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Abstract
Advanced endometrial carcinoma (EC) is typically 
associated with poor prognosis. However, recent ad-
vances have revolutionized therapeutic strategies. In 
patients with microsatellite stable (MSS) advanced EC, 
pembrolizumab plus lenvatinib have significantly im-
proved overall survival, progression-free survival and 
response rate compared to standard chemotherapy. 
We describe the case of a 63-year-old woman with 
advanced endometrioid adenocarcinoma exhibit-
ing mismatch repair proficiency (pMMR) and MSS who 
started treatment with pembrolizumab and lenvatinib 
after failing multiple lines of therapy. The patient had a 
favourable response, with mild side effects, and con-
tinues to receive treatment. Our experience supports 
pembrolizumab plus lenvatinib as a promising thera-

peutic option for patients with advanced recurrent EC 
with pMMR/MSS.

This article is part of the New treatment options for advanced 
endometrial carcinoma Special Issue: https://www.
drugsincontext.com/special_issues/new-treatment- 
options-for-advanced-endometrial-carcinoma
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Introduction
Endometrial carcinoma (EC) represents the sixth most 
common cancer in women worldwide.1 The most frequent 
histological sub-type is represented by endometrioid ad-
enocarcinoma. Recently, based on molecular classifica-
tion, ECs have been divided into four specific sub-types: 
POLE ultra mutated, with the most favourable prognostic 
profile; microsatellite instability (MSI) hypermutated (mis-
match repair-deficient (dMMR)), with intermediate prog-
nosis; copy number low (MMR-proficient (pMMR)); and 
copy number high, often harbouring p53 mutation, with 
the worst prognosis.1 In addition to having a prognostic 
role, this classification can also lead to tailored therapy. 
Approximately 10–15% of patients with EC present with ad-
vanced-stage disease, and 5-year survival amongst this 
sub-group of patients is reported at approximately 17%.1

In patients with EC with advanced or recurrent disease 
who progressed to first-line platinum-based chemo-
therapy combinations, only a few therapeutic options 
are currently available. The KEYNOTE-146 trial demon-
strated the efficacy of combining lenvatinib (an oral 
multi-kinase inhibitor targeting vascular endothelial 
growth factor receptors 1–3, fibroblast growth factor 
receptors 1–4 and platelet-derived growth factor-β) 
with pembrolizumab immunotherapy (a humanized 
monoclonal antibody that targets programmed cell 
death protein 1 (PD-1)), in patients with disease pro-
gression following at least one prior platinum-based 
therapy.2 Immunohistochemical analyses conducted 
by Vanderstraeten et al.3 showed that programmed 
cell death 1 ligand 1 (PD-L1) is expressed in 83% of 
primary endometrial tumours and in 100% of meta-
static lesions. Pembrolizumab, as an anti-PD-1 anti-
body, enhances immune-mediated tumour cell killing,  
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whilst lenvatinib, a tyrosine kinase inhibitor, exerts 
anti-angiogenic effects by targeting multiple path-
ways involved in tumour growth and vascularization. 
Patients with advanced pMMR/microsatellite stable 
(MSS) EC had significantly longer progression-free 
survival (PFS) with lenvatinib plus pembrolizumab 
(median 7.2 versus 3.8 months, HR 0.56, 95% CI 0.47–
0.66; p<0.001) than with chemotherapy alone. Moreo-
ver, overall survival (OS) in the pMMR population was 
significantly longer with lenvatinib plus pembroli-
zumab (median 18.3 versus 11.4 months, HR 0.62, 95% CI  
0.51–0.75; p<0.001) than with chemotherapy alone.3

We present a case of advanced pMMR/MSS EC that was 
successfully treated with pembrolizumab plus lenvatinib 
after chemotherapy failure. The patient has given con-
sent for the publication of the manuscript.

Case report
In July 2014, a 53-year-old woman underwent total 
abdominal hysterectomy and bilateral salpingo-oopho-
rectomy. The histopathological report showed well-dif-
ferentiated (G1) pT1a (according to FIGO staging4) en-
dometrial adenocarcinoma with pMMR/MSS. Following 
surgical resection, she commenced regular gynaeco-
logical and oncological follow-ups.

In November 2017, she presented to our outpatient clinic 
following a CT scan performed in September 2017, which 
had been conducted to investigate mild abdominal 
pain. The imaging revealed multiple intra-abdominal 
peritoneal lesions with the largest located adjacent to 
the middle third of the right ureter. A biopsy confirmed 
that these lesions were metastases from hormone 
receptor-positive EC, showing 80% expression for both 
oestrogen and progesterone receptors. To address the 
ureteral compression caused by the largest lesion, a 
right ureteral stent was placed.

From November 2017 to April 2018, the patient underwent 
first-line chemotherapy consisting of six cycles of car-
boplatin (AUC 5) combined with paclitaxel (175 mg/m²), 
administered every 3 weeks. This treatment resulted in a 
partial response, as evidenced by follow-up CT scans. In 
May 2018, given the tumour’s positive oestrogen recep-
tor expression, she initiated maintenance therapy with 
megestrol acetate at a dose of 160 mg daily.

In August 2018, a CT scan revealed the progression of the 
peritoneal disease. As a result, she began second-line 
chemotherapy with pegylated liposomal doxorubicin in 
September 2018. She received a total of 12 cycles, achiev-
ing a partial response. Following this, she transitioned to 
hormonal-based maintenance therapy with letrozole. 

Additionally, in September 2019, due to extensive calcifi-
cation, the right ureteral stent was removed. The patient 
continued letrozole therapy from October 2019 to Octo-
ber 2021. However, in June 2021, a CT scan demonstrated 
progressive disease with an isolated lesion identified 
near the right ureter. This finding was further confirmed 
by PET in August 2021.

After multidisciplinary consultation, it was decided to 
proceed with radiotherapy targeting the site of oli-
go-progressive disease, whilst continuing hormonal 
therapy. In August 2021, she underwent five sessions of 
radiotherapy directed at the ureteral metastasis, receiv-
ing a total dose of 3,500 cGy, administered as 700 cGy 
per day over five fractions.

In October 2021, CT-scan showed further cancer pro-
gression in the middle-third ureter lesion.

Starting November 2021 till June 2022, the patient 
underwent re-challenge chemotherapy with carbo-
platin monotherapy for nine cycles. Carboplatin mon-
otherapy was discontinued after the CT scan, June 
2022, demonstrated disease progression, evidenced 
by the development of new vaginal lesions and an 
increase in peritoneal disease burden.

The case was re-evaluated during a multidisciplinary 
meeting in July 2022. Considering the failure of multiple 
lines of chemotherapy and the presence of pMMR EC, 
the team recommended initiating treatment with pem-
brolizumab at a dose of 200 mg every 3 weeks in com-
bination with lenvatinib 20 mg daily. This decision was 
made following a comprehensive cardiological assess-
ment, which ruled out any potential contraindications to 
the proposed therapy.

During the first 2 months of treatment with the combina-
tion of pembrolizumab and lenvatinib, the patient expe-
rienced gastrointestinal toxicity, presenting with grade 
3 diarrhoea and nausea according to National Can-
cer Institute Common Terminology Criteria for Adverse 
Events. This led to a temporary interruption of lenvati-
nib for 1 week. Treatment was subsequently resumed 
with a reduced lenvatinib dose of 14 mg daily, whilst  
pembrolizumab was continued at the standard dose of 
200 mg every 3 weeks. However, due to the persistence 
of nausea and diarrhoea, an additional dose reduction 
of lenvatinib to 10 mg daily was required.

Treatment with the personalized dose of lenvatinib  
10 mg/day and pembrolizumab 200 mg every 3 weeks 
was well tolerated, with complete resolution of gastro-
intestinal toxicity. Other adverse effects were haema-
tological toxicity (grade 1 anaemia) and endocrinolog-
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Figure 1. Timeline of patient treatment.

ical toxicity, particularly hypothyroidism, managed with 
endocrine replacement therapy.

The CT scan performed after 3 months of treatment 
showed stable disease. Our patient has continued  
treatment with lenvatinib 10 mg daily and pembroli-
zumab 200 mg every 3 weeks for more than 2 years 
without any other significant side effects. She remains 
on treatment with stable disease observed in the most 
recent CT scan conducted in September 2024. The time-
line of treatment is summarized in Figure 1.

Discussion
In 2013, the Cancer Genome Atlas project analysed ap-
proximately 400 different EC genomes using array-based 
and sequencing-based technologies leading to the re-
classification of EC into four distinct clusters based on 
genomic profiles.1 Notably, the ‘copy number low’ sub-
group represents 39% of EC cases, and within this group, 
pMMR/MSS adenocarcinomas are often present, fre-
quently exhibiting positive oestrogen and progesterone 
receptor expression. The treatment of this group of pa-
tients has evolved with the introduction of immunother-
apy. Specifically, patients with dMMR or MSI-high (MSI-H) 
EC have shown significant benefit from immunotherapy 
in the first-line setting as well as in recurrent disease.5–7

The difference in benefit achieved by immunotherapy 
between patients with dMMR/MSI-H tumours and those 
with pMMR/MSS tumours can be partly explained by the 
role of the DNA MMR system. This cellular repair mecha-

nism ensures genomic stability at microsatellites by pre-
venting DNA insertions or deletions. Defects in MMR and 
the resulting MSI can lead to an increased tumour muta-
tional burden. Tumours with a higher tumour mutational 
burden are typically associated with a greater likelihood 
of responding to immune-checkpoint blockade therapies. 
Pembrolizumab monotherapy has shown less activity in 
patients with MSS or pMMR disease than in those with MSI-H 
or dMMR disease.7 Only 30% of EC cases presenting with the 
MSI-H phenotype and 70% of EC are MSS and have limited 
treatment options in the recurrent setting. In MSS EC, the 
combination of anti-PD-1 immunotherapy with anti-angio-
genesis represents an intriguing therapeutic strategy. This 
approach leverages the potential role of anti-angiogene-
sis therapy in modulating the tumour immune microenvi-
ronment, which can enhance the effectiveness of anti-PD-1 
immunotherapy through a synergistic effect.8

Indeed, the KEYNOTE-146 phase Ib/II study demonstrated 
promising efficacy and tolerable safety in patients with 
previously treated advanced EC who were treated with 
the combination of pembrolizumab and lenvatinib. 
Patients with advanced pMMR/MSS EC have significantly 
longer PFS with lenvatinib plus pembrolizumab (median 
6.6 months, 95% CI 5.6–7.4) than with chemotherapy 
alone (median 3.8 months, 95% CI 3.6–5.0). Moreover, OS 
in the pMMR population was significantly longer with len-
vatinib plus pembrolizumab (median 17.4 months, 95% 
CI 14.2–19.9) than with chemotherapy alone (median 12.0 
months, 95% CI 10.8–13.3).2

The KEYNOTE-775 study with lenvatinib plus pembroli-
zumab combination confirmed the efficacy data from 
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KEYNOTE-146 in terms of both PFS and OS irrespec-
tive of MMR status.9 Therefore, patients presenting with 
advanced EC pMMR/MSS obtained an important benefit 
from the combination of pembrolizumab and lenvatinib.

The promising results reported in the KEYNOTE 146 study 
were also confirmed by the KEYNOTE-775 trial, which was 
the first phase III randomized study to show a statistically 
significant improvement in OS (HR 0.62, 95% CI 0.51–0.75; 
p<0.0001), PFS (HR 0.56, 95% CI 0.47–0.66; p<0.0001) and 
ORR (31.9% versus 14.7%) compared to standard chemo-
therapy in patients with previously treated, recurrent 
advanced EC, therefore meeting its dual primary end-
points. The secondary endpoint was also met, and this 
was observed not only in patients with dMMR/MSI-H EC 
but also in those with pMMR/MSS.7

These important and clinically relevant results led both 
the FDA and EMA to approve this regimen for the treat-
ment of advanced or recurrent EC in patients not eligi-
ble for curative surgery or radiotherapy who have dis-
ease progression on or following prior treatment with 
a platinum-containing therapy in any setting regard-
less of MMR status. The management of pMMR/MSS EC 
also presents with a series of limitations such as health 
economic implications. A cost-effectiveness analy-
sis of pembrolizumab plus lenvatinib for recurrent/
advanced EC showed that it is not more cost-effective 
than chemotherapy.10 For patients with pMMR EC, the 
combination had an incremental cost-effectiveness 
ratio of US$413,256.68 per quality-adjusted life-year 
compared to US$378,251.44 per quality-adjusted life-
year for chemotherapy. Key factors influencing this were 
PFS, OS and the cost of combination therapy. Reducing 
pembrolizumab and lenvatinib prices could improve 
cost-effectiveness. However, comparing this combina-
tion to standard treatment is complex, as many patients 
suitable for it may not tolerate chemotherapy. A recently 
published analysis further supports this point, showing 
that the time to definitive deterioration of symptoms 
was longer for patients treated with the lenvatinib and 
pembrolizumab combination compared to chemother-
apy, suggesting that the combination therapy offers a 
more favourable benefit–risk profile than chemotherapy 
in patients with advanced EC.11

Here, we report on the case of a patient who achieved 
significant benefit from pembrolizumab/lenvatinib 
treatment. The patient, diagnosed with pMMR/MSS EC, 
was successfully treated with this combination after 
failure of multiple lines of chemotherapy and hormo-
nal therapy, including a platinum rechallenge. Pem-
brolizumab/lenvatinib treatment was initiated in July 
2022 and is still ongoing. The patient experienced 
manageable adverse effects, with the most signifi-
cant being gastrointestinal toxicity (grade 3), includ-
ing nausea, vomiting and diarrhoea, which required a 
dose reduction of lenvatinib. The KEYNOTE-775 study 
demonstrated that dose reduction of lenvatinib due to 
toxicity does not reduce the drug’s effectiveness. In our 
case, the dose reduction (from 20 mg daily to 14 mg, 
and then 10 mg daily) allowed the patient to continue 
treatment without cancer progression. Moreover, our 
patient represents an interesting case of late metas-
tasis following early-stage EC. At diagnosis, she had 
well-differentiated (G1), pT1a EC, and a single inguinal 
lymph node was examined, showing no metastasis. 
However, 3 years later, a CT scan revealed intra-ab-
dominal peritoneal metastases. Metastases in ear-
ly-stage EC are uncommon and, typically, lymphad-
enectomy is not recommended during surgery for 
pT1a stage EC due to the low risk of lymphatic spread.

Conclusion

Our patient represents a successful case demonstrating 
the effectiveness of a new treatment regimen in recur-
rent pMMR/MSS EC using the combination of pembroli-
zumab and lenvatinib with manageable adverse effects. 
Despite favourable tumour biology, as indicated by the 
relatively slow and non-aggressive progression of dis-
ease, she had already exhausted all available treatment 
modalities before starting pembrolizumab and lenvati-
nib. Yet, she benefited from this combination, remaining 
on therapy for over 2 years. This combination of pem-
brolizumab immunotherapy and the oral multi-kinase 
inhibitor lenvatinib offers a viable and manageable 
strategy for the treatment of advanced recurrent EC 
regardless of MMR status.
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