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Summary
AIMS OF THE STUDY: The European Society of Medical
Oncology (ESMO) recommends that countries should
have reference centres to provide adequate diagnosis and
treatment of gestational trophoblastic disease. A trophoblastic disease centre in the French-speaking part of
Switzerland was inaugurated in 2009. The objectives of
this study were to report the activity of the centre during
the last 10 years and analyse gestational trophoblastic disease outcomes.
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METHODS: This was a retrospective study with data collected from all cases of gestational trophoblastic disease
referred to the centre from 2009 to 2018. All histological
specimens as well as data for treatment and follow-up of
gestational trophoblastic disease and neoplasia were reviewed. Clinical features, including age, prognostic score
and International Federation of Gynecology and Obstetrics (FIGO) stages (in the case of gestational trophoblastic
neoplasia), human chorionic gonadotropin (hCG) followup, treatment and outcome were reported.
RESULTS: The centre registered 354 patients, and these
patients presented 156 cases of partial hydatidiform
moles, 163 cases of complete hydatidiform moles and 14
cases of gestational trophoblastic neoplasia. During follow-up, 35 gestational trophoblastic neoplasms were diagnosed after hCG persistence. After pathology review, the
overall agreement rates between our centre and a participating provider hospital was 82%. Methotrexate was the
first line of single-agent chemotherapy for most patients,
with resistance rates of 23%. Multi-agent chemotherapy
was used as first-line treatment for five patients. None of
the patients followed up by the centre died from gestational trophoblastic disease.
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CONCLUSIONS: This study reflects the activity of the
Swiss trophoblastic disease centre from the Frenchspeaking part of Switzerland created in 2009, and its role
as local and national reference centre, in terms of global
health, for women with gestational trophoblastic disease.
Keywords: gestational trophoblastic disease, reference
centre, pathology, genetic

Introduction
Gestational trophoblastic disease is characterised by lesions produced by abnormal trophoblastic proliferation
that arise after abnormal fertilisation. These lesions are
classified as benign (partial and complete moles) or malignant (malignant invasive mole, choriocarcinoma, atypical
placental site nodule, placental site trophoblastic tumour
and epithelioid trophoblastic tumour) [1]. These malignant
forms are referred to collectively as gestational trophoblastic neoplasia. Gestational trophoblastic disease and neoplasia may both arise after normal pregnancies, miscarriage,
ectopic pregnancies or abortion, but most gestational trophoblastic neoplasms will arise after complete moles. Due
to its trophoblastic origin, with its characteristic high degree of proliferation, gestational trophoblastic neoplasms
may quickly metastasise and present as advanced disease.
Even in these advanced cases, treatment with curative intent is mandatory, because of the high response rate of
most of these tumours to chemotherapy. Gestational trophoblastic disease is rare, with an incidence estimated to be
around 150 cases per year in Switzerland [2], based on the
incidence of one to three cases per 1000 pregnancies [3].
Because gestational trophoblastic diseases are rare, each
country needs a reference centre to provide adequate diagnosis and treatment, as recommended by the European Society of Medical Oncology [4]. The first trophoblastic disPage 1 of 8
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ease centre was created in 1965 in the USA, followed by
the UK in 1973 [5] and France in 1999 [6]. These pioneer
centres improved efficacy in diagnostic precision, optimal
treatment and adequate care. Reports indicate that patients
treated in specialised centres are better diagnosed and exhibit decreased mortality compared with patients not treated at specialised centres [6]. In this context, the first Swiss
trophoblastic disease centre was created in 2009 in Geneva in collaboration with other public hospitals and private
doctors.
The objectives of this study were to report the activity of
the first regional Swiss trophoblastic disease centre during
the past 10 years and to analyse the outcome of gestational
trophoblastic disease.

Methods
This was a retrospective study from a database that includes the files of all patients registered at our trophoblastic disease centre since its opening in 2009. The cases
were referred from Switzerland, Belgium and France. We
analysed all patients registered at the Swiss trophoblastic
disease centre from January 2009 to January 2019. To be
registered at the centre, written informed consent from
the patient is required. The trophoblastic disease centre
reviews all histological specimens and provides clinical
guidelines for treatment and follow-up of gestational trophoblastic disease and neoplasia. All cases were supervised by a certified onco-gynaecologist. Most of the patients were followed up or treated in their own region by
their physician.
During the study period, we progressively changed the recommended duration of follow-up of certain gestational trophoblastic diseases and neoplasms, in line with international recommendations [4, 7].
The clinical features analysed were age, nature of previous
gestation, the international prognostic International Federation of Gynecology and Obstetrics (FIGO) score and FIGO stages (in the case of gestational trophoblastic neoplasia), human chorionic gonadotropin (hCG) follow-up,
treatment and outcome.
Gestational trophoblastic neoplasms were identified by
histology or by the persistence of hCG as defined by the
European Organization for Treatment of Trophoblastic
Diseases (EOTTD) guidelines [8]. Staging and prognostic
scores were based on the scoring system of the World
Health Organization (WHO) and FIGO, as reported by FIGO [8, 9]. According to the FIGO scoring system, a score
of 6 or less was defined as low risk, and a score of 7 or
more as high risk. In our analysis, we decided to further
separate the low risk category in two groups — a score
equal to or less than 4 and a score of 5 to 6 — because of
the increased risk of resistance in this latter subgroup [10,
11].
Chemotherapy treatment was based on the FIGO score,
WHO staging and response to initial treatment. Surgical
treatment was based on histology (presence of atypical
placental site nodule, placental site trophoblastic tumour
or epithelioid trophoblastic tumour), FIGO score, desire
for future fertility and previous response to chemotherapy.
Whenever possible, three courses of consolidation
chemotherapy were administered. During treatment, serum

Swiss Medical Weekly · PDF of the online version · www.smw.ch
Published under the copyright license “Attribution – Non-Commercial – No Derivatives 4.0”.
No commercial reuse without permission. See http://emh.ch/en/services/permissions.html.

hCG was measured every 2 weeks at a local laboratory.
Proposed follow-up for low-grade gestational trophoblastic neoplasia was 1 year and for high-grade neoplasms was
2 years. Follow-up included monthly serum hCG measured
at a laboratory chosen by the patient and her physician; ideally the same laboratory was used throughout treatment to
avoid differences in sensitivities of the assays available on
the market. In the event of resistance to initial treatment, as
defined by the EOTTD [7], treatment was changed either
to another single-agent therapy or to multi-agent therapy,
depending on the newly calculated FIGO score.
Histological slides were reviewed by the pathologists of
our centre. In 2010, genetic analysis of microsatellites
based on quantitative fluorescence polymerase chain reaction (QF-PCR) testing was added to the review of histological slides. We considered the reviewed cases as being upgraded if the prognosis was worse than that of the original
pathology, for example from partial to complete hydatidiform mole, or from complete hydatidiform mole to invasive hydatidiform mole or another gestational trophoblastic neoplasm. Similar logic was used to downgrade the
final diagnosis.
We calculated descriptive statistics for the demographics
of patients with gestational trophoblastic disease. Partial
and complete hydatidiform moles were compared with the
chi-square test and Fischer’s exact test for proportions and
Student’s t-test for means. Type I error rates were set at
0.05. We performed all analyses with Stata/SE version
14.2.
Ethics approval and consent to participate
The study was conducted at Geneva University Hospitals
in accordance with Good Clinical Practice (Declaration of
Helsinki 2002). Written informed consent was signed by
each patient for clinical cases to be registered at the centre.
The original consent form is available upon request. This
study was approved by the local Human Research Ethics
Committee (PO- 08-182).

Results
A total of 405 patients and practitioners from Switzerland,
France and Belgium contacted the centre during the study
period. Most requests were from the French- and Italianspeaking parts of Switzerland (fig. 1). The activity of the
centre increased notably in 2014 (fig. 2).
Most of patients (354) consented to register at the centre.
Of these, central pathology review established that 21 (6%)
cases were not gestational trophoblastic disease, 156
(44%) patients had a partial hydatidiform mole, 163 (46%)
a complete hydatidiform mole and 14 (4%) patients had a
gestational trophoblastic neoplasm as evidenced by histology. During the follow-up of partial and complete hydatidiform moles, 35 (10%) patients developed a gestational trophoblastic neoplasm, defined by hCG persistence (fig. 3).
Table 1 lists the results of the central pathology review by
experienced pathologists, as well as the results of the genetic analysis. The overall rate of agreement between the
referring centre and our centre was 82%. Histology was
upgraded in almost 5% of reviewed cases; whereas, less
than 1% of cases were downgraded. Central pathological
review, which was performed 227 times, found the suspi-
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cion of gestational trophoblastic disease was not confirmed
in 9% of the cases. Genetic testing was performed in 230
cases, either in the initial diagnostic analysis (for patients
from our centre) or in a review, and included 203 QFPCR tests, and 26 chromogenic in situ hybridisation and
20 fluorescence in situ hybridisation analyses. More than
one test was performed for some patients. Approximate-

ly 15 samples resulted in inconclusive QF-PCR, as amplification profiles showed evidence of the presence of two
genotypes, corresponding to massive maternal contamination. Inspection of complete hydatidiform moles identified
3 haploid cases, 2 cases of biparental diploidies (homozygous variants in NLRP7 gene (OMIM#609661) mutations),
1 digynic case and 82 androgenetic triploidies; the types

Figure 1: Numbers and origins of requests at the Swiss regional centre for trophoblastic disease.

Figure 2: Evolution of recruitment. GTD = gestational trophoblastic disease; GTN = gestational trophoblastic neoplasia; HCG = human chorionic gonadotropin
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of the remaining complete hydatidiform moles were not
identified. From the 82 androgenetic complete hydatidiform moles, 12 were dispermic, 40 monospermic and 30
unspecified.
Table 2 compares results for partial and complete hydatidiform moles. The average age of patients at the time of diagnosis was higher in the partial than in the complete hydatidiform mole group (33.8 [32.4–35.1] years and 31.9
[31.0–32.8] years, respectively, p = 0.025). The average

gestational age at the time of the intrauterine evacuation
was lower for complete than for partial hydatidiform moles
(8.4 weeks [8.1–8.8] and 9.3 weeks [8.8–9.7], respectively,
p = 0.005). Gestational trophoblastic neoplasia, defined as
the persistence of hCG after molar pregnancy evacuation,
was more frequent for complete than for partial hydatidiform moles (19.6% and 1.9%, respectively). Complete follow-up after evacuation was more frequent for partial than
for complete hydatidiform moles (71% and 63%, respec-

Figure 3: Flowchart of reference centre cases reviewed and final diagnosis. CHM = complete hydatidiform mole; GTD = gestational trophoblastic disease; GTN = gestational trophoblastic neoplasia; hCG = human chorionic gonadotropin; PHM = partial hydatidiform mole

Table 1: Central pathology review.
Total
(n = 354)
Review of histology

227

Unchanged

186

Upgrade

12

PHM (%)
(n = 156)

CHM (%)
(n = 163)

p-value

Downgrade

2

GTD excluded

21

Genetic tests

230

121 (77.6)

109 (66.9)

0.033*

QF-PCR

203

99 (63.5)

104 (63.8)

0.891

Failed QF-PCR

15

10 (6.4)

5 (3.1)

0.161

CISH

26

20 (12.8)

6 (3.7)

0.003*

FISH

20

16 (10.3)

4 (2.5)

0.004*

Haploid

3

-

3 (1.8)

NLRP mutation

2

-

2 (1.2)

Biparental

2

-

2 (1.2)

Digynic

1

0

1 (0.6)

Diandric

127

45 (28.8)

82 (50.3)

<0.001*

– Dispermic

57

45 (28.8)

12 (7.4)

<0.001*

– Monospermic

40

0

40 (24.5)

<0.001*

Genetic characteristics

CHM = complete hydatidiform moles; CISH = chromogenic in situ hybridisation ; FISH = fluorescence in situ hybridisation; GTD = gestational trophoblastic disease; PHM = partial
hydatidiform moles; QF-PCR = quantitative fluorescence polymerase chain reaction * p <0.05
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tively). Pregnancies during follow-up were more frequent
for patients with partial than complete hydatidiform moles
(16% and 7.4%, respectively, p = 0.016). The ideal type of
contraception was not specified by the centre and left to the
discretion of each doctor; however, it was stated in all official communications that combined hormonal contraception was not contraindicated during follow-up.
Patients with gestational trophoblastic neoplasia are described in table 3. Forty-nine cases were registered in our
centre, including 35 arising from persistent gestational trophoblastic disease and 14 histologically proven gestational
trophoblastic neoplasms (three invasive hydatidiform
moles, five choriocarcinomas, four intraplacental choriocarcinomas, one epithelioid trophoblastic tumour and one
placental site trophoblastic tumour). Gestational trophoblastic neoplasia was confined to the uterus in 39 cases
(FIGO stage I) and 6 patients were at FIGO stage III, mostly because of lung metastases. We found 34 patients with
a FIGO prognostic score of 4 and less, 7 in the intermediate group (prognostic score of 5 or 6) and 5 in the
high-risk group. Surgical treatment consisted of intrauterine evacuation and/or hysterectomy. Two patients had a
second intrauterine evacuation, followed by a hysterectomy concomitant with chemotherapy (one persistent gestational trophoblastic disease FIGO III: 8 and one placental
site trophoblastic tumour). Five patients treated by hysterectomy did not receive chemotherapy (two persistent
gestational trophoblastic disease, two invasive hydatidiform moles and one epithelioid trophoblastic tumour), but
all patients with a second intrauterine evacuation received
chemotherapy.
Methotrexate was our first line of single-agent chemotherapy in all low-risk and intermediate-risk cases, if indicated,
and was used for 35 patients. The methotrexate protocol
used was 1 mg/kg of intramuscular methotrexate on days
1, 3, 5 and 7 with folinic acid rescue (15 mg orally) on days
2, 4, 6 and 8. Of patients who followed this protocol, eight
developed resistance (23%) as defined by the EOTTD [7],
and chemotherapy was switched to either actinomycin D
(0.5 mg intravenous bolus on days 1 to 5) (five patients)

or EMA-CO (etoposide, methotrexate, actinomycin D, cyclophosphamide, vincristine; three patients). Most of these
patients were from the intermediate-risk group (four resistance, five intermediate-risk with indication of chemotherapy). Multi-agent chemotherapy (EMA-CO) was used as
first-line treatment for five patients. Chemotherapy was
stopped before reaching negative hCG levels (range
53–6566 U/l) in four patients, all during methotrexate
treatment (range of cycles 1–17), because these patients
refused to continue chemotherapy. Three of the patients
spontaneously reached negative hCG levels, and to our
knowledge, none have experienced reoccurrence so far. Of
note, the fourth patient refused treatment after five cycles
of methotrexate with hCG levels of over 6000 U/l, but is, 9
years later, alive and asymptomatic. Her hCG levels are not
known. In the cases of intraplacental choriocarcinoma, the
delivery of the placenta was considered as surgical treatment, and after careful hCG follow-up, none of the patients
required further treatment.
Consolidation treatment was completed for 15 patients, incomplete for 7 patients, not given for 6 patients and unknown for the remaining 7 patients. Of the patients referred
to our centre, 32 exhibited complete remission after finalisation of follow-up, whereas the follow up of 14 patients
was considered as incomplete as the patients were either
undergoing current follow-up (2 patients) or had discontinued follow-up (12 patients). To our knowledge, none of the
patients followed up by our centre died of the described
conditions. Two patients (not included in our table) were
referred after starting a chemotherapy with methotrexate
for a suspected gestational trophoblastic neoplasm that did
not match criteria for a gestational trophoblastic neoplasia.

Discussion
Gestational trophoblastic disease is rare: only 150 cases are
expected to be diagnosed in Switzerland every year. On average Swiss pathologists will see one case a year, gynaecologists one case every 5 years, and medical oncologists
only one case every 16 years. According to the literature,
optimal hCG follow-up is lacking in one third of cases not

Table 2: Gestational trophoblastic disease.
PHM
(n = 156)

CHM
(n = 163)

p-value

GTN
(n = 14)

31.9 (31.0–32.8)
3 (1.9)

33.8 (32.4–35.1)

0.025*

38.5 (33.5-43.5)

32 (19.6)

<0.001*

NA

Complete hCG follow-up, n (%)
Incomplete hCG follow-up, n (%)

110 (70.5)

102 (62.6)

0.133

9 (64.3)

41 (26.3)

40 (24.5)

0.721

5 (35.7)

5 (3.2)

21 (12.9)

0.002*

0

Pregnancy during/or after follow-up, n (%)

35 (22.4)

26 (16.0)

0.141

0

Pregnancy after hCG follow-up, n (%)

10 (6.4)

14 (8.6)

0.461

0

Pregnancy during hCG follow-up, n (%)

25 (16.0)

12 (7.4)

0.016*

0

149 (95.5)

158 (97.0)

0.181

6 (42.9)

7 (4.5)

3 (1.8)

0.181

8 (57.1)

9.3 (8.8–9.7)

8.4 (8.1–8.8)

0.005*

NA

Second D and C, n (%)

10 (6.4)

17 (10.4)

0.230

1 (7.1)

Second D and C for persistent hCG, n (%)

2 (1.3)

9 (5.5)

0.062

NA

Second D and C for other reasons, n (%)

8 (5.1)

8 (4.9)

0.928

NA

Mean age (95% CI), years
GTN by hCG persistence, n (%)
Follow-up

Actual hCG follow-up, n (%)
Pregnancy

Dilatation and curettage
Diagnosis by D and C, n (%)
Diagnosis without D and C, n (%)
Mean gestational age at the D and C (95% CI), weeks

CHM = complete hydatidiform moles; CI = confidence interval; D and C = dilation and curettage; GTN = gestational trophoblastic neoplasia; hCG = human chorionic gonadotropin;
PHM = partial hydatidiform moles * p <0.05
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followed in centres [12] and treatment is suboptimal in the
same proportion [13]. The mortality of patients treated in
reference centres is lower than for patients not treated in
reference centres [14].
This study examined the activity of the first regional trophoblastic disease centre created in 2009 in Switzerland, at
the Geneva University Hospitals. In Switzerland, reporting
of gestational trophoblastic disease is voluntary and, thus
far, we estimate that the centre has been successful in recruiting about 80% of the cases from the French- and Italian-speaking parts of Switzerland. Unfortunately, we have
not been as successful in recruiting the gestational trophoblastic disease cases from the German-speaking part of
Switzerland. We do not think that the language barrier is
an explanation for this disparity, as the website is in German as well as in French, and most of the doctors in the
centre are fluent in German. Difficulties in recruiting patients from the German-speaking parts of Switzerland may
be, in part, explained by their closer professional relationships with Germany. The University of Bern has become
an active partner in the centre, and this may lead to recruitment of more gestational trophoblastic disease cases
from the German-speaking areas. The visibility of our centre could also be increased by producing national guidelines for the management of gestational trophoblastic dis-

ease that are endorsed by national societies for medical
oncology, pathology and gynaecology, as well as by facilitating direct access to the website of the reference centre.
Central histopathological review by a pathologist with expertise in trophoblastic disease is one of the cornerstones
of any trophoblastic disease centre and should be standard
care. In our series, we found a change in diagnosis in 15%
of the reviewed cases. This is lower than the numbers reported by Golfier et al. [6]. We have no clear explanation
for this, other than the fact that most pathologists from
the French- and Italian-speaking parts of Switzerland did
their residency in the hospitals that are part of the centre,
and thus may have a higher awareness of gestational trophoblastic disease. This change in diagnosis allowed, on
one hand, adequate monitoring of hCG in the 12 patients
who were upgraded, and, on the other hand, interruption
of follow-up of the 21 patients for whom gestational trophoblastic disease was excluded, with the consequent psychological and economic benefits. In 65% of the cases in
which pathology was reviewed, genetic analysis, primarily
by QF-PCR, was used to increase the accuracy in the diagnosis of hydatidiform mole. The proportion of dispermic
complete hydatidiform moles in our study, 23%, is similar
to other studies [4, 15].

Table 3: Gestational trophoblastic neoplasia.
hCG persistence
(n = 35)

Invasive mole
(n = 3)

Choriocarcinoma
(n = 5)

Intraplacental choriocarcinoma
(n = 4)

ETT
(n = 1)

PSTT
(n = 1)

Total
(n = 49)

34.6 (31.7–37.6)

51.3 (NA)

38.6 (NA)

31.3 (NA)

37

30

35.8
(33.2–38.3)

I

29

2

2

4

1

1

39

II

0

0

1

0

0

0

1

III

4

0

2

0

0

0

6

IV

0

0

0

0

0

0

0

Unknown

2

1

0

0

0

0

3

≤4

26

2

2

4

0

0

34

5–6

4

0

1

0

1

1

7

>6

3

0

2

0

0

0

5

Unknown

2

1

0

0

0

0

3

Surgical treatment

13

3

1

0

1

1

19

Second D and C

11

–

–

0

–

1

12

Hysterectomy

3

3

1

0

1

1

9

Chemotherapy

33

1

5

0

0

1

40

Mtx

24

1

1

0

0

1

27

Mtx + ActD

5

0

0

0

0

0

5

Mtx + EMA-CO

2

0

1

0

0

0

3

EMA-CO

2

0

3

0

0

0

5

Incomplete chemotherapy

4

0

0

0

0

1

5

Complete

12

–

3

0

0

0

15

Partial

6

1

–

–

–

–

7

None

6

–

–

–

–

–

6

Incomplete follow-up

9

3

1

0

0

1

14

Remission

24

-

3

4

1

-

32

Resistance

8

1

1

0

0

1

11

Death

0

0

0

0

0

0

0

Mean age (95% CI), years
FIGO stage

WHO prognostic scoring
system (adapted by FIGO)

Consolidation

Outcome

ActD = actinomycin D; CI = confidence interval; D and C = dilation and curettage; EMA-CO = multi-agent chemotherapy (etoposide, methotrexate, actinomycin D, cyclophosphamide, vincristine); ETT = epithelioid trophoblastic tumour; hCG = human chorionic gonadotropin; Mtx = methotrexate; PSTT = placental site trophoblastic tumour;
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The average gestational age at the time of the intrauterine
evacuation was quite similar for complete and partial hydatidiform moles, with a small difference of 1 week. Data in
the literature is varied on this subject, with certain studies
showing that complete hydatidiform moles are diagnosed
before partial hydatidiform moles, whereas other studies
concluded that diagnosis was reached at similar gestational
ages [16–19]. The similarity in our gestational age at diagnosis and treatment could be explained by the wide accessibility of the population to gynaecologists and ultrasound
in Switzerland. In Switzerland the health system is private,
so a patient can choose freely, and waiting times before appointments in the case of pregnancy are usually less than a
week. All gynaecologists are trained in gynaecological ultrasound, which explains its accessibility.
Patients with a partial hydatidiform mole completed follow-up more frequently than patients with a complete hydatidiform mole (71% and 63%, respectively), probably
because of a shorter follow-up time after partial hydatidiform mole. During the study period, follow-up after partial hydatidiform mole changed from 6 months to two negatives results after negativised hCG, which probably sped
up the completion of follow-up. Follow-up of a complete
hydatidiform mole is longer than for partial hydatidiform
mole, with a minimum of 6 months, depending on the decrease of hCG. This decreased time of follow-up could also explain why pregnancy was more common after partial
than complete hydatidiform mole.
A total of 49 cases of gestational trophoblastic neoplasia
were followed up at our centre during the time period
of the study. Most cases were persistent gestational trophoblastic disease arising from complete or partial molar
pregnancy (19.8% and 1.8%, respectively), similar to other
studies [19–21].

treatment and follow-up of patients, and may potentially
contribute to reducing the costs and psychological burden
associated with this disease.
Availability of data and material
The data that support the findings of this study have restrictions and
so are not publicly available. Data are, however, available from the authors upon reasonable request.
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of actinomycin D was administered to five patients, three
patients received EMA-CO, two patients had a hysterectomy with no further chemotherapy and one patient had
no further treatment (she refused actinomycin D). All but
one of the patients in the high-risk group were treated with
EMA-CO as first-line treatment. No patients have presented recurrence thus far.
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Conclusion and implications
This paper supports the important role of a reference centre
in the case of gestational trophoblastic disease for optimising quality and improving patient management and experience. A reference centre ensures appropriate diagnosis,
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