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A B S T R A C T

In a 53-year-old woman who had a surgical diagnosis of grade 3 endometrioid carcinoma (pT1aN0M0, FIGO 1A),
adjuvant chemotherapy with paclitaxel and carboplatin was initiated. However, after the completion of fourth
cycle, the patient refused to continue the treatment. At 12 months after surgery, local recurrence was noted near
the left posterior portion of the vaginal stump. External radiotherapy to the pelvic cavity achieved marked
reduction of the tumor. At 12 months after radiotherapy, regrowth of the tumor was noted. Although the tumor
was negative for programmed cell death ligand 1, after the identification of a high level of microsatellite in-
stability, treatment with pembrolizumab, an immune checkpoint inhibitor, was initiated. After 2 cycles of
treatment, the recurrent tumor markedly regressed. Four months later, a complete metabolic response was
confirmed by positron emission tomography, without any immune-related adverse events; at the time of writing,
this has been maintained for 9 months.

1. Introduction

Endometrial carcinoma is the most common malignancy of the fe-
male genital tract (Murali et al., 2014). While most patients with early-
stage endometrial carcinoma are successfully treated by surgery alone
or with subsequent chemotherapy or radiotherapy (Ott et al., 2017),
effective treatment options are still limited for those with advanced-
stage disease or who present with recurrence (Ott et al., 2017).

Programmed cell death 1 (PD-1) is a molecule expressed on the
surface of various immune cells, which is stimulated by an antigen (Ott
et al., 2017). When PD-1 is unbound, the normal immune response by T
cells can occur. Whereas, when PD-1 binds to its cognate ligand-
s—programmed cell death ligand (PD-L)1 and PD-L2—, the cytotoxic
immune response by T cells is suppressed by downstream signaling (Ott
et al., 2017).

If PD-1 is activated through binding to ligands abnormally ex-
pressed on the surface of cancer cells, the activity of cytotoxic T cells is
suppressed. Subsequently, the cancer cells may eventually avoid re-
cognition and escape from attack by the immune surveillance system
(Ott et al., 2017).

It has been shown that anti-PD-1 therapy with immune checkpoint

inhibitors (ICIs) reactivates the immune cytotoxic reaction by blocking
the interaction between PD-1 and its ligands, and thus represents a
novel approach to the treatment of patients with specific types of cancer
that become refractory to standard therapeutic regimens (Ott et al.,
2017).

Microsatellites (MSs) are short repetitive sequences in the genome
(Santin et al., 2016). The hypermutability of MSs caused by impaired
DNA mismatch repair (MMR) is referred to as MS instability (MSI). If
allelic shift at two or more markers is identified in cancer cells, it is
designated as MSI-high (MSI-H) (Tsuge et al., 2018).

Among gynecological malignancies, the MSI-H phenotype is most
frequently found in endometrial carcinomas (Santin et al., 2016). The
genome of cancer cells deficient in the MMR function contains ex-
ceptionally high numbers of somatic mutations, which encodes and
produces large amounts of mutation-associated neoantigens (MANAs)
(Le et al., 2017). Consequently, the increased expression of MANAs in
MMR-deficient cancer cells may make them sensitive to ICIs (Le et al.,
2017).

We herein report a case of MSI-H/PD-L1-negative recurrent en-
dometrial carcinoma, which rapidly regressed after the administration
of pembrolizumab (Keytruda, MSD, Kenilworth, NJ, USA), a humanized
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monoclonal immunoglobulin G4 kappa antibody against PD-1 (Ott
et al., 2017).

2. Case report

A 53-year-old woman (gravida 4, para 2) was referred because of
vaginal bleeding lasting for 2 years. Her disease history was significant
with an invasive mole that was treated by primary chemotherapy at 30-
years old.

After diagnosis of endometrial carcinoma was made, transabdom-
inal hysterectomy, bilateral salpingo-oophorectomy and pelvic lymph
node dissection were performed. Under a diagnosis of grade 3 en-
dometrioid carcinoma (pT1aN0M0, Stage IA), adjuvant chemotherapy
with paclitaxel and carboplatin was initiated. After the completion of
the fourth cycle, the patient refused to receive further chemotherapy
due to side effects.

At 12 months after surgery, a hard resistance was palpated near the
left posterior portion of the vaginal stump. Transvaginal ultra-
sonography detected a mass lesion (Fig. 1). Positron emission tomo-
graphy (PET) showed the marked accumulation of 18F-fluorodeox-
yglucose (FDG) in this mass, suggesting local recurrence (Fig. 1a).

After discussing treatment options, including secondary resection,
chemotherapy and radiotherapy, the patient and her husband opted for
radiotherapy. After the completion of external radiation, a marked re-
duction of the recurrent tumor was noted (Fig. 1b). However, because
the weak accumulation of 18F-FDG persisted on PET (Fig. 1a) at four
months after radiotherapy, it was suspected that some metabolically
active cancer cells remained (Weber et al., 2003).

At twenty-four months after surgery, regrowth of the tumor near the
vaginal stump was noted (Fig. 1b). The marked accumulation of 18F-
FDG in the recurrent tumor was evident on PET (Fig. 1a). Biopsy for
recurrent tumor was not performed due to concern of adjacent organ
injuries.

Because MSI testing of the pathology specimen retrieved at the in-
itial surgery revealed allelic shifts at all five markers (Fig. 2a), the di-
agnosis was MSI-H endometrial carcinoma. Immunohistochemistry

(IHC) was negative for MLH1 (Fig. 2c) and PMS2 (Fig. 2e), but positive
for MSH2 (Fig. 2d) and MSH6 (Fig. 2f), indicating the impaired ex-
pression of MLH1 (Le et al., 2017). The expression of PD-L1 in cancer
cells was not identified (Fig. 2b).

Based on the obtained results, which showed that the current tumor
was MSI-H endometrial carcinoma that had recurred after che-
motherapy and radiotherapy, pembrolizumab (200 mg/body) was ad-
ministered, on a 21-day cycle. After 2 cycles of treatment, the marked
regression of the recurrent tumor was observed. CT performed four
months after treatment confirmed a complete response. Additionally,
on PET, a complete metabolic response was considered to have been
achieved (Weber et al., 2003) and maintained (Fig. 1).

The patient tolerated anti-PD-1-therapy well without showing ap-
parent immune-related adverse events (irAEs) (Brahmer et al., 2018)).
At four months after treatment with pembrolizumab, PET revealed a
uniform increase in the incorporation of 18F-FDG in the bilateral
adrenal glands (data, not shown). Although we were concerned about
the potential development of autoimmune adrenalitis (Brahmer et al.,
2018), the serial measurement of serum adrenocorticotropic hormone
and cortisol did not show any abnormal values for 9 months.

3. Discussion

With the recent incorporation of genomic features of the tumors to
facilitate the development of precision treatment tailored to specific
disease subgroups, it has been hypothesized that endometrial carci-
nomas can be classified into four subtypes: ultramutated type with DNA
polymerase epsilon (POLE) mutation, hypermutated type with MSI-H,
endometrioid type with a low copy number, and serous-like type with a
high copy number (Murali et al., 2014).

With the recent application of ICIs in clinical practice, anti-PD-1
therapy represents a novel therapeutic approach to treat multiple
cancer entities across different organs—including endometrial carci-
noma—by blocking the molecular interaction between PD-1 on T cells
and its ligands on target cancer cells, which reactivates the immune
response (Ott et al., 2017).

Fig. 1. Timeline from the identification of the
recurrent tumor to treatment with pem-
brolizumab. (a) The metabolic response was as-
sessed by positron emission tomography, based
on the uptake of 18F-fluorodeoxyglucose in the
recurrent tumor during the disease course. (b)
Changes of volume (blue graph) and SUVmax
(red columns) of the recurrent tumor at the left
posterior portion of the vaginal stump. (For in-
terpretation of the references to colour in this
figure legend, the reader is referred to the web
version of this article.)
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When ICIs were initially incorporated into clinical practice, the high
expression of one of the ligands to PD-1; PD-L1, was reported as a po-
tential predictor of the response to these drugs, which can be identified
on surface of cancer cells by IHC (Ott et al., 2017).

However, it has been later shown that responses were observed
regardless of the PD-L1 expression—while a substantial fraction of
patients with PD-L1-positive cancer do not respond to ICIs (Ott et al.,
2017), even patients with a PD-L1-negative tumor can respond to this
therapy (Table 1) (Khagi et al., 2017)—as was observed in the present
case.

Recent results showed that, among MMR-deficient cancers across 12
different tumor types, complete response to PD-1/PD-L1 inhibitors was
observed in 21% of cases (Le et al., 2017) as observed in the current
case. This finding accelerated the approval to use pembrolizumab in
MMR-deficient solid tumors by FDA.

Among endometrial carcinomas, the feasibility of anti-PD-1 therapy
has been reported for POLE-mutated (Santin et al., 2016; Mehnert et al.,
2016; Veneris et al., 2019) and MSI-H phenotypes (Santin et al., 2016)
(Table 1).

When ICIs work, the regression of endometrial carcinoma has been
shown as an almost immediate process, with a response that can be
observed within 2–3 months (Santin et al., 2016; Mehnert et al., 2016;
Ott et al., 2017; Veneris et al., 2019) (Table 1), similarly, as observed in

the present case.
Although we believe that current case report can add some im-

portant insights regarding the efficacy of anti-PD1 immunotherapy on
recurrent MSI-H endometrial carcinomas, further accumulation of cases
would be required.

It is now known that the use of ICIs in cancer therapy can cause
various autoimmune-like responses, known as irAEs (Brahmer et al.,
2018), which are quite different complications from those observed in
systemic cytotoxic chemotherapy. Although, the biological mechanism
by which irAEs occur is not fully understood, once irAEs manifest, the
dermatological, gastrointestinal, hepatic and endocrine systems may
sustain various degrees of damage (Brahmer et al., 2018).

Because severe irAEs, which may require the termination of anti-PD-
1 therapy, remain rare events with an estimated prevalence of< 10%
in patients receiving monotherapy (Brahmer et al., 2018), it can usually
be continued in the presence of mild irAEs under close monitoring. In
the current case, although abnormal adrenocorticotropin and cortisol
values have not been identified at the time of writing, periodic
checkups by an endocrine specialist are essential to detect adrenocor-
tical dysfunction at an early stage (Brahmer et al., 2018).

Fig. 2. (a) An analysis of microsatellite instability in extracted DNA samples from formalin-fixed and paraffin-embedded endometrial carcinoma tissue by a fluor-
escent multiplex PCR-based assay detected allelic shift at all five markers. (b) Endometrial carcinoma cells were immunohistochemically negative for programmed
cell death ligand 1 (PD-L1). Scale bar = 20 µm. (c) endometrial carcinoma cells were immunohistochemically negative for MLH1. Scale bar = 20 µm. (d)
Endometrial carcinoma cells were immunohistochemically positive for MSH2. Scale bar = 20 µm. (e) Endometrial carcinoma cells were immunohistochemically
negative for PMS2. Scale bar = 20 µm. (f) Endometrial carcinoma cells were immunohistochemically positive for MSH6. Scale bar = 20 µm.
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4. Conclusion

A patient with MSI-H endometrial carcinoma that became refractory
to standard cancer therapy appeared to be a good candidate for man-
agement with anti PD-1 therapy, because the somatic changes in the
MMR gene expression produced abundant MANAs, which can be ideal
targets for immunologically activated cytotoxic T-cells.

5. Consent

Written informed consent was obtained from the patient for pub-
lication of this case report and accompanying images.
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