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1. Introduction

Uterine cancer remains the most common and second most deadly
gynecological cancer in the United States, with an estimated 61,880
new cases and 12,160 deaths per year (Siegel et al., 2019). Those with
early stage disease have a good prognosis of a 95% 5-year survival rate
compared to only 17% of women with advanced staged disease
(Makker et al., 2017). Furthermore, there has been a significant in-
crease in the number of endometrial cancer-associated deaths over the
past 20 years (Makker et al., 2017). Recently, novel treatments such as
immunotherapies directed by biomarkers have received significant at-
tention in gynecologic oncology (Garcia and Ring, 2018). Pem-
brolizumab, a programmed cell death protein-1 (PD-1) signal pathway
inhibitor, was approved by the FDA in May 2017 for malignancies
characterized by microsatellite instability (MSI) or mismatch repair
(MMR) deficiency, agnostic of tissue type (“Pembrolizumab Prescribing
Information,” 2019). Given its recent approval, there have been few
reports that have described the long-term response to pembrolizumab
in endometrial cancer (Le et al., 2017; Ott et al., 2017; Marabelle et al.,
2020). Here, we present two cases with metastatic, chemotherapy-re-
sistant endometrial cancers treated with pembrolizumab who have
achieved long-term durable responses.

Informed consent from each patient and IRB approval from Palo
Alto Medical Foundation Research Institute was obtained.

2. Cases

2.1. Patient one

A 67-year-old patient with a past medical history of type 1 diabetes
and celiac disease presented with vaginal bleeding in October 2015.
Endometrial biopsy indicated complex atypical hyperplasia, borderline
for adenocarcinoma. She underwent a laparoscopic total hysterectomy,
bilateral salpingo-oophorectomy, pelvic peri-aortic lymph node dissec-
tion, and peritoneal washing in October 2015. Pathology indicated

stage 1A, grade 2 endometrioid adenocarcinoma with no evidence of
lymphovascular invasion or peritoneal metastases.
Immunohistochemistry (IHC) showed loss of expression of MLH1 and
PMS2 and intact expression of MSH2 and MSH6. Given her early stage,
no adjuvant therapy was indicated. Patient was given genetic coun-
seling and tested negative for Lynch syndrome.

She remained in remission for approximately 1.5 years, but then
again presented with vaginal bleeding as well as a palpable mass at the
vaginal cuff in March 2017. Biopsy and IHC of the mass indicated
metastatic endometrioid adenocarcinoma with an identical IHC ex-
pression pattern found in the initial specimen. Additionally, CT scan of
the chest revealed two lung nodules, the largest measuring
1.7 × 2.3 cm. In March, the patient received external beam radiation
therapy and brachytherapy to the pelvis and vagina, followed by five
cycles of carboplatin AUC 6 and docetaxel 75 mg/m2 completed in
August 2017. The sixth cycle was not given due to severe pain, nausea,
and neutropenia requiring hospitalization. Two months later in
September 2017, CT scan revealed progressive disease with enlarging
tumors and new pulmonary nodules. Due to her treatment-related
symptoms from chemotherapy, she refused additional chemotherapy
for four months. In December 2017, the largest pulmonary nodule
measured 4.5 × 4.3 cm (Fig. 1A).

Given her tumor profile and progression of disease while on che-
motherapy, she was started on pembrolizumab (200 mg IV every
21 days) in December 2017. In February 2018, CT images showed that
the majority of her pulmonary nodules were stable; only one lesion
displayed slight interval enlargement, possibly due to pseudoprogres-
sion. By April 2018, after six completed cycles of pembrolizumab, CT
scan of her thoracic metastases showed regression of all lesions. By May
2019, the lung nodule decreased to a size of 0.9 × 0.9 cm (Fig. 1B)
from 4.5 × 4.3 cm, with no new metastases. At the time of this report
(April 2020) she remains on pembrolizumab having completed 40 cy-
cles with continued partial response, per iRECIST criteria (Seymour
et al., 2017).

The patient reports manageable symptoms of mild fatigue, nausea,
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and diarrhea, as well as more labile blood glucose readings, which have
required consistent monitoring by her endocrinologist. Thyroid func-
tion was monitored prior to and after initiation of pembrolizumab
therapy with no clinically significant changes noted.

2.2. Patient two

A 57-year-old woman presented in August 2017 with an enlarged
uterus and a heterogeneously enhancing, pedunculated mass
(16.8 × 12.4 × 17.1 cm) off the inferior portion, with concomitant
extensive pelvic lymphadenopathy. In October 2017, she underwent a
total abdominal hysterectomy, bilateral salpingo-oophorectomy, and
pelvic node dissection. Pathology showed a grade 2 endometrioid car-
cinoma with lymph node involvement, stage IIIC2 disease. IHC identi-
fied loss of expression of MLH1 and PMS2 and intact MHS2 and MSH6
expression. Patient was given genetic counseling and tested negative for
Lynch syndrome.

In November 2017, the patient started paclitaxel 175 mg/m2 and
carboplatin AUC 6 every 21 days. Treatment was initially well-tolerated
aside from grade 1 peripheral neuropathy. However, after cycle three of
treatment she began to feel right-sided rib pain, with imaging showing
a 5.0 × 2.5 × 3.1 cm expansile lytic mass involving her tenth rib and
surrounding soft tissue. A biopsy of this mass showed metastatic car-
cinoma consistent with her primary endometrioid carcinoma. A CT scan
in March 2018 indicated that her rib mass expanded to a size of
8.2 × 5.3 cm (Fig. 1C), and the patient was subsequently treated with
radiation therapy.

Given her tumor profile and progressive disease, she started pem-
brolizumab (200 mg IV every 21 days) in April 2018. A CT scan two
months later showed stabilization of the previously growing lesion. One

month later in August, the tumor was observed to have decreased in
size. The rib lesion has continued to decrease to 5.3 × 3.0 cm (Fig. 1D)
as of April 2019. As of the time of this report (April 2020) the patient
remains on pembrolizumab having completed 35 cycles with continued
partial response without any new metastases per iRECIST criteria
(Seymour et al., 2017). The patient remains on this regimen with no
major adverse effects, except lingering peripheral neuropathy, a pos-
sible sequelae of prior paclitaxel treatment. Thyroid function was
monitored with no pathologic change or clinical intervention needed.

3. Discussion

Pembrolizumab is an IgG4 isotype antibody that binds and blocks
PD-1 receptors to regulate T-cell differentiation and apoptosis (Garcia
and Ring, 2018). It has significant activity in the treatment of multiple
cancers with 19 current FDA-approved indications (“Pembrolizumab
Prescribing Information,” 2019). In particular, given the recent ap-
proval of pembrolizumab for cancer characterized by MSI or MMR
deficiency, treatment for cancers with these characteristics may prove
to be particularly effective due to their augmented somatic hypermu-
tation and enhanced neoepitope formation. These serve to enhance
susceptibility to immune targeting, especially when given with con-
current immune checkpoint blockade (Dudley et al., 2016). Both pa-
tients presented are classified as MSI-H/dMMR as IHC profile showed
loss of expression of DNA-MMR enzymes MLH1 and PMS2, per KEY-
NOTE-158 criteria (Marabelle et al., 2020).

In the KEYNOTE-028 study, three out of the 24 endometrial cancer
patients treated with pembrolizumab achieved partial response, with
duration of response reported to be 63.7 + and 64.7 + weeks; three
had stable disease with a median duration of 24.6 weeks (Ott et al.,

Fig. 1. Patient 1 (A) December 2017 CT of right pulmonary nodule, (B) December 2018 CT of drastic decrease in right pulmonary nodule size following pem-
brolizumab therapy. Patient 2 (C) March 2018 CT showing sclerotic rib lesion, (D) April 2019 CT showing decrease in its size following radiation therapy and
pembrolizumab therapy.
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2017). In another phase II study on pembrolizumab in MMR-deficient
solid tumors, 73% of endometrial cancer patients achieved disease
control; however, the duration of response was not reported (Le et al.,
2017). In KEYNOTE-158, 49 unresectable or metastatic endometrial
cancer patients with confirmed MSI-H/dMMR saw an objective re-
sponse rate of 57.1% and a duration of response of 2.9–27.0 + months
(Marabelle et al., 2020). Our report reinforces these previous findings
by presenting additional cases of chemotherapy-resistant endometrial
cancer with a durable response to pembrolizumab of over 112 and
96 weeks, respectively.

Overall, therapies for recurrent and metastatic endometrial cancer
remain limited. Chemotherapy regimens which include doxorubicin,
topotecan, gemcitabine, and dactinomycin have response rates ranging
from 4 to 22% (Bestvina and Fleming, 2016). Hormonal therapies in-
cluding megestrol acetate, medroxyprogesterone acetate, and tamox-
ifen also have limited benefit with response rates of 10–27% (Bestvina
and Fleming, 2016). Recent studies on biologic or targeted agents in-
cluding bevacizumab, lapatinib, and temsirolimus, among others, have
reported response rates of approximately 4–20%. (Morice et al., 2016).
KEYNOTE-158 observed an objective response rate of 34.4% for pem-
brolizumab (Marabelle et al., 2020). In our case report, patient one had
recurrent disease one month after systemic chemotherapy and patient
two had refractory and progressive disease while on chemotherapy.

Our case report was limited by the small number of patients who
had a favorable response to pembrolizumab treatment. We were unable
to identify additional demographic or clinico-pathologic characteristics
of patients who could attain extraordinary responses. Full tumor mu-
tation panels could not be acquired due to insurance coverage denial,
based on FDA indications restricted to IHC, and limited patient income
and resources. Future studies are warranted to determine potential
biomarkers associated with durable response, including those involved
with DNA repair and homologous recombination mechanisms.
Furthermore, research regarding the use of PD-1 inhibitors in combi-
nation with chemotherapy for primary advanced endometrial cancers is
currently ongoing.
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