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Introduction

Gestational trophoblastic neoplasia (GTN) encompasses 
a spectrum of disorders that arise from placental tissue [1]. 
Gestational Trophoblastic Neoplasms (GTN) refers to 
persistent or metastatic disease requiring chemotherapy. 
Fortunately, most women with GTN can be successfully 
treated while preserving their fertility. This category 
includes invasive mole (IM), choriocarcinoma (CCA), 
placental site trophoblastic tumor (PSTT), and epithelioid 
trophoblastic tumor (ETT) [2]. Notably, IM and CCA, 
which constitute the majority of cases, produce elevated 
human chorionic gonadotropin (hCG) levels, aiding in 
diagnosis and treatment monitoring.

Successful outcomes, even in advanced-stage disease, 
are attributable to the remarkable sensitivity of these 
neoplasms to chemotherapy and the utility of hCG as a 
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diagnostic and monitoring tool [3]. GTN classification 
into low- and high-risk categories, based on FIGO 
(International Federation of Gynecology and Obstetrics) 
anatomic staging and WHO (World Health Organization) 
prognostic risk score, guides treatment decisions [4]. 
Low-risk GTN typically responds well to single-agent 
chemotherapy, such as methotrexate (MTX) or 
actinomycin D (Act D), achieving nearly 100% survival 
rates [5]. For patients with a prognostic score of 5-6 
or a pathological diagnosis of choriocarcinoma, the 
risk of failure of first-line single-agent chemotherapy 
is significantly increased and combined chemotherapy 
is selected according to the regimen of patients with 
high prognostic score [6]. Overall, 85-90% of low-risk 
patients can be cured without multiagent chemotherapy 
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or hysterectomy [7]. Although the disease is extremely 
sensitive to chemotherapy approximately 9-30% of the 
patient may develop resistance to first-line chemotherapy 
[8, 9]. The risk of resistance with a high FIGO score of 5-6 
is fourteen times higher than a low FIGO score of 0-4 [10].  

Despite advancements in diagnostics, uncertainties 
persist regarding risk factors predicting molar gestation, 
progression to malignancy, and response to single-agent 
chemotherapy.  The data regarding the outcome of GTN 
from developing countries are scanty. Hence we report the 
clinical characteristics and outcomes of consecutive GTN 
patients treated at our centre for 2 years. 

Materials and Methods 

This retrospective observational study was conducted 
at the Department of Medical Oncology of Vardhman 
Mahavir Medical College and Safdarjung Hospital, New 
Delhi over 2 years. From December 2021 to December 
2023, the medical records of all the patients diagnosed 
with GTN were retrospectively analysed for clinical 
and treatment details after ethical clearance from the 
institutional review board. Clinical and histopathological 
criteria established the diagnosis of low-risk GTN. 

Clinically GTN was diagnosed after molar or 
non-molar pregnancy when there was: (i) a plateau 
(< 15% drop) in the level of human chorionic gonadotropin 
(hCG) in four reading during 3 weeks, (ii) a 10% increase 
in hCG level for 3 readings during 2 weeks, or (iii) 
histologically confirmed choriocarcinoma [11]. 

Inclusion criteria include all those patients who 
were diagnosed with low-risk GTN based on clinical 
and/ or histopathological criteria. Exclusion criteria 
include High-risk GTN with FIGO score >6, patients 
who did not complete treatment and got lost to follow-up.

After the GTN diagnosis was made, an oncology 
staging workup was performed as per the hospital 
protocol. It includes history taking, physical examination, 
laboratory testing and imaging. About the imaging Chest 
X-ray and Ultrasound whole abdomen and pelvis were 
routinely performed. If they show findings of metastatic 
disease then cross-sectional imaging of Computed 
tomography (CT) or Magnetic resonance imaging (MRI) 
was performed. 

Following the initial assessment, patients underwent 
categorization into low-risk disease group. This 
classification relied on the FIGO anatomic staging 
(Appendix A) and the WHO prognostic risk score 
(Appendix B). The WHO risk score, including age, 
antecedent pregnancy, interval to chemotherapy initiation, 
pretreatment serum Beta hCG level, tumor size, site and the 
number of metastases, and prior chemotherapy response 
helps in risk assessment. The low-risk disease was defined 
by either FIGO stage I GTN or stage II/III GTN with a 
WHO risk score below 7 [4]. Low-risk GTN patients 
received methotrexate (MTX) with folinic acid (FA) 
rescue. The methotrexate regimen includes 1.0–1.5 mg/kg 
IM every other day x 4 days, alternating with leucovorin 
15 mg PO, every 2 weeks. The Chemotherapy regimen 
for Low-risk GTN resistant to first-line chemotherapy 

was multiagent chemotherapy EMA-CO every 2 weeks 
(Figure 1). The chemotherapy is to be continued 6-8 
weeks post-normalisation of Beta hCG levels. After 
completion of chemotherapy, all patients were evaluated 
every month for 1 year.  All women of childbearing age 
were advised contraception during the follow-up period. 
Before each cycle of chemotherapy patient was advised 
to complete blood count, kidney function test and liver 
function test. Therapy was delayed for those having a 
WBC count < 3000/mm3, and platelet count < 1lakh/ mm3. 
A blood transfusion was done for Hb < 10g/dl along with 
chemotherapy.  

Statistical analysis of the data was carried out and 
demographic data were determined using percentage, 
mean, and standard deviation. All statistical analyses were 
performed using the statistical package for the Social 
Science (SPSS) software, version 29. 

Results

Of the 40 patients with low-risk GTN, only 35 women 
were available for evaluation as 5 were lost to follow-up 
during the treatment period. 

Table 1 shows the patient’s clinical characteristics 
(n=35). The median age was 28 years (range, 18-44 
years). Ninety-one percent patients were younger than 40 
year of age. The study found that the majority of patients 
(71.4%) experienced a molar pregnancy before developing 
gestational trophoblastic neoplasia (GTN), with 91.4% 
developing GTN within the first 4 months. Most patients 
(80%) had human chorionic gonadotropin (hCG) levels 
between 1,000 and 10,000 mIU/dL, while 94.3% were at 
FIGO stage I. The WHO prognostic scores range from 0 to 
2, 3-4 and 5-6 in 48.6%, 42.8% and 8.6% respectively. Only 
35 patients opted for chemotherapy, with methotrexate 
(MTX) being the primary single-agent treatment. Patients 
who did not respond to methotrexate were subsequently 
administered multiagent EMA-CO chemotherapy. Only 
5.7% of patients had extra pelvic spread to the lungs. No 
patient had spleen, kidney, liver, GIT and brain metastasis. 

Table 2 displays treatment outcomes for patients who 
underwent primary single-agent chemotherapy with MTX 
(n = 35). Of these, 32 patients achieved complete responses 
(91.4%), while 3 experienced treatment failure (8.6%). 
Analysis showed no statistically significant difference in 

Figure 1. Multiagent EMA-CO Regimen 
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(n = 3) followed by sequential multiagent EMA-CO 
chemotherapy (n = 3), one patient encountered grade-II 
oral mucositis and another experienced grade-III bone 
marrow suppression.

Discussion 

The prognosis of patients with low-risk GTN is very 
favourable; overall survival can approach 90-100% 
[8,11,12]. Similarly in our study, primary chemotherapy 
and sequential multi-agent chemotherapy in failed 
response were collectively associated with an OS rate 
of 100%. Low-risk GTN is extremely sensitive to 
chemotherapy but few patients had a high risk of treatment 
failure with single-agent chemotherapy and required an 

median age between patients with complete and failed 
responses (P > 0.05, two-tailed Mann-Whitney U test). 
Patients who failed MTX treatment had a median WHO 
prognostic score of 5 (range, 5-6), compared to a score 
of 3 (range, 0–6) for those with complete responses. All 
three patients who failed primary MTX therapy were 
subsequently treated with multiagent chemotherapy and 
achieved complete remission (CR). Overall survival (OS) 
and cure rates for all patients with low-risk GTN were 
100%. Regarding chemotherapy toxicity, no patients 
experienced MTX-related hepatic toxicity. Among the 
35 patients who underwent primary MTX therapy, three 
developed grade-I oral mucositis, and four experienced 
grade-II bone marrow suppression. Conversely, among 
the subset of patients receiving primary methotrexate 

Table 1. Characteristics of Gestational Trophoblastic Disease
Characteristics Low-Risk GTN (WHO prognostic score ≤ 6)

(n= 35)
Age at diagnosis (years) 
     Median age 28
     < 40 year, n (%) 32 (91.4)
     > 40 year, n (%) 3 (8.6)
Antecedent pregnancy 
     Mole, n (%) 25 (71.4)
     Abortion, n (%) 10 (28.6)
     Term, n (%) 0
Interval from antecedent pregnancy (in months)
     <4, n (%) 32 (91.4)
     4-6, n (%) 2 (5.7)
     >6, n (%) 1 (2.9)
Tumor size (in cm)
     < 3, n (%) 20 (57.15)
     3-5, n (%) 13 (37.15)
     ≤5, n (%) 2 (5.7)
Pre-treatment Beta hCG (mIU/dl)
     < 1000, n (%) 2 (5.7)
     103- < 104, n (%) 28 (80)
     104- < 105, n (%) 5 (14.3)
     >105, n (%) 0
FIGO Stage 
     Stage I, n (%) 33 (94.3)
     Stage II, n (%) 0
     Stage III, n (%) 2 (5.7)
WHO prognostic score
     0-2, n (%) 17 (48.6)
     3-4, n (%) 15 (42.8)
     5-6, n (%) 3 (8.6)
Site of metastasis
     Lung 2 (5.7)
     Spleen, Kidney 0
     GIT 0
     Liver, brain 0
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EMA-CO regimen. Additional studies are required to 
better characterise which sub-group has treatment failure 
[13].  

Our hospital employs the 8-day IM MTX-FA regimen, 
which yielded a notably high complete response (CR) 
rate of 91.4% (n = 32/35) with minimal toxicity. MTX is 
widely utilized in clinical settings due to its therapeutic 
efficacy, well-tolerated nature, and cost-effectiveness. 
It can be administered with or without folinic acid (FA) 
to mitigate MTX-related toxicity. Various MTX regimens 
are used globally, including weekly intramuscular 
(IM) MTX, 5-day IM MTX, 5-day IV MTX, 8-day 
IM MTX-FA, and high-dose intermittent infusion IV 
MTX-FA [12]. However, there is no universal consensus 
on the optimal MTX regimen. In our study, we employed 
the 8-day IM MTX-FA regimen, which demonstrated 
high effectiveness in treating low-risk GTN among 
women, achieving a CR rate of 91.4% without significant 
adverse effects. Actinomycin D (Act D) is a commonly 
utilized chemotherapy for patients with low-risk GTN. 
It is typically employed as a second-line single-agent 
therapy in cases of MTX resistance or when MTX usage is 
contraindicated. For patients resistant to MTX, sequential 
Act D therapy demonstrates remarkably high CR rates, 
nearly approaching 100%. However, the clinical utility 
of Act D is often limited by its associated toxicity-related 
adverse events, including hair loss, loss of appetite, 
diarrhea, and particularly blister formation if extravasation 
occurs [5, 11].

Winter et al indicate that a significant proportion of 
patients exhibit resistance to first-line chemotherapy 
agents, particularly those with FIGO/WHO prognostic 
scores of 5–6 [14]. The Sheffield Trophoblastic Disease 
Centre in the United Kingdom reported an 81% 
resistance rate among patients with a FIGO/WHO score 
of 6, compared to 34% resistance in those with a lower 
score [15]. A Canadian study on low-risk GTN found a 
chemotherapy failure rate of 32% for patients with FIGO/
WHO scores of 0–4, escalating to 59% for scores of 5–6 
[16]. Braga et al. suggest that around 60% of women 
with gestational trophoblastic neoplasia and a FIGO risk 
score of 5–6 achieve remission with single-agent therapy, 
while nearly all remaining patients achieve complete 
remission with subsequent multiagent chemotherapy [17]. 
Primary multiagent chemotherapy is recommended for 
patients with metastatic disease and choriocarcinoma or 
those identified by predictors such as metastatic disease, 
choriocarcinoma, and pre-treatment human chorionic 
gonadotropin concentration of more than 4,11,000 mIU/
ml [17]. In our study, three patients (8.6%) developed 
resistance to first-line chemotherapy, all of them had 
prognostic score of 5-6, out of which two patients (5.7%) 
also had lung metastasis. The complete response (CR) 

rates to sequential multiagent EMA-CO chemotherapy 
(n = 3) were 100% in our study. 

A hysterectomy may be necessary for large or 
chemo-resistant uterine tumors and prolonged bleeding as 
a hysterectomy may reduce the tumor burden and decrease 
the number of chemotherapy courses. No patient in our 
study requires a hysterectomy for low-risk GTN [18, 19]. 

The toxicity profile was favourable and comparable 
with other studies as most of the patients in our study are 
young [20]. 

The limitations of our study include a small sample 
size, single-centre experience, and retrospective design. 
However, data on GTN in the literature is scarce and our 
study contributes to limited literature. 

In conclusion, in our study, we conducted a 
retrospective analysis of patients with low-risk GTN 
treated at tertiary care centre using the 8-day IM MTX-FA 
protocol. Our findings revealed that this MTX regimen 
was remarkably effective in treating women with low-
risk GTN, achieving a complete response (CR) rate in 
91.4% of patients without encountering severe adverse 
effects. Furthermore, our analysis suggests that primary 
and sequential multiagent therapy demonstrate significant 
efficacy in managing low-risk GTN, particularly in cases 
with a prognostic score of 5-6 and lung metastasis.
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