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ABSTRACT

This is the first reported case of the use of immunotherapy in chemo-resistant Gestational Trophoblastic Neoplasia
(GTN) in the country. A 41-year-old, Gravida 4 Para 3 (3013) with a diagnosis of GTN, Stage Ill: WHO risk score of
13 (Choriocarcinoma) was initially managed with 10 cycles of multiple agent Etoposide, Methotrexate, Actinomycin
D- Cyclophosphomide and Vincristine (EMACO) and 19 cycles of Etoposide, Cisplatin- Etoposide Methotrexate and
Actinomycin D (EP-EMA). With continuous rise in beta human chorionic gonadotropin (BhCG) levels, the patient was
referred to a Trophoblastic Disease Center where there was note of tumor progression to the brain. She was started
on third-line salvage chemotherapy of Paclitaxel and Carboplatin (PC) with concomitant whole brain irradiation
completing three cycles after which chemoresistance was again diagnosed with increasing hCG titers and increase in
the number and size of the pulmonary masses which were deemed unresectable. Immunotherapy was started with
Pembrolizumab showing a good response with marked fall in BhCG levels. The onset of immune-related adverse
events (irAEs) caused a marked delay in subsequent cycles of immunotherapy. With management of the irAEs, two
more cycles of Pembrolizumab with fifty percent dose reduction were given with corresponding drop in BhCG levels.
However, the patient subsequently developed gram-negative septicemia with possible hematologic malignancy and
finally succumbed to massive pulmonary embolism. The case highlights the importance of prompt diagnosis and
referral to a Trophoblastic Disease Center and the use of immunotherapy in chemo-resistant GTN.
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INTRODUCTION

Gestational trophoblastic neoplasia (GTN) is the
malignant end of the spectrum of gestational trophoblastic
disease. They are pregnancy-related tumors arising from
abnormal placentas and includes the more common invasive
mole (IM) and choriocarcinoma (CC) and the rare types of
placental site trophoblastic tumor (PSTT) and epithelioid
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trophoblastic tumor (ETT). From a dreaded malignancy
in the early 1950s to the first remission using methotrexate
in metastatic choriocarcinoma in 1956, the developments
that followed on diagnosis and management using newer
chemotherapeutic agents led to a totally different outlook on
GTN. GTN is now considered to be one of the most curable
solid tumors in women with cure rates greater than 90% even
in the presence of metastases.’

But despite the excellent cure rates in GTN, a particular
group of high-risk patients, which includes the index patient,
follows a different course. These patients develop resistance
to first-line multiple agent EMACO or will relapse after
remission and will need salvage chemotherapy. Even after
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primary salvage chemotherapy, 10-20% of these patients
will still fail treatment and will require a multi-modality
approach of multiple combination of chemotherapy, surgery,
and radiation.? With multidrug resistance, a novel treatment
in the form of immunotherapy had been used in different
centers abroad showing favorable results.

CASE PRESENTATION

A 41-year-old G4P3 (3013) with a working diagnosis of
GTN III: 13 (Choriocarcinoma) was referred for EP-EMA

chemoresistance. The patient had hypertension (two years

ago) and diabetes mellitus (three months ago) managed by
oral medications. The family and psycho-social history were
non-contributory. The history of the present illness started
three years prior to admission when she initially underwent
a curettage after a period of amenorrhea of six months. The
pregnancy test was positive and transvaginal ultrasound
showed a thickened endometrium. The histopathology
result was choriocarcinoma with an initial £hCG of 354,000
mlIU/ml. She completed 10 cycles of EMACO chemotherapy,
with the last 3 cycles intended to be consolidation courses
despite rising serum $hCG titers noted after the 8" cycle
(Figure 1A). With continued hCG elevation, work-up was
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Figure 1. (A) EMACO cycles; (B) EP/EMA cycles.

*EP was omitted in the 2" cycle; **EP/EMA cycles VIII, XI-XIV, XVII-XVIIl which were not included in the graph were given in between dates without
corresponding hCG titers; adverse drug reaction to etoposide and cisplatin was noted on EP/EMA XVIII and XIX.
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done with a diagnosis of tumor recurrence. She was started
on EP/EMA with note of a normal serum RhCG of 2.96
mlU/ml after her 5% cycle. She underwent total hysterectomy
with bilateral salpingectomy showing no evidence of tumor
on histopathology. After three consolidation courses, she
again had rising serum BhCG titers. EP/EMA was still
continued for another 11 cycles completing 19 cycles
with persistently elevated serum R{hCG. There was note
of episodes of dyspnea and flushing with Etoposide and
Cisplatin on the last 2 cycles of EP/EMA. (Figure 1B)

On admission, the patient was awake, alert, and
ambulatory with stable vital signs. The physical examination
and pelvic examination findings were unremarkable. A chest
x-ray, whole abdominal ultrasound, and a cranial CT scan to
complete the metastatic work-up were done. The chest x-ray
showed an increase in the number and size of the pulmonary
masses and a cerebellar metastatic focus was identified
on cranial CT scan consistent with a diagnosis of tumor
progression (Figure 2). The creatinine level was elevated at
128 umol/L (CrCl = 69 ml/min) and the RhCG level was
8,926.84 mlU/ml. The admitting working impression was
GTN III:13 (Choriocarcinoma); Tumor progression (Brain
and Lungs); EMACO and EP/EMA chemoresistance with
adverse drug reaction to Etoposide and Cisplatin; Chronic
Kidney Disease, chemotherapy induced.

With a history of adverse reactions to Etoposide
and Cisplatin and an elevated creatinine level, the patient
was prepared for third-line treatment of Paclitaxel and
Carboplatin with 50% dose reduction. Concomitant whole
brain irradiation to address the brain metastasis was started
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with the 1% cycle of Paclitaxel and Carboplatin. Initial adequate
response was noted until after the 3 cycle when $hCG level
rose (Figure 3A). With the focus of resistance identified
to be the persistent pulmonary masses, considerations
of all possible options of treatment were presented in a
multidisciplinary conference with Thoraco-vascular Surgery,
Anesthesia, Pulmonology, and Ethics. Based on the multiple
foci and the location of the pulmonary lesions, the masses
were deemed unresectable and consequent referral to hospice
care was discussed.

At this point, the patient was well motivated to try
other treatment options. Subsequently, the patient was
prepared for immunotherapy with Pembrolizumab 200 mg
intravenous infusion every 21 days. The benefits and possible
adverse reactions were thoroughly explained to the patient
and her family. The patient was admitted for the 1% cycle of
Pembrolizumab and on day 8 post pembrolizumab, vaginal
mucositis, Grade 2, was noted (Figure 4A) managed with
Prednisone. There was marked improvement of the ulceration
after three days (Figures 4B and C). Hematologic adverse
reactions ensued with thrombocytopenia progressing to
Grade 3 managed with Prednisone and platelet transfusions.
Concomitant leukocytosis to as high as 35 x 10%/pl was
observed attributed to the steroid treatment. The patient
was referred to the Hematology service for co-management.
Despite the immune-related adverse reactions, adequate

response was noted after the 1st cycle of Pembrolizumab with
decrease in serum $hCG levels from Pre-pembrolizumab 1
of 10,612.00 mIU/mL to 99.00 mIU/mL on rest day 27
(Figure 3B).

Figure 2. (A) Pulmonary masses (circles) prior to Paclitaxel Carboplatin; (B) Pulmonary masses
(circles) after three cycles of Paclitaxel and Carboplatin showing no significant
change in size; (C) Cerebellar metastatic focus (green arrows).
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Figure 3. (A) hCG regression curve with Paclitaxel Carboplatin; (B) hCG regression curve with Pembrolizumab.

In the interim, pancytopenia developed with anemia
and leukopenia. Bone marrow aspiration done by the
Hematology service was normal. Prednisone was continued
and granulocyte colony stimulating factor was given as
required. Intravenous immunoglobulin was given once and
the patient was started on elthrombopag, a thrombopoietin-
receptor agonist. With the marked delay in the second
infusion of Pembrolizumab (three months), there was a
noted increase in hCG (5,076.27 mIU/ml) associated with a
significant increase in the size of pulmonary nodule seen on
the left upper lobe both on chest x-ray and chest CT scan.
Even with these developments, the outlook of the patient
remained positive and hopeful that subsequent doses of
Pembrolizumab may be administered.

With improvement in hematologic toxicities to grade
1, a second and third infusion of Pembrolizumab at 50%
dose reduction were given on Day 100 and 122 from the

first infusion with consequent decrease in the hCG level
(1,645.31 mIU/ml). However, there was again worsening of
associated hematologic toxicities to grade 3 granulocytopenia
and grade 4 thrombocytopenia.

Subsequently, the patient had COVID-19 infection,
presenting with fever, cough, and hemoptysis. CBC revealed
anemia, thrombocytopenia, and granulocytopenia with
presence of abnormal forms of stabs, metamyelocytes,
myelocytes, promyelocytes, and blasts in the peripheral smear.
A consideration of acute myeloid leukemia from previous
chemotherapy was considered. Blood culture revealed Gram-
negative bacteremia (Escherichia coli, Klebsiella pneumonia,
Acinetobacter baumanii). She was on oxygen support and
intravenous antibiotics with ciprofloxacin and ceftazidime.
A whole abdominal CT scan done as part of the workup
for Gram-negative bacteremia showed incidental findings
of nodules in the liver and masses on the abdominal wall
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Figure 4. Vaginal mucositis post Pembrolizumab | managed with Prednisone. (A) Rest day 8; (B) Rest day 10; (C) Rest day 11.

and the adnexal region. Despite these, hCG levels showed
a decreasing trend (Figure 3B). On hospital day 13, the
patient had difficulty of breathing with associated chest pain,
tachycardia, and desaturations as low as 71%. The patient
refused any additional intervention and eventually expired
due to massive pulmonary embolism.

DISCUSSION

Gestational trophoblastic neoplasia remains to be
a highly treatable tumor with prompt diagnosis and
management. Excellent cure rates in GTN are mainly due
to its chemosensitivity and the availability of an excellent
tumor marker, beta human chorionic gonadotropin (8hCG),
used not only for initial diagnosis but also to monitor
treatment response and detect relapse. Added to this is the
development of an optimal classification system used to
guide primary chemotherapy and standardize management,
the FIGO 2000 Staging System combined with the WHO
prognostic scoring system, wherein high risk and ultra high-
risk patients with a score of 7 and greater are primarily started
on multiple agent chemotherapy.!

However, drug resistance remains to be a major
problem in the management course of GTN. A delay in
first-line chemotherapy due to several factors, one of which
is misdiagnosis, may cause genetic tumor alterations in
choriocarcinoma leading to anti-tumor treatment tolerance.’
Several studies had been conducted regarding predictors
for chemoresistance which include, number and site of
metastasis, incomplete previous treatment, tumor age of more
than 12 months, large tumor size, high pretreatment hCG
of greater than 100,000 mIU/ml, high FIGO stage, and an
ultra high-risk score.*® The risk factors for chemoresistance
initially present in the index patient included a tumor age

of three years, a pre-treatment hCG of more than 300,000
mlU/ml, and an ultra high-risk score of 13. In the initial
institution managing the index patient, EMACO was
started completing 10 cycles and was subsequently shifted
to EP-EMA with the diagnosis of chemo-resistance.
The following problems were identified in the course of
treatment: (1) repeated delays in chemotherapy cycles; (2)
timing of adjunctive surgery; (3) continuous institution of
multiple cycles of chemotherapy despite chemoresistance
with increasing hCG levels. Consequently, during the
patient’s admission in the trophoblastic disease center, repeat
metastatic work-up showed tumor progression with note of
a cerebellar metastatic focus on cranial CT scan and increase
in the number and size of the pulmonary lesions.

Third-line Salvage Treatment

A review of literature showed no universally accepted
evidence-based guidelines for salvage treatment in high-
risk GTN. In the 2016 Cochrane review on chemotherapy
for resistant or recurrent GTN, no randomized controlled
trials (RCTs) were found. Reported comparable cure rates
with these salvage therapies of 60-75% were based only on
case series and these good results were mostly associated
with adjunctive treatments of surgery and radiotherapy. Thus,
no conclusions regarding the most effective and least toxic
combination can be drawn. In addition, it was noted that
salvage therapy is more likely to fail in heavily pre-treated
patients, similar to the index case.”

In the Division of Trophoblastic Diseases, University
of the Philippines-Philippine General Hospital, the primary
salvage treatment after EMACO chemoresistance is EP-
EMA. Review of data since 2002 in the institution showed
that no conclusion can be made as to the most effective
third-line combination chemotherapy for resistant high-risk
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GTN due to a limited number of patients undergoing the
treatment. The combination used were Cisplatin, Vinblastine,
and Bleomycin (PVB), Bleomycin, Etoposide, and
Cisplatin (BEP), Paclitaxel Cisplatin/Paclitaxel Etoposide
(TP/TE), and Paclitaxel Carboplatin (PC). The most
promising result was seen with the Paclitaxel Carboplatin
combination with two out of three patients achieving
remission.® Based on problems of initial reported adverse
reactions to Etoposide and Cisplatin and elevated levels of
creatinine, the index patient was started on Paclitaxel and
Carboplatin with concurrent whole brain irradiation. With
subsequent chemoresistance after the third cycle of Paclitaxel
Carboplatin, the treatment options left included high dose
chemotherapy with autologous peripheral stem cell support
and immunotherapy, both of which were not yet tried locally.
High dose chemotherapy with autologous peripheral stem
cell support is tedious and will require a long duration
of hospitalization associated with significant toxicities.
Considering the multiple toxicities from previous treatments,
the index patient was prepared to start immunotherapy with
Pembrolizumab, an immune checkpoint inhibitor.

Immunotherapy

Immunotherapy is different from chemotherapy as it
exerts action on the body’s immune system rather than the
tumor cells. Recent reports show that immunotherapy may be
effective in the treatment of GTN using immune checkpoint
pathways involving programmed cell death protein 1 (PD-1)
receptors expressed on the surface of cytotoxic T cells and
its ligand, programmed cell death ligandl (PDL-1). The
interaction between PDL-1 present in the placenta and
PD-1 receptors plays a crucial role in feto-maternal tolerance
in normal pregnancy. This mechanism also applies to GTN
being cancers derived from the placenta and found to express
PDL-1 protecting the cancer from attack by the immune
system. Recent studies have reported varying degrees of
significant expression of PD-L1 in the different subtypes of
GTN independent of FIGO score, chemoresistance or poor
clinical outcome.’ In this regard, focus is now on immune
checkpoint inhibitors (ICls) particularly anti PDL-1 and
anti PD-1 as an effective treatment for chemo-resistant and
relapsed GTN.

Pembrolizumab, an anti PD-1 checkpoint inhibitor,
has been reported to have favorable outcomes in cases of
heavily pre-treated chemo-resistant GTN. There were three
different case reports of patients with choriocarcinoma who
received 3-6 different salvage treatment drug combinations
who achieved complete response after 3-10 cycles of
Pembrolizumab.’®"? For intermediate trophoblastic tumors
(ITT), the patients presented by Choi, one PSTT and one
ETT, were the first reported cases of these type of tumors
managed using Pembrolizumab in Asia. The PSTT patient
had a complete response after 13 cycles of Pembrolizumab
and the ETT patient achieved only a partial response after
15 cycles.™ Ghorani reported on four cases of chemoresistant

GTN treated with Pembrolizumab given every three weeks
with three patients (2 CC; 1 PSTT) achieving remission
even after 5 — 24 months. One patient with mixed PSTT
and ETT had disease progression and died after five cycles
of Pembrolizumab.™

How will you determine favorable response to
Pembrolizumab? All the patients reported in the GTN
Pembrolizumab case studies including those patients with
partial responses and the patient who failed to respond,
showed strong expression of PDL-1. The only difference
noted for the non-responder in the report by Ghorani was
a negative assay of human leukocyte antigen G or HLA-G
with absent tumor infiltrating lymphocytes.” HLA-G
contributes also to the maintenance of gestational tolerance
through T cell suppression. Upregulated tumor expression
of HLA-G by the three responders in the group suggested
that this molecule maybe a significant test of response
to immunotherapy compared to PDL-1 which has been
reported to always be positive in GTN in different degrees.
However, further studies are needed in this regard. For the
index patient, we did not test anymore for PDL-1 expression
as management with Pembrolizumab then was the last resort.
Test for PDL-1 is available locally in the Department of
Pathology, College of Medicine, University of the Philippines
Manila and outside laboratories as well. For HLA-G test,
the specimen has to be sent abroad.

Immune-related Adverse Events

Based on the hCG trends, the index patient responded
very well to Pembrolizumab. From an hCG level of 10,000
mlU/ml pre-Pembrolizumab, hCG dropped to as low as
99.98 mIU/ml 27 days from the initial infusion. However,
the onset of immune-related adverse events deter subsequent
cycles. Immune-related adverse events (irAEs) are a unique
set of toxicities related to immunotherapy with a different
underlying mechanism compared to conventional cytotoxic
therapy. The enhancement of systemic T-cell activity by
ICIs causes a loss of immune tolerance not only in the
tumor but in various organs as well resulting in irAEs. In
general, they occur quite early mostly within weeks to
three months after the initiation of immune checkpoint
blockers. Similar to any form of adverse reaction, early
recognition and management are vital to avoid significant
morbidity or even death. Cutaneous toxicities like rash and
pruritis are the most common affecting 71.5% of patients.
Endocrine manifestations are reported in about 40% of
treated individuals with thyroid dysfunctions being the most
common. Serious toxicities are colitis, pneumonitis, cardiac,
and neurologic toxicities.!®

Review of literature showed that the vaginal ulcerations
seen in the index patient is a rare occurrence. The first
and only reported case in literature was in 2021 from the
Cancer Institute of New Jersey in a 67-year-old patient
with chemoresistant uterine serous carcinoma. The lesions
described were more extensive, Grade 3, compared to
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the index patient and seen after her second cycle of
immunotherapy. Improvement in one month was noted after
intake of Prednisone.’ The vaginal ulcerations in the index
patient was noted on Day 8 post treatment and improved
after three days with the use of Prednisone (Figure 3).

The hematologic side effects seen in the index patient
became a major problem and caused the marked delay
in the continuation of Pembrolizumab. Hematologic
immune-related adverse events are reported to be rare
but if encountered, the recommended treatment based
on the Clinical Practice Guideline of the European
Society of Medical Oncology (ESMO) include high dose
corticosteroids and immunosuppressive drugs if needed.”
In the Clinical Practice Guideline of the American Society
of Clinical Oncology (ASCO), the initial hematologic
manifestation in the index patient of thrombocytopenia was
also reported to be uncommon occurring in 8% of patients for
all grades and 4.3% for grades 3 and 4.'® Diagnostic work-
up in the form of blood studies and bone marrow evaluation
are recommended to determine etiologies other than that
secondary to immunotherapy.

Re-challenge and Dosing

The plan of giving a second dose of Pembrolizumab in
the index patient raised a concern considering the immune-
related adverse events of initial mucositis and pancytopenia.
An observational cross-sectional pharmacovigilance
study conducted in France with the primary objective
of determining the rate of recurrence of initial irAEs
after an ICI rechallenge showed that adverse reactions of
colitis, hepatitis, and pneumonitis had higher recurrence
rates compared with other immune-related adverse events.
Based on this study, for the adverse events seen in the index
patient, mucositis is more likely to recur compared to the
hematological problems (OR 1.66 for mucositis and 1.06 for
hematological adverse events). Overall, the recurrence rate
of the same immune-related adverse event that prompted
discontinuation of ICI therapy was 28.8% after patients
received a rechallenge with the same ICI. The authors
concluded that with appropriate monitoring and immediate
management with recurrence of irAEs, resumption of ICI
could be considered for select patients especially those in
whom there was noted progression of the disease after
discontinuing the ICI as in the index patient."

Another treatment concern was the reduced dose of 50%
for the succeeding Pembrolizumab infusions. Based on the
pharmacologic information of Pembrolizumab, a fixed dose is
given at 200 mg IV infusion every three weeks with no advice
regarding dose reduction. Rather, there are studies evaluating
the efficacy of various strategies in relation to decreasing drug
toxicities such as increasing the interval between treatment.
However, studies on weight-based dosing in Pembrolizumab
of 2 mg/kg or 10 mg/kg showed similar results on efficacy
of the drug.?® This would mean that dose reductions may

be done safely without affecting good response. Although

not in GTN, there were studies on modified dosing for
Pembrolizumab in Taiwan? and Singapore*, both Asian
countries with patients of similar built to Filipinos. The
studies showed that a modified dose of 100 mg every three
weeks closely approximating the weight-based computation
of 2 mg/kg provided the same efficacy looking on progression
free survival and overall survival in patients with non-
small cell lung cancer providing considerable cost savings
to the patient and the health system. The only reported
modified dose in GTN was a case report presented from the
University of Miami in a chemoresistant choriocarcinoma
patient who presented with transaminitis after two cycles of
Pembrolizumab 200 mg. After resolution of transaminitis,
four more cycles of Pembrolizumab at 100 mg was given to
the patient achieving a complete response.”

Consequently, in the index patient, after the third reduced
dose of Pembrolizumab, there was onset of a moderate
COVID-19 infection with Gram-negative bacteremia. With
worsening of the blood picture showing bicytopenia and
appearance of abnormal immature blasts and myelocytes
in the peripheral smear, Acute Myelogenous Leukemia
was considered. The patient was heavily pre-treated with
combination chemotherapy containing leukemogenic drugs of
Etoposide, Cyclophosphamide, and Cisplatin. In the study on
the risk of second tumors in GTN patients in Charing Cross,
an increased risk of second malignancy was seen in patients
receiving multiple cycles of combination chemotherapy. The
risk was significantly related to the number of cycles, highest
in those who received more than 13 cycles. The six patients
in the study who developed leukemia were previously treated
with combination chemotherapy including alkylating agents
and with significant exposure to Etoposide (five of the six
patients dying of the disease). Other cancers with apparent
increased risk in the study included oral and pharyngeal
cancers, melanoma, and meningioma.?* The index patient
received 10 cycles of EMACO and 19 cycles of EPEMA.

The index patient eventually had Gram-negative
septicemia with a whole abdominal CT scan incidentally
showing multiple sites of tumor progression in the liver, the
adnexal area, and the subcutaneous tissue. However, hCG
levels showed further regression (Figure 2). Would this be
related to the hematologic malignancy or a manifestation
of mixed GTN, choriocarcinoma with the development
of intermediate trophoblastic tumors like ETT? In such
cases, the evident tumor seen is not reflective of the hCG
levels. There have been case reports of GTN patients with
initial biopsy results of choriocarcinoma initially treated
with combination chemotherapy but with subsequent
chemoresistance. Subsequent adjunctive metastasectomy
showed histopathology consistent with the diagnosis of
an I'TT. The theory could be that previous chemotherapy
eliminated the more primitive cytotrophoblasts allowing
differentiation to intermediate trophoblasts like implantation
site or chorionic type intermediate trophoblasts.”
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Present and Future Directions of Immunotherapy
in GTN

Although GTN is not included in the FDA-approved
indications of Pembrolizumab, it has been incorporated in
recent publications regarding GTN treatment. Immune
checkpoint inhibitors are already included in the National
Comprehensive Cancer Network (NCCN) Treatment
Guidelines of 2019 for chemoresistant high-risk GTN and
intermediate trophoblastic tumors.?® It is also part of the
salvage therapies in the most recent FIGO GTN Cancer
Report of 2021 and included in several publications dealing
with novel treatments of chemoresistant GTIN.?

There are still several unanswered questions that needed
to be addressed by further studies. These include the following:
(1) When do you consider giving ICI in GTN?; (2) Can it
be given initially in intermediate trophoblastic tumors or
as a second- or third-line treatment as what is being done
now?; (3) What will be the predictors of response?; (4) How
many consolidation courses should be given?; (4)What are
the long term effects on fertility knowing that the mechanism
of action can affect fetal immune tolerance and subsequent
fetal loss? Further studies aim to resolve these questions.

'There are ongoing trials on ICIin GTN.The Trophimmun
Phase 2 trial is on the use of avelumab, an anti PDL-1 ICI,
in low risk GTN patients resistant to Methotrexate. Initial
results showed a 53.3% complete response. Cohort 2 was on
high risk GTN but was stopped due to poor results.?® There
is also an ongoing Phase 2 trial on the use of Pembrolizumab
in chemoresistant GTN* and on-going trials of immune
checkpoint inhibitors in combination with chemotherapy.
TROPHAMET is a trial using avelumab combined with
Methotrexate and another trial by NRG Oncology using
Pembrolizumab and Actinomycin D for GTN patients with
a risk score of 5-6, previously intermediate risk patients
wherein 60% in this group exhibit resistance to first-line
single agent chemotherapy.*® The CAP-01 trial is a single-
arm phase 2 study on Camrelizumab, another anti PD-1 ICI
similar to Pembrolizumab in combination with Apatinib,
a vascular endothelial growth factor receptor inhibitor.*!

CONCLUSION

With the reported strong PDL-1 expression in GTN
and the favorable results in case reports of Pembrolizumab in
heavily pre-treated chemoresitant GTN, immune checkpoint
inhibitors particularly anti PD-1 and anti PDL-1 can be a
novel treatment for chemoresistant GTN.This is the first time
that immunotherapy was used in the country. Consequently,
succeeding cases of chemoresistant GTN eventually managed
with immunotherapy may be reported locally. For the index
patient, even though the use of Pembrolizumab yielded an
adequate response, immune-related adverse events prevented
regular institution of the drug. The results of the ongoing
trials that aim to address and provide a protocol that can be
followed using this treatment modality will largely benefit

chemoresistant GTN patients that would otherwise be
referred to hospice care.

Statement of Authorship
The author certified fulfillment of ICMJE authorship

criteria.

Author Disclosure
The author declared no conflicts of interest.

Funding Source
None.

REFERENCES

1. Mirji SR, Patel SM, Arora RS, Desai AD, Mankad MH, Sangeetha
K, et al. Chemo-resistant gestational trophoblastic neoplasia: a
review of cases at a tertiary cancer centre. Int ] Reprod Contracept
Obstet Gynecol. 2019 Apr;8(4):1620-5. doi: 10.18203/2320-1770.
ijrcog20191229.

2. Babaier A, Jim B, Ghatage P. Management of EMA-CO resistant/
refractory gestational trophoblastic neoplasia. Cancer Rep Rew.
2019;3:1-8. doi: 10.15761/CRR.1000179.

3. LJ Yuan, YY Chen, CX Zhu, Wang YZ, Yang GF. Misdiagnosis and
chemotherapy delaying reduces the chemosensitivity of choriocarcinoma
patient: analysis of 36 cases. Clin Exp Obstet Gynecol. 2022;49(8):179.
doi: 10.31083/j.ce0g4908179.

4. Kim §J, Bae SN, Kim JH, Kim CJ, Jung JK. Risk factors for the
prediction of treatment failure in gestational trophoblastic tumors
treated with EMA/CO regimen. Gynecol Oncol. 1998 Nov;71(2):247-
53. doi: 10.1006/gyno0.1998.5161. PMID: 9826467.

5. Singhal S, Kumar L, Kumar S, Khurana S, Bhatla N. Predictors
of chemotherapy resistance & relapse in gestational trophoblastic
neoplasia. Indian ] Med Res. 2020 Dec;152(6):595-606. doi: 10.4103/
ijmr.JJMR_2585_19. PMID: 34145099; PMCID: PM(C8224147.

6. Rendaje GG, Octavio BR. Risk factors for chemoresistance in
metastatic high-risk gestational trophoblastic neoplasia. Philipp J
Obstet Gynecol. 2021;45:145-52.

7. Alazzam M, Tidy ], Osborne R, Coleman R, Hancock BW,
Lawrie TA. Chemotherapy for resistant or recurrent gestational
trophoblastic neoplasia. Cochrane Database Syst Rev. 2016 Jan
13;2016(1):CD008891. doi: 10.1002/14651858.CD008891.pub3.
PMID: 26760424; PMCID: PMC6768657.

8.  Bolastig-Canson JA, Soriano-Estrella AL. Third-line chemotherapy
after resistance to Etoposide, Cisplatin-Etoposide, Methotrexate,
Actinomycin (EP-EMA) in high risk gestational trophoblastic
neoplasia: Experience at the Philippine General Hospital. Philipp
J Obstet Gynecol. 2022 Jul-Aug;46(4):162-70. doi: 10.4103/pjog.
pjog_32_22.

9. Veras E, Kurman R], Wang TL, Shih IM. PD-L1 expression in human
placentas and gestational trophoblastic diseases. Int ] Gynecol Pathol.
2017 Mar;36(2):146-53. doi: 10.1097/PGP.0000000000000305.
PMID: 27362903; PMCID: PMC5518625.

10. Goldfarb JA, Dinoi G,Mariani A, Langstraat CL. A case of multi-agent
drug resistant choriocarcinoma treated with pembrolizumab. Gynecol
Oncol Rep. 2020 Apr 23:32:100574. doi: 10.1016/j.gore.2020.100574.
PMID: 32395603; PMCID: PMC7210394.

11.  Clair KH, Gallegos N, Bristow RE. Successful treatment of metastatic
refractory gestational choriocarcinoma with pembrolizumab: A case for
immune checkpoint salvage therapy in trophoblastic tumors. Gynecol
Oncol Rep. 2020 Sep 1:34:100625. doi: 10.1016/j.gore.2020.100625.
PMID: 32964090; PMCID: PMC7490982.

12.  Paspalj V, Polterauer S, Poetsch N, Reinthaller A, Grimm C, Bartl
T. Long-term survival in multiresistant metastatic choriocarcinoma
after pembrolizumab treatment: A case report. Gynecol Oncol Rep.

VOL.58 NO. 11 2024

ACTA MEDICA PHILIPPINA 97



Chemo-resistant Gestational Trophoblastic Neoplasia and the Use of Immunotherapy

13.

14.

15.

16.

17.

18.

19.

20.

21.

2021 Jun 24:37:100817. doi: 10.1016/j.gore.2021.100817. PMID:
34258357; PMCID: PM(C8253948.

Choi MC, Oh ], Lee C. Effective anti-programmed cell death 1
treatment for chemoresistant gestational trophoblastic neoplasia.
Eur J Cancer. 2019 Nov:121:94-7. doi: 10.1016/j.¢jca.2019.08.024.
PMID: 31569067.

Ghorani E, Kaur B, Fisher RA, Short D, Joneborg U, Carlson JW, et al.
Pembrolizumab is effective for drug-resistant gestational trophoblastic
neoplasia. Lancet. 2017 Nov 25;390(10110):2343-5. doi: 10.1016/
S0140-6736(17)32894-5. PMID: 29185430.

Villadolid J, Amin A. Immune checkpoint inhibitors in clinical
practice: update on management of immune-related toxicities. Transl
Lung Cancer Res. 2015 Oct;4(5):560-75. doi: 10.3978/j.issn.2218-
6751.2015.06.06. PMID: 26629425; PMCID: PMC4630514.

Patel JM, Enich M, Stephenson R, Groinsberg R, Girda E. Vaginal
mucositis related to immunotherapy in endometrial cancer. Gynecol
Oncol Rep. 2021 Mar 31:36:100742. doi: 10.1016/j.gore.2021.
100742. PMID: 33948476; PMCID: PMC8080023.

Haanen JBAG, Carbonnel F, Robert C, Kerr KM, Peters S, Larkin
J, et al. Management of toxicities from immunotherapy: ESMO
Clinical practice Guidelines for diagnosis, treatment and follow-up.
Ann Oncol. 2017 Jul 1;28(suppl_4):iv119-iv142. doi:10.1093/annonc/
mdx225. PMID: 28881921.

Brahmer JR, Lacchetti C, Schneider BJ, Atkins MB, Brassil KJ,
Caterino JM, et al. Management of immune-related adverse events in
patients treated with immune checkpoint inhibitor therapy: American
Society of Clinical Oncology Clinical Practice Guideline. J Clin
Oncol. 2018 Jun 10;36(17):1714-68. doi: 10.1200/JC0O.2017.77.6385.
PMID: 29442540; PMCID: PMC6481621.

Dolladille C, Ederhy S, Sassier M, Cautela ], Thuny F, Cohen AA,
et al. Immune checkpoint inhibitor rechallenge after immune-related
adverse events in patients with cancer. JAMA Oncol. 2020 Jun
1;6(6):865-71. doi: 10.1001/jamaoncol.2020.0726. PMID: 32297899;
PMCID: PMC7163782.

Goldstein DA, Gordon N, Davidescu M, Leshno M, Steuer CE, Patel
N, et al. A pharmacoeconomic analysis of personalized dosing vs fixed
dosing of pembrolizumab in firstline PD-L1-positive non-small cell
lung cancer. ] Natl Cancer Inst. 2017 Nov 1;109(11). doi: 10.1093/
jnci/djx063. PMID: 29059432.

To SY, Kao L, Shih JH, Li IH, Huang TW, Tsai CL, et al. Modified-
dose pembrolizumab and prognostic outcomes among non-small cell
lung cancer patients: a chart review study. Int ] Environ Res Public
Health. 2022 May 15;19(10):5999. doi: 10.3390/ijerph19105999.
PMID: 35627534; PMCID: PMC9141635.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Low JL, Huang Y, Sooi K, Ang Y, Chan ZY, Spencer K, et al. Low-
dose pembrolizumab in the treatment of advanced non-small cell
lung cancer. Int J Cancer. 2021 Jul 1;149(1):169-76. doi: 10.1002/
ijc.33534. PMID: 33634869; PMCID: PMC9545741.

Huang M, Pinto A, Castillo RP, Slomovitz BM. Complete serologic
response to pembrolizumab in a woman with chemoresistant
metastatic choriocarcinoma. ] Clin Oncol. 2017 Sep 20;35(27):3172-4.
doi: 10.1200/JCO.2017.74.4052. PMID: 28742453.

Savage P, Cooke R, O’'Nions ], Krell J, Kwan A, Camarata M, et al.
Effects of single-agent and combination chemotherapy for gestational
trophoblastic tumors on risks of second malignancy and early
menopause. ] Clin Oncol. 2015 Feb 10;33(5):472-8. doi: 10.1200/
JCO.2014.57.5332. PMID: 28742453.

Zhang X, Shi H, Chen X. Epithelioid trophoblastic tumor after
induced abortion with previous broad choriocarcinoma: a case report
and review of literature. Int ] Clin Exp Pathol. 2014 Oct 15;7(11):8245-
50. PMID: 25550880; PMCID: PMC4270619.

NCCN  Guidelines Version 2.2019 Gestational Trophoblastic
Neoplasia.

Ngan HYS, Seckl MJ, Berkowitz RS, Xiang Y, Golfier F, Sekharan PK,
et al. Diagnosis and management of gestational trophoblastic disease:
2021 update. Int ] Gynecol Obstet. 2021 Oct;155 Suppl 1(Suppl.

1):86-93. doi: 10.1002/ijgo.13877. PMID: 34669197, PMCID:
PMC9298230.

You BM, Bolze PA, Lotz JP, Massardier J, Gladieff L, Hajri T,
et al. TROPHIMMUN, a 2 cohort phase II trial of the anti- PD-
L1 monoclonal antibody avelumab in chemo-resistant gestational
trophoblastic neoplasia (GTN) patients: preliminary outcomes
in cohort A. Ann Oncol. 2018 Oct;29 Suppl 8:VIII727-VIII728.
doi: 10.1093/annonc/mdy424.042.

NIH National Library of Medicine, Phase II Trial for Chemo-
Resistant Gestational Trophoblastic Neoplasias with Pembrolizumab
(CR-GTP) [Internet]. 2020 [cited 2020 Mar]. Available from: https://
classic.clinicaltrials.gov/ct2/show/NCT04303884.

NIH National Library of Medicine, A Phase I/II Trial of Avelumab and
METhotrexate in Low-risk Gestational TROPHoblastic Neoplasias
as First Line Treatment (TROPHAMET) [Internet]. 2020 [cited
2020 May]. Available from: https://classic.clinicaltrials.gov/ct2/show/
NCT04396223.

Cheng H, Zong L, Kong Y, Wang X, Gu Y, Cang W, et al
Camrelizumab plus apatinib in patients with high-risk chemorefractory
or relapsed gestational trophoblastic neoplasia (CAP 01): a single-arm
open-label, phase 2 trial. Lancet Oncol. 2021 Nov;22(11):1609-17.
doi: 10.1016/51470-2045(21)00460-5. PMID: 34624252.

98

ACTA MEDICA PHILIPPINA

VOL. 58 NO. 11 2024



