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ABSTRACT
Background: Gestational trophoblastic neoplasia (GTN) is a rare malignancy that arises from abnormal proliferation
of trophoblastic cells. Low risk GTN responds well to single agent chemotherapy with good survival rate. Objective of
the study was to assess the efficacy and toxicity of methotrexate chemotherapy in low risk GTN patients receiving 8day methotrexate (MTX)/folinic acid (FA) regimen. A prospective observational study done in a tertiary care hospital
in South India.
Methods: This prospective observational study was conducted at a tertiary care hospital in south India between July
2015 and July 2018 and included 56 patients with low risk GTN treated with 8-day MTX/FA regimen.
Results: Among the 56 patients treated, complete remission was achieved in 50 (89.3%). Molar pregnancy was the
most common preceding pregnancy event (96.7%) and 63.3% of them developed GTN within 4 months of evacuation.
Six non responders were treated with EMACO regimen and achieved complete remission. The most common toxicities
were mucositis (46.4%) and neutropenia (17.8%). Overall survival of low risk GTN was 100% at the end of median
follow up period of 14.4 months.
Conclusions: For patients with low risk GTN, 8-day MTX/FA regimen is associated with a high rate of remission and
low toxicity.
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INTRODUCTION
Gestational trophoblastic neoplasia (GTN) is a spectrum of
pregnancy related tumours arising from abnormal
proliferation of trophoblastic cells.1 The spectrum ranges
from invasive mole, choriocarcinoma, epithelioid tumour
and placental site trophoblastic tumour.2 Although GTN
mostly occurs following molar pregnancy a small
proportion can occur after a non-molar pregnancy like
miscarriage and term pregnancy.3
GTN is classified into low risk and high risk by modified
World Health Organisation (WHO) prognostic risk

scoring.2 GTN is a highly chemo sensitive tumour with a
5yr survival of 100% for low risk GTN and 75-90% for
high risk GTN.4,5 Low risk GTN is treated with single
agent chemotherapy. The most used single agent
chemotherapy drugs are Methotrexate (MTX) and
Actinomycin-D.6 Many centres prefer 8-day MTX/folinic
acid (FA) regimen as the first line treatment for low risk
GTN due to its high efficacy, easy availability, and low
cost.7 A recent large retrospective study comparing this
regimen with one-day methotrexate infusion regimen
reported higher remission rate and lower MTX resistance
with the 8- day MTX regimen.8 However, they reported
higher treatment-related adverse events with this regimen
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and emphasised the need for prospective studies to study
MTX related toxicity. There are several retrospective
studies from both developing and developed countries in
which MTX toxicity has been studied.9-12 However,
underreporting of toxicities and non-documentation of
minor toxicities are common in such retrospective studies.
We did this prospective study to accurately report on the
toxicity profile and efficacy of 8-day MTX/FA regimen.
METHODS
This was a single institute prospective observational study
conducted between July 2015 and July 2018 in a tertiary
care hospital in south India. Study was conducted after
obtaining Institute ethical committee clearance
(JIP/IEC/SC/29/886). All patients diagnosed as low risk
GTN during the study period were recruited in the study
after obtaining informed written consent. GTN was
diagnosed according to International Federation of
Gynaecology and Obstetrics (FIGO) Gynaecology
Oncology Committee guidelines “plateauing of β-hCG
(≤10%) for four measurements over 3 weeks or a rise in βhCG (>10%) for three measurements over at least 2 weeks
or if there was a histopathological diagnosis of
choriocarcinoma”. Patients with FIGO stage I-III GTN
with modified WHO score ≤6 were categorised as low risk
GTN.
Base line demographic characteristics of the patients
including age, BMI, FIGO stage and WHO score of GTN
were noted. All the patients underwent Investigations like
chest X ray, pelvic and abdominal ultrasound. All the
patients also underwent CECT of abdomen and chest. This
was done as per the hospital policy although not mandatory
according to FIGO guidelines.2 The chemotherapy
regimen consisted of an 8-day regimen of MTX (1 mg/kg
on days 1, 3, 5 and 7) alternating with FA (0.1 mg/kg on
days 2, 4, 6 and 8). This regimen was repeated every 2
weeks till serum β-hCG levels became normal (< 5 IU/l),
after which 2 more cycles of the same regimen were given.
Serum β-hCG levels were checked every week till clinical
remission, after which the testing was done monthly for 1
year. Complete remission was confirmed when three
consecutive serum β-hCG values were normal (< 5 IU/l).
Haematological investigations including complete blood
count (CBC) with platelet count, liver, thyroid and renal
function tests were done in all patients before starting
chemotherapy. CBC with platelet count, aspartate
aminotransferase (AST) levels were repeated before
administration of each dose of MTX. In addition, blood
urea and serum creatinine levels were also checked before
each MTX dose. This was done for accurately
documenting toxicities for study purpose. Apart from these
blood tests, detailed history was taken, and clinical
examination of patients were done before each MTX
injection to look for and grade the toxicities/adverse
events. Adverse events were graded according to
standardized criteria (Common Terminology Criteria for
Adverse Events-CTCAE v4.0). During the treatment, any

delay in receiving chemotherapy due to toxic effects was
also noted.
RESULTS
Sixty women with low risk GTN were treated with 8-day
MTX/FA regimen during the study period. None of the
patients underwent repeat curettage or hysterectomy for
low risk GTN. Four patients were lost to follow up, hence
not included in the analysis. None of the low risk patients
received any other regimen as first line therapy for low risk
GTN in our centre. The baseline demographic
characteristics of the patients are shown in Table 1.
The mean age of the patient was 28.3±7.1 years. In 58
(96.7%) patients, the antecedent pregnancy event was
vesicular mole. The time interval between the antecedent
pregnancy event and diagnosis of GTN was less than 4
months in 38 (63.3%) patients. Among these 56-low risk
GTN patients, 50 (89.3%) achieved complete remission
with the 8-day MTX/FA regimen. The median number of
cycles required to achieve complete response was five.
One patient with FIGO stage III was included as the risk
score was less than 6. Six patients did not respond to this
regimen and were treated with EMACO regimen and
achieved complete remission. During the follow up period
(12 months) there was no recurrence in any of the patients.
The overall survival was 100% at the end of median follow
up of 14.4 months.
Table 1: Baseline clinical characteristics of patients
with low risk low-risk gestational trophoblastic
neoplasia (n = 60).
Patient characteristics
Age (years)
Mean±SD Range
Parity, Median (Range)
BMI (kg/m2) Mean±SD
Pre- treatment β-hCG
(IU/L) Median range
Antecedent pregnancy
Molar pregnancy, n (%)
Abortion, n (%)
Time between antecedent
pregnancy and diagnosis, n (%)
<4 months
4-6 months
7-12 months
>12 months
FIGO staging, n (%)
Stage –I
Stage -2
Stage -3
FIGO Score, n (%)
≤2
3-4
5-6
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Values
18-38
28.2±7.1
2 (0-4)
22.3±2.1
39,500
(3400-207,091)
58 (96.7)
2 (3.3)

38 (63.3)
18 (30)
4 (6.7)
0
56 (93.3)
3 (5)
1 (1.7)
34 (56.7)
18 (30)
8 (13.3)
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Table 2: Toxicity of 8-day methotrexate/folinic acid regimen.
Adverse event

N (%)

Mucositis
Liver dysfunction
Anaemia
Thrombocytopenia
Neutropenia
Renal toxicity
Nausea
Vomiting
Alopecia
Diarrhoea
Dry eyes
Conjunctivitis

26 (46.4)
4 (7.1)
6 (10.7)
5 (8.9)
10 (17.8)
1 (1.8)
7 (12.5)
1 (1.8)
5 (8.9)
1 (1.8)
4 (7.1)
3 (5.3)

Grade-1
N (%)
20 (35.7)
4 (7.1)
5 (8.9)
3 (5.3)
3 (5.3)
0
7 (12.5)
1 (1.8)
4 (7.1)
1 (1.8)
4 (7.1)
3 (5.3)

Grade 2
N (%)
3 (5.3)
0
1 (1.8)
2 (3.6)
0
0
0
0
1 (1.8)
0
0
0

Grade 3
N (%)
3 (5.3)
0
0
0
7 (12.5)
1 (1.8)
0
0
0
0
0
0

Grade 4
N (%)
0
0
0
0
0
0
0
0
0
0
0
0

The adverse events and details of toxicity seen with 8-day
MTX/FA regimen is given in Table 2. The most common
adverse event noted was mucositis, seen in 26(46.4%)
patients. Ten (17.8%) patients developed neutropenia,
most of which were grade 3. One of these patients had
grade 3 febrile neutropenia. No other infections, pleuritic
pain, photosensitivity, or skin rash were documented in
any patient. In 7 (12.5%) patients, chemotherapy was
delayed because of these toxicities and 3(5.3%) patients
received growth factor to treat neutropenia.

MTX based regimen are commonly used because of the
lower toxicity, ease of administration and storage, and
cost-effectiveness.15,16 Eight-day MTX /FA is a commonly
used regimen worldwide and has been found to have good
efficacy and low toxicity.15,17 The same dosage can be used
for overweight/obese patients with similar efficacy and
toxicity.18 Mito 9 study compared 2 doses of MTX
(1mg/kg/day versus 50 mg/day) in the 8 day MTX/FA
regimen and found similar efficacy and toxicity with both
doses.17

DISCUSSION

The remission rate in this study was 89.3% with 8-day
MTX/FA regimen. Similar rates of remission have been
reported by other studies using the same regimen for low
risk GTN.8,10 A retrospective study conducted at New
England Trophoblastic Disease Centre (NETDC) on 151
patients reported 84.1% remission rate with 8-day
MTX/FA regimen.8 However, a retrospective study from
France involving 142 low risk GTN patients reported a
lower remission rate of 77.5%.19 A retrospective study
from India where 25 out of 48 cases of low risk GTN were
treated with 8-day MTX/FA regimen achieved 96%
remission rate.9 The median number of cycles required for
complete remission in our study was 5; similar number of
cycles were administered in other studies.9 Although there
were no recurrences in our study, some studies have
reported recurrence rates ranging from 1.4% to 3.6%.8,19
Most studies have reported 100% survival in low risk GTN
which was evident in this study also.

The 8-day MTX/FA regimen achieved complete remission
in 89.3% of patients with low-risk GTN in this study.
There were no recurrences and there was 100% survival at
14.4 months median follow up. The most common
toxicities noted were mucositis and neutropenia which
were reported in 46.4% and 17.8% of patients,
respectively. None of the patients had to receive alternate
drug regimen because of drug toxicity.
Low risk GTN is very sensitive to single agent
chemotherapy.1 Treatment of low risk GTN includes a
variety of single drug regimens. Most frequently used
single drug regimens are weekly MTX, daily MTX for 5
days, 8-day MTX/FA, biweekly actinomycin D and 5 days
actinomycin D.2 As the literature is insufficient to
demonstrate the superiority of one over the other, and each
institute has its own preference of drug regimen. A
Cochrane database review in 2016 reported that
actinomycin D based regimen may achieve higher primary
cure rate compared to MTX for low risk GTN.6 However,
55% of patients from this data base had received weekly
MTX regimen. Weekly MTX regimen has been found to
have lower efficacy than 8-day MTX/FA regimen and is
no longer recommended.13 A recent trial has reported
better complete response rate with multi day MTX
regimen compared to actinomycin.14 However, this trial
was closed prematurely because of slow accrual and the
analysis of the report are only considered exploratory.

Most common toxicity of methotrexate in this study was
oral mucositis seen in 46.4% patients, of which only 3
(5.3%) patients had grade 3 toxicity. Similar rate of oral
mucositis (40%) was reported in a retrospective study
conducted on 151 patients at NETDC.8 Another
retrospective study from Brazil involving 115 patients who
received this regimen reported oral mucositis in 66% of
patients.20 However, a retrospective study from India
reported mucositis in only 16% of the patients.9 Twentyfive women with low risk GTN received 8day MTX/FA
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regimen in that study. Findings from our prospective study
indicate higher rate of mucositis as mentioned already.
Ten (17.8%) patients developed neutropenia in our study.
This is much lower than that reported from the
retrospective study from NETDC in which 27% of the
patients developed neutropenia.8 Thirty four of the 37
patients who developed neutropenia in that study had
grade 1 or 2 neutropenia. In contrast, 7 of the 10 patients
in our study had grade 3 neutropenia. Our findings are
similar to findings from a retrospective study from India,
in which 12% of the patients developed neutropenia.9
There was delay in chemotherapy in 16% of the patients
because of drug toxicity and 4% patients received growth
factor in that study. This is similar to findings from our
study.
Switching to second-line chemotherapy occurred in 5.3%
of the patients due to treatment related grade 3-4 adverse
events in the study from NETDC.8 Only 1.4% of patients
needed switch over to second line therapy because of MTX
toxicity in a study from France.19 None of the patients from
our study had to switch over to second line chemotherapy
because of drug toxicity. Similar findings have been
reported from other studies.9,10 Only 5.3% of patients
developed conjunctivitis and 7.1% had dry eye in our
study. Some studies have reported 15%-33% rate of dry
eyes in these patients.8,20 The reason for lower rates in our
patients is not known. Other studies from Asia have not
reported on the rates of dry eyes and conjunctivitis with
this regimen.9,10
There is no consensus regarding frequency of doing blood
investigations when patients are receiving this regimen.
According to the protocol suggested by NETDC; CBC
with platelet count and AST levels are to be repeated
before administration of each dose of MTX.21 However,
blood investigations are repeated every 2 weeks in other
centres.19 At our Centre, the protocol suggested by
NETDC is followed.
Merits of this study are the prospective study design,
where adverse events were periodically evaluated and
accurately quantified by frequent blood investigations and
clinical examination. Demerit of the study is the small
sample size and that it is a single institute study.
Most studies in the literature about the toxicity of
methotrexate in low risk GTN treatment are retrospective
and are from developed countries. Higher rates of
mucositis and dry eyes were detected in our prospective
study compared to retrospective studies from India. The
information provided from this prospective study may help
in proper counselling of women. Periodic and detailed
clinical examination of patients during the chemotherapy
may help in early detection of adverse events. Even if the
adverse events are minor, their symptomatic treatment and
counselling will provide reassurance to the patient.

CONCLUSION
The 8-day MTX/FA regimen is highly effective in treating
low risk GTN with acceptable toxicity.
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