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Centralized surveillance of hydatidiform mole:
7-year experience from a regional hospital

in China
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Yang Xiang 3

HIGHLIGHTS

1

» An effective gestational trophoblastic disease surveillance program was developed in a regional hospital in China.
¢ The incidence of post-molar gestational trophoblastic neoplasia was 7.6%, with a 100% cure rate.
¢ Prophylactic chemotherapy is not recommended for women with high-risk complete hydatidiform mole with adequate

surveillance.

ABSTRACT

Objective To assess the strategy and value of centralized
surveillance of hydatidiform mole at a regional hospital

in China and to investigate the necessity of prophylactic
chemotherapy for high-risk complete hydatidiform mole.
Methods Between February 2013 and February 2020,
all women with hydatidiform mole in Dalian Women’s and
Children’s Medical Center (Group) were registered for
surveillance and treatment when indicated. Women with
complete hydatidiform mole were categorized into low-
risk and high-risk groups according to the criteria from
Song Hongzhao's trophoblastic neoplasia. Outcomes and
treatments were analyzed retrospectively.

Results In total, 703 women with hydatidiform mole
were registered for surveillance with a follow-up rate

of 97.9% (688/703). 680 women were enrolled and 52
(7.6%) developed post-molar gestational trophoblastic
neoplasia, all with low-risk International Federation of
Gynecology and Obstetrics (FIGO) scores 0-5. Post-molar
gestational trophoblastic neoplasia was diagnosed in
12.3% (51/413) of patients with complete hydatidiform
moles and 0.4% (1/263) of patients were diagnosed with
partial hydatidiform moles (x2=32.415, p<0.001). Post-
molar gestational trophoblastic neoplasia was diagnosed
in 27.7% (28/101) of the high-risk complete hydatidiform
mole group and in 7.4% (23/312) of the low-risk complete
hydatidiform mole group (x2=29.196, p<0.001). No
difference in the pre-treatment assessments of patients
with post-molar gestational trophoblastic neoplasia was
found between the low-risk and high-risk complete
hydatidiform mole groups (all p>0.05). All 52 patients with
post-molar gestational trophoblastic neoplasia were cured,
with a complete response rate of 61.2% (30/49) with first-
line single-agent chemotherapy.

Conclusions A centralized hydatidiform mole
surveillance program is feasible and effective and

may improve the prognosis of patients with post-

molar gestational trophoblastic neoplasia. Prophylactic
chemotherapy is not recommended for women with
high-risk complete hydatidiform mole with adequate
surveillance.

INTRODUCTION

Hydatidiform mole is a type of abnormal pregnancy
and the most common form of gestational troph-
oblastic disease. Hydatidiform moles can be subdi-
vided into complete hydatidiform mole and partial
hydatidiform mole based on their histopathology and
karyotype. Most women with hydatidiform mole are
cured by suction evacuation and curettage, but some
may develop post-molar gestational trophoblastic
neoplasia, with rates of 15.0% for complete hydatid-
iform mole and 0.5-1.0% for partial hydatidiform
mole.!

Women with high-risk hydatidiform mole, who are
at a high risk for post-molar gestational trophoblastic
neoplasia, typically have at least one of the following
characteristics: age >40 years, pre-evacuation human
chorionic gonadotropin (hCG) level >100000IU/L,
excessive uterine enlargement, or theca lutein cysts
>6cm.2 Approximately 30-50% of high-risk hydatidi-
form mole cases progress to gestational trophoblastic
neoplasia.>*®

Centralized care is needed for the optimal manage-
ment of gestational trophoblastic disease.® The UK
model of centralized care for gestational trophoblastic
disease has been successfully implemented since
1973 and is internationally recognized.” However, this
work lags behind in China. Since it may be difficult to
establish nationwide centralized care for gestational
trophoblastic disease in China, we chose to imple-
ment this program at a regional hospital. We describe
our 7 years of experience with centralized surveillance
of hydatidiform mole. This study aimed to assess the
value of the centralized surveillance of hydatidiform
mole at a regional hospital in China and to evaluate
the necessity of prophylactic chemotherapy for high-
risk complete hydatidiform mole.
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METHODS

Model of Centralized Surveillance of Hydatidiform Mole
Centralized surveillance of hydatidiform mole has been imple-
mented in Dalian Women’s and Children’s Medical Center (Group)
since February 2013. Ultrasound examination is performed routinely
in early pregnancy. If ultrasound examination suggests hydatidiform
mole or early pregnancy failure, uterine evacuation is performed
and pathological examination is recommended for all products of
conception. Pathological evaluation of hydatidiform mole is based
on both morphology and p57X"? immunostaining combined with
the assessment of ploidy by fluorescence in situ hybridization if
necessary. Once the diagnosis of hydatidiform mole is confirmed,
a pathological report is submitted to the gestational trophoblastic
disease clinic.

The gestational trophoblastic disease clinic was established
for centralized surveillance of hydatidiform mole, consultation
of patients with suspected gestational trophoblastic neoplasia,
and long-term surveillance of patients with gestational tropho-
blastic neoplasia, with a clinical nurse assisting in surveillance
work. Women with hydatidiform mole are registered for central-
ized surveillance at their first visit in the gestational trophoblastic
disease clinic, usually 1-2 weeks after evacuation. Clinical features,
including maternal age, gravidity, parity, body mass index, history
of hydatidiform mole, gestational age, main presenting symptoms,
uterine size at evacuation, pre-evacuation ultrasound examina-
tions, pre-evacuation human chorionic gonadotropin (hCG) level
and histopathological diagnosis are requested for registration and
recorded. Pelvic examination and transvaginal color Doppler ultra-
sonography are performed routinely for 1-2 weeks after evacua-
tion. A second uterine curettage is not performed routinely unless
ultrasound examination indicates intra-uterine residual hydatidi-
form mole.

Follow-up hCG monitoring of all registered women with hydatidi-
form mole is performed according to the UK hCG surveillance guide-
lines." If there is a rise or plateau (x10%) in the serum hCG level
and irregular vaginal bleeding during surveillance, a second preg-
nancy or residual hydatidiform mole is excluded and serum hCG
concentrations are then monitored weekly. Post-molar gestational
trophoblastic neoplasia is diagnosed according to the International
Federation of Gynecology and Obstetrics (FIGO) 2000 criteria.?

Patients who develop post-molar gestational trophoblastic
neoplasia during surveillance are treated promptly at the Depart-
ment of Gynecology Oncology; after treatment, they are followed
regularly at the gestational trophoblastic disease clinic. Patients
with hydatidiform mole with poor outcomes in previous pregnancies
are referred to the reproductive clinic of our hospital for counseling
and related examinations before planning a subsequent pregnancy.

Study Design and Population

All women with hydatidiform mole were registered for centralized
surveillance between February 2013 and February 2020, excluding
those who were suspected of having gestational trophoblastic
neoplasia and referred for treatment from other hospitals. Special
types of hydatidiform mole, including heterotopic hydatidiform
mole and complete hydatidiform mole co-existing with a normal
fetus, were also excluded. Women with complete hydatidiform mole
were categorized into low-risk and high-risk groups according to
the criteria of Song Hongzhao's trophoblastic neoplasia.® Patients

with high-risk complete hydatidiform mole had at least one of the
following characteristics: (1) maternal age >40 years; (2) excessive
uterine enlargement for presumed gestational age (ie, >4 weeks of
normal gestational age); (3) initial serum hCG level >500 000 IU/L;
(4) theca lutein cysts >6 cm in diameter; or (5) a history of previous
hydatidiform mole.

All patients with post-molar gestational trophoblastic neoplasia
underwent a comprehensive evaluation prior to initial treatment,
including a general physical examination, measurement of the
serum hCG level, chest computed tomography (CT), and abdomi-
nopelvic Doppler ultrasound. If the lesion diameter was >1cm on
chest CT, brain magnetic resonance imaging (MRI) and CT scans
of the abdomen and pelvis were indicated to exclude more wide-
spread disease.

The study protocol was approved by the Ethics Committee of
Dalian Women’s and Children’s Medical Center (Group) (approval
no. 2017032). All patients were informed of the study details and
signed informed consent forms.

Treatment Protocols

For patients with lesions confined to the uterus and without fertility
requirements, hysterectomy could be considered and serum hCG
levels were checked weekly until normalization after surgery. The
first-line chemotherapy for patients with post-molar gestational
trophoblastic neoplasia with a FIGO score of <6 was a single-agent
regimen, including 8-day intravenous 5-fluorouracil, 5-day intrave-
nous actinomycin D, 8-day intramuscular methotrexate with folinic
acid, or biweekly pulsed intravenous actinomycin D. The fluorouracil
regimen has been abandoned since 2015 because of inconvenience
in terms of its use, such as 8 days per course of treatment, 8 hours
per day of continuous intravenous drip, and side effects such as
diarrhea and stomatitis. Due to the side effects of 5-day intravenous
actinomycin D such as nausea, vomiting, stomatitis, alopecia, and
myelosuppression, we switched to the 8-day intramuscular metho-
trexate with folinic acid regimen beginning in January 2015 and to
the biweekly pulsed intravenous actinomycin D regimen beginning
in June 2016. Patients resistant to the 8-day intramuscular metho-
trexate with folinic acid regimen were switched to actinomycin D or
first-line combination regimens including floxuridine, actinomycin
D, and vincristine; etoposide, methotrexate, actinomycin D, cyclo-
phosphamide, and vincristine; or etoposide combined with actino-
mycin D. For patients with high-risk FIGO scores (>7), the first-line
treatment was the floxuridine, actinomycin D, and vincristine or
etoposide, methotrexate, actinomycin D, cyclophosphamide, and
vincristine regimen. Patients developing resistance to the first-line
combination regimens were switched to floxuridine, actinomycin D,
etoposide, and vincristine or paclitaxel and etoposide alternating
with paclitaxel and cisplatin chemotherapy regimens.

During treatment, patients had their serum hCG levels measured
weekly. Drug resistance was defined as stable or increased hCG
over two courses of treatment and the patient was switched
to more intensive therapy. Remission was achieved when hCG
levels reached and remained normal for at least three consecutive
weeks. After achieving a normal hCG level, 2-3 courses of consol-
idation therapy were administered according to the patients' risk
scores. After the last course of chemotherapy, the levels of hCG
were checked monthly for at least 1year. Relapse was defined as
increasing and abnormal hCG test results with or without invasive
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lesions after remission. The final follow-up was performed in
August 2020.

Statistical Methods

Statistical analyses were performed using the Statistical Package
for the Social Sciences (SPSS) V.22.0 software (SPSS, Chicago, Illi-
nois, USA). Count data are expressed as rates and were compared
using the non-parametric y? test. Measurement data conforming
to a normal distribution are expressed as mean+SD and were
compared using the t-test; otherwise, measurement data are
expressed as median values and were compared using the Mann—
Whitney U test. Differences were statistically significant at p<0.05.

RESULTS

A total of 703 women with hydatidiform mole were diagnosed
and registered at Dalian Women’s and Children’s Medical Center
(Group). Fifteen women (nine with complete hydatidiform mole and
six with partial hydatidiform mole) were lost to follow-up, and the
follow-up rate was 97.9% (688/703). Among the eight women who
were excluded from the study, three had a complete hydatidiform
mole co-existing with a normal fetus, three had a complete hydatid-
iform mole and accidentally became pregnant before the hCG level
decreased to normal, one chose to receive prophylactic chemo-
therapy at another hospital, and one had a right tubal interstitial
complete hydatidiform mole. The remaining 680 women, including
413 (60.7%) with complete hydatidiform mole, 263 (38.7%)
with partial hydatidiform mole, and four (0.6%) with unclassified
hydatidiform mole, were included in the study and completed
their follow-up without prophylactic chemotherapy (Figure 1). The
mean age was 31.7+6.8 years (range 16-55) and 247 (36.3%)

Women with HM between
Feb 2013 and Feb 2020
(n=703)

Original research

Table 1 International Federation of Gynecology and
Obstetrics (FIGO) prognostic score analysis of the 52
patients with post-molar gestational trophoblastic neoplasia
in different FIGO anatomical stages

FIGO anatomical FIGO score

stage N 0 1 2 3 4 5
| 16 2 5 5 31 0
Il 1 1 0O 0 00O O
1} 35 8 11 6 80 2
v 0 0 0O 0 00 O
Total 52 11 16 11 11 1 2

were prima gravidas. Of the 680 patients, 52 (7.6%) developed
post-molar gestational trophoblastic neoplasia and their median
age was 32 years (range 19-53). Post-molar gestational tropho-
blastic neoplasia was diagnosed in 12.3% (51/413) of patients with
complete hydatidiform moles and in 0.4% (1/263) of patients with
partial hydatidiform moles, with a significant difference between
complete hydatidiform moles and partial hydatidiform moles
(x2=32.415, p<0.001). Fifty-two patients with post-molar gesta-
tional trophablastic neoplasia had a low-risk FIGO score (0-5), with
50 (96.2%) having a score <5 (Table 1). Thirty-five patients were
diagnosed with FIGO stage Ill according to the results of chest CT
scans, with seven patients having a FIGO score of 0 and lung micro-
metastases.

According to Song Hongzhao’s trophoblastic neoplasia, 101
(24.5%, 101/413) women with complete hydatidiform mole were
classified into the high-risk group with one or more risk factors as

Follow-up (n=680)

Excluded (n=23):
*  Lost to follow up (CHM n=9; PHM n=6)
CHM coexisting with a normal fetus (n=3)
CHM with unintended pregnancy before hCG dropped to normal levels (n=3)
CHM treated with prophylactic chemotherapy (n=1)
Right tubal interstitial CHM (n=1)

UHM (n=4)

CHM (n=413) PHM (n=263)
Spontaneously pGTN (n=51) pGTN (n=1) Spontaneously Spontaneously
remission (n=362) Low-risk CHM group (n=23) remission (n=262) remission (n=4)

High-risk CHM group (n=28)

|

Chemotherapy (n=50) Hysterectomy(n=1) Chemotherapy (n=1)
Received * Received second-line chemotherapy

First-line chemotherapy (n=32)
Second-line chemotherapy (n=15)
Third-line chemotherapy (n=2)
Fourth-line chemotherapy (n=1)

| Complete remission (n=52) |

Figure 1

Flowchart of the outcomes of women with hydatidiform mole. CHM, complete hydatidiform mole; HM, hydatidiform

mole; pGTN, post-molar gestational trophoblastic neoplasia; PHM, partial hydatidiform mole; UHM, unclassified hydatidiform

mole.
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Table 2 Comparison of the pre-treatment assessment of patients with post-molar gestational trophoblastic neoplasia in low-

risk and high-risk complete hydatidiform mole groups

Post-molar gestational
trophoblastic neoplasia in low-risk
complete hydatidiform mole group

Post-molar gestational
trophoblastic neoplasia in high-risk
complete hydatidiform mole group

Assessment index (n=23) (n=28) Zvalue P value
Interval from end 47 (35-80) 45.5 (37-66) -0.199 0.842
of index pregnancy
to treatment (days),
median (Q,,-Q,,)
Pretreatment serum 1767 (275-14 342) 4688 (1202-14 689) -1.022 0.307
hCG (IU/L), median
(025_Q75)
FIGO anatomical -0.692 0.489
stage (n)
| 8 8
Il 1 0
11l 14 20
FIGO score (n) -1.896 0.058
0 7 2
1 8 9
2 2 9
3 6 5
4 0 1
5 0 2

FIGO, International Federation of Gynecology and Obstetrics.

follows: (1) age >40 years (n=59); (2) excessive uterine enlarge-
ment for presumed gestational age (n=18); (3) initial serum hCG
level >5000001U/L (n=48); (4) theca lutein cysts >6c¢m in diam-
eter (n=9); and (5) recurrent hydatidiform mole (n=9). In total, 86,
eight, and sevenwomen had one, two, and three high-risk factors,
respectively, and 312women without risk factors were classified
into the low-risk complete hydatidiform mole group. Twenty-eight
(28/101, 27.7%) and 23 (23/312, 7.4%) women developed post-
molar gestational trophoblastic neoplasia in the high-risk and
low-risk complete hydatidiform mole groups, respectively. The inci-
dence of post-molar gestational trophoblastic neoplasia in the high-
risk complete hydatidiform mole group was significantly higher
than that in both the overall complete hydatidiform mole group
(x2=14.747, p<0.001) and low-risk complete hydatidiform mole
group (x2=29.196, p<0.001). The incidence of post-molar gesta-
tional trophoblastic neoplasia in the low-risk complete hydatidiform
mole group was significantly lower than that in the overall complete
hydatidiform mole group (x2=4.803, p=0.028). A comparison of the
pre-treatment assessment of patients with post-molar gestational
trophoblastic neoplasia in the low-risk and high-risk complete
hydatidiform mole groups showed there was no significant differ-
ence in the interval from the end of the index pregnancy to treat-
ment (p=0.84), pre-treatment serum hCG level (p=0.31), FIGO
anatomical staging (p=0.49), or FIGO score (p=0.06) (Table 2).

Of the 52 patients with post-molar gestational trophoblastic
neoplasia, 51 (98%) were cured by chemotherapy alone and one
was cured by hysterectomy. The patient aged 53 years diagnosed
with FIGO stage | with a score of 3 had no wish for fertility and

requested a hysterectomy, and her serum hCG spontaneously fell to
normal after surgery. The chemotherapy regimens and outcomes for
the 51 patients with post-molar gestational trophoblastic neoplasia
who received chemotherapy alone, including one following partial
hydatidiform mole and 50 following complete hydatidiform mole,
are shown in Table 3.

Two patients diagnosed with FIGO stage Ill with a score of 3 and FIGO
stage Ill with a score of 5, respectively, requested first-line combina-
tion chemotherapy with floxuridine, actinomycin D, and vincristine due
to concerns about resistance to single-agent chemotherapy and were
cured. Forty-nine patients commenced single-agent chemotherapy
including 8-day intravenous 5-fluorouracil (n=3), 5-day intravenous
actinomycin D (n=15), 8-day intramuscular methotrexate with folinic
acid (n=21), and biweekly pulsed intravenous actinomycin D (n=10)
treatments, producing an overall successful treatment rate of 61.2%
(30/49). Subsequently, 19 patients needed second-line chemotherapy.
Eight patients resistant to the 8-day intramuscular methotrexate with
folinic acid were switched to biweekly pulsed intravenous actino-
mycin D, seven of whom achieved complete remission. Altogether,
nine patients were cured by second-line multi-agent chemotherapy,
including etoposide +actinomycin D (n=2), etoposide, methotrexate,
actinomycin D, cyclophosphamide, and vincristine (n=4), and floxu-
ridine, actinomycin D, and vincristine (n=3). Three patients received
third-line treatment with etoposide, methotrexate, actinomycin D,
cyclophosphamide, and vincristine, of whom two achieved complete
remission and one was cured by a further treatment change to floxuri-
dine, actinomycin D, etoposide, and vincristine. There were no serious
adverse events or deaths associated with chemotherapy.
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Table 3 Overall treatment outcomes of the 51 patients with
post-molar gestational trophoblastic neoplasia treated with
chemotherapy

Results, n (%)

Complete Drug

Treatment N remission resistance
First-line 51 32 (62.7) 19 (37.3)
chemotherapy

Act-D* 25 16 9t

MTX-FA 21 12 9

5-FU 3 2 1

FAV 2 2 0
Second-line 19 16 (84.2) 3(15.8)
chemotherapy

Act-Df 8 7 1

FAV 5 3 2

Etoposide +Act-D 2 2 0

EMA/CO 4 4 0
Third-line 3 2 1
chemotherapy

EMA/CO 3 2 1
Fourth-line 1 1
chemotherapy

FAEV 1 1

*Five-day intravenous Act-D in 15 patients and biweekly pulsed
intravenous Act-D in 10 patients.

TFive-day intravenous Act-D in 4 patients and biweekly pulsed
intravenous Act-D in 5 patients.

FAll received biweekly pulsed intravenous Act-D.

Act-D, actinomycin D; MTX-FA: methotrexate with folinic acid;
5-FU, 5-fluorouracil; FAV, 5-FU+Act-D+vincristine; EMA/CO,
etoposide +MTX+Act-D alternating with cyclophosphamide and
vincristine; FAEV, 5-FU+Act-D+etoposide+vincristine.

After treatment, all the patients with post-molar gestational
trophoblastic neoplasia were followed up regularly and survived
without relapse. Their median follow-up time was 51.7 months
(2.7-88.2 months). Of the 18 patients with pregnancy intentions,
13 had subsequent pregnancies and successful full-term deliveries.

DISCUSSION

Summary of Main Results

All 52 patients with post-molar gestational trophoblastic neoplasia
were cured, with a complete response rate of 61.2% to first-line
single-agent chemotherapy. No difference in the pre-treatment
assessments of patients with post-molar gestational trophoblastic
neoplasia was found between the low-risk and high-risk complete
hydatidiform mole groups (all p>0.05).

Results in the Context of Published Literature

Centralized care is needed for optimal management of rare
diseases such as gestational trophoblastic disease. The UK
Registration Scheme for hydatidiform mole has made remarkable
achievements in gestational trophoblastic disease management.

Original research

The UK owns the world’s largest gestational trophoblastic
disease database, with more than 50000 patients with gesta-
tional trophoblastic disease registered. Ninety-four percent of
patients with post-molar gestational trophoblastic neoplasia had
a low-risk FIGO score, and the cure rate was 100%.'° Dalian City
is a medium-sized city in China with a population of approxi-
mately 6 million. Our hospital covers all of Dalian City and covers
the diagnosis and treatment of patients with gestational tropho-
blastic disease in the region.

Based on the experience of the UK, we have developed an
effective gestational trophoblastic disease surveillance program
in our regional hospital. There are three key points in the imple-
mentation of centralized management of hydatidiform mole. The
first is hydatidiform mole diagnosis, which depends on patholog-
ical examination. To reduce missed hydatidiform mole diagnoses,
all products of conception from non-viable pregnancies should
undergo histological examination."" The second is that the set-up
of the gestational trophoblastic disease clinic has effectively
addressed the concentration of women with hydatidiform mole;
and the third is the effective surveillance of women with hydatid-
iform mole. Education and communication—namely, alleviating
patient anxiety about the disease and increasing patient aware-
ness of the importance of follow-up and strict contraception
during surveillance—are essential for improving patient compli-
ance. To help patients acquire relevant information, we provide
both patient information websites and telephone counseling
services. To reduce the follow-up burden on patients, we adopted
the UK hydatidiform mole hCG surveillance protocol, which has
been shown to be safe and effective.'? hCG testing is not free
but is affordable for patients, with a price of $6.5 (42 ¥ ) for each
test. Patients can choose the nearest hospital for hCG testing and
report the results by telephone, and they will be asked to return
for further assessment if the results are abnormal. If a patient’s
follow-up is interrupted for more than 4 weeks, our clinical nurse
will call to remind her about the surveillance. In other words, for
our patients' convenience, we tried our best to motivate them
to complete the follow-up and our follow-up rate was 97.9%
(688/703).

In our study, the risk of malignant transformation was increased
in patients with high-risk complete hydatidiform mole while
these risk factors did not affect the prognosis in patients with
post-molar gestational trophoblastic neoplasia with prompt diag-
nosis and treatment. Our study provides evidence that prophy-
lactic chemotherapy is not necessary for patients with high-risk
complete hydatidiform mole with adequate hCG follow-up, which
is consistent with a recent Cochrane review.'

Strengths and Weaknesses

A major strength of the present study was the simplicity of
the centralized gestational trophoblastic disease management
model and the high follow-up rate. Since there is no consensus
on the optimal single-agent regimen in patients with low-risk
gestational trophoblastic neoplasia, we have been improving our
treatment strategy and the two regimens currently in use are
8-day intramuscular methotrexate with folinic acid and biweekly
pulsed intravenous actinomycin D. Since September 2020 we
have participated in a randomized clinical trial (NCT04562558;
8-day intramuscular methotrexate with folinic acid vs biweekly
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pulsed intravenous actinomycin D) initiated by Peking Union
Medical College Hospital, which aims to provide high-certainty
evidence of the optimal single-agent regimen for Asian patients
with low-risk gestational trophoblastic neoplasia (score 0—4).

Implications for Practice and Future Research

Our work is performed on a hospital basis, making it easy for other
regions to learn from our program. Based on the establishment
of regional gestational trophoblastic disease centers, the cooper-
ation of multiple centers will promote the standardized diagnosis
and treatment of gestational trophoblastic disease and benefit the
majority of patients with gestational trophoblastic disease in China.

CONCLUSIONS

The centralized hydatidiform mole surveillance program is feasible
and effective at our regional hospital in China and has resulted
in a 97.9% follow-up rate and a 100% cure rate for post-molar
gestational trophoblastic neoplasia. Prophylactic chemotherapy is
not recommended for women with high-risk complete hydatidiform
mole with adequate surveillance.
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