapy. Adapted from 
Leon-Castillo et al. 2020.⁵
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RT
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Time Since Random Assignment (Years)

No. at Risk
RT

CTRT
 57 53 47 43 38 28
 72 69 66 62 56 41

5-year RFS: 58.6% (CTRT) v 36.2% (RT)
HR: 0.52 (95% CI: 0.30–0.91); pCOX=0.021

5-year RFS: 100% (CTRT) v 96.6% (RT)
HR: 0.02 (95% CI: <0.01–>105); pCOX=0.6375

5-year RFS: 68.0% (CTRT) v 75.5% (RT)
HR: 1.29 (95% CI: 0.68–2.45); pCOX=0.4295

5-year RFS: 79.7% (CTRT) v 67.7% (RT)
HR: 0.68 (95% CI: 0.36–1.30); PCOX=0.246
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Low-risk Intermediate risk High-intermediate risk High-risk

FIGO IA IB IA I IB II III

Myometrial 
infiltration

<50% <50% <50% - <50% - -

Histology/ 
grading

endometrioid 
G1/2

endometrioid G1/2; 
non-endometrioid G3

endometrioid G1/2; 
non-endometrioid 
G3

non- 
endometrioid 
G3

non- 
endometrioid 
G3

non- 
endometrioid 
G3

non- 
endometrioid 
G3

LVSI neg/focal neg/focal - pos pos pos pos

Molecular 
classification

POLƐ (ultra- 
mutated) MSI

p53-mutated MSS, NSMP MSS, NSMP p53-mutated p53-mutated p53-mutated

Table 1. New risk stratification of endometrial cancer 2021. Advanced stage: FIGO III with residual disease or FIGO IVA; metastatic disease: FIGO IVB FIGO; non-
endometrioid: serous, clear cell, undifferentiated. LVSI, lymph-vascular space invasion; MSI, microsatellite instable; MSS, microsatellite stable; neg, negative; NSMP, 
non-specific molecular profile; pos, positive; POLƐ, polymerase epsilon.

42 healthbook TIMES Oncology Hematology 43



S ECO N D - L I N E  T R E AT M E N T O F E N D O M E T R I A L C A N C E R
Before the era of immunotherapy, there was no standard 
treatment in the second-line therapy for patients with 
endometrial cancer. After disease progression, treatment with 
subsequent chemotherapies was often not successful, response 
rates around 10% with anthracyclines were disappointing and 
platinum- and taxane-free regimens showed little benefit.19 
Among patients with an adequate time interval (>24 months) 
after the last platinum-based chemotherapy, re-challenge 
with platinum achieved response rates of more than 60%.21 
However, treating patients in a clinical trial was (and still is) 
the best option. 

To date, different programmed cell death protein 1 (PD-1) 
and PD-L1 inhibitors have been developed for the treatment 
of relapsed endometrial cancer. PD-1 is an immune checkpoint 
protein that is expressed by tumor-infiltrating lymphocytes. 
When activated by PD-L1, T-cell activity is blocked and immune-
evasion is promoted. In the case of dMMR, tumors are especially 
sensitive to anti-PD-1/PD-L1 antibodies.22 Immunotherapy is 
generally well tolerated and immune-related side effects are 
mostly mild. As patients with endometrial cancer are often 
older and frail, it is essential to consider all comorbidities.23 
The most prevalent side effects of ICIs are pruritus, rash, 
fatigue, diarrhea, nausea, loss of appetite, fever, cough, dyspnea 
and musculoskeletal pain. Immune-related toxicity such as 
pneumonitis, colitis, hepatitis, endocrinopathies and nephritis 
are rare. However, as they are associated with potentially great 
harm, it is key to recognize them early. Fortunately, patients 
can often benefit from long durations of responses. 

In 2017, pembrolizumab, a PD-1 inhibitor, was approved by 
the FDA as the first tumor-agnostic molecule, based on the 
phase II KEYNOTE-028 trial on solid tumors with MSI-H/
dMMR after progression on standard treatment.24 The efficacy 
of pembrolizumab in endometrial cancer was confirmed in 
the phase II KEYNOTE-158 trial, with 70% of patients 
experiencing a tumor size reduction of ≥30%.25 

In 2020, Makker et al. published results from a phase Ib/II 
study assessing the efficacy of pembrolizumab in combination 
with lenvatinib, an oral VEGF receptor 1−3 inhibitor, in 
patients with advanced endometrial cancer.26 At baseline, 
nearly all patients (87%) were microsatellite stable (MSS) 
or MMR proficient (pMMR) and a PD-L1-positivity was 
observed in 50% of patients. The overall response rate (ORR) 
was relatively high at 36%, considering the pre-treatments of 
these patients. In patients with evaluable tumor assessments by 
investigators per immune-related response evaluation criteria 
in solid tumors (irRECIST) (n=102), the sum of diameters 
of target lesions decreased from baseline in 84.3% of patients 
(Figure 2). In about 40% of patients, long-lasting responses 
were achieved. Clinical benefit was also seen in difficult-to-
treat histologies such as serous endometrial cancers. Regarding 
safety, treatment-related side effects were considerable, with 
grade 3–4 toxicity occurring in about 70% of patients and 
mainly included nausea, diarrhea, hypertension and fatigue. 
Dose modifications were necessary for 70% of patients. Based 
on these data, pembrolizumab plus lenvatinib was approved 
by FDA in 2021 for the treatment of patients with advanced 
endometrial carcinoma that is not MSI-H or dMMR and who 
have disease progression following prior systemic therapy.27

In this international, randomized, prospective trial, patients 
with high-intermediate risk endometrial cancer will be 
randomized 2:1 to receive either an individual (experimental) 
treatment, based on molecular subtypes, or standard treatment. 
After surgery, patients will either be cared for with watchful 
waiting without any therapy (favorable risk), or receive 
brachytherapy (intermediate risk), or external beam radiation 
therapy (EBRT) (unfavorable risk). Patients from Switzerland 
will also be included in this study.

Furthermore, molecular insights from the PORTEC-3 trial 
will be investigated in the comprehensive international project 
Refining Adjuvant treatment IN endometrial cancer Based 
On molecular features (RAINBO), TransPORTEC platform 
trials. Molecular risk stratification and biological features 
are implemented to personalize adjuvant therapy (Table 1). 
This project will commence internationally in early 2022. 
In Switzerland, participation will be through our national 
cooperative investigating group, the Swiss Group for Clinical 
Cancer Research (SAKK). These results are eagerly anticipated 
as they can offer enormous possibilities for precision medicine.

H OW  TO  A P P R OAC H  M E TA S TAT I C  D I S E A S E ?
The following pathological biomarkers are required to decide 
on adequate treatment:
•	Estrogen receptor (ER)
•	Progesterone receptor (PgR) 
•	Human epidermal growth factor receptor (HER) 2-status  
	 in serous endometrial carcinoma
•	MMR proteins (MLH1, PMS2, MSH2, MSH6),  
	 programmed death-ligand 1 (PD-L1)
•	Microsatellite instability (MSI), tumor molecular burden 
(TMB)

About 3% of endometrial or colorectal cancers are caused by 
Lynch syndrome, formerly named hereditary non-polyposis 
colorectal carcinoma (HNPCC), which is due to mutations 
in DNA mismatch repair genes, including MLHL, MH2, 
MSH6, PMS2 and EPCAM.10 In universal tumor screening 
recommended by the National Comprehensive Cancer 
Network (NCCN) guidelines, patients with endometrial or 
colorectal cancer should be tested at primary diagnosis for 
dMMR by immuno-histochemistry in the MLH1, PMS2, 
MSH2 and MSH6 genes.11 Tumors with a loss of expression 
(dMMR) and without MLH1 promoter hypermethylation 
should be further investigated for MSI. Should a relevant 
family history of Lynch syndrome-associated tumors be 
revealed, patients are also offered genetic counseling. MSI 
should be considered even for patients without dMMR. In the 
case of MSI-high (MSI-H), germline testing is recommended 
to clarify the presence of Lynch syndrome. 

In the metastatic setting, patients with tumors overexpressing 
PD-L1 should be considered for therapy with ICIs. Both, 
MSI-H and high TMB are predictive biomarkers of 

immunotherapy response.12 A further important immuno-
histochemical parameter is the L1 cell adhesion molecule 
(L1CAM). Its overexpression has been shown to be of 
significant prognostic importance,13 however predictive 
approaches are still lacking. In the future, a combination of 
histopathological features (lymphovascular space invasion 
[LVSI], L1CAM) and new molecular subtypes will have the 
highest prognostic impact.

F I R S T- L I N E  T R E AT M E N T O F E N D O M E T R I A L C A N C E R
Pa l l i a t i v e  e n d o c r i n e  t h e r a p y
Patients with tumors with low-grade histology, ER-positivity and 
slow disease progression seem to benefit most from endocrine 
treatment (ET).14 ET often leads to long-lasting disease control 
with relatively few side effects. Over half of the patients in 
this setting may achieve prolonged responses to progestogens   
(medroxyprogesterone-acetate [200–300 mg] and megestrol-
acetate [160 mg daily] are recommended). In terms of safety, 
there is an elevated risk of thromboembolic events, as well as a 
significant increase in weight.15 ET can also be recommended 
for patients with hormone-receptor (HR)-negative disease.14

Several trials aimed to intensify the efficacy of endocrine 
monotherapies, for example, by combining an aromatase inhibitor 
(AI) with a mTOR inhibitor such as everolimus. However, 
in elderly patients, the toxicity profile of everolimus must be 
considered (e.g., mucositis, interstitial lung disease).16 At the 
European Society for Medical Oncology (ESMO) Conference 
2020, phase II data were presented on the combination of the 
AI letrozole and the CDK4/6-inhibitor palbociclib, showing a 
clinically meaningful improvement of progression-free survival 
(PFS) with this treatment regimen in patients with advanced or 
recurrent ER-positive endometrial cancer.17 These data should be 
confirmed in a phase III trial. 

Pa l l i a t i v e  c h e m o t h e r a p y
Originally, the first-line chemotherapy for the treatment of 
endometrial cancer was anthracycline-based. Doxorubicin is an 
anthracycline that has been investigated as monotherapy and 
in combination with cyclophosphamide and cisplatin in this 
patient population.18 In the GOG-209 trial, the combination 
chemotherapy of paclitaxel, doxorubicin and cisplatin (TAP) 
versus carboplatin and paclitaxel (CP) was assessed in nearly 
1,400 patients with metastatic endometrial cancer.19 The 
doublet CP demonstrated a favorable safety profile, with non-
inferiority in terms of overall survival (OS). Thus, CP remains 
the standard of care in this clinical setting. 

Combining carboplatin and paclitaxel with the monoclonal 
antibody bevacizumab, a vascular endothelial growth factor 
(VEGF) inhibitor, led to non-significant improvement in 
PFS and OS outcomes in patients with advanced or recurrent 
endometrial cancer in the randomized, phase II MITO END-2 
trial.20 This combination regimen has not yet been approved by 
the Food and Drug Administration (FDA).
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Figure 2. Tumor-shrinking (percentage change in the sum of diameters of target lesions) by microsatellite instability (MSI)/mismatch repair (MMR) in patients 
treated with pembrolizumab plus lenvatinib. dMMR, MMR deficient; MSI-H, MSI-high; pMMR, MMR proficient; PD-1, programmed cell death protein-1; PD-L1, 
programmed death-ligand 1. Adapted from Makker et al. 2020.26
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Oaknin et al. (2020) presented encouraging data from a single-
arm phase I trial (GARNET) on dostarlimab, another anti-
PD-1 antibody, in patients with recurrent or advanced dMMR 
endometrial cancer.28 An update of the study reported during 
ESGO 2021 included data from two expansion cohorts of 
patients with dMMR (n=129) and pMMR (n=161).29 At data 
cutoff, the ORR was 43.3% in the dMMR group and 13.4% in 
the pMMR group, with a median duration of response (DOR) 
not reached in both groups. More than 90% of the responding 
patients remained in response ≥6 months (range: 2.6–22.4 
months, ongoing on last assessment) (Figure 3). Treatment was 
well tolerated, with a toxicity profile as expected with ICIs. FDA 
approval of dostarlimab in this patient population followed 
in 2021 due to these promising results.30 In February 2022, 
Swissmedic approved dostarlimab for the treatment of adult 
patients with dMMR recurrent or advanced endometrial cancer 
that has progressed on or following a prior platinum-containing 
regimen.31 The approval is based on results from the dMMR 
endometrial cancer cohort of the multicenter, single-arm, 
multiple parallel-cohort, open-label GARNET study, in which 
dostarlimab showed an objective response rate (ORR) of 42.3% 
in 71 patients with dMMR recurrent or advanced endometrial 
cancer.32 This included a complete response (CR) rate of 12.7% 
and a partial response (PR) rate of 29.6%. In Switzerland, 
pembrolizumab is approved as monotherapy for the treatment 
of patients with metastatic endometrial cancer with MSI-H or 
dMMR who have progressed after standard therapy and for 
whom no satisfactory treatment alternatives are available.33 

Swissmedic approval is awaited this year for pembrolizumab plus 
lenvatinib in pMMR endometrial cancer patients.

T H E  S TO RY O F I M M U N OT H E R A PY I N  E N D O M E T R I A L 
C A N C E R  G O E S  O N
There are several ongoing trials of combination therapies with 
immunotherapy in patients with endometrial cancer. For 
example, the Italian phase III AtTEnd trial (NCT03603184) 
is currently investigating atezolizumab, a PD-L1 inhibitor, 
in combination with carboplatin and paclitaxel in women 
with advanced/recurrent endometrial cancer, independent of 
MMR status.35 Furthermore, the phase III KEYNOTE-775 
trial (NCT03517449) aimed to assess pembrolizumab in 
combination with lenvatinib versus doxorubicin or paclitaxel 
in patients with advanced endometrial cancer.35 Dostarlimab is 
being evaluated in the phase III trial (NCT03981796; RUBY) 
in combination with carboplatin/paclitaxel in patients with 
recurrent or primary advanced endometrial cancer.36 

Immunotherapy in combination with poly-ADP-ribose-
polymerase (PARP) inhibitors, antiangiogenic molecules or 
radiotherapy also emerged as a promising treatment strategy 
in patients with endometrial cancer.37–39 All these combination 
therapies are currently being investigated in clinical trials, 
offering hope for more well-tolerated treatment options.
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Figure 3. Duration of response with dostarlimab in patients with dMMR/MSI-H endometrial cancer. CR, complete response; dMMR, mismatch repair-deficient; 
MSI-H, microsatellite instability-high; PD, progressive disease; PR, partial response; SD, stable disease. Adapted from Oaknin et al. 2020.28

healthbook TIMES Oncology Hematology

healthbook Times Oncology Hematology     healthbook.ch    March, 2022 healthbook Times Oncology Hematology     healthbook.ch    March, 2022

REFERENCES

1. Siegel RL, Miller KD, Fuchs HE, Jemal A. Cancer statistics, 
2022. CA Cancer J Clin. 2022;72(1):7-33. doi:10.3322/
caac.21708
2. Bokhman JV. Two pathogenetic types of endometrial carci-
noma. Gynecol Oncol. 1983;15(1):10-17. doi:10.1016/0090-
8258(83)90111-7
3. Cancer Genome Atlas Research Network, Kandoth C, 
Schultz N, et al. Integrated genomic characterization of endo-
metrial carcinoma. Nature. 2013;497(7447):67-73. 
doi:10.1038/nature12113
4. Church DN, Stelloo E, Nout RA, et al. Prognostic signifi-
cance of POLE proofreading mutations in endometrial cancer. 
J Natl Cancer Inst. 2014;107(1):402. doi:10.1093/jnci/
dju402
5. León-Castillo A, de Boer SM, Powell ME, et al. Molecular 
Classification of the PORTEC-3 Trial for High-Risk Endo-
metrial Cancer: Impact on Prognosis and Benefit From Adju-
vant Therapy. J Clin Oncol. 2020;38(29):3388-3397. 
doi:10.1200/JCO.20.00549
6. de Boer SM, Powell ME, Mileshkin L, et al. Adjuvant 
chemoradiotherapy versus radiotherapy alone in women with 
high-risk endometrial cancer (PORTEC-3): patterns of recur-
rence and post-hoc survival analysis of a randomised phase 3 
trial. Lancet Oncol. 2019;20(9):1273-1285. doi:10.1016/
S1470-2045(19)30395-X
7. Stelloo E, Nout RA, Osse EM, et al. Improved Risk Assess-
ment by Integrating Molecular and Clinicopathological Fac-
tors in Early-stage Endometrial Cancer-Combined Analysis of 
the PORTEC Cohorts. Clin Cancer Res. 2016;22(16):4215-
4224. doi:10.1158/1078-0432.CCR-15-2878
8. Concin N, Matias-Guiu X, Vergote I, et al. ESGO/ES-
TRO/ESP guidelines for the management of patients with 
endometrial carcinoma. Int J Gynecol Cancer. 2021;31(1):12-
39. doi:10.1136/ijgc-2020-002230
9. Wortman BG, Bosse T, Nout RA, et al. Molecular-integrated 
risk profile to determine adjuvant radiotherapy in endometrial 
cancer: Evaluation of the pilot phase of the PORTEC-4a trial. 
Gynecol Oncol. 2018;151(1):69-75. doi:10.1016/j.ygy-
no.2018.07.020
10. Ryan NAJ, Glaire MA, Blake D, Cabrera-Dandy M, Evans 
DG, Crosbie EJ. The proportion of endometrial cancers asso-
ciated with Lynch syndrome: a systematic review of the litera-
ture and meta-analysis. Genet Med. 2019;21(10):2167-2180. 
doi:10.1038/s41436-019-0536-8
11. Gupta S, Provenzale D, Llor X, et al. NCCN Guidelines 
Insights: Genetic/Familial High-Risk Assessment: Colorectal, 
Version 2.2019. J Natl Compr Cancer Netw. 2019;17(9):1032-
1041. doi:10.6004/jnccn.2019.0044
12. Piulats JM, Matias-Guiu X. Immunotherapy in Endome-
trial Cancer: In the Nick of Time. Clin Cancer Res. 
2016;22(23):5623-5625. doi:10.1158/1078-0432.CCR-16-
1820
13. Van Gool IC, Stelloo E, Nout RA, et al. Prognostic signif-
icance of L1CAM expression and its association with mutant 
p53 expression in high-risk endometrial cancer. Mod Pathol. 
2016;29(2):174-181. doi:10.1038/modpathol.2015.147
14. Ethier JL, Desautels DN, Amir E, MacKay H. Is hormonal 
therapy effective in advanced endometrial cancer? A systemat-
ic review and meta-analysis. Gynecol Oncol. 2017;147(1):158-
166. doi:10.1016/j.ygyno.2017.07.002

15. van Weelden WJ, Massuger LFAG, ENITEC, Pijnenborg 
JMA, Romano A. Anti-estrogen Treatment in Endometrial 
Cancer: A Systematic Review. Front Oncol. 2019;9:359. doi: 
10.3389/fonc.2019.00359
16. Slomovitz BM, Jiang Y, Yates MS, et al. Phase II study of 
everolimus and letrozole in patients with recurrent endometri-
al carcinoma. J Clin Oncol. 2015;33(8):930-936. doi:10.1200/
JCO.2014.58.3401
17. Mirza MR, Bjørge L, Marmé F, et al. LBA28 A ran-
domised double-blind placebo-controlled phase II trial of pal-
bociclib combined with letrozole (L) in patients (pts) with 
oestrogen receptor-positive (ER+) advanced/recurrent endo-
metrial cancer (EC): NSGO-PALEO / ENGOT-EN3 trial. 
Ann Oncol. 2020;31:S1160. doi:10.1016/j.annonc. 2020.08. 
2258
18. Thigpen JT, Brady MF, Homesley HD, et al. Phase III trial 
of doxorubicin with or without cisplatin in advanced endome-
trial carcinoma: a gynecologic oncology group study. J Clin 
Oncol. 2004;22(19):3902-3908. doi:10.1200/JCO.2004.02.088
19. Miller D, Filiaci V, Fleming G, et al. Late-Breaking Ab-
stract 1: Randomized phase III noninferiority trial of first line 
chemotherapy for metastatic or recurrent endometrial carci-
noma: A Gynecologic Oncology Group study. Gynecol Oncol. 
2012;125(3):771. doi:10.1016/j.ygyno.2012.03.034
20. Lorusso D, Ferrandina G, Colombo N, et al. Carboplatin- 
paclitaxel compared to Carboplatin-Paclitaxel-Bevacizumab 
in advanced or recurrent endometrial cancer: MITO END-2 
- A randomized phase II trial. Gynecol Oncol. 2019; 155(3): 
406-412. doi:10.1016/j.ygyno.2019.10.013
21. Rubinstein M, Halpenny D, Makker V, Grisham RN, 
Aghajanian C, Cadoo K. Retreatment with carboplatin and 
paclitaxel for recurrent endometrial cancer: A retrospective 
study of the Memorial Sloan Kettering Cancer Center experi-
ence. Gynecol Oncol Rep. 2019;28:120-123. doi:10.1016/j.
gore.2019.04.002
22. Longoria TC, Eskander RN. Immunotherapy in endome-
trial cancer - an evolving therapeutic paradigm. Gynecol Oncol 
Res Pract. 2015;2(1):11. doi:10.1186/s40661-015-0020-3
23. Mittica G, Ghisoni E, Giannone G, Aglietta M, Genta S, 
Valabrega G. Checkpoint inhibitors in endometrial cancer: 
preclinical rationale and clinical activity. Oncotarget. 
2017;8(52):90532-90544. doi:10.18632/oncotarget.20042
24. Ott PA, Bang YJ, Berton-Rigaud D, et al. Safety and Anti-
tumor Activity of Pembrolizumab in Advanced Programmed 
Death Ligand 1-Positive Endometrial Cancer: Results From 
the KEYNOTE-028 Study. J Clin Oncol. 2017;35(22):2535-
2541. doi:10.1200/JCO.2017.72.5952
25. Marabelle A, Le DT, Ascierto PA, et al. Efficacy of Pem-
brolizumab in Patients With Noncolorectal High Microsatel-
lite Instability/Mismatch Repair-Deficient Cancer: Results 
From the Phase II KEYNOTE-158 Study. J Clin Oncol. 
2020;38(1):1-10. doi:10.1200/JCO.19.02105
26. Makker V, Taylor MH, Aghajanian C, et al. Lenvatinib 
Plus Pembrolizumab in Patients With Advanced Endometrial 
Cancer. J Clin Oncol. 2020;38(26):2981-2992. doi:10.1200/
JCO.19.02627
27. FDA grants regular approval to pembrolizumab and lenva-
tinib for advanced endometrial carcinoma. FDA 2021. [Ac-
cessed February 2022]. Avalaible from: https://www.fda.gov/
drugs/resources-information-approved-drugs/fda-grants-reg-

ular-approval-pembrolizumab-and-lenvatinib-advanced-en-
dometrial-carcinoma.
28. Oaknin A, Tinker AV, Gilbert L, et al. Clinical Activity 
and Safety of the Anti-Programmed Death 1 Monoclonal An-
tibody Dostarlimab for Patients With Recurrent or Advanced 
Mismatch Repair-Deficient Endometrial Cancer: A Nonran-
domized Phase 1 Clinical Trial. JAMA Oncol. 
2020;6(11):1766-1772. doi:10.1001/jamaoncol.2020.4515
29. Oaknin A, Gilbert L, Tinker A, et al. 272 Dostarlimab in 
advanced/recurrent mismatch repair deficient/microsatellite 
instability high or proficient/stable endometrial cancer: the 
GARNET study. In: Endometrial Cancer. BMJ Publishing 
Group Ltd; 2021:A85-A86. doi:10.1136/ijgc-2021-ES-
GO.131
30. JEMPERLI® (dostarlimab). Highlights of prescribing in-
formation. FDA 2021. [Accessed February 2022]. Available 
from: https://www.accessdata.fda.gov/drugsatfda_docs/la-
bel/2021/761174s000lbl.pdf.
31. JEMPERLI® (dostarlimab). Product information. Swiss-
medic 2021. [Accessed February 2022]. Available from: www.
swissmedicinfo.ch.
32. Oaknin A, Gilbert L, Tinker AV, et al. Interim analysis of 
the immune-related endpoints of the mismatch repair defi-
cient (dMMR) and proficient (MMRp) endometrial cancer 
cohorts from the GARNET study. Presented at: 2021 Society 
of Gynecologic Oncology (SGO) Virtual Annual Meeting on 
Women’s Cancer; 19–25 March 2021. Poster #10417.
33. KEYTRUDA® (pembrolizumab). Product information. 
Swissmedic 2021. [Accessed February 2022]. Available from: 
www.swissmedicinfo.ch.
34. Atezolizumab Trial in Endometrial Cancer - AtTEnd  
(AtTEnd). ClinicalTrials.gov. [Accessed February 2022]. 
Available from: https://clinicaltrials.gov/ct2/show/
NCT03603184.
35. Lenvatinib in Combination With Pembrolizumab Versus 
Treatment of Physician’s Choice in Participants With Ad-
vanced Endometrial Cancer (MK-3475-775/
E7080-G000-309 Per Merck Standard Convention [KEY-
NOTE-775]). ClinicalTrials.gov. [Accessed February 2022]. 
Available from: https://www.clinicaltrials.gov/ct2/show/
NCT03517449.
36. A Study to Evaluate Dostarlimab Plus Carboplatin-pacli-
taxel Versus Placebo Plus Carboplatin-paclitaxel in Partici-
pants With Recurrent or Primary Advanced Endometrial 
Cancer (RUBY). ClinicalTrials.gov. [Accessed February 
2022]. Available from: https://clinicaltrials.gov/ct2/show/
NCT03981796.
37. Miller RE, Lewis AJ, Powell ME. PARP inhibitors and 
immunotherapy in ovarian and endometrial cancers. Br J Ra-
diol. 2021;94(1128):20210002. doi:10.1259/bjr.20210002
38. Lee WS, Yang H, Chon HJ, Kim C. Combination of an-
ti-angiogenic therapy and immune checkpoint blockade nor-
malizes vascular-immune crosstalk to potentiate cancer immu-
nity. Exp Mol Med. 2020;52(9):1475-1485. doi:10.1038/
s12276-020-00500-y
39. Ladbury C, Germino E, Novak J, et al. Combination radi-
ation and immunotherapy in gynecologic malignancies—a 
comprehensive review. Transl Cancer Res. 2021;10(5):2609-
2619. doi:10.21037/tcr-20-3019

Therapeutic Advances in Endometrial Cancer

CONCLUSIONS

•	Early-stage endometrial cancer is the most common gynecological tumor in Europe and the US, usually with an excellent 
prognosis.

•	Integrated as risk factors in the new ESGO-ESTRO-ESP guidelines 2021, molecular biomarkers should be tested in all  
patients with endometrial cancer. 

•	Metastatic endometrial cancer is treated with palliative endocrine or platinum-based chemotherapy regimens in the first line.
•	There are new second-line treatment options with immune checkpoint inhibitors (ICIs), such as pembrolizumab and dostar-

limab for deficient mismatch repair (dMMR) endometrial cancer, as well as the combination of pembrolizumab and lenvati-
nib for MMR-proficient (pMMR) endometrial cancer.
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