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Objective: To evaluate whether prophylactic chemotherapy (P-chem) increased the drug resistance rate of postmo-
lar GTN and whether the first-line chemotherapy should be different from P-chem.

Methods: Postmolar GTN received P-Chem was defined as P-Chem group. Postmolar GTN without P-chem was ran-
domly selected as control group according to the ratio of 1:3 (P-chem:control) and matched by age for low risk and

Results: Totally 455 low-risk and 32 high-risk postmolar GTN patients were included. WHO risk score, chemotherapy
cycles to achieve hCG normalization and resistant rate were similar between P-chem (27 cases) and control (81 cases)
group. Among low-risk GTN patients, interval from hydatidiform mole to GTN was significantly longer in P-chem
group than control (44 vs 69 days, P=0.001). Total chemotherapy cycles and resistant rate were similar between
low-risk GTN treated with same agent as P-chem (group A) and alternative agent (group B). But group A needed more
chemotherapy cycles to achieve hCG normalization than group B.

Conclusions: P-chem delayed the time to GTN diagnosis, but didn't increase risk score or lead to drug resistance of
postmolar GTN. Alternative agent different from P-chem had the potential of enhancing chemotherapy response in
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Background

Gestational trophoblastic disease (GTD) is a group of
uncommon conditions associated with pregnancy [1].
Among them, hydatidiform mole (HM) is benign and the
most common form of GTD. HM consists of complete
hydatidiform mole (CHM) and partial hydatidiform mole
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(PHM). About 15-29% of CHM and 0.5-6% PHM might
progress to malignant gestational trophoblastic neo-
plasia (GTN) and require further treatment [2—6]. High
risk factors for malignant transformation of HM include:
age>40 years, preevacuation human chorionic gonado-
tropin (hCG) levels>100,000 IU/L, enlarged uterus for
gestational age and/or theca lutein cysts larger than 6 cm
[7]. For high-risk HM, the rate of malignant transfor-
mation was reported from 30 to 50%, which was much
higher than that of HM without high risk factors [8—10].
The use of prophylactic chemotherapy (P-chem) was
considered as an effective method to prevent malignant
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transformation of high-risk HM, after it was first intro-
duced in 1966 [11]. An updated Cochrane Review in
2017 concluded that P-chem might reduce the risk of
post-molar GTN to 3—8% in women with CHM who are
at high risk of malignant transformation [12]. However,
P-chem cannot be recommended routinely for high risk
HM nowadays, since it has been reported that P-chem
might exert adverse effects on subsequent follow-up
and treatment of postmolar GTN [12-15]. As previous
studies stated, P-chem might delay the time to diagno-
sis of GTN and increase the risk of subsequent drug
resistance, but these effects were very uncertain due
to the small samples and limited evidences [9, 15, 16].
Nevertheless, the International Federation of Gynecol-
ogy and Obstetrics (FIGO) and National Comprehen-
sive Cancer Network (NCCN) still stated that P-Chem
could be administered for HM under certain circum-
stances, in which the risk of postmolar GTN is much
greater than normal or where reliable follow-up is not
possible [1, 7].

It was reported that women of lower socioeconomic
status had a tenfold higher risk of developing hydatidi-
form mole than their wealthier counterparts [17, 18].
For these patients, even basic health care was difficult
to obtain. Thus, in economically underdeveloped areas,
clinicians would incline to treat high-risk HM patients
with P-chem, and P-chem was even to be adopted as
routine clinical practice in some countries [19]. HM
was more common in China and some other developing
countries, with the incidence of 2 per 1000 pregnancies,
which was much higher than the European and Ameri-
can countries [20]. Even in developed countries, follow-
up compliance among HM patients after evacuation
was poor. Only 7% to 36% of low-income patients were
fully in accordance with doctor’s suggestion in United
States [21, 22]. This phenomenon was also common in
other developed countries such as South Korea, Japan
and Netherlands [15, 23, 24]. Thus, P-Chem might still
be used under certain situations in both developing and
developed countries.

Due to the rare conditions and insufficient evidences,
it remains unclear whether P-chem delays the time of
effective treatment or increases drug resistance of post-
molar GTN. In order to provide solid evidences for
clinical practice of GTD, disease status, drug resistant
rate and subsequent optimal management for postmo-
lar GTN received P-chem are needed for further study.
In present retrospective study, we try to evaluate the
effect of P-chem on drug sensitivity of subsequent post-
molar GTN and to determine whether an alternative
agent different from P-chem should be prescribed as
first-line chemotherapy for reducing resistance to initial
treatment.
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Materials and methods

Study design

We retrospectively reviewed the records of postmolar
GTN patients managed at Women’s hospital, Zhejiang
University School of Medicine between January 1, 2008
and December 31, 2017. Postmolar GTN that previously
received P-Chem and met following criteria was defined
as P-Chem group: (1) Molar pregnancy was confirmed by
pathologic diagnosis. (2) P-chem was performed within
one week after evacuation. (3) Single drug chemother-
apy was used for P-chem, including MTX, 5-FU or Act-
D. (4) The criteria used to indicate P-chem include: HM
patients with high risk factors for malignant transforma-
tion or HM patients who cannot be reliably followed up.
For control group, patients were randomly selected from
postmolar GTN without P-chem according to the ratio
of 1:3 (P-chem:control) matching by age for high and low
risk GTN separately.

Postmolar GTN was reevaluated based on the 2018
FIGO criteria [1]: (1) the plateau of hCG lasts for four
measurements over a period of 3 weeks or longer; (2) a
rise in hCQG for three consecutive weekly measurements
over at least a period of 2 weeks or more; (3) a histologi-
cal diagnosis of choriocarcinoma; (4) residual HM or
pregnancy is excluded. P-chem was prescribed within
1 week after evacuation in present study. The risk score
was calculated based on the modified World Health
Organization (WHO) scoring system [25].

According to the regulations of our hospital, all GTN
patients were evaluated by pelvic ultrasound, chest X-ray
(CXR) and serum hCG. The patients with pulmonary
metastases detected by CXR would receive abdomen
and brain CT or MRI, while the patients with negative
CXR would receive chest CT for staging. Serum hCG
normalization was defined as<5.3 IU/L. The chemo-
therapy regimen for GTN was prescribed according
to FIGO guideline. During treatment, serum hCG lev-
els were monitored weekly. Drug failure was defined as
serum hCG levels not showing a logarithmical decline
after two cycles, and elevated or roughly same hCG level
or newly developed metastasis after one cycle. This study
was reviewed and approved by the Ethical Committee of
Women’s hospital, Zhejiang University School of Medi-
cine (20190074). All the study procedures were carried
out in accordance with the principles of the Declaration
of Helsinki. Because of the retrospective character of the
study, informed consent was waived by Ethical Commit-
tee of Women'’s hospital, Zhejiang University School of
Medicine.

Variables
The clinical information of each selected patient was
collected. For HM stage, the variables included age,
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gravidity, parity, gestational age, histology of HM, hCG
level before evacuation (IU/L), diameter of theca lutein
cyst, uterine size (cm), history of HM in previous gesta-
tion, regimen of P-chem. For GTN stage, the variables
included interval from HM to GTN (days), hCG level
before first-line chemotherapy (IU/L), largest dimension
of tumor (cm), number and location of metastases, pre-
vious failed chemotherapy, FIGO stage, chemotherapy
regimen, chemotherapy cycles to achieve hCG normali-
zation and drug response.

Statistical analysis

SPSS 25.0 statistical software was used for statistical
analyses. Mann—Whitney test was used for continuous
variables, and Chi-square test or Fisher’s exact test was
used for categorical variables. For all analyses, an alpha
level <0.05 was considered statistically significant.

Results

The sociodemographic data of HM in control and P-chem
group

Totally 455 low-risk and 32 high-risk postmolar GTN
patients were treated at our GTD center between Janu-
ary 1, 2008 and December 31, 2017. In P-chem group,
24 cases were low-risk GTN and 3 cases were high-risk
GTN. In control group, 72 low-risk GTN and 9 high-risk
GTN without previous P-chem were randomly selected.
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The rate of high-risk GTN in 27 patients who received
P-chem was higher than that in 460 postmolar GTN who
didn’t receive P-chem (11.1% vs 6.3%, P =0.327), although
the difference was no significant. These results suggested
that P-chem might have the potency to increase the
severity of postmolar GTN.

The sociodemographic data of HM in both groups
were presented in Table 1. No significant difference was
observed in all variables between P-chem group and con-
trol. For low-risk GTN, further analysis either revealed
no significant difference in all variables of HM except gra-
vidity (Additional file 1: Table S1). For high-risk GTN, no
significant difference was observed in age, gestational his-
tory, gestational age and hCG before evacuation between
both groups, while other variables were not compared
due to data missing (Additional file 1: Table S2).

The effect of P-chem on drug response of low-risk
postmolar GTN

The clinical characteristics of low-risk postmolar GTN
were evaluated in Table 2. Interval from HM to GTN was
significantly longer in P-chem group than control (44 vs
69 days, P=0.001), while the serum hCG level before
first-line chemotherapy was significantly lower in P-chem
group than control (4503.5 vs 415.8 IU/L, p=0.000).
These data indicated that P-chem might postpone the
diagnosis time of postmolar GTN but decrease the hCG

Table 1 The sociodemographic data of hydatidiform mole in control and P-chem group

Variables* Control (n=81) P-chem (n=27) P value
Age (years) 29 (18-54) 29 (20-53) 0.837
Gravidity (1-7) 2(1-7) 0.142
Parity 1(0-3) 0(0-2) 0.797
Gestational age(weeks) 93(6.3-25.1) 9.5 (4.7-21.0) 0.932
Histology of HM
Complete HM 75 (93%) 24 (89%) 0.688
Partial HM 6 (7%) 3(11%)
hCG before evacuation (IU/L) 225,000 (60,000-225,000) 200,000 (1000-1,278,808) 0.635
Diameter of theca lutein cyst
<6cm 27 (33%) 5(18%) 0.535
>6cm 3 (4%) 1 (4%)
Missing data 51 (63%) 21 (78%)
Excessive uterine enlargement
No 22 (27%) 2 (7%) 0.063
Yes 7 (9%) 4 (15%)
Missing data 52 (64%) 21 (78%)
History of HM in previous gestation
No 81 (100%) 26 (96%) 0.250
Yes 0 (0%) 1 (4%)

P-chem prophylactic chemotherapy, HM hydatidiform mole

*Continuous variables are reported as medians(range), and categorical variables are reported as raw numbers with proportions
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Table 2 The clinical characteristics of low-risk postmolar GTN
Variables* Control (n=72) P-chem (n=24) P value
Interval from HM to GTN (days) 44 (11-2555) 69 (14-300) 0.001
Largest dimension of tumor (cm)

<3 40 (56%) 4(17%) 0.181

>3 23 (32%) 6 (25%)
Number of metastases 0(0-9) 0(0-9) 0.054
hCG before first-line chemotherapy (1U/L) 4503.5 (5.3-514,972.0) 415.8 (10.7-44,808.0) 0.000
FIGO stage

| 22 (31%) 11 (46%) 0414

Il 1 (1%) 0 (0%)

Il 49 (68%) 13 (54%)
WHO risk score 2 (0-6) 2 (0-6) 0.208
First-line chemotherapy agent

Methotrexate 69 (96%) 13 (54%) 0.000

Actinomycin D 3 (4%) 8 (33%)

5-Fluorouracil 0 (0%) 3(13%)
Resistant to first-line drug 29 (40%) 10 (42%) 0.904
Resistant to first-line MTX 26 (38%) 5(38%) 0.066
Resistant to second-line drug 6 (21%) 2 (20%) 1.000
Resistant to single-agent drug 8 (11%) 4 (17%) 0.487
Chemotherapy cycles to hCG normalization 4(1-9) 3(1-7) 0.157
Total chemotherapy cycles 6(1-12) 6(3-11) 0.508

P-chem prophylactic chemotherapy, HM hydatidiform mole, GTN gestational trophoblastic neoplasia

*Continuous variables are reported as medians(range), and categorical variables are reported as raw numbers with proportions

level at malignant transformation. In a result, there was
no significant difference for FIGO score between both
groups.

Methotrexate (MTX) was prescribed as first-line chem-
otherapy to 96% patients in control group and to 54%
patients in P-chem group. The failure rate of first-line or
second-line chemotherapy was not significantly differ-
ent between both groups. Due to the different first-line
drug used in control and P-chem group, we further com-
pared the resistant rate of single-agent chemotherapy
and found there was no significant difference between

both groups. Moreover, the chemotherapy cycles to hCG
normalization and total chemotherapy cycles were simi-
lar in both groups (Table 2). These results indicated that
P-chem didn’t increase drug resistance of low-risk post-
molar GTN.

The effect of alternative agent as first-line chemotherapy
on drug response of low-risk GTN in P-chem group

The detailed chemotherapy regimens used for low-risk
GTN in P-chem group were listed in Table 3. The resist-
ant rate of first-line chemotherapy was 38.5% for MTX,

Table 3 The detailed chemotherapy regimen used for low-risk GTN in P-chem group

P-chem (n) First-line drug (n) Resistant rate (n, %) Second-line drug (n) Resistant
rate (n,
%)
MTX (22) MTX (11) 5(45.5) Act-D (5) 1(20.0)
Act-D (8) 3(37.5) EMA-CO (3) 1(33.3)
5-FU (3) 2 (66.7) Act-D (2) 0
Act-D (1) MTX (1) 0
5-FU (1) MTX (1) 0

P-chem prophylactic chemotherapy, MTX methotrexate, Act-D actinomycin D, 5-FU 5-fluorouracil, EMA-CO etoposide, methotrexate, actinomycin D,

cyclophosphamide, vincristine
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37.5% for actinomycin D (Act-D) and 66.7% for 5-fluo-
rouracil (5-FU). These patients were further divided
into two subgroups. Group A included 11 patients who
received first-line agent as same as P-chem, while group
B included 13 patients whose first-line treatments were
changed to another single-agent chemotherapy (Table 4).
There were no significant differences for age, gravid-
ity, parity, hCG level before evacuation, interval from
HM to GTN, and FIGO score between group A and B.
Unexpectedly, total chemotherapy cycles, resistant rate
of first-line chemotherapy and resistant rate of single-
agent chemotherapy were similar between two groups.
Howerver, the patients in group A needed more chemo-
therapy cycles to achieve hCG normalization than group
B (4.4 vs 2.8, p=0.024). Even in 22 patients received
MTX for P-chem, failure rate of MTX as first-line chem-
otherapy was similar to that of alternative agent (45.5%
vs 45.5%, p=1.000). However, the number of courses
to achieve hCG normalization in the MTX group was 1
more course than that in the alternative agent group (3
vs 2, p=0.004) (Additional file 1: Table S3). These results
indicated that alternative agent might have the potential
of increasing drug response of first-line treatment in low-
risk postmolar GTN.

The clinical characteristics of high-risk postmolar GTN

in control and P-chem group

Among high-risk postmolar GTN, there were no signifi-
cant differences for interval from HM to GTN, largest
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dimension of tumor, number of metastases, hCG before
first-line chemotherapy and FIGO score between control
and P-chem group (Table 5). All patients received EMA-
CO (etoposide, methotrexate, actinomycin D, cyclophos-
phamide, vincristine) as first-line chemotherapy. The
resistant rate of first-line chemotherapy, chemotherapy
cycles to hCG normalization and total chemotherapy
cycles had no significant difference between control and
P-chem group.

Discussion

It is non-controversial that P-chem is not routinely rec-
ommended in nowadays [3, 13, 26]. But as FIGO cancer
report and NCCN guideline stated, P-chem could be
used under special situations and it was effective espe-
cially developing countries [1, 7]. We found that the pro-
portion of high-risk GTN in 27 patients who received
P-chem was higher than that in 460 postmolar GTN who
didn’t receive P-chem (11.1% vs 6.3%), although the dif-
ference was not significant, which also supported that
P-chem should be administered in cautious. Up to date,
no optimal regimen for P-chem has been defined. Usu-
ally, MTX or Act-D is suggested for P-chem [7]. But in
china, 5-FU is also prescribed as P-chem agent based on
the theory that chemotherapy agents that have known
activity against GTN may prevent progression to GTN
[12]. The course of chemotherapy was not clearly defined
in previous study and varied in our study. Most stud-
ies administered one course [8, 10, 27, 28], while Fasoli

Table 4 The effect of alternative agent as first-line chemotherapy on treatment outcome of low-risk GTN

Variables* Group A (n=11) Group B (n=13) P value
Age (years) 25 (21-49) 29 (22-53) 0.190
Gravidity 3(1-5) 3(1-7) 0.700
Parity 0(0-2) 1(0-1) 0.176
hCG before evacuation (IU/L) 200,000 (1000-1,278,808) 202,418 (20,000-998,083) 0.620
Interval from HM to GTN (days) 62 (14-153) 100 (44-300) 0.082
Largest dimension of tumor (cm) 1.6 (0-7.3) 0.6 (0-3.2) 0.089
Number of metastases 0(0-2) 0(0-9) 0.540
hCG before first-line chemotherapy (IU/L) 129 (11-44,808) 530 (13-15,885) 0.794
FIGO stage

I 2 (18%) 9 (69%) 0.012

Il 0 (0%) 0 (0%)

Il 9 (82%) 4 (31%)
WHO risk score 2(0-4) 1 (0-6) 0412
Resistant to first-line drug 5 (45%) 5 (38%) 0.729
Resistant to single-agent drug 1 (9%) 3(23%) 0.596
Chemotherapy cycles to hCG normalization 44+£17 28415 0.024
Total chemotherapy cycles 6(5-11) 6 (3-9) 0.261

HM hydatidiform mole, GTN gestational trophoblastic neoplasia

*Continuous variables are reported as medians (range) or mean + SD, and categorical variables are reported as raw numbers with proportions
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Table 5 The clinical characteristics and chemotherapy response of high-risk postmolar GTN
Variables* Control (n=9) P-chem (n=3) P value
Interval from HM to GTN (days) 62 (27-1095) 87 (54-2920) 0.309
Largest dimension of tumor(cm) 5.0(1.1-9.5) 55(3.2-9.7) 0.459
Number of metastases 2(0-11) 1(0-5) 0.509
hCG before first-line chemotherapy(IU/L) 92,561 (11,235-1,000,000) 22913 (17,625-126,575) 0.405
FIGO stage®

I 0 (0%) 1 (33%)

Il 1(11%) 0 (0%)

Il 6 (67%) 2 (67%)

vV 2 (22%) 0 (0%)
WHO risk score 7(7-14) 9(7-10) 0426
Resistant to first-line drug 1(11%) 0/3 (0%) 1.000
Chemotherapy cycles to hCG normalization 4(3-8) 4 (4-4) 0.352
Total chemotherapy cycles 8 (6-9) 7 (7-10) 0.924

P-chem prophylactic chemotherapy, HM hydatidiform mole

@Variables were not compared due to small data

*Continuous variables are reported as medians (range), and categorical variables are reported as raw numbers with proportions

administered three courses of MTX [29]. The regi-
men and timing for P-chem were also varied, including
5-day Act-D, 5-day or 8-day MTX and single-dose Act-D
[8-10, 15, 28-32]. Although most studies administered
P-chem before or during evacuation of HM [8, 10, 28],
it carried the inherent risk of over-treating for those
patients with histological confirmed non-molar hydropic
abortions [33]. In present study, P-chem was performed
within 1 week after evacuation, which is similar with pre-
vious studies that administered P-chem within 1 week or
3 weeks after evacuation [9, 20, 34].

The interval from pervious HM to GTN is one com-
ponent in WHO scoring system since 2000 [25]. In our
study, the diagnosis of GTN was made approximately
25 days later in the P-Chem group (including high-risk
and low-risk GTN) than control, which is consistent with
previous report [15]. But hCG level in P-Chem group was
lower than control, which might offset the role of delayed
diagnosis. In a result, WHO risk score was similar in
both groups, which might further determine the treat-
ment outcome of postmolar GTN.

Due to limited contributing data, drug resistance fol-
lowing P-chem was inadequately evaluated in previous
study [12]. Kim et al. deduced that P-chem might increase
resistance to subsequent chemotherapy for GTN,
because they found that P-chem group needed more
chemotherapy courses than control (2.5 vs 1.4, p<0.005)
[15]. However, their data suggested that both 4 GTN in
P-chem group and 10 GTN in control achieved complete
remission following initial treatment for GTN. Due to the
small sample in Kim’s study, the evidence is inadequate to
draw a definite conclusion. On the contrary, Uberti et al.

analyzed 265 patients with high-risk HM, and found that
P-chem didn't increase resistant rate or chemotherapy
courses of postmolar GTN [10]. Consistent with Uber-
ti’s reports, our results also found that P-Chem didn’t
increase chemotherapy cycles and resistant rate of chem-
otherapy in both low risk and high risk GTN. Due to the
different first-line agent used in low risk GTN, resistant
rate of single-agent chemotherapy was further compared
and no difference was revealed. Combined previous stud-
ies with our data, P-chem is not recommended because
the similar therapeutic effects were obtained in both
group and even at least one course of single agent would
give adverse effect to patients who might not develop to
GTN without P-chem [3, 13, 35]. But, for patients who
had already received P-chem, our results also indicated
that P-chem don’t contribute to drug resistance for pos-
tomar GTN treatment.

As we know, the drugs used for P-Chem are also used
for GTN treatment, so it is assumed that an alternative
agent could be used for following low-risk GTN in order
to prevent resistance to first-line chemotherapy [13]. But,
Uberti’s results revealed that alternative agent did not
reduce resistant rate, after we further calculated their
raw data (25.0% vs 33.3%, p=0.645) [10]. Similar with
Uberti’s study, our results found that alternative agent
as first-line chemotherapy did not reduce the resistant
rate of low-risk postmoalr GTN. Moreover, resistant
rate of single-agent chemotherapy and total chemother-
apy cycles in patients treated by alternative agent were
also similar with that treated by agent same as P-chem,
even among 22 patients who were administered MTX as
P-chem. But interestingly, further statistics revealed that
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alternative agent reduced about 1.6 chemotherapy cycles
to achieve hCG normalization when 24 low-risk GTN
were included, and drugs different from MTX reduced 1
chemotherapy cycle when only 22 patients received MTX
for P-chem were included. These results indicated that
alternative agent had the potential of increasing chemo-
therapy response of low-risk GTN, despite that the drug
resistant rate didn’t change.

Present study focuses on the effect of P-chem and
alternative agent on the chemotherapy response of sub-
sequent postmolar GTN, based on a relatively large
number of cases. However, our study was conducted in
single GTD center and the data was collected retrospec-
tively. Due to the retrospective nature of this study, we
do not have complete follow-up information from the
onset of HM, such as the number of patients developed
post-molar GTN. Small sample size and varied chemo-
therapy regimens of present study contributed to the
relatively weak statistical power of analysis. Thus, our
results should be interpreted with caution, and further
prospective randomized control trials are recommended
to provide sufficient evidences about the use of P-Chem
in clinical practice.

Conclusion

In summary, we found that P-chem delayed the time to
GTN diagnosis, but did not increase risk score or lead
to subsequent drug resistance of postmolar GTN. But,
P-Chem should be adopted in caution since it might have
the potency to increase the severity of postmolar GTN.
Alternative agent different from P-chem has the potential
of increasing chemotherapy response in low-risk post-
molar GTN. Our study investigated the effect of P-chem
on chemo-sensitivity of subsequent postmolar GTN,
which will provide clinical evidences for future practice.

Abbreviations

P-chem: Prophylactic chemotherapy; GTN: Gestational trophoblastic neopla-
sia; CHM: Complete hydatidiform mole; PHM: Partial hydatidiform mole; hCG:
Human chorionic gonadotropin; FIGO: International Federation of Genecology
and Obstetrics; NCCN: National Comprehensive Cancer Network.

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/512905-022-02134-w.

[ Additional file 1. Supplemental Tables 1-3. }

Acknowledgements
Not applicable.

Author contributions
YL and YY wrote the main manuscript text and analyzed the data, XL and XW
edited the manuscript. WL and XX developed and supervised the project,

Page 7 of 8

and XC administered the project. All authors read and approved the final
manuscript.

Funding
This work was supported by the National Key Technology R&D Program of
China (2019YFC1005200 and 2019YFC1005204).

Availability of data and materials

The datasets supporting the conclusions of the current study are included
within the article along with additional files. More datasets are available from
the corresponding author upon reasonable request.

Declarations

Ethics approval and consent to participate

This study was reviewed and approved by the Ethical Committee of Women'’s
hospital, Zhejiang University School of Medicine (20190074). Informed con-
sent was waived because of the retrospective character of the study. All the
study procedures were carried out in accordance with the principles of the
Declaration of Helsinki.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details

'Department of Gynecologic Oncology, Women's Hospital, Zhejiang University
School of Medicine, No. 1 Xueshi Road, Hangzhou 310006, Zhejiang, China.
?Zhejiang Provincial Key Laboratory of Precision Diagnosis and Therapy

for Major Gynecological Diseases, Women’s Hospital, Zhejiang University
School of Medicine, Hangzhou, Zhejiang, China. *Cancer Research Institute

of Zhejiang University, Hangzhou, Zhejiang, China. “Ninghai Second People’s
Hospital, Ninghai 315600, Zhejiang, China. *Center for Uterine Cancer Diagno-
sis and Therapy Research of Zhejiang Province, Hangzhou 310006, Zhejiang,
China.

Received: 16 November 2021 Accepted: 16 December 2022
Published online: 02 January 2023

References

1. Ngan HYS, Seckl MJ, Berkowitz RS, Xiang Y, Golfier F, Sekharan PK, et al.
Diagnosis and management of gestational trophoblastic disease: 2021
update. Int J Gynaecol Obstet. 2021;155(Suppl 1):86-93.

2. Berkowitz RS, Goldstein DP. Chorionic tumors. N Engl J Med.
1996;335:1740-8.

3. Ngan HY, Kohorn El, Cole LA, Kurman RJ, Kim SJ, Lurain JR, et al. Tropho-
blastic disease. Int J Gynaecol Obstet. 2012;119(Suppl 2):130-6.

4. Rice LW, Berkowitz RS, Lage JM, Goldstein DP, Bernstein MR. Persistent
gestational trophoblastic tumor after partial hydatidiform mole. Gynecol
Oncol. 1990;36:358-62.

5. Feltmate CM, Growdon WB, Wolfberg AJ, Goldstein DP, Genest DR,
Chinchilla ME, et al. Clinical characteristics of persistent gestational
trophoblastic neoplasia after partial hydatidiform molar pregnancy. J
Reprod Med. 2006,51:902-6.

6. Hancock BW, Nazir K, Everard JE. Persistent gestational trophoblastic neo-
plasia after partial hydatidiform mole: incidence and outcome. J Reprod
Med. 2006;51:764-6.

7. Abu-Rustum NR, Yashar CM, Bean S, Bradley K, Campos SM, Chon
HS, et al. Gestational trophoblastic neoplasia, version 2.2019, NCCN
Clinical Practice Guidelines in Oncology. J Natl Comper Canc Netw.
2019,17:1374-91.

8. Goldstein DP, Berkowitz RS, Bernstein MR. Management of molar preg-
nancy. J Reprod Med. 1981,26:208-12.

9. Limpongsanurak S. Prophylactic actinomycin D for high-risk complete
hydatidiform mole. J Reprod Med. 2001;46:110-6.


https://doi.org/10.1186/s12905-022-02134-w
https://doi.org/10.1186/s12905-022-02134-w

Liu et al. BMC Women'’s Health

20.

21

22.

23.

24.

25.

26.

27.

28.

29.

(2023) 23:1

Uberti EM, Fajardo MC, Da Cunha AG, Ayub AC, Graudenz MS, Schmid

H. Gestational trophoblastic neoplasia using prophylactic single bolus
dose of actinomycin D in high-risk hydatidiform mole: a simple, effective,
secure and low-cost approach without adverse effects on compli-

ance to general follow-up or subsequent treatment. Gynecol Oncol.
2009;114:299-305.

. Lewis JL, Gore H, Hertig AT, Goss DA. Treatment of trophoblastic neo-

plasms. With rationale for the use of adjunctive chemotherapy at the
time of indicated operation. Am J Obstet Gynecol. 1966,96:710-22.
Wang Q, Fu J, Hu L, Fang F, Xie L, Chen H, et al. Prophylactic chemother-
apy for hydatidiform mole to prevent gestational trophoblastic neoplasia.
Cochrane Database Syst Rev. 2017;9:CD007289.

Goldstein DP, Berkowitz RS. Prophylactic chemotherapy of complete
molar pregnancy. Semin Oncol. 1995;22:157-60.

Hancock BW. Difference in management and treatment: a critical
appraisal. In: Hancock BW, Seckl MJ, Berkowitz RS, Cole LA, editors. Ges-
tational trophoblastic disease. 3rd ed. London: Chapman & Hall Medical;
20009. p. 447-59.

Kim DS, Moon H, Kim KT, Moon YJ, Hwang YY. Effects of prophylactic
chemotherapy for persistent trophoblastic disease in patients with com-
plete hydatidiform mole. Obstet Gynecol. 1986;67:690-4.

Seckl M. Time to stop offering prophylactic chemotherapy after molar
pregnancies? BJOG. 2014;121:1420.

Soares PD, Maesta |, Costa OL, Charry RC, Dias A, Rudge MV. Geographical
distribution and demographic characteristics of gestational trophoblastic
disease. J Reprod Med. 2010;55:305-10.

Mangili G, Lorusso D, Brown J, Pfisterer J, Massuger L, Vaughan M, et al.
Trophoblastic disease review for diagnosis and management: a joint
report from the International Society for the Study of Trophoblastic
Disease, European Organisation for the Treatment of Trophoblastic
Disease, and the Gynecologic Cancer Inter Group. Int J Gynecol Cancer.
2014,24:5109-116.

Charry RC. Presentation and management of molar pregnancy and ges-
tational trophoblastic neoplasia in Latin America. In: Hancock BW, Seckl
MJ, Berkowitz RS, Cole LA, editors. Gestational trophoblastic disease. 3rd
ed. London: Chapman & Hall Medical; 2009. p. 407-19.

Xiang Y, Qi Z, Xiaohua W, Jihong L, Li L, Miging Z, et al. Guidelines for the
diagnosis and treatment of geatational trophoblastic disease (4th ed).
Chin J Pract Gynecol Obstet. 2018;34:994-1001 (in Chinese).

Braga A, Moraes V, Maesté |, Amim Junior J, Rezende-Filho Jd, Elias K, et al.
Changing trends in the clinical presentation and management of com-
plete hydatidiform mole among Brazilian women. Int J Gynecol Cancer.
2016;26:984-90.

Lybol C, Sweep FC, Ottevanger PB, Massuger LF, Thomas CM. Linear
regression of postevacuation serum human chorionic gonadotropin
concentrations predicts postmolar gestational trophoblastic neoplasia.
Int J Gynecol Cancer. 2013;23:1150-6.

Kerkmeijer LG, Massuger LF, Ten Kate-Booij MJ, Sweep FC, Thomas CM.
Earlier diagnosis and serum human chorionic gonadotropin regression in
complete hydatidiform moles. Obstet Gynecol. 2009;113:326-31.

Kaneki E, Kobayashi H, Hirakawa T, Matsuda T, Kato H, Wake N. Incidence
of postmolar gestational trophoblastic disease in androgenetic moles
and the morphological features associated with low risk postmolar gesta-
tional trophoblastic disease. Cancer Sci. 2010;101:1717-21.

Ngan HYBH, Benedet JL, Jones H, Montruccoli GC, Pecorelli S, FIGO Com-
mittee on Gynecologic Oncology. Gestational trophoblastic neoplasia,
FIGO 2000 staging and classification. Int J Gynecol Cancer. 2003;83(Suppl
1):175-7.

Elias KM, Shoni M, Bernstein M, Goldstein DP, Berkowitz RS. Com-

plete hydatidiform mole in women aged 40-49 years. J Reprod Med.
2012;57:254-8.

Kashimura'Y, Kashmira M, Sugimori H, Tsukamoto N, Matsuyama T, Mat-
sukuma K, et al. Prophylactic chemotherapy for hydatidiform mole: 5-15
years follow-up. Cancer. 1986;58:624-9.

Park TK, Kim SN, Lee SK. Analysis of risk factors for postmolar trophoblastic
disease: categorization of risk factors and effect of prophylactic chemo-
therapy. Yonsei Med J. 1966;37:412-9.

Fasoli M, Ratti F, Francheschi S, La Vecchia C, Pecorelli S, Mangioni C.
Management of gestational trophoblastic disease: results of a coopera-
tive study. Obstet Gynecol. 1982;60:205-9.

30.

31

32.

33.

34.

35.

Page 8 of 8

Goldstein DP. Prevention of gestational trophoblastic disease by use of
actinomycin D in molar pregnancies. Obstet Gynecol. 1974;43:475-9.
Goldstein DP. Prophylactic chemotherapy of patients with molar preg-
nancy. Obstet Gynecol. 1971,38:817-22.

Uberti EM, Diestel MC, Guimaraes FE, De Napoli G, Schmid H. Single-dose
actinomycin D: efficacy in the prophylaxis of post molar gestational
trophoblastic neoplasia in adolescents with high-risk hydatidiform mole.
Gynecol Oncol. 2006;102:325-32.

Fowler DJ, Lindsay |, Seckl MJ, Sebire NJ. Routine preevacuation ultra-
sound diagnosis of hydatidiform mole: experience of more than 1000
cases from a regional referral center. Ultrasound Obst Gyn. 2006;27:56-60.
Koga K, Maeda K. Prophylactic chemotherapy with Amethopterin for
prevention of choriocarcinoma following removal of hydatidiform mole.
Am J Obstet Gynecol. 1968;100:270-5.

Yamamoto E, Trinh TD, Sekiya Y, Tamakoshi K, Nguyen XP, Nishino K, et al.
The management of hydatidiform mole using prophylactic chemother-
apy and hysterectomy for high-risk patients decreased the incidence of
gestational trophoblastic neoplasia in Vietnam: a retrospective observa-
tional study. Nagoya J Med Sci. 2020;82:183-91.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	The effect of prophylactic chemotherapy on treatment outcome of postmolar gestational trophoblastic neoplasia
	Abstract 
	Objective: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Materials and methods
	Study design
	Variables
	Statistical analysis

	Results
	The sociodemographic data of HM in control and P-chem group
	The effect of P-chem on drug response of low-risk postmolar GTN
	The effect of alternative agent as first-line chemotherapy on drug response of low-risk GTN in P-chem group
	The clinical characteristics of high-risk postmolar GTN in control and P-chem group

	Discussion
	Conclusion
	Acknowledgements
	References


