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Abstract

Background: Epithelioid trophoblastic tumors (ETTs) are the rarest type of gestational trophoblastic
neoplasias. We investigated the clinical features, treatments, outcomes, and prognostic factors in patients
with ETT, and explored potential therapeutic targets.

Methods: We retrospectively analyzed the clinical features, treatments, survival, and prognostic factors
of 21 ETT patients treated at our institution between January 2002 and December 2017. Expression
levels of programmed cell death 1 (PD-1), PD-I ligands (PD-Lland PD-L2), B7 family ligands (B7-H3,
B7-H4, V-domain Ig suppressor of T cell activation [VISTA], and B7-H6), and CD105 expression were
assessed by immunohistochemistry.

Results: Fourteen patients with ETT (66.7%) presented with irregular vaginal bleeding. Three stage |
patients (14.3%) with normal 3-human chorionic gonadotropin (8- hCG) levels underwent hysterectomy
alone. Of the remaining 18 patients who had elevated B-hCG levels (85.7%), | received chemotherapy
and 17 underwent surgery and multi-agent chemotherapy. After treatment, 17 patients (81.0%) achieved
complete remission (2 of whom [11.8%] later relapsed) and 4 (19.0%) with stage |V died of their disease.
On univariate and multivariate analyses, stage IV disease was an independent prognostic factor for overall
and disease-free survival (P < 0.001). PD-LI, B7-H3, and CDI105 were detected in 100% of samples,
PD-L2 and VISTA in 82%, B7-H6 in 18%, and B7-H4 was undetectable in ETT cells.

Conclusions: Hysterectomy and metastatic lesion resection are essential for controlling ETT. Surgery
plus chemotherapy are recommended for patients with abnormal 3-hCG levels and metastatic disease.
PD-L1, PD-L2, B7-H3, VISTA and CD105 are potential therapeutic targets for metastatic ETT.
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Introduction

Epithelioid trophoblastic tumor (ETT) is an
extremely rare subtype of gestational trophoblastic
neoplasia (GIN), accounting for only 1.0-2.0% of all
GTIN cases [1, 2]. Initially described as “atypical
choriocarcinoma”, Shih and Kurman first reported the
clinicopathological features of ETT in 1998[3], and the
World Health Organization [4] classified ETT as a
form of GTN in 2003.

In contrast to choriocarcinoma, ETT arises from
chorionic-type intermediate trophoblastic cells and
has distinct clinical characteristics [5-7]. Approxima-

tely 130 cases of ETT have been reported as of May
2018, primarily in small retrospective case series [1,
7-18]. Because the biologic behaviours of ETT have
been reported to be similar to those of placental site
trophoblastic tumor (PSTT), and limited evidence is
available for the optimal management of ETT,
treatment approaches have been derived from case
series and PSTT. Surgery is the primary treatment
recommended for ETT with nonmetastatic disease.
However, patients with ETT might develop metastatic
diseases, and some patients will have terminal disease,

http://lwww.jcancer.org



Journal of Cancer 2019, Vol. 10

12

with a mortality rate of 10.0-24.0% [3, 5, 19]. Chemo-
therapeutic intervention is usually considered only if
surgical intervention is inappropriate or has failed
[20]. ETT is generally more refractory to conventional
chemotherapy. Therefore, new therapeutic targets are
needed to salvage the occasional non-operable
patients with metastatic chemoresistant diseases.

Antiangiogenic therapy and immunotherapy
targeting immune checkpoints have received
significant attention in cancer research. Targeting
immune checkpoints such as programmed cell death 1
(PD-1) and its ligand PD-L1 has achieved notable
benefit in a variety of cancers. Moreover, a clinical
trial of the monoclonal antibody TRC105, which
targets the pro-angiogenic modulator CD105, is
ongoing [21]. The newly discovered B7 family ligands,
B7-H3, B7-H4, V-domain Ig suppressor of T cell
activation (VISTA), and B7-H6, have also been
identified as negative immune checkpoint regulators
and are targets for cancer immunotherapy [22].
However, the expression patterns of these B7 family
ligands and CD105 in ETT remains unknown.

To better understand ETT and identify potential
therapeutic targets, we identified a series of patients
with ETT who were treated at our institution and
investigated their clinical characteristics, manage-
ment, outcomes, prognostic factors, and expression of
immune checkpoint proteins and CD105.

Materials and Methods

Patients and samples

Between January 2002 and December 2017, a
total of 2 129 patients with GTN were admitted to
Peking Union Medical College Hospital (Beijing,
China) for treatment, 21 (1.0%) were diagnosed with
ETT. All patients, who were identified via a review of
institutional databases, were pathologically confir-
med to have ETT by at least 2 gynecological
pathologists. The study was approved by the
Institutional Review Board of Peking Union Medical
College Hospital. Medical records were reviewed, and
demographic, pathology, treatment, and follow-up
data were extracted.

Formalin-fixed, paraffin-embedded tissue speci-
mens from 11 patients were subjected to immunohist-
ochemistry; 6 patients had missing slides or
experienced complete tumor necrosis after uterine
curettage or chemotherapy, and 4 had undergone
surgery at other hospitals before referral to our
institution.

Immunohistochemistry and interpretation

Four-micrometer unstained slides were prepared
from representative whole section formalin-fixed
paraffin-embedded tumor blocks. All the slides were

stained using an automatic immunohistochemistry
staining instrument (Leica Biosystems, Buffalo Grove,
IL, USA) according to the manufacturer’s instructions.
The details of primary antibodies and conditions used
are available as Supplementary Table S1.

The expression of PD-L1, PD-L2, B7-H3, B7-H4,
VISTA, B7-H6 and CD105 in tumor cells were
classified as negative, weak, and intense staining.
Tumor cells were designated positive, when =5% of
the tumor cells presented weak or intense staining.
The percentages of tumor infiltrating lymphocytes
(TILs) that were positive for the aforementioned
proteins were estimated, and those with at least 5%
staining were considered positive.

Statistical analyses

Survival estimates were calculated using the
Kaplan-Meier method and compared using the
log-rank test. Multivariate analysis was performed
using the Cox proportional hazards regression model.
All statistical analyses were conducted using the
Statistical Package for the Social Sciences for
Windows (software version 20.0; IBM Corp., Armonk,
NY, USA). A two-sided P-value of < 0.05 was
considered statistically significant.

Results

Clinical characteristics

The average age at presentation was 35 (range,
24-55) years. The antecedent pregnancies prior to
diagnosis were full-term in 16 patients (76.2%)
whereas 5 (23.8%) underwent an abortion. The
median interval between the antecedent pregnancy
and diagnosis was 32 (range, 2-264) months. The most
common presenting symptom was irregular vaginal
bleeding. Pre-treatment serum human chorionic
gonadotropin (B-hCG) levels ranged from 0.5 to 5
663.0 IU/L; levels in 5 patients (23.8%) were within
the normal range (< 5 IU/L). According to the 2000
FIGO staging system for GTN, 4 had FIGO stage IV
and they had metastasis to the liver, brain, kidney,
spleen, intestinal tract, pelvic lymph nodes, appendix,
and omentum. The details of the patients’ clinical
characteristics are shown in Table 1.

Six patients (28.6%) had a history of treatment at
other hospitals prior to referral to our facility; 2 had
failed multidrug chemotherapy, 3 relapsed after
hysterectomy with or without chemotherapy, and 1
with an isolated ETT of the vagina relapsed after
resection of a vaginal wall tumor. The details of the
patients’ initial treatments and outcomes are shown in
Table 2.

Treatments algorithm and outcomes
Three patients (14.3%) with FIGO stage I disease
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who had non-elevated B-hCG levels were treated with
hysterectomy alone (i.e., without chemotherapy). The
remaining 18 patients (85.7%) were treated with 1-13
cycles of multi-agent chemotherapy including FAEV
(5-fluorouracil, actinomycin-D, etoposide, and vincri-
stine), EMA/CO (etoposide, methotrexate, actinomy-
cin-D/ cyclophosphamide and vincristine), and EMA/
EP (etoposide, methotrexate, actinomycin-D/etopo-
side and cisplatin). The details of our FAEV regimen
were described previously [23]. Among the 18
patients treated with chemotherapy, one patient with
stage IV who relapsed after undergoing hysterectomy
and chemotherapy at another hospital underwent
chemotherapy and radiotherapy at our facility; the
remaining 17 patients underwent surgery, including
resection of the isolated tumor or hysterectomy. An
example of pulmonary metastases is shown in Figure
1. The details of their treatments are shown in Table 2.

Seventeen patients (81.0%) achieved complete
remission (CR) after treatment. Two patients (9.5%)
had progressive disease and died 3 and 6 months after
diagnosis, respectively. Two patients (9.5%) achieved
partial remission, but refused further treatment and
died of multiple organ failure after 34 and 36 months,
respectively. Two of the 17 patients who achieved CR
over a mean follow-up period of 48 (range, 3-191)
months (11.8%) experienced a relapse; one relapsed at
3 months of follow-up but eventually achieved CR
after chemotherapy and lung lesion resection, while
the other relapsed 1 month after treatment and was
still undergoing treatment at the time of this writing
(Table 2).

In total, 4 patients died during the initial treat-
ment or after relapse, yielding an overall mortality
rate of 19.0%. The 5-year overall survival (OS) and
disease-free survival (DFS) rates were 72.0% (95.0%
confidence interval: 48.0-96.0%) and 71.0% (95.0%

Table 2. Treatments and outcomes of 21 patients with ETT

confidence interval: 51.0-90.0%), respectively (Fig. 24,
B).

Prognostic factors

Univariate analysis showed stage IV disease as
the only risk factor for poor OS. An interval between
the antecedent pregnancy and diagnosis of >120
months, stage IV disease, metastatic disease, and
B-hCG levels >1 000 IU/L were significantly
associated with poor DFS. In the multivariate
analysis, stage IV disease (hazard ratio: 16.6, 95.0%
confidence interval: 2.9-95.0; P = 0.001) was the only
risk factor associated with poor DFS (Table 3). The
survival of patients with stage I-III was better
significantly than those with stage IV (Fig.2C, D).

Table 1. Clinical characteristics of 21 patients with ETT

Characteristics Number %
Age (years) <40 16 76.2
240 5 23.8
Symptoms Vaginal bleeding 14 66.7
aOthers 6 28.6
Asymptomatic 1 4.8
AP outcome Abortion 5 23.8
Full-term 16 76.2
FIGO stage I 8 381
I 3 14.3
11 6 28.6
v 4 19
Interval to AP (months) <12 5 23.8
12-36 9 429
36-60 0 0
260 7 33.3
B-hCG level (IU/L) <5 5 23.8
5-1000 12 57.1
21000 4 19
Treatment history No 15 714
Yes 6 28.6

aIncluding abdominal pain, postpartum fever, hemoptysis, palpable vaginal mass,
and hypomenorrhea.

Abbreviations: AP, antecedent pregnancy; ETT, epithelioid trophoblastic tumor;
FIGO, International Federation of Gynecology and Obstetrics; -hCG, f-human
chorionic gonadotropin

Patients

Treatment at other hospitals and outcome

Treatment at PUMCH and outcome

Patients referred to PUMCH (N = 6)
Stage I (N =1)
stage Il (N =1)

CTx (PR)

stage II (N =1) TAH (relapse)

stage III (N =1) TAH and CTx (relapse)
Stage IV (N =1) TAH and CTx (relapse)
Stage IV (N =1) CTx (PR)

Patients with initial treatment at PUMCH (N = 15)
Stage I with normal 3-hCG (N = 3)
Stage I with abnormal B-hCG and stage II- III (N = 10)

Stage IV (N = 2)

Tumor resection (relapse)

LH and CTx CR
Metastasectomy and CTx CR
Metastasectomy and CTx CR
Metastasectomy and CTx CR
Radiotherapy and CTx DOD
TAH and CTx DOD

LH without CTx (N = 3) CR
Tumor resection and CTx (N = 3) CR
LH/TAH and CTx (N =7) CR (N =5)

Relapse (N =2)

TAH and CTx (N = 2) DOD

Abbreviations: 3-hCG, f-human chorionic gonadotropin, CTx, Chemotherapy; CR, complete remission; DOD, died of disease; ETT, epithelioid trophoblastic tumor; LH,
laparoscopic hysterectomy; NA, not available; TAH, total abdominal hysterectomy; PD, progressive disease; PR, partial response; PUMCH, Peking Union Medical College

Hospital
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Figure 1. Epithelioid trophoblastic tumor lung metastases. Hematoxylin and eosin stain of a lung metastasis at (A) x10 and (B) X200 magnification.

AL
h—s
8 0.8
= e —
L S
“© aH
2 0.6
>
_
3
04
©
i
$
0.2
(@]
0.04
T T T T T
0 50 100 150 200
C [ -
Stage I-llI
8 081
[l
s
©
2 06
>
—
3
wv
- 041
L.
g
8 .. Stage IV
0.0
0 50 100 150 200

B o

2 |

m 081 H

e

f_U - . ot + +

2

> 061

S

3

wv

]

o 04

S

S

7]}

v

S o

At

[=)

0.01

T T T T T
0 50 100 150 200

D 1.0

3

© 5 Stage I-lI

| .

©

>

2 06

e

3

v

S o4

e

e

Q

I Stage IV

]

]

[=)

0.0

T T T ‘ T
0 50 100 150 200

Time (months)

Figure 2. Kaplan-Meier survival curves in 21 patients with epithelioid trophoblastic tumor. (A) Overall survival of all patients. (B) Disease-free survival of all patients.
(C) Overall survival of patients with stage I-lll disease versus those with stage IV. (D) Disease-free survival of patients with stage I-1ll and patients with stage V.

Expression of immune checkpoint regulators
and CD105

The pattern of PD-1, PD-L1, PD-L2, B7-H3,
VISTA, and CD105 staining in tumor cell and TILs
was predominantly membranous (Fig. 3, 4), while the
localization of B7-H6 was membranous and cytoplas-
mic in tumor cells and TILs (Fig. 4G). The expression
of B7-H4 was not detectable in ETT cells, but it was
detected in the positive control (cervical cancer) (Fig.
41).

In ETT cells, PD-L1, B7-H3, and CD105 were

detected in 100% of ETT cases, PD-L2 and VISTA were
detected in 82%, B7-H6 was detected in 18%, and
B7-H4 was undetectable (Table 4). In TILs, PD-L1 and
VISTA were positive in 100% of ETT cases, PD-1 and
B7-H3 were positive in 64%, PD-L2 was positive in
91%, B7-H6 was positive in 82%, and B7-H4 was not
detectable TILs (Table 4).

Although there was no association between the
expressions of immune checkpoints in tumor cells,
their expressions had a consistent trend in the same
patient.Fig.5 shows immune checkpoints and CD105
staining in the same fields.

http://lwww.jcancer.org
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Figure 3. Expression of programmed cell death protein | ligands PD-L1, PD-L2, and VISTA in ETT cells and tumor infiltrating lymphocytes (TILs). (A) Intense
expression of PD-L1 in ETT cells; (B) weak expression of PD-L1 in ETT cells; (C) expression of PD-L1I in TILs; (D) intense expression of PD-L2 in ETT cells; (E) weak
expression of PD-L2 in ETT cells; (F) expression of PD-L2 in TILs; (G) intense expression of VISTA in ETT cells; (H) weak expression of VISTA in ETT cells; (I)

expression of VISTA in TlLs.

Figure 4. Expression of programmed cell death protein 1 (PD-1), B7-H3, B7-H4, B7-H6, and CD105 in ETT cells and/or tumor infiltrating lymphocytes (TILs). (A)
Intense expression of B7-H3 in ETT cells; (B) weak expression of B7-H3 in ETT cells; (C) expression of B7-H3 in TILs; (D) intense expression of CD105 in ETT cells;
(E) weak expression of CD105 in ETT cells; (F) expression of PD-1in TILs; (G) weak expression of B7-H6 in ETT cells; (H) expression of B7-H6 in TILs; (I) expression
of B7-H4 in positive control (cervical cancer).
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Figure 5. Expressions of immune checkpoint proteins and CD105 in the same fields. Upper panel: (A) intense expression of PD-L1; (B) intense expression of B7-H3;
(C) weak expression of B7-Hé; (D) negative expression of PD-L2. (E) intense expression of VISTA; (F) intense expression of CD105. Lower panel: (A) weak
expression of PD-L1; (B) weak expression of B7-H3; (C) negative expression of B7-H6; (D) weak expression of PD-L2; (E) weak expression of VISTA and (F) intense

expression of CD105.

Discussion

ETT is a rare type of GTN, usually found in
women of reproductive age. The incidence of ETT in
the present study was 1.0% among all type of GTN,
which is comparable to rates reported in the literature
(1.0-2.0%) [1, 2]. Our current study highlights the
successful treatment of 21 ETT patients and confirms
the necessity of surgery and chemotherapy in the
management of this disease. To our knowledge, ours
is the largest retrospective case series at a single
institution to date. Notably, we also identified PD-L1,
PD-L2, B7-H3, VISTA, and CD105 as potential
therapeutic targets for metastatic or recurrent ETT.

Diagnosis of ETT remains a challenge owing to
its rarity and diverse presentations, which can lead to
potential mismanagement and delay in treatment. In
line with previous studies [5-7], irregular vaginal
bleeding was the most common symptom of ETT in
our cohort. ETT can develop after any antecedent
pregnancy event, in the present series, 76.2% of such
events were full-term pregnancies, comparable to a
mean of 67.0% in the literature [3, 24, 25]. In previous
studies, 14.0% of patients with ETT had normal levels
of B-hCG while 69.0% had B-hCG levels < 2,500 IU/L
[5, 6, 25]. In the present series, 5 patients (23.8%) had
normal (-hCG levels and 3 patients (14.3%) had
B-hCG levels > 2,500 IU/L.

http://lwww.jcancer.org
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Table 3. Univariate and multivariate analysis of 5-year survival
rate in 21 patients with ETT

Univariate Univariate Multivariate
analysis analysis analysis
Factor N OSrate P DFSrate P P
Age (years) 0.312 0.104
<40 16 86 81
240 5 38 40
AP outcome 0.805 0.621
Abortion 5 75 60
Full-term 16 71 75
Metastasis 0.129 0.03 0.159
No 8 100 100
Yes 13 60 53
FIGO stage <0.001 <0.001 0.001
I-I11 17 100 88
v 4 0 0
Interval to AP 0.19 <0.001 0.396
<120 m 17 87 88
>120 m 4 33 0
Interval to AP 0.618 0.071
<60 m 14 83 86
>60 m 7 53 43
Prior treatment 0.469 0.909
No 15 85 73
Yes 6 50 67
B-hCG level (IU/L) 0.256 0.014  0.19
<1 000 17 82 81
>1 000 4 50 25

Abbreviations: AP, antecedent pregnancy; DFS, disease-free survival;
ETT, epithelioid trophoblastic tumor; FIGO, International Federation of
Gynecology and Obstetrics; 3-hCG, human chorionic gonadotropin; OS,
overall survival; m, months

Table 4. Expression of immune checkpoint regulators and
CDI105 in 11 patients with ETT

Immuno- PD-1 PD- PD- B7- B7- VISTA B7- CD
reactivity L1 L2 H3 H4 H6 105
Tumor Negative / 0 2 0 11 2 9 0
cells  Weak / 1 4 3 0 2 2 2
Intense / 10 5 8 0 7 0 9
TILs Negative 4 0 1 4 11 0 2 /

Positive 7 11 10 7 0 11 9 /

Abbreviations: TILs, Tumor-infiltrating lymphocytes; PD-1, programmed death-1
(PD-1); PD-L1, PD-1 ligand 1; PD-L2, PD-1 ligand 2; VISTA, V-domain Ig
suppressor of T cell activation

Approximately 30.0% of patients reportedly
presented with metastatic disease at diagnosis [3, 5].
The uterus is the most common primary site of ETT
while the lung is the most common extra-uterine site
of metastasis, accounting for 19.0% of cases [19].
Similar to previous studies reporting high rates of
metastasis, 47.6% of patients in the present series
presented with metastatic disease at diagnosis.
Extra-uterine cases of ETT are rare and patients with
such diseases usually present with low levels of
B-hCG, thus obscuring their diagnosis. In the present
study, 3 patients presented with isolated extra-uterine
ETT (located in the vagina, pelvis, and lung,
respectively), 2 of whom have also been reported
separately [26, 27].

Surgical resection is the primary treatment

modality and important for ETT present with
non-metastatic disease [2, 7, 28]. Previous studies [7,
28] have shown that patients with disease confined to
the uterus may be cured by primary hysterectomy
without adjuvant chemotherapy. In the present series,
there was no evidence of disease in patients with ETT
confined to the uterus who underwent hysterectomy,
those with normal p-hCG levels who did not receive
chemotherapy (n = 3), or those with abnormal p-hCG
levels who received chemotherapy (n = 5) during the
follow-up period. Although, the present series cannot
be used to directly support or refute the efficacy of
adjuvant chemotherapy in these patients, the role of
surgery alone in patients with normal serum B-hCG
level is certain. Surgery is also important for
eradicating metastatic disease and drug-resistant
residual disease [7, 28]. In the present series, all
patients with advanced-stage disease underwent
multiple surgical procedures, including hysterectomy
and resection of isolated tumors. The majority of
patients achieved CR (81.0%) after treatment.

Although chemotherapy alone is inadequate for
advanced-stage and metastatic or locally advanced
disease, it still plays an important role in the
management of ETT patients. Moreover, it has been
reported that systemic multi-agent chemotherapy is
advocated for patients with ETT when surgery has
failed or is unfeasible (e.g., for metastatic disease)[5].
While several chemotherapy regimens have been
used to treat patients with ETT, the optimal
chemotherapy regimen has yet to be determined. The
preferred first-line chemotherapy regimens are those
containing platinum agents, such as EMA/EP, as well
as paclitaxel, cisplatin/paclitaxel, etoposide [18]. In
the present series, 18 patients received multi-agent
chemotherapy, 14 (77.8%) of whom achieved CR. Our
data suggest that patients with stage I-1II disease may
be cured using multidrug chemotherapy and targeted
surgery. Notably, our data suggest for the first time
that it is reasonable to consider adjuvant
chemotherapy in patients with abnormal p-hCG
levels, especially those presenting with extra-uterine
tumors.

Data on the survival of patients with ETT are
limited. The mortality rate (10.0-24.0%) of patients
with ETT is higher than that of post-molar GTN (6.5%)
and choriocarcinoma (13.4%) [3, 5, 19, 29]. In the
present series, the mortality rate was 19.0% over a
follow-up period of 12-189 months, which is
comparable to that reported in the literature. The
present series also documented 2 patients who
relapsed 1 and 3 months after treatment, yielding a
recurrence rate of 11.8% compared to 30.6% in the
literature [19].

As mentioned above, the prognostic factors for
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ETT are unclear because of the rarity of this disease,
and are assumed to be similar to those of PSTT.
Moreover, the FIGO anatomical stage is a significant
prognostic factor for ETT [19].Our data suggested that
FIGO stage IV disease is an independent prognostic
factor for both OS and DEFS in patients with ETT. A
previous study showed that >4-year interval between
the antecedent pregnancy and ETT diagnosis was an
indicator of poor prognosis [7], however, this was not
reflected by our data. In the univariate analysis, an
interval from the antecedent pregnancy of >120
months, FIGO stage IV disease, metastatic disease,
and a B-hCG level (>1 000 IU/L) negatively affected
the DFS, which may be important and deserves more
attention.

The treatment of patients with stage IV or
metastatic ETT remains a challenge. Ghorani [30] and
Huang [31] found that pembrolizumab (a humanized
monoclonal antibody against PD-1) was effective in
patients with chemoresistant GTN. As such, the
utilization of immunotherapy for the treatment of
choriocarcinoma appears to be an attractive option for
patients with ETT. Veras et al. reported that 8 of 14
patients with ETT had detectable levels of PD-L1 in
their tumors [32]. In our study, all 11 patients for
whom sections were available were positive for PD-L1
expression, suggesting that PD-1 blockade might a
yield clinical benefit. PD-L2 and the B7 family ligands,
B7-H3, B7-H4, VISTA and B7-H6, are also potential
targets for cancer immunotherapy [22]. In our study,
we found that both ETT tumor cells and TILs were
positive for PD-L2, B7-H3, and VISTA, suggesting
that these proteins could also be potential targets for
cancer immunotherapy in patients with metastatic
ETT. Additionally, Worley et al. reported that a
woman with metastatic and refractory choriocarc-
inoma experienced a durable remission after receiving
therapy with TRC105 and bevacizumab [33]. CD105
was detected in all 11 patients who were tested;
therefore, anti-CD105 monoclonal antibody therapy
may be feasible for metastatic or chemoresistant ETT.

Our study is not without limitations. First, this
was a small patient population and all data was
collected retrospectively; however, this study
included the largest sample size of ETT to our best
knowledge and provides useful information in
understanding the clinical presentation and treatment
of ETT. In addition, only 11 specimens were available
for assessment of immune checkpoint proteins and
CD105. Even though our sample size is small, ours is
the first study to evaluate the immune landscape and
CD105 and to identify potential therapeutic targets for
metastatic ETT.

Conclusions

Despite the rarity of ETT and the fact that our
study comprised a relatively small number of
patients, our data provide additional insight into
possible management strategies for patients with this
disease. Surgery is critical for the management of ETT,
and combined surgery plus chemotherapy are
recommended for patients with abnormal p-hCG
levels and metastatic disease. We found that FIGO
stage IV disease was the only predictor of poor OS for
patients with ETT and influenced the prognosis of
ETT. Patients with stage IV disease, an interval of
>120 months between the antecedent pregnancy and
diagnosis, metastatic disease, and B-hCG levels (>1
000 IU/L) should receive particularly close attention.
PD-L1, PD-L2, B7-H3, VISTA and CD105 are
frequently expressed in ETTs and may thus be
potential therapeutic targets.
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