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Abstract

Background: Ovarian malignant germ cell tumors (OMGCT) that fail to recover with conventional management
have a poor prognosis. Several recurrent events after chemotherapy have been found. Programmed death ligand-1
(PD-L1) is expressed in various malignancies and tumor infiltrating lymphocytes (TILs) with a known role as a
prognostic factor. Objective: To determine the role of PD-L1 expression in OMGCT in determining overall survival
(OS) and progression-free survival (PFS). Methods: Expression of PD-LI was assessed from PD-LI1 immunohisto-
chemistry in paraffin block preparations from 40 patients diagnosed with OMGCT who met the inclusion criteria.
The relationship between clinicopathological characteristics and OS and PFS was analyzed using the Kaplan-Mei-
er method and multivariate analysis using the Cox regression model. Results: No significant relationship was found
between PD-L1 expression in tumor cells with 2-year OS (p=0.275) and PFS (p=0.421) in OMGCT. A4 significant
association was found between histopathologic types with 2-year OS (p=0.002), and cancer stage with 2- year OS
(p=0.028) and PFS (p=0.014). Conclusion: PD-LI expression in tumor cells was not related to OS and PFS in
OMGCT patients. There is a tendency for death and recurrence in patients OMGCTs with low PD-L1 expression
in tumor cells.
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Introduction ovarian malignancy ranked third among the most
common malignancies [2]. Most ovarian ma-
lignancies derived from epithelial tissue, while
nonepithelial malignancies only cover 5-10% of
all cases. The largest group of nonepithelial ma-
lignancies is germ cell tumor [3,4].

The survival and cure rates of OMGCTs are good

According to Global Cancer Incidence, Mortal-
ity and Prevalance (GLOBOCAN) 2018 data,
ovarian malignancy is the ninth cause of death
due to malignancy in women [1]. Data from the
2013 Indonesian cancer registry showed that
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due to their high sensitivity to chemotherapy
[3,5]. The frequency of recurrence after chemo-
therapy in advanced OMGCTs is 14-20%. Based
on previous studies, the cure rate of OMGCTs
patients is only 10% while that of testicular germ
cell tumors can reach 50% [3]. The prognosis of
patients who fail to recover with conventional
therapy is unfavorable [6]. Therefore, research is
needed to identify prognostic markers and new
treatment strategies for this tumor.

Current studies are focusing on the biology of
malignant tumors and its relationship with im-
mune mechanisms [6]. One of the most recent
therapies for malignancy is targeting the inhibi-
tory checkpoint molecules [7]. Inhibitory check-
point molecules do not target cancer cells, but
rather the T cell receptors and ligands that weak-
en immune responses and increase immune tol-
erance [8]. Inhibitory checkpoint molecule that
is explored in several research studies is pro-
grammed cell death-1 (PD-1), together with its
ligand programmed death ligand-1 (PD-L1). [7]
PD-1 is a member of immunoglobin superfami-
ly that is expressed on the surface of T cells in
thymus and activated cells such as T cells, natu-
ral killer cells, B cells, and monocytes. PD-L1 is
expressed in organs such as placenta, heart, and
activated cells such as T cells, B cells, dendrit-
ic cells, macrophages, and various tumor cells
[6,9]. The interaction between PD-1 and PD-
L1 negatively regulates the immune response.
Inhibition of PD-1/PD-L1 interaction can im-
prove T cell responses and mediate antitumor
activity. Expression of PD-L1 has been known
to act as a prognostic factor in several malignan-
cies and a predictive marker of tumor response
to anti-PD-1/PD-L1 immunotherapy [10]. PD-
L1 expression is significantly associated with
poor differentiation and overall survival (OS)
in non-small cell lung carcinoma. In renal cell
carcinoma, high PD-L1 expression is a nega-
tive prognostic factor that increases mortality by
81%. In gastric carcinoma, PD-L1 expression is

associated with large tumor size, invasion of the
deep muscle layer, lymph node metastasis, and
decreased patient survival. PD-L1 expression in
melanoma is associated with increased aggres-
siveness and ease of invasion [11].

Research on ovarian clear cell carcinoma by Zhu
et al. showed that high expression of PD-L1 in
tumors was strongly associated with advanced
stage, presence of tumor cells in ascites, resis-
tance to platinum chemotherapy, and recurrence
[12]. High expression of PD-L1 in tumors is also
associated with worse OS and progression-free
survival (PFS) compared to low PD-L1 ex-
pression [12]. Research on testicular germ cell
tumors reported that the 5-year PFS and OS in
patients with low expression of PD-L1 in tumors
were 95.9% and 100%, whereas the 5-year PFS
and OS of patients with high PD-L1 expression
were 72.2% and 72.2% [6]. A study conducted
by Darb-Esfahani et al. on high-grade serous
ovarian carcinoma also reported an association
between PD-L1 expression with OS and PFS [8].
This study was conducted to evaluate the expres-
sion of PD-L1 in OMGCTs and assess its prog-
nostic value in OMGCTs patients.

Methods

Patients

Atotal of 88 patients with a diagnosis of OMGCTs
were obtained from the Department of Anatom-
ical Pathology, Cipto Mangunkusumo National
General Hospital (between 2010 and 2016). The
inclusion criteria were all OMGCTs cases that
had been diagnosed through histopathological
examination. Exclusion criteria were cases with
missing or inadequate-quality paraffin blocks,
case reviews, and cases that were re-evaluated
and were not eventually diagnosed as OMGCTs.
The diagnosis of OMGCTs was confirmed by
the pathologist by reviewing all slides blindly
against the initial diagnosis. Forty patients met
the inclusion criteria.
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All patients in this retrospective cohort study re-
ceived informed consent. This research has been
approved by the Health Research Ethics Com-
mittee of the Faculty of Medicine, Universitas
Indonesia and was conducted in accordance with
The Code of Ethics of the World Medical Asso-
ciation.

Data collection from medical records and inter-
views via telephone to confirm age, stage, histo-
pathological type, lymph node metastasis, che-
motherapy, and patients’ conditions were carried
out for two years. Staging used the 2014 Interna-
tional Federation of Gynecology and Obstetrics
(FIGO) criteria. Initial stage is stage I including
stage IA (one ovary), stage IB (both ovaries),
and stage IC (one or both ovaries with malig-
nant cells in ascites or peritoneal washings).
Advanced stage is stage II, stage III, and stage
IV. Histopathology is grouped into dysgermino-
mas and non-dysgerminomas (yolk sac tumors,
immature teratomas, mature teratomas with
malignant transformation, and mixed germ cell
tumors). Lymph node metastases were grouped
into NO (no lymph node metastasis) and N1 (re-
gional lymph node metastasis). Chemotherapy
was categorized into receiving chemotherapy
(platinum-based regimen) and not receiving
chemotherapy. OS was defined as the period
since the patient was diagnosed or underwent
therapy until their death. PFS was defined as the
period from the time a patient is diagnosed to
recurrence. Recurrence could be in the form of
distant metastasis, enforced by radiological ex-
amination or other investigations. We censored
patients who were still alive or did not experi-
ence recurrence until the end of the observation.

PD-L1 immunohistochemical staining

Paraffin blocks were obtained from the De-
partment of Anatomical Pathology, Cipto Man-
gunkusumo National General Hospital. The tis-
sue sections were deparaffinized with xylol (3 x

3 minutes) and alcohol rehydration (96%, 85%,
70%) to water and incubated in TRIS-EDTA at
96°C for 10 minutes within decloaking chamber
to phosphate buffered saline (PBS) then peroxi-
dase and protein blocking. Slides were incubated
for 1 hour at room temperature with anti-PD-L1
monoclonal antibody (ab205921; Abcam) with
1:300 dilution to PBS and 30 minutes of incuba-
tion with the Novolink anti-rabbit immuno-per-
oxidase polymer secondary antibodies at room
temperature to PBS. Diaminobenzidine sub-
strate-chromogen for color reaction, hematoxy-
lin mayer counterstain and bluing with lithium
carbonate. Alcohol dehydration (70%, 85%, and
96%) followed by clearing with xylol, mounting
medium and covered with a deck glass. Negative
and positive controls were included each time
the staining was performed [6]. Positive control
used for PD-L1 was placental tissue.

Evaluation of PD-L1 expression

Evaluation of PD-L1 staining was carried out in
500 tumor cells and 100 tumor infiltrating lym-
phocytes (TILs). Semiquantitative evaluation re-
ferred to study by Chovanec et al., which used
the histoscore (H-score), a scoring system based
on the percentage of the stained cells and the in-
tensity of the stain [6]. Assessment of positivity
was performed with blinding using the Imagel
software, followed by calculation of H-score.
PD-L1 expression was assessed as low (0-150)
or high (160-300) [6]. The percentage of cells
was expressed on a scale of 0-100%. Intensity
was given a score of 0-3. Score of 0 indicated
absence of PD-L1 expression, +1 score indicated
the expression covered less than 10% of tumor
cells, +2 score indicated moderate expression in
the cytoplasm and/or cell membrane, covering
10-50% of tumor cells (Fig. 1), +3 score indicat-
ed strong expression in the cytoplasm and/or cell
membrane, covering more than 51% of tumor
cells [12].
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Score +2 staining (moderate expression in the
cytoplasm and/or cell membrane, covering 10-
50% of tumor cells).

Statistical analysis

Data processing was performed using the Sta-
tistical Package for the Social Sciences soft-
ware version 24. Statistical comparison between
clinicopathological characteristics and PD-L1
expression, risk factors for recurrence or death,
was evaluated using the Chi-square test. Fisher’s
test was carried out when necessary. The rela-
tionship between clinicopathological character-
istics and OS and PFS was analyzed using the
Kaplan-Meier method and multivariate analysis
using the Cox regression model. All p-values
were reported as 2-sided, with p <0.05 consid-
ered statistically significant.

Results

Demographic and clinicopathological charac-

teristics

A total of 40 patients were included in the study
(Table 1). The median age of patients was 23
years (range, 2 to 57 years). Dysgerminomas
constituted 18 cases and non-dysgerminomas 22
cases. The average tumor size was 20 cm (range,
8 to 28 cm) with the largest group being <20 cm.
Most stages were stage 1 (stage IA = 19 cases;

stage IB = not found, stage IC = 8 cases). Lymph
node metastasis was not found in 36 patients.
Twenty nine patients did not receive chemother-
apy.

Laboratory markers for ovarian malignancy or
germ cell tumors such as Cancer Antigen 125
(CA-125), Lactate Dehydrogenase (LDH), or
Alpha-Fetoprotein (AFP) were performed prior
to surgery in only 19 out of 40 patients (Table 2).
Serum CA-125 levels were found elevated in

Table 1. Patient characteristics.

Characteristic n =40 %
Age
<23 years 20 50
>23 years 20 50
Histopathological type
Dysgerminoma 18 45
Yolk sac tumors 6 15
Immature teratomas 9 22.5
Mature teratomas with 4 10
malignant transformation
Mixed germ cell tumors 3 7.5
Tumor size
<20 cm 21 52.5
>20 cm 19 47.5
Stage
I 27 67.5
11 2 5
1 4 10
v 7 17.5
Lymph node metastasis
NO 36 90
N1 4 10
Chemotherapy
Yes 11 27.5
No 29 72.5
Recurrence
Yes 4 10
No 31 77.5
Lost to follow up 5 12.5
Death
Yes 8 20
No 27 67.5

Lost to follow up 5 12.5
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9 of 11 patients, 11 of 14 patients had elevated
LDH levels, and 10 of 14 patients had elevated
AFP levels.

PD-L1 expression in tumor cells and TILs
Thirthy six cases had a low PD-L1 expression in
tumor cells, and 4 cases had a high PD-L1 ex-
pression (Table 3).

PD-L1 expression in dysgerminomas was found
low in 15 cases and high in 3 cases, while in

non-dysgerminomas, only one out of 22 cases
showed high PD-L1 expression (Fig. 2). All 40
cases had a low PD-L1 expression in TILs (Ta-
ble 3). In this study, no expression of PD-L1 was
found with score of +3.

Association between PD-L1 expression in tumor
cells and TILs and clinicopathological character-
istics

PD-L1 expression in tumor cells was not related
to age, histopathologic type, tumor size, stage,

Table 2. Laboratory markers.

Laboratory markers

Histopathological type CA-125

LDH AFP

Elevated Notelevated Elevated Not elevated Elevated Not elevated

Dysgerminomas 4 cases 2 cases 6 cases 2 cases 6 cases 3 cases
Yolk sac tumors 1 case - 2 cases 1 case 2 cases -
Immature teratomas 2 cases - 2 cases - 1 case 1 case
Mature teratomas with ma-

. . 1 case - 1 case - 1 case -
lignant transformation
Mixed germ cell tumors 1 case - - - - -

Table 3. Distribution of PD-L1 expression in tumor cells and TILs.

PD-L1 expression in tumor cells

PD-L1 expression in TILs

Histopathological Type

Low High Low High
Dysgerminomas 15 cases 3 cases 18 cases Not found
Yolk sac tumors 5 cases 1 case 6 cases Not found
Immature teratomas 9 cases Not found 9 cases Not found
Mature tera'tomas with malignant 4 cases Not found 4 cases Not found
transformation
Mixed germ cell tumors 3 cases Not found 3 cases Not found

A e - g .
Fig. 2. PD-L1 expression in tumo

-
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r cells. (A) Yolk Sac. (B) Immature Teratoma.
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lymph node metastasis, and chemotherapy (Ta-
ble 4).

PD-L1 expression in TILs could not be assessed
for its association with clinicopathological char-
acteristics due to all cases having a low PD-L1
expression in TILs.

The association between PD-L1 expression in
tumor cells and TILs and the laboratory markers
could not be assessed either, since only for 19
out of 40 patients the laboratory tests were per-
formed. In patients with high PD-L1 expression,
serum LDH levels were found elevated in 2 pa-
tients, serum AFP levels were found elevated in
1 patient, and serum CA-125 levels were found
normal. In patients with low PD-L1 expression,
serum CA-125, LDH, or AFP levels could be
found normal or elevated.

Bivariate analysis of risk factors affecting re-
currence and survival in OMGCTs

Bivariate analysis (Table 5) indicated that PFS
was related to cancer stage (p=0.014). Age, his-

topathologic type, tumor size, lymph node me-
tastasis, chemotherapy, and PD-L1 expression
in tumor cells were not related to PFS. It also
showed association between OS and histopatho-
logical type (p=0.002) and stage (p=0.028). Age,
tumor size, lymph node metastasis, chemother-
apy, and PD-L1 expression in tumor cells were
not related to OS.

Bivariate analysis could not be performed on the
relationship between PFS and OS with PD-L1
expression in TILs, because all cases had low
PD-L1 expression in TILs.

Discussions

One of the well-known hallmarks of cancer is
the ability of tumor cells to use immunosuppres-
sive mechanisms to avoid antitumor immune
response. The interaction between PD-1/PD-L1
acts as negative regulator of T-cell-mediated an-
titumor immunity. PD-L1 expression is normally
induced in immune cells such as macrophages

Table 4. Association between PD-L1 expression in tumor cells and clinicopathological characteristics.

PD-L1 Expression in Tumor Cells

Clinicopathological characteristic

Low (%) High (%) p-value
Age 1.000
<23 years 18 (90) 2 (10)
>23 years 18 (90) 2 (10)
Histopathological type 0.310
Dysgerminoma 15 (83.3) 3(16.7)
Non-dysgerminoma 21 (95.5) 1 (4.5)
Tumor size 0.607
<20 cm 18 (85.7) 3(14.3)
>20 cm 18 (94.7) 1(5.3)
Stage 0.284
I 23 (85.2) 4 (14.8)
n-1v 13 (100) 0 (0)
Lymph node metastasis 0.355
NO 33 (91.7) 3(8.3)
N1 3(75) 1(25)
Chemotherapy 0.300
Yes 9 (81.8) 2 (18.2)
No 27(93.1) 2 (6.9)
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Table 5. Bivariate analysis of factors associated with PFS and OS.

Progression Free Survival (PFS)

Overall Survival (OS)

2-year PFS (%) p-value 2-year OS (%) p-value
Age 0.930 0.495
<23 years 88.2 82.4
>23 years 88.9 72.2
Histopathological type 0.202 0.002
Dysgerminoma 94.1 100
Non-dysgerminoma 83.3 55.6
Tumor size 0.873 0.434
<20 cm 88.9 72.2
>20 cm 88.2 82.4
Stage 0.014 0.028
I 95.8 87.5
1-1v 72.7 54.5
Lymph node metastasis 0.385 0.275
NO 90.3 74.2
N1 75 100
Chemotherapy 0.143 0.051
Yes 100 100
No 84 68
PD-L1 0.421 0.275
Low 87.1 74.2
High 100 100

and T cells, whereas abnormal PD-L1 expression
is found in several types of malignancy. Thus, a
hypothesis emerges that the expression of PD-
L1 in tumor cells or TILs plays a role in tumor
growth by inhibiting the antitumor immune re-
sponse. The expression of PD-L1 on cell mem-
brane and/or cytoplasm has been investigated in
several types of malignancies. However, only
a few studies have discussed germ cell tumors,
especially in the ovaries. Likewise, research on
PD-L1 expression and its relation to prognostic
factors has not been done in ovarian germ cell
tumors.

The results of this study indicated no statistically
significant relationship between OS and PFS with
PD-L1 expression in tumor cells in OMGCTs.
This is contrary to a study by Cierna et al (clone
EPR1161(2)) which reported that PFS (HR =
0.40, 95% CI1 0.16-1.01, p=0.0081) and OS (HR

=0.43,95% CI 0.15-1.23, p=0.0397) were better
in tumors with low PD-L1 expression compared
to tumors with high PD-L1 expression, and that
high PD-L1 expression was found in advanced
testicular germ cell tumors [9]. A study by Cho-
vanec et al. (clone EPR1161(2)) in testicular
germ cell tumors reported that the best prognosis
was found in patients with low PD-L1 expres-
sion in tumor cells and high PD-L1 expression
in TILs (5-year PFS and OS: 95.9 % and 100%)
while the worst prognosis was found in patients
with high PD-L1 expression in tumor cells and
low PD-L1 expression in TILs (5-year PFS and
0OS: 72.2% and 72.2%) [6].

The contradicting results found in this study
could be attributed to the different location of
tumors, namely in the ovaries instead of the tes-
ticles. The testicles are immunologically priv-
ileged sites, where testicular tissue is able to
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suppress immune response. Sperm maturation
occurs at puberty when immune tolerance has
been formed. Therefore, the immune system
recognizes spermatids as a foreign matter, hence
a mechanism is needed to prevent autoimmune
reactions [9, 13]. Cheng et al. reported that one
of the contributing mechanisms was the interac-
tion of PD-1/PD-L1. In their study, it was report-
ed that PD-L1 was expressed by spermatocytes
and spermatids in the seminiferous tubules. This
causes the suppression of T cell proliferation and
increases T cell apoptosis in the testis. Due to
this interaction between PD-1/PD-L1 in normal
tissue, it is important to maintain the homeostasis
of the immune response to prevent autoimmuni-
ty, but in a tumor microenvironment, tumor cells
can use such a mechanism to avoid immune re-
sponse by deactivating cytotoxic T lymphocyte.
It is this immune privilege of the testis mediated
by PD-L1 which is thought to play a role in the
pathogenesis of testicular and not ovarian germ
cell tumors. [13]

In this study, 4 cases were found with high PD-
L1 expression in tumor cells and low PD-L1
expression in TILs. These 4 cases included 3
cases of dysgerminoma and 1 case of non-dys-
germinoma (yolk sac tumor). In these 4 cases,
there were no deaths or recurrences until the end
of the observation. This is contrary to several
previous studies which found that high PD-L1
expression in tumor cells was associated with
poor OS and PFS. Dysgerminomas have better
biological behavior than other types of germ cell
tumors, making it plausible that dysgerminomas
have better OS and PFS than other histopatho-
logical types [14]. From the results of this study,
it is also known that histopathological types are
statistically associated to OS. One case of yolk
sac tumor in this study presented with high PD-
L1 expression. In this particular case, the patient
had a history of chemotherapy after surgery. Ab-
sence of death or disease recurrence in this pa-
tient was likely caused by the administration of

chemotherapy and might not be strongly linked
to the role of PD-L1. Several studies stated that
the survival rate of yolk sac tumor with chemo-
therapy was 80% (early stage) and 50% (ad-
vanced stage); while several other studies stated
that it ranged between 80-95% [15-17].

The absence of significant relationship between
survival and PD-L1 expression in ovarian carci-
noma was also reported by Drakes et al. (clone
28-8) [7]. Research on bladder malignancies
performed by Davick et al. (clones SP142, 22C3,
SP263) also reported that high PD-L1 expression
was associated with a better OS [18]. The expres-
sion of PD-L1 also did not show any prognostic
value in a study conducted by Scheel et al. (clone
5H1) in non-small cell lung carcinoma [19]. A
systematic review and meta-analysis conducted
by Li et al. on head and neck malignancy also
reported no significant association between PD-
L1 expression and survival outcomes [20]. The
same results were moreover reported by Zhong
et al. in a meta-analysis of non-small cell lung
carcinoma [21].

Studies on the role of PD-L1 expression as a
prognostic factor have indeed been carried out.
However, its role as a prognostic factor is still
controversial. Several studies have reported
a correlation between PD-L1 expression and
survival outcomes and better clinicopatholog-
ical characteristics such as histopathological
type, stage, lymph node metastasis, and others.
Darb-Esfahani et al. (clone EPR1161(2)) also re-
ported an association between PD-L1 expression
with OS and PFS in high-grade serous ovarian
carcinoma [8]. Meta-analysis of breast malig-
nancy carried out by Guo et al. also reported
that PD-L1 expression was associated with poor
prognosis, positive lymph node metastasis, poor
nuclear grade, and negative estrogen receptor
status [22]. Zhu et al. (clone 28-8) who con-
ducted studies on clear ovarian cell carcinoma
reported that high PD-L1 expression was asso-
ciated with advanced cancer stage, presence of
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tumor cells in ascites, recurrence, resistance to
platinum chemotherapy, and worse PFS and OS
[12].

The discrepancies in the result of this cur-
rent study and others can be caused by several
things. Various kinds of PD-L1 antibody clones
(E1L3N, E1J2J, SP142, 28-8, 22C3, and SP263)
may cause variability in interpreting positive
and negative results, because each clone has
a different protein binding strength [23]. This
study used the 28-8 clone that showed cytoplas-
mic and/or cell membrane staining. It is consis-
tent with the research conducted by Hendry et
al. which reported that significant cytoplasmic
staining could be found in the 28-8 clone and
strong membrane staining could be found in the
SP263 clone [24]. Discrepancies could also be
caused by the absence of fixed standard in as-
sessing PD-L 1 expression, resulting in differenc-
es in interpretation. Several studies used 5% cut-
off to determine positive PD-L1 expression [25].
This study followed the research by Chovanec et
al. and Zhu et al. which used 10% cutoff.
OMGCTs has very good survival rate because
of its sensitivity to chemotherapy. Surgery is the
main therapy in OMGCTs, followed by histo-
pathological examination to confirm the tumor
stage. Advanced OMGCTs will be recommend-
ed for chemotherapy. However, several cases
still continued to recur after chemotherapy or
failed to heal despite surgery and chemothera-
py. This pushes the need for other therapeutic
modalities that can improve survival outcomes
in OMGCTs, such as checkpoint inhibitor im-
munotherapy (anti-PD-L1). The results of this
study do not indicate an association between OS
and PFS with PD-L1 expression in tumor cells
and TILs. Thus, the obtained results should be
interpreted with caution. However, there is a ten-
dency for death and recurrence in OMGCTs pa-
tients with low PD-L1 expression in tumor cells.
It is known that during the observation period,
patients with high PD-L1 expression in tumor

cells were still found alive and did not experi-
ence recurrence (100%) while patients with low
PD-L1 expression in tumor cells had death (74.2
%) and recurrence (87.1%). The results of this
study also showed that there were lower PD-L1
expression patterns in non-dysgerminomas pa-
tients, patients with early stages, patients who
did not experience metastases, and patients who
did not receive chemotherapy. But this has not
reached statistical significance. Therefore, fur-
ther research is needed to analyze the relation-
ship between OS and PFS with PD-L1 expres-
sion in OMGCTs, with more balanced sample
size between groups, equal numbers of cases
in each histopathological type, cancer stages,
lymph node metastasis, chemotherapy, and lon-
ger observation times, so that the controversy
between research results can be solved.

Conclusion

No significant association was found between
OS and PFS with PD-L1 expression in tumor
cells in OMGCTs patients. OS was found to be
associated with histopathological type and can-
cer stage, while PFS was found to be associated
with cancer stage.
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