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Liu et al.: A Retrospective Study on Low-Risk Invasive Mole Treatment by Methotrexate

The aim of this study is to retrospectively analyze the therapeutic effects of low-risk invasive mole 
treatment by methotrexate and summarize the high-risk factors which affect the chemotherapy outcome. 
Collect the clinical data of low-risk invasive mole treatment by methotrexate and analyze the relationship 
of human chorionic gonadotropin levels and largest tumor sizes with chemotherapy cycle and toxicity in 
Zhuzhou Central Hospital from 2015 to 2020. In this study, 42 patients of low-risk invasive mole treatment 
by methotrexate were enrolled in Zhuzhou Central Hospital from 2015 to 2020. All patients are treated 
by single-agent methotrexate, the remission rates are 80.95 %, the resistance rates are 11.91 % and 
the relapse rates are 7.14 %. After change of chemotherapy regimen, the cure rates were 100 %. Age, 
antecedent pregnancy, International Federation of Gynecology and Obstetrics staging and World Health 
Organization scoring has no significant difference (p=0.785, p=0.412, p= 0.135 and p=0.135, respectively). 
However, during the pre-treatment, human chorionic gonadotropin levels and largest tumor sizes were 
significant factors in the study (p=0.017 and p<0.0001). In addition, serum human chorionic gonadotropin 
levels and largest tumor size were significant risk factors which show impact on the chemotherapy cycles 
(p=0.023 and p=0.001). In this study, 10 patients have grade 2, 3 patients have grade 3 and 3 patients have 
grade 4. After careful study, there was no change in chemotherapy plan or death due to chemotherapy 
toxicity. In this retrospective study, we explained the single-agent methotrexate for the treatment of low-
risk invasive mole, the remission and resistance, and the relapse and chemotherapy toxicity was correlated 
with serum human chorionic gonadotropin levels and largest tumor size. 
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toxicity

Gestational Trophoblastic Disease (GTD) is a group 
of benign and malignant tumors originating from 
uterine and placental tissue[1]. The incidence rate of 
GTD varies among different regions of the world 
and the incidence rate of Asian population is higher 
than that of Europe and North America[2]. According 
to the report of United States, about 1 time per 
1000 pregnancies were diagnosed with GTD[3]. 
Hydatidiform mole is the most common type of 
GTD, also known as hydatidiform mole pregnancy, 
which is considered to be a benign precancerous 
lesion. Gestational Trophoblastic Neoplasia (GTN) 
is the general type among malignant types of GTD, 
including invasive mole, choriocarcinoma, Placental 
Site Trophoblastic Tumour (PSTT) and Epithelioid 
Trophoblastic Tumor (ETT)[4]. Hydatidiform mole 
accounts for about 80 % of all GTD, invasive mole 

accounts for 15 %, choriocarcinoma and other rare 
types account for 5 %[4]. GTN is a curable disease 
with a cure rate of nearly 100 % and treatment can 
usually preserve reproductive function[5]. According 
to International Federation of Gynecology and 
Obstetrics, 2000 (FIGO, 2000), GTN is divided into 
high risk and low risk. The staging scores system ≤6 
belongs to low-risk and ≥7 belongs to high-risk GTN.

The treatment rate of low-risk GTN with single 
chemotherapy regimen is as high as 70 %-90 %[6-8]. 
Methotrexate (MTX) or Actinomycin-D (ActD) are 
recommended single-agent chemotherapy regimen[1]. 
At present, there are also many literature reports that 
5-Fluorouracil (5-FU) is very effective as a single agent 
in the treatment of low-risk GTN. However, the use 
of 5-FU is mainly concentrated in Asian countries[9]. 
High-risk GTN treatment was recommended with the 
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combination chemotherapy, Etoposide, MTX, ActD, 
Cyclophosphamide, Vincristine (EMA-CO), which 
is a common combination chemotherapy regimen[1].

Invasive mole is the most common in GTN, 
approximately 15 % occurred in complete 
hydatidiform mole[4]. It can invade the myometrium 
which can even metastasize to lungs, vagina, liver 
and brain. Low-risk invasive mole cure rate can 
reach 100 % and high-risk invasive mole cure rate 
can be 94 %, even if metastasis occurs[10]. However, 
in the low-risk GTN, there are still a small number 
of patients, who can show poor prognosis or serious 
complications. In our study, the retrospective analysis 
was done by observing the clinical characteristics 
and prognostic complications which occur during 
the low-risk invasive mole treatment by single-agent 
MTX in Zhuzhou Central Hospital from 2015 to 2020. 
We performed this study, in order to summarize the 
factors which impact the therapeutic effect of low-
risk invasive mole treatment by single-agent MTX.

MATERIALS AND METHODS

Subjects:

This is a single-center retrospective study in which, 
we have enrolled 42 patients who were diagnosed with 
invasive mole by the Pathology department in Zhuzhou 
Central Hospital from 2015 to 2020. According to 
World Health Organization (WHO) scoring system, all 
patients belong to low-risk invasive mole (Table 1). 

Methods:

Collect the clinical data of low-risk invasive mole 
treatment by MTX and analyze the relationship of 
human Chorionic Gonadotropin (hCG) levels and 
largest tumor sizes and with chemotherapy cycle 
and toxicity, in Zhuzhou Central Hospital from 2015 
to 2020. We have recorded hCG levels and largest 
tumor size, before and after each chemotherapy. We 
have also examined blood cell count and liver and 
renal function before each course of chemotherapy. 
Check X-ray of the chest was taken before first 
chemotherapy which should exclude metastasis. 
This study was approved by the Ethics Committee 
of Zhuzhou Central Hospital, Ethical approval No: 
ZZCHEC2022045-01.

Treatment:

All patients were treated with single-agent MTX, 50 
mg/m2 Intramuscularly (IM) weekly. Then serum hCG 

levels were detected after each chemotherapy cycle, 
until it is normal and then as per the recommendation 
of FIGO and for consolidation, at least 2 chemotherapy 
cycles were performed. Remission is considered as a 
normal serum hCG levels for 3 consecutive weeks. 
Resistance is considered as during treatment, the hCG 
showed plateau or rising levels. In this study, relapse 
is considered as the hCG rises again after 3 w from 
normal levels, excluding pregnancy. Chemotherapy 
complication was screened according to Common 
Terminology Criteria for Adverse Events (CTCAE) 
(version 4.0)[11].

Follow-up:

The first follow-up was done after 3 mo of discharge 
and then 6 mo to 1 y, and then 1 y until 2 y. Generally, 
pregnancy can be achieved after ≥12 mo after 
chemotherapy.

Data collection:

Data was collected which included stages, WHO 
prognostic risk factors and scores, chemotherapy 
regimen, number of chemotherapy cycles, 
chemotherapy toxicity, time from resistance and 
relapse.

Statistical analysis:

The data was analyzed using Statistical Package for 
Social Sciences (SPSS) 21.0 statistical software and 
data were expressed as mean±Standard Deviation 
(SD). The comparison between two groups was 
performed by t-test, between multiple groups 
was performed by one-way Analysis of Variance 
(ANOVA), and the Least Significant Difference 
(LSD) t-test was performed for pairwise comparison 
between groups.

RESULTS AND DISCUSSION
Patient’s demographic and clinical characteristics 
were shown in Table 2. We medically recorded 42 
patients who were diagnosed with low-risk invasive 
mole, of which 29 patients (69.04 %) are with the 
age<40 y and 13 patients (30.96 %) are with the 
age≥40 y. According to FIGO, 2000 classification 
regarding stages, 23 cases and 19 cases belong to 
I and II stages, respectively. Meanwhile, according 
to the WHO scoring system, 28 patients (66.67 %) 
and 14 patients (33.33 %) belongs to 1-4 and 5-6 
scoring criteria, respectively. Among 42 patients, 39 
patients (80.95 %) are under complete remission and 
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5 patients (11.91%) developed drug resistance and 3 
patients (7.14 %) show relapse (Table 2).

The factors that treat low-risk invasive mole by 
single-agent MTX was shown here. 42 patients 
were analyzed and the factors which treat low-risk 
invasive mole by single-agent MTX were shown 
in Table 3. As shown in Table 3, for the largest 
tumors size <3 cm and between 3-5 cm and >5 cm, 
the remission rates were 96.15 % (25/26), 66.67 % 
(6/9), 42.86 % (3/7), respectively. For the tumor size 
<3 cm, 1 patient develop resistance and tumor size 
between 3-5 cm, 2 patients develop resistance and 1 
patient show relapse and tumor size >5 cm, 2 patients 

develop resistance and 2 patients show relapse. Age, 
antecedent pregnancy, FIGO stage and WHO scoring 
show no significant difference (p=0.785, p=0.412, 
p=0.135 and p=0.135, respectively). However, 
pre-treatment hCG levels and largest tumor size 
were significant factors (p=0.017 and p<0.001, 
respectively). Compare the remission rate and serum 
hCG<103 International Units (IU)/l which was 
significantly higher than 103-104 IU/l and >104 IU/l 
(p<0.001, fig. 1A). The largest tumor size <3 cm was 
significantly higher than 3-5 cm and >5 cm (p<0.001, 
fig. 1B).

Serum hCG levels and largest tumor size affect 

WHO risk factor scoring with FIGO staging Stage 0 Stage 1 Stage 2 Stage 4

Age <40 >40 - -

Antecedent pregnancy Mole Abortion Term

Intervals from index pregnancy, months <4 4-6 7-12 >12

Pretreatment hCG mIU/ml <103 >103-104 >104-105 >105

Largest tumor size including uterus, cm - 3-4 ≥5 -

Size of metastases including uterus Lung Spleen, kidney Gastrointestinal tract Brain and liver

Number of metastases identified - 1-4 5-8 >8

Previous failed chemotherapy - - Single drug Two or more drugs

Note: To stage and allot a risk factor score, a patient’s diagnosis is allocated to a stage as represented by a Roman numerals I, II, III, or 
IV. This is then separated by a colon from the sum of all the actual risk factor scores expressed in Arabic numerals. Example Stage II: 4, 
Stage IV: 9. This stage and score will be allotted for each patient

TABLE 1: WHO SCORING SYSTEM BASED ON PROGNOSTIC FACTORS

TABLE 2: PATIENT DEMOGRAPHIC AND CLINICAL CHARACTERISTICS

Features N (%)

Age

<40 29, (69.04 %)

≥40 13, (30.96 %)

Antecedent pregnancy

Hydatidiform mole 0

Abortion 32, (76.19)

Term 10, (23.81)

Largest tumors size

<3 cm 26, (61.90)

3-5 cm 9, (21.43)

≥5 cm 7, (16.67)

FIGO staging
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I 23, (54.76)

II 19, (45.24)

III 0

IV 0

WHO scores

1-4 28, (66.67)

5-6 14, (33.33)

Pretreatment hCG (IU/l)

<103 14, (33.33)

103-104 15, (35.72)

>104 13, (30.95)

Chemotherapy effect

Remission 34, (80.95)

Resistance1 5, (11.91)

Relapse2 3, (7.14)

Chemotherapy courses (cycles)

≤3 19, (45.24)

4-7 15, (35.72)

≥8 8, (19.04)

Chemotherapy toxicity

Grade 2 10, (23.81)

Grade 3 3, (7.14)

Grade 4 3, (7.14)

Note: Resistance1: 2 patients changed chemotherapy regimen to Act-D and 3 patients changed chemotherapy regimen to EMA-CO. 
Relapse2: 3 patients of relapse who were relieved after four courses of chemotherapy by EMA-CO regimen

Contents
Chemotherapy effect

p
Remission Resistance Relapse

Age
<40 26 2 1

0.785
≥40 8 3 2

Antecedent 
pregnancy

Abortion 29 2 1
0.412

Term 5 3 2

FIGO Stage
I 22 1 0

0.135
II 12 4 3

WHO scoring
1-4 22 1 0

0.135
5-6 12 4 3

Pre-treatment hCG 
levels  

<103 IU/l 14 0 0
0.017103-104 IU/l 12 2 1

>104 IU/l 8 3 2

Largest tumor size
<3 cm 25 1 0

<0.00013-5 cm 6 2 2
>5 cm 3 2 1

Note: Serum hCG levels <103 IU/l, all patients achieved remission. Serum hCG levels between 103-104 IU/l, 80 % (12/15) patients achieved 
remission, drugs-resistance is seen in 2 patients and relapse in 1 patient. Serum hCG levels >104 IU/l, 61.54 % (8/13) patients achieved 
remission and resistance is seen in 3 patients and relapse in 2 patients

TABLE 3: THE FACTORS THAT TREAT LOW-RISK INVASIVE MOLE BY SINGLE-AGENT MTX



www.ijpsonline.com

Special Issue 5, 2022 Indian Journal of Pharmaceutical Sciences 156

chemotherapy cycles and toxicity. There are 20 
patients with chemotherapy cycles ≤4, 15 patients 
with chemotherapy cycles between 5-7 and 7 patients 
with chemotherapy cycles ≥8. When hCG<103 IU/l, 
the chemotherapy cycles were significantly shorter 
than 103-104 IU/l and >104 IU/l (85.71 % vs. 36.84 
% vs. 0, p<0.0001, Table 4 and fig. 2A). Meanwhile, 
when tumor size<3 cm chemotherapy cycles were 
significantly shorter than 3-5 cm and >5 cm (67.9 
% vs. 13.33 % vs. 0, p<0.0001, Table 4 and fig. 2B). 

10 patients have grade 2, 3 patients have grade 3 
and 3 patients have grade 4 chemotherapy toxicity 
(Table 5). After careful care, there was no change 
in chemotherapy plan or death due to chemotherapy 
toxicity. 

According to the recommendations of 2021 National 
Comprehensive Cancer Network (NCCN) and 
FIGO 2000 of GTN, MTX is the most common 
chemotherapeutic drug used for the treatment of low-
risk invasive mole. However, some patients still need 
to change chemotherapy drugs due to recurrence, 
resistance or severe toxicity. We have analyzed the 
potential factors that may affect resistance or relapse 
or severe toxicity among which 42 patients were 
diagnosed with low-risk invasive mole by MTX 
treatment in Zhuzhou Central Hospital from 2015 to 
2020. 

In our study, the overall remission rates after primary 
single-agent MTX regimen was 80.95 % (34/42). In 
the same time, we found that serum hCG and largest 
tumor size are independent factors that affect the 
therapeutic effect and chemotherapy toxicity. When 
serum hCG<103 and largest tumor size <3 cm, the 
therapeutic effect was the best and the chemotherapy 
cycle is the shortest and the toxicity is the least. 
HCG>105 IU/l or tumor size>5 cm, the resistance 
and relapse and toxicity were significantly higher 
than hCG<103 IU/l or tumor size <3 cm. Phianpiset 
et al.[12], analyzed 113 patients of low-risk GTN and 
they found that serum hCG≥15 000 IU/l which is an 
independent factor to predict the failure of treatment 
by Methotrexate-Folinic Acid (MTX-FA). A study 
analyzed 365 patients of low-risk GTN, they have 
considered hCG>300 IU/l increased the failure 
risk which is an important factor for the treatment 
by second-line Act-D[13]. Soper et al.[14] studied 51 
patients with 5 d MTX treatment of low-risk GTN, 
they found that drug resistance was related to the 
level of hCG levels (>10 000 mIU/ml). In addition, 
some reports show that the invasive mole tuner 
size is too large resulting in uterine rupture. Wu et 
al.[15], in a case report of invasive mole stated that, 
the tumor size of about 12 cm, results in uterine 
rupture. Obviously, these literature reports confirm 
hCG levels and largest tumor size has been used as 
an important indicator of the efficacy and prognosis 
of GTN.

Fig. 1: Comparison of the remission, resistance and relapse of (A) Serum hCG<103 IU/l and 103-104 IU/l and >104 IU/l (p<0.01), (       ) <103 IU/l; 
(       ) 103-104 IU/l and (       ) >104 IU/l and (B) Largest tumor size <3 cm and 3-5 cm and >5 cm (p<0.05), **p<0.01, ***p<0.001 and ****p<0.0001, 
(       ) <3 cm ; (       ) 3-5 cm and (       ) >5 cm
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 Contents
Serum hCG levels (IU/l)

<103 103-104 >104 <3 3-5 >5

Chemotherapy  
cycles

≤4 12 (85.71 %) 7 (46.67 %) 0 20 (76.92 %) 2 (13.33 %) 0

5-7 2 (14.29 %) 5 (33.33 %) 8 (61.54 %) 6 (14.29 %) 9 (60 %) 9 (69.23 %)

≥8 0 3 (20 %) 5 (38.46 %) 0 4 (26.67 %) 4 (30.77 %)

p
12 vs. 2 vs. 0 7 vs. 3 0 vs. 8 vs. 5 20 vs. 6 vs. 0 2 vs. 9 vs. 4 0 vs. 9 vs. 4

p<0.0001 p<0.001 p<0.001 p<0.0001 p<0.0001 p<0.0001

TABLE 4: SERUM hCG LEVELS AND LARGEST TUMOR SIZE AFFECT CHEMOTHERAPY CYCLES

Toxicity
Chemotherapy cycles

≤4 5-7 ≥8

Grade 2 6 4 0

Grade 3 0 1 2

Grade 4 0 1 2

Note: 10 patients have grade 2, 3 patients have grade 3 and 3 patients have grade 4, chemotherapy toxicity

TABLE 5: SERUM hCG LEVELS AND LARGEST TUMOR SIZE AFFECT CHEMOTHERAPY CYCLES

Although, FIGO scores 0-6 belongs to low-risk 
GTN, approximately 30 % of patients with low-risk 
GTN (FIGO scores 5-6) have responded to these 
regimens, while reconsidering in scoring and staging 
system would be effective in recognizing 70 % of 
resistant patients of this group[3]. In 2011, in a study 
comparing MTX and Act-D treatment of GTN, they 
found that initial dose of 30 mg/m2 MTX without 
escalation has the response rate of 53 %. Finally, 

they concluded that MTX and Act-D regimen is less 
effective in low-risk GTN, especially with the scores 
of 5-6[16]. In our study, the WHO scores were found 
to be 5-6 for low-risk invasive mole and the overall 
response rate is 50 %. Our results are consistent with 
the literature reports. However, our data displayed 
according to the WHO scoring criteria, has no risk 
factor in MTX invasive mole treatment. The data we 
collected may be related only to the less patients.

Fig. 2: Comparison of chemotherapy cycles of (A) Serum hCG<103 IU/l and 103-104 IU/l and >104 IU/l (p<0.0001), (       ) <103 IU/l; (       ) 103-104 IU/l 
and (       ) >104 IU/l and (B) Largest tumor size <3 cm and 3-5 cm and >5 cm (p<0.01), **p<0.05, **p<0.01, ***p<0.001 and ****p<0.0001, (       ) <3 
cm ; (       ) 3-5 cm and (       ) >5 cm
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In addition to achieve long-term cure, minimizing 
toxicity is an important factor in evaluating the 
treatment. Drug toxicity is related to the course of 
chemotherapy. Some studies use Folic Acid (FA) to 
reduce the MTX toxicity. Some studies suggest that 
11 %-31 % patients of low-risk GTN treatment by 
MTX, requires change in chemotherapy regimen 
because of intolerable toxicity[17,18]. In our study, 
there are 6 patients with grade 3-4 toxicity, who are 
proportion to the total patient’s rate of 14.29 % (6/42). 
These patients mainly focused on chemotherapy 
cycles≥8. At the same time, the occurrence of grade 
3-4 chemotherapy toxicity was associated with 
serum hCG levels and largest tumor size. The serum 
hCG levels>103 IU/l and the largest tumor size >3 
cm directly affects the course of chemotherapy and 
chemotherapy toxicity.

In conclusion, although our study is a small sample 
retrospective study, from our data, it is clear that, 
when the levels of hCG<103 IU/l and the largest 
tumor size<3 cm was present, single-agent MTX 
treatment is the best for low-risk invasive mole. 
However, when hCG>104 IU/l or the largest tumor 
size>5 cm or in low-risk GTN of score 5-6, multi-
drug chemotherapy should be considered. 
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