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Abstract

Introduction: This research aimed to evaluate the clinical features, treat-
ment modalities, and outcomes in patients with gestational trophoblastic
disease (GTD).

Methods: A retrospective study was performed on 27 patients diagnosed
with GTD. Data were collected from hospital records, including demog-
raphic details, clinical presentations, FIGO staging, and chemotherapy re-
gimens. Treatment outcomes were assessed based on complete remission
(CR) rates, treatment duration, and resistance to therapy.

Results: The median age of the patients was 27 (18-53) years, and the
majority were FIGO stage 1 (77.8%). Chemotherapy regimens included we-
ekly methotrexate in 11 patients (40.7%), five-day methotrexate (14.8%)
in four patients, and etoposide,methotrexate and dactinomycin (EMA) /
cyclophosphamide and vincristine (CO) in six patients (22.2%), while six
(22.2%) patients achieved spontaneous remission without chemotherapy.
CR rates were high across all regimens, with 81.8% for weekly methot-
rexate, 75% for five-day methotrexate, and 83.3% for EMA-CO. Resistant
disease was observed in four (14.8%) patients. The median duration to CR
varied by regimen, ranging from 5 to 10 weeks.

Conclusion: GTD is a highly chemotherapy-sensitive disease with excel-
lent CR rates in both low- and high-risk patients. Accurate risk stratificati-
on and individualized treatment remain key to optimizing outcomes. Furt-
her studies are needed to address challenges in resistant cases and explore
emerging therapies.
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Introduction

Gestational trophoblastic disease (GTD) en-
compasses a category of neoplasia that can be clas-
sified as either benign or malignant, originating from
atypical trophoblastic tissue proliferation. Hydatidi-
form mole (HM), the most common form of GTD,
is considered a benign, premalignant disease. HM is
characterized by trophoblastic proliferation and inc-
reased human chorionic gonadotropin (HCG) levels.
HM has two histological subtypes: complete mole
and partial mole. In complete mole, HCG levels may
rise above 100,000 IU/L, whereas in partial mole,
HCG levels are relatively low because trophoblastic
proliferation is less.!”? The incidence of HM varies
among countries in the world, with an incidence of
1-2 per 1000 pregnancies in developed countries *and
it develops most frequently in people under 15 and
over 45 years of age, and the risk is higher in peop-
le over 45 years of age.'* Endometrial curettage is
the initial treatment for HMs in women who want to
preserve fertility.* For women who have completed
childbearing, hysterectomy serves as another treat-
ment option.

As stated above, HM is a premalignant disea-
se and it may transform into a malignant form called
gestational trophoblastic disease (GTN). There are
different types of GTN including invasive mole, cho-
riocarcinoma, epithelioid trophoblastic tumor (ETT),
and placental-site trophoblastic tumor (PSTT). GTN
is usually diagnosed by HCG surveillance. The most
common GTN after a normal pregnancy is chorio-
carcinoma. It can progress very rapidly to metastatic
disease and is considered the most aggressive GTN
subtype. Its incidence varies by country, but it is seen
in approximately 3 per 100,000 births in Europe and
North America.>” PSTT and ETT are relatively rare
compared to other GTN subtypes.>*? While endomet-
rial curettage and hysterectomy are the mainstays of
management for HM, GTN mostly requires chemot-
herapy.!?

Gestational trophoblastic neoplasia (GTN)
is classified into low-risk and high-risk categories
based on the International Federation of Gyneco-
logy and Obstetrics (FIGO) staging and the modified
WHO prognostic scoring system. According to this
system, patients with FIGO stage I-III disease and a
WHO risk score of less than 7 are considered to have
low-risk GTN, which is associated with an excellent
prognosis and nearly 100% cure rates.'-'? These pa-
tients are typically managed with single-agent che-

motherapy, such as methotrexate or actinomycin D."
In contrast, high-risk GTN is defined as a WHO prog-
nostic score of 7 or higher, or any disease classified
as FIGO stage IV.!''? These cases carry a greater risk
of resistance to single-agent therapy and are therefo-
re treated with multiagent chemotherapy, most com-
monly the etoposide,methotrexate and dactinomycin
(EMA) / cyclophosphamide and vincristine (CO) re-
gimen (etoposide, methotrexate, actinomycin D, cyc-
lophosphamide, and vincristine).'* Accurate risk stra-
tification is essential for guiding treatment decisions
and optimizing outcomes.

Despite its rarity, GTD remains a significant
clinical challenge, particularly in cases involving hi-
gh-risk disease or resistance to treatment. We conduc-
ted a retrospective analysis of clinical characteristics,
therapeutic strategies, and outcomes in GTD patients
treated at a tertiary healthcare institution in Turkey.
By evaluating real-world data, we aim to provide
insights into the effectiveness of different chemot-
herapy regimens and identify factors associated with
treatment response and resistance in this population.

Material and Methods

This retrospective study was performed at
Ankara City Hospital, Turkey, and included patients
diagnosed with GTD. Demographic and clinical data
were collected from hospital records, including age,
gravida, parity, antecedent pregnancy type, presen-
ting symptoms, serum B-hCG levels, tumor characte-
ristics such as size, metastasis, FIGO stage, and che-
motherapy regimens received by patients. The study
was approved by the local ethics committee under the
approval number TABED-1-25-1023.

The chemotherapy regimens applied to the pa-
tients were recorded, including weekly methotrexate
(MTX), five-day MTX, and EMA-CO. Weekly MTX
was administered as a single-agent therapy at a dose
of 50 mg/m? intravenously, given once per week. Fi-
ve-day MTX involved administering MTX at a dose
of 0.4 mg/kg daily for five consecutive days, repeated
every two weeks. EMA-CO, a combination chemot-
herapy regimen, consisted of etoposide (100 mg/m?),
MTX (100 mg/m? intravenously, followed by 200
mg/m? over 12 hours), and actinomycin-D (0.5 mg)
on days 1 and 2, combined with cyclophosphamide
(600 mg/m?) and vincristine (1.0 mg/m?) on day 8.
This regimen was typically administered in 14-day
cycles. These regimens were selected based on disea-
se severity, FIGO risk score, and clinical judgment to
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ensure optimal therapeutic efficacy.

Treatment outcomes were assessed based on
complete remission (CR), defined as normalization
of serum B-hCG levels over three consecutive weekly
measure. Patients with resistant disease were identi-
fied based on failure to achieve CR or recurrence.
Comprehensive descriptive statistical analysis of all
patient demographic and clinical characteristics was
performed using the IBM SPSS 25.0 software packa-
ge. Summary statistics were calculated either as mean
with standard deviation or as median with interquarti-
le range, depending on how the data were distributed.

Results

This study included a total of 27 participants.
Table 1 provides an overview of the patients’ baseli-
ne characteristics. The participants’ median age was
27 years (range: 18-53). Regarding antecedent preg-
nancy outcomes, nine patients (33.3%) had a comp-
lete mole, two patients (7.4%) had a partial mole, 12
patients (44.4%) had a term pregnancy, and four pa-
tients (14.8%) experienced an abortion. Among the
presenting symptoms, vaginal bleeding was the most
frequent, observed in 18 patients (66.7%), followed by
abdominal pain in 7 patients (25.9%). Backache and
incidental findings on imaging were each reported in 1
patient (3.7%) (Table 1).

The histopathological subtypes of GTD inc-

luded complete mole in 12 patients (44.4%), partial
mole in 5 patients (18.5%), invasive mole in 9 patients
(33.3%), and choriocarcinoma in 1 patient (3.7%).
Metastases were identified in 6 patients (22.2%), most
commonly in the lungs (4 patients, 14.8%) and liver
(2 patients, 7.4%). The number of metastatic lesions
varied from 14 in 2 patients (7.4%), 5-8 in 1 patient
(3.7%), and >8 in 3 patients (11.1%) (Table 1).
Most patients were classified as FIGO stage 1 (21
patients, 77.8%), with four patients (14.8%) in stage
IIT and two patients (7.4%) in stage IV. Based on the
FIGO risk scoring system, 20 patients (74.1%) were
categorized as low risk (scores 0—6), while seven pa-
tients (25.9%) were classified as high risk (scores >7).
Resistant disease was observed in 4 patients (14.8%)
(Table 1).

Table 1. Baseline characteristics of patients with ges-
tational trophoblastic disease

Variables

Age (years)

Gravida

Parity

Variables

Antecedent pregnancy
Complete mole

Partial mole

Term

Abortion

Presenting symptom
Bleeding

Abdominal pain
Backache

On imaging for another condition
Serum B-hCG at diagnosis (mIU/mL)
<10°

10%-10*

10*-10°

>10°

Subtype of GTD
Complete mole

Partial mole

Invasive mole
Choriocarcinoma
Largest tumor size

<4 cm

4-8 cm

>8 cm

Site of metastases
Lung

Liver

Number of metastases
1-4

5-8

>8

FIGO stage

I

1I

I

v

Pretreatment serum f-hCG (mIU/mL)
<10?

10*-10*

10*-10°

>10°

FIGO risk score, number
0-6

>7

Resistant disease, number

n=27
Medium (Minimum-Maximum)
27 (18-53)
3(1-8)
1(0-5)
n (%)

9(33.3)
2(7.4)
12 (44.4)
4(14.8)

18 (66.7)
7(25.9)
13.7)
13.7)

4(14.8)
3(11.1)
11 (40.7)
9(33.3)

12 (44.4)
5(18.5)
9(33.3)
1(3.7)

11 (40.7)
9(33.3)
7(25.9)

4(14.8)
2(7.4)

2(7.4)
13.7)
3(11.1)

21 (77.8)
0(0)
4(14.8)
2(7.4)

6(22.2)
8 (29.6)
9(33.3)
4(14.8)

20 (74.1)
7(25.9)
4(14.8)
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Table 2 summarizes treatment modalities,
chemotherapy regimens, and resistant disease for hy-
datidiform moles and low-risk (FIGO score <7) and
high-risk (FIGO score >7 or stage 4) GTD patients.
Chemotherapy after uterine evacuation was applied to
15 (75%) patients diagnosed with hydatidiform mole or
classified as having low-risk disease and five (71.4%)
patients with high-risk disease. Hysterectomy alone
was performed in two (10%) patients with hydatidi-
form mole or low-risk disease and one patient (14.3%)
with high-risk disease. Uterine evacuation without ad-
ditional treatment was observed in three (15%) patients
with hydatidiform mole or low-risk disease, while it
was not used in high-risk cases. Chemotherapy alone
was applied to one (14.3%) patient with high-risk di-
sease but not in hydatidiform mole or low-risk cases.
Regarding chemotherapy regimens, 5-day MTX was
used in four (20%) patients with hydatidiform mole
or low-risk disease, while weekly MTX was given to
11 patients (55%) with hydatidiform mole or low-risk
disease. EMA-CO was administered to six (85.7%)
patients with high-risk disease but was not used in hy-
datidiform mole or low-risk cases. No chemotherapy
was received by five (25%) patients with hydatidiform
mole or low-risk disease and one (14.3%) patient with
high-risk disease. In terms of disease resistance, three
(15%) patients with hydatidiform mole or low-risk di-
sease and one (14.3%) patient with high-risk disease
exhibited resistance. One patient diagnosed with hi-
gh-risk GTD died before receiving chemotherapy due
to pulmonary embolism at the time of diagnosis.

Table 2. Treatment modalities for GTD groups

Hydatidiforrp High-risk
mole or low-risk GTN
GTN
n (%)
20 (74.1) n (%)
7(25.9)
Chemotherapy after 15 (75) 5(71.4)
uterine evacuation '
Treatment Hysterectomy only 2 (10) 1(14.3)
modality Uterine evacuation 3(15) 0(0)
only
Chemotherapy only 0(0) 1(14.3)
5-day MTX 4 (20) 0(0)
Chemotherapy  Weekly methotrexate 11 (55) 0(0)
fegiten EMA-CO 0(0) 6(85.7)
No chemotherapy 5(25) 1(14.3)
Resistant Yes 3(15) 1(14.3)
disease No 17 (85) 6(85.7)

The median duration of treatment to achieve
complete remission (CR) varied by regimen. Weekly
MTX required a median of 7 weeks (5-10), while fi-
ve-day MTX achieved CR in a median of 5 (4-13) we-
eks. For EMA-CO, the median duration was 10 (7-24)
weeks, and for patients who did not receive chemothe-
rapy, CR was reached in a median of 10 (6-20) weeks
(Table 3).

CR rates were high across all groups, with
the highest observed in the no-chemotherapy group
(100%, 6/6 patients). The CR rates for weekly MTX,
five-day MTX, and EMA-CO were 81.8% (9/11), 75%
(3/4), and 83.3% (5/6), respectively. The median num-
ber of chemotherapy cycles administered was compa-
rable between weekly MTX and EMA-CO, both requi-
ring a median of 6 cycles (range: 1-9 for weekly MTX
and 1-10 for EMA-CO). Patients treated with five-day
MTX required a median of 4 (1-8) cycles (Table 3).

Table 3. Comparison of treatment regimens

MTX Weekly ~ Five-day ~EMA-CO No
MTX chemotherapy
n (%) 11 (40.7) 4(14.8) 6(22.2) 6(22.2)
The duration of treatment to CR 7 (5-10) 5(4-13) 10 (7-24) 10 (6-20)
(weeks), Median (Min-Max)
CR rates (%) 81.8 (9/11) 75 (3/4) 83.3 (5/6) 100 (6/6)
Number of total cycles, Median 6 (1-9) 4 (1-8) 6 (1-10)

(Minimum-Maximum)

Discussion

This retrospective analysis of patients with
GTD highlights the diverse clinical presentations and
treatment outcomes of this rare malignancy. While
the study demonstrates the effectiveness of tailored
chemotherapy regimens, it also underscores the im-
portance of individualized management strategies ba-
sed on patient risk profiles.

In this study, the median age of the GTD pa-
tients was 27 (18-53) years, which aligns with values
reported in the literature. Anuj Gupta et al."* reported
amedian age of 28 years (20-51), while another study
conducted in China found a median age of 32 years
(22—49years)."> This demographic similarity under-
scores the need for fertility-preserving strategies in
treatment planning. The most frequent presenting sy-
mptom was vaginal bleeding, observed in 66.7% of
patients, followed by abdominal pain (25.9%), bac-
kache (3.7%), and incidental findings during imaging
for another condition (3.7%). These symptoms are ty-
pical of GTD presentations, and patients have repor-
ted vaginal bleeding as the most common symptom in
the literature.'® In this study, metastatic sites included
the lungs (14.8%) and liver (7.4%), with the number
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of metastases being 1-4 in 7.4% of patients, 5-8 in
3.7%, and more than 8 in 11.1%. In a meta-analysis,
the most common metastasis site was reported as the
lungs, which is consistent with our study.'’

The incidence of high-risk GTN in our study
was 25.9%. The incidence of high-risk GTN varies
across studies. A study conducted in India reported
the high risk-disease incidence of 65.1% ', while
another epidemiologic study conducted in Japan
reported a high-risk disease incidence of 16.6%.'®
These variations may reflect variations in healthcare
access, referral patterns, and differences in early de-
tection rates. For instance, regions with more advan-
ced screening programs and specialized centers may
detect and treat GTD earlier, potentially reducing the
proportion of high-risk cases. Additionally, referral
bias in tertiary care centers may lead to a higher pro-
portion of severe cases being reported.

Patients with low-risk GTN commonly recei-
ve single-agent chemotherapy as the first-line appro-
ach." Besides low-risk GTN, some patients with HM
in our study also received chemotherapy. Prophyla-
ctic chemotherapy after uterine evacuation in HM is
controversial.*® Research indicates that prophylactic
chemotherapy (MTX or dactinomycin) can be admi-
nistered to patients who are deemed to be at high risk
for gestational trophoblastic neoplasia (GTN) fol-
lowing a hydatidiform mole (HM). Factors that may
categorize patients as high risk include being over
the age of 40, having human chorionic gonadotropin
(hCQ) levels exceeding 100,000 mIU/mL, exhibiting
abnormal uterine growth, and/or having theca lutein
cysts exceeding 6 cm."'%2%2! In our study, 15 (75%)
(4 patients 5-day MTX, 11 patients weekly MTX) of
the hydatidiform mole or low-risk GTN patients rece-
ived chemotherapy after uterine evacuation, 3 (15%)
underwent only uterine evacuation, and 2 (10%) un-
derwent only hysterectomy. Methotrexate or dacti-
nomycin may be given as chemotherapy agents for
low-risk GTN." There are numerous studies com-
paring these agents, but a clear comparison cannot
be made because of differences in patient characte-
ristics, drug doses, and schedules.>**? One analysis
showed that dactinomycin was more effective than
MTX; however, this analysis showed that the majo-
rity of patients received weekly intramuscular MTX,
which is known to be less effective than 5- or 8-day
MTX regimens.” The reason why weekly MTX ad-
ministration was more common in our patients was
that this application was used more commonly in the
past.

EMA-CO regiment is used most frequently
for high-risk GTN.?* EMA-EP (etoposide, methot-
rexate, and etoposide alternating with dactinomycin
and cisplatin) regimen is also included in the first-line
treatment of high-risk GTD.??® However, EMA-CO
is preferred over EMA-EP due to its high toxicity and
inability to provide adequate salvage chemotherapy
in recurrence.”** In our study, all high-risk patients
receiving chemotherapy received EMA-CO. Five
(71.4%) patients with high-risk disease received che-
motherapy after uterine evacuation, and one (14.3%)
patient underwent hysterectomy and died immedia-
tely after diagnosis due to pulmonary embolism wit-
hout receiving chemotherapy. In one case of high-risk
GTD, uterine evacuation was not performed because
of the risk of uterine perforation. This patient initial-
ly received EMA-CO. Complete remission was ac-
hieved only after 24 weeks in this patient. This hi-
ghlights the critical role of uterine evacuation in the
treatment of GTD, as it can significantly accelerate
B-hCG normalization and reduce the need for long-
term chemotherapy in appropriate cases.

In our study, complete remission (CR) rates
were notably high in the non-chemotherapy group.
However, these patients predominantly had HM that
requires no treatment unless it harbors any risk factors
for transforming into GTN, as mentioned above. CR
rates were 81.8% and %75, with weekly and five-day
MTX regimens, respectively. Our findings were con-
sistent with the literature since approximately %75 of
patients with low-risk GTN achieve complete marker
remission following first-line treatment.” Despite the
generally favorable outcomes associated with sing-
le-agent MTX in low-risk patients, one case in our
study developed severe toxicity, manifesting as pan-
cytopenia. This case underscores that, while MTX is
often considered a safe and effective option for low-
risk disease, it is not without risks. Clinicians should
remain vigilant for potential toxicities and carefully
weigh the benefits against the risks, even in seeming-
ly straightforward cases.

Resistant disease was observed in a small sub-
set of all patients (%15 for hydatidiform mole or low-
risk GTN and %14.3 for high-risk GTN). This finding
was aligned with the expected rates since a study con-
ducted among 877 patients with GTD reported 17.4%
of patients with resistant disease.*® These cases often
necessitate multi-agent regimens such as EMA-CO,
which, although effective, require close monitoring
for cumulative toxicity. Additionally, the potential
role of emerging therapies, including targeted treat-
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ments, warrants further exploration to address these
challenges.

The limitations of the study were its retros-
pective nature and small sample size. Nonetheless,
it contributes to the growing evidence supporting
risk-adapted treatment strategies in GTD and highli-
ghts the importance of considering both efficacy and
safety in patient management.

Conclusion

The successful management of gestational
trophoblastic disease requires a patient-centered ap-
proach that balances treatment efficacy with safety
considerations. Our findings emphasize the importan-
ce of individualized risk assessment in guiding thera-
peutic decisions. While single-agent chemotherapy
remains the cornerstone for low-risk GTN, multi-a-
gent regimens such as EMA-CO play a crucial role in
high-risk cases. Additionally, uterine evacuation has
been shown to facilitate treatment response by shor-
tening chemotherapy duration and improving remis-
sion rates. Despite the generally high success rates,
clinicians must remain vigilant for treatment resistan-
ce and potential toxicities, reinforcing the need for
close monitoring and timely intervention. Looking
ahead, optimizing existing protocols and integrating
novel treatment modalities will be essential to further
improving patient outcomes. Continued research and
interdisciplinary collaboration are vital for refining
therapeutic strategies and addressing the challenges
associated with complex or high-risk cases.
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