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Abstract

Zusammenfassung

!

!

Gestational trophoblastic diseases (GTD) are a
group of pregnancy-related disorders representing rare human tumours. They encompass premalignant disorders including complete (CHM), partial hydatidiform mole (PHM), exaggerated
placental site (EPS), and placental-site nodule
(PSN) as well as malignant disorders (also known
as “gestational trophoblastic neoplasia [GTN]”)
including invasive mole, choriocarcinoma (CC),
placenta-site trophoblastic tumour (PSTT), and
" Fig. 1).
epitheloid trophoblastic tumours (ETT) (l
Originally, GTD develop from abnormal proliferation of trophoblastic tissue and form botryoid arranged vesicles. Premalignant moles are usually
treated by suction curettage while persistent and
recurrent moles and malignant forms require systemic therapy with methotrexate or combination
chemotherapy consisting of etoposide, actimomycin D, methotrexate, vincristine, and cyclophosphamide (EMA‑CO). β-human chorion gonadotropin (β‑hCG) plays a crucial role in diagnosis and monitoring therapeutic effects. Since the
definitive diagnosis cannot be obtained by histology in most cases, persistent or recurrent disease
is diagnosed by elevated or persistent serum levels of β‑hCG. While curing rates are described to
be as high as 98%, GTD may initially present, recur, or end up as a metastasising systemic disease.
This underlines the importance of a regular and
consistent follow-up after treatment.

Gestationsbedingte
Trophoblasterkrankungen
(GTE) gehören zu der Gruppe seltener menschlicher Tumoren, die im Rahmen einer Schwangerschaft entstehen. Diese Gruppe umfasst prämaligne Veränderungen wie Blasenmole und Partialmole, hyperplastische Implantationsstelle des
Plazentabetts (exaggerated placental site, EPS)
und Plazentabettknötchen (placental site nodule,
PSN) sowie maligne Erkrankungen (auch gestationsbedingte Trophoblastneoplasien [GTN] genannt) wie invasive Molen, Chorionkarzinom,
Plazentabetttumor (placental site trophoblastic
tumor, PSTT) und epitheloider Trophoblasttumor
" Abb. 1). Die Entstehung von GTE ist
(ETT) (l
durch die abnorme Proliferation von Trophoblastzellen gekennzeichnet, die traubenförmig angeordnete Bläschen bilden. Prämaligne Molen werden zumeist mit Saugkürettage therapiert. Die
Behandlung persistierender und rezidivierender
Molen sowie maligner Formen besteht aus einer
systemischen Therapie mit Methotrexat oder
einer Kombinationschemotherapie aus Etoposid,
Actinomycin-D, Methotrexat, Vincristin, und Cyclophosphamid (EMA‑CO). β-humanes Choriongonadotropin (β‑hCG) spielt eine wichtige Rolle
bei der Diagnose und Kontrolle der Therapie. Da
eine histologische Untersuchung in den meisten
Fällen keine endgültige Diagnose liefert, beruht
die Diagnose von Persistenz und Rezidiv auf erhöhten (persistierenden) Serumkonzentrationen
von β‑hCG. Obwohl die in der Literatur angegebenen Heilungsraten hoch sind mit bis zu 98 %, können GTE nach dem ersten Auftreten rekurrieren
oder in eine systemische Erkrankung mit Metastasierung übergehen. Dies unterstreicht die Bedeutung einer regelmäßigen und konsequenten
Nachsorge.
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Gestational trophoblastic
neoplasms (GTN)

Choriocarcinoma (CC)

Complete hydatiform mole (CHM)

Placental-site tumour (PSTT)
Epitheloid trophoblastic tumour (ETT)

Partial hydatiform mole (PHM)
Placental site nodule (PSN)
Exaggerated placental site (EPS)

Classification of gestational trophoblastic disease.

Introduction
!

Gestational trophoblastic diseases (GTD) are a rare complication
of pregnancy caused by defective differentiation of the trophoblast. Trophoblastic tissue does not underlie common regulatory
mechanisms avoiding neoplastic growth. As a result, complete
hydatidiform moles (CHM) and partial hydatidiform moles
(PHM) or malignant disorders known as invasive mole, choriocarcinoma (CC), placenta-site tumour (PSTT) and epitheloid
trophoblastic tumour (ETT) can develop due to insufficient control mechanisms [1]. Symptoms differ and may range from uterine bleeding to metabolic disease such as β‑hCG triggered hyperthyreosis. Additionally, lutein-cysts of the ovaries can occur as a
consequence of increased β‑hCG resulting in ovarian hyperstimulation. Colour-coded Duplex sonography can be used as a diagnostic tool since these tumours are typically hypervascularised
" Fig. 2). This review covers the epidemiology, pathology and
(l
clinical management of GTD.

Epidemiology
!

The incidence and epidemiology of GTD differs worldwide. While
the incidence is approximately 1–3 in 1000 pregnancies for CHM
and 3 in 1000 pregnancies for PHM in North America and Europe,

Fig. 2

Duplex ultrasonography of a GTN following a CHM.
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both conditions appear to be diagnosed more often in Asia and
Latin America. This could be due to differences in hospital systems and population data, availability of pathological expertise
or genetic effects [1–2]. The risk for molar pregnancy is increased
by 1–2 % after one, and by 15–20 % after two prior molar pregnancies, respectively. Promiscuity has no effect on the incidence [1].
The occurrence of a molar pregnancy strongly correlates with
maternal age especially for women younger than 16 years and
even more pronounced for those above 45 years [3]. The incidence of CC and PSTT/ETT is estimated to be 1 in 50 000 pregnancies but may even be higher as it can arise from any pregnancy
[4–5]. Furthermore the influence of hormonal factors such as a
late menarche, the usage of oral contraceptives and light menstrual flow have been linked to the increased risk of GTN [1].

Genetics and Pathology
!

GTD represents the result of an aberrant human pregnancy with
an abnormal karyotype due to an incorrect fertilisation and, finally, abnormal proliferation of placental villi [1]. In most cases
the fertilisation of an empty ovum with one haploid sperm leads
to a CHM containing a duplicated karyotype of paternal origin [6–
" Fig. 3 a). Alternatively, fewer cases of a dispermic fertilisa8] (l
" Fig. 3 b). The
tion of an empty ovum have been described [9] (l
loss of maternal chromosomes can occur either before or right
after conception [1]. Though nuclear DNA is entirely paternal in
CHM, mitochondrial DNA is still of maternal origin [10]. In addition, recurrent CHM is linked to an autosomal recessive disease
with biparental karyotype (BiCHM), termed as familial recurrent
" Fig. 3 c). Thereby, in women
hydatidiform mole (FRHM) [11] (l
with recurrent pregnancy loss mutations in NLRP7 gene (OMIM
609 661) and less frequently in KHDC3 L gene (OMIM 611 687)
could be detected [12]. It is assumed that NLRP7 plays an important role in the regulation of maternal imprinting in oocytes.
Since these women are unable to conceive naturally, the only
way to become pregnant is by oocyte donation [12–15]. In contrast to CHM, PHM is caused by the fertilisation of an ovum by
two sperms, leading to a triploid karyotype in most cases [16–
" Fig. 3 d).
18] (l
All HM and CC arise from villous trophoblast, whereas PSTT are
formed by interstitial trophoblast [1]. Although various morphological characteristics are known to distinguish between CHM
and PHM, they are very similar in early stages of pregnancy re" Fig. 4)
quiring a subtle histopathological review [19]. CHM (l
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Fig. 3 a to d Pathogenesis of CHM, PHM and rare
familial recurrent hydatidiform mole; CHM = complete hydatidiform mole, PHM = partial hydatidiform mole. Paternal (white) and maternal
(black) derived genes are shown.

shows a pathognomonic architecture, described as botryoid
structure induced by abnormal trophoblast hyperplasia, stromal
hypercellularity, stromal karyorrhectic debris, and collapsed vil" Fig. 5) present as
lous blood vessels. Contrarily, early PHM (l
patchy villous hydrops with scattered abnormally shaped irregular villi, trophoblastic pseudoinclusions, and patchy trophoblast
hyperplasia [20–22].
Occasionally, other aberrant pregnancies like trisomy, monosomy, maternally derived triploidy and translocations can mimic
similar histological features and may cause confusion. Immunostaining with P57kip2 is an established method to distinguish between CHM and PHM as well as non-molar pregnancies. Since
P57kip2 is expressed exclusively by maternal chromosomes, im-

munostaining is positive in PHM and non-molar pregnancies
and negative in CHM [3]. Alternatively, in situ hybridisation,
DNA ploidy analysis by flow cytometry or molecular genotyping
can be performed to differ between PHM or CHM and non-molar
hydropic abortions [23–25]. Nevertheless, there is no predictive
marker for GTN. Keeping this in mind, a routine monitoring of
β‑hCG after a GTD is crucial to detect persistence and potential
malignant transformation [19].
An invasive mole describes the case of a CHM infiltrating the
myometrium rather than a PHM infiltrating the myometrium. In
contrast to a CC, an invasive mole shows chorionic villi, CC does
not [27].

Fig. 4 Complete hydatidiform mole, haematoxin-eosin staining, original
magnification × 100 (with kind permission of Prof. Gabbert, Department of
Pathology, Heinrich-Heine-University Düsseldorf).

Fig. 5 Partial hydatidiform mole, haematoxin-eosin staining, original
magnification × 50 (with kind permission of Prof. Gabbert, Department of
Pathology, Heinrich-Heine-University Düsseldorf).
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Fig. 6 Choriocarcinoma, haematoxin-eosin staining, original magnification × 200, (with kind permission of Prof. Gabbert, Department of Pathology, Heinrich-Heine-University Düsseldorf).

CC are epithelial tumours derived from trophoblastic elements. It
is of particular importance that CC can occur after any kind of
pregnancy. However, it is mainly diagnosed subsequent to a HM.
Haematogenous spread, especially to the lungs and to the vagina,
is based on the aggressive and invasive growth of this highly malignant tumour [26]. Histologically, CC shows a biphasic picture
" Fig. 6) show parts of cytotrophowith central necrosis. CC (l
blast-like cells and multinucleated, pleomorphic syncytiotrophoblast-like parts missing formed chorionic villi [27].
Intraplacental CC following an uncomplicated term pregnancy is
less common, however, metastastic disease can often be traced
back to this circumstance. Taking a biopsy of metastatic CC after
a previous pregnancy should be carefully considered to avoid lifethreatening haemorrhage due to a high vascularity. Apart from
that, a precise differentiation between a gestational and other
non-gestational tumours as for example gastric or lung cancer
can only be obtained through a pathological review [28].
PSTT differ in their clinical behaviour as they show less necrosis
and haemorrhage with a lower β‑hCG level. In the histological examination monomorphic infiltrating nests and parts of interstitial trophoblasts can be found. Additionally, PSTT shows positive
immunostaining for human placental lactogen (hpl) and other
extravillous trophoblast markers [29]. ETT is a variant of PSTT
whose clinical features are similar to those of PSTT even though
their immunohistochemical features differ [30].

Diagnosis
!

GTD causes a wide spectrum of different symptoms. The most
frequent clinical symptom is unexpected vaginal bleeding. Nowadays, imaging including ultrasonography is able to diagnose GTD
even before the onset of symptoms such as anaemia, hyperemesis, pre-eclampsia, uterine enlargement, hyperthyreoidism and
respiratory distress [31–32]. In addition to an enlarged uterus,
the classic indicators for GTD are the ultrasonographic display of
CHM (“snowstorm” pattern) and theca lutein ovarian cysts, as
well as abnormally increased β‑hCG serum levels not correlating
with gestational age.
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It is important to keep in mind that only 40–60% of CHM and especially PHM are detected by ultrasonography. Meanwhile, 10 %
of suspected CHM and PHM based on ultrasound turn out to be
non-molar hydropic abortions on histological review [33]. Therefore, a histological review of the material of any non-viable pregnancy is mandatory [21, 32]. β‑hCG surveillance plays an important role in the clinical management of women with GTD. For example, in women diagnosed with GTD, repeated measurements
of serum β‑hCG levels should be performed for at least 3 to 4
weeks until they drop below detection threshold [34]. This enables an early detection of progression to GTN by persistent or increasing β‑hCG levels [1]. However, due to the high similarity of
the alpha unit of β‑hCG to the pituitary glycoprotein hormones,
assays for specific detection of the beta subunit should ideally be
used [1].
Since persistent CHM/PHM, CC, PSTT, and ETT can occur even
years after any pregnancy, the diagnosis is challenging under
these circumstances. Besides vaginal bleeding and dysmenorrhea, further unspecific symptoms as for example nausea or haemoptysis may only be diagnosed after tumour spread to different
organs. PSTT and ETT can be differentiated from CC as they grow
slower, produce lower β‑hCG levels, and have a higher incidence
of lymphatic spread [19].

Treatment of Hydatidiform Moles
!

The gold standard in treating HM is suction dilation and curettage performed under ultrasonographic vision to avoid uterus
perforation [35]. The role of prostaglandins in priming of the cervix remains contradictory. In some cases an increased risk of
trophoblastic embolisation, especially to the lung, has been described as a potential effect of prostaglandins causing uterine
contractions. All rhesus D-negative patients should obtain prophylactic anti-D rhesus immunglobulin due to the expression of
the rhesus D factor on trophoblasts [1]. In cases of life-threatening haemorrhage, hysterectomy is recommended [36]. A recent
study describes twin pregnancies consisting of a normal fetus
and a co-existing HM in one of 20 000 to 100 000 pregnancies.
Although these pregnancies are of high risk with an increased
risk for spontaneous abortion, a case series of 77 pregnancies
suggests that remarkable 40 % of these cases result in the birth
of a healthy baby [37].

Follow-up of Hydatidiform Moles
!

Patients with a molar pregnancy and plateauing or rising β‑hCG
levels should be referred to specialized centres. Even if the risk of
developing a GTN following PHM is not higher than 0.5–2 %, a
CHM results in 15–20 % in a malignant disease [4, 38], requiring
constant β‑hCG measurements. Besides a variety of different protocols for follow-up, the recommendation of the International
Federation of Gynecology and Obstetrics (FIGO) has been generally accepted. According to FIGO, women with PHM should be followed up by weekly β‑hCG controls to record a normal level of
β‑hCG in two consecutive measurements, followed by monthly
check-ups for the next 3 to 6 months. CHM requires monthly
" Table 1 summarises the followcheck-ups for an entire year. l
up of CHM as well as PHM.
Additionally, patients should be instructed to use contraception
for a period of least one year to enable conclusive follow-up pro-
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Table 1 Follow-up of hydatidiform moles modified from Ka Yu Tse et al. (Obstetrics, Gynaecology and Reproductive Medicine, 2015 [39]).

Duration of serum/urine β‑hCG controls
Frequency of β‑hCG measurement
Prophylactic chemotherapy
Risk of subsequent GTD
Chance for GTN

CHM

PHM

1 year
weekly until 3 × negative, then monthly
no
1–2% following one previous mole
15–18% following two previous moles
15–20%

3–6 months
weekly until 2–3 × negative, then monthly
no

0.5–2%

cesses. To avoid perforation of the uterus intrauterine devices
(IUDs) should not be used for contraception. The usage of hormones during pending elevated β‑hCG levels can be recommended [28]. Patients having a histology of a molar pregnancy
should be reminded of checking β‑hCG levels 6 and 10 weeks
after each subsequent pregnancy to detect a possible relapse of
previous molar diseases [28].

Treatment Indications
!

The diagnosis of GTN and the subsequent indication for systemic
chemotherapy is made by three or more equivalent elevated
β‑hCG levels over a period of at least 3 weeks or a rise in β‑hCG
of 10 % or greater. Histological verification of CC and metastases
(especially brain, liver or lung) of excluded other origins as well
as radiologically abnormal findings larger than 2 cm are further
reasons for chemotherapeutic treatment. Additionally women
with heavy vaginal bleeding, gastrointestinal haemorrhage requiring transfusions or β‑hCG levels above 20 000 IU/l after 4
weeks following HM evacuation should receive chemotherapy
[1, 40].

Staging
!

The diagnosis of HM or GTN is based on histological examination
and surveillance of β‑hCG. Moreover, patients should receive a
pelvic duplex ultrasonography to size the extent and to visualize
the vascularity of the disease [41, 42]. GTN most frequently
spreads to the lung. Therefore a chest CT thorax should be performed to detect pulmonary metastases. In case of a chest CT thorax showing suspicious findings, patients need a complete staging including whole-body CT scan and MRI of the pelvic and the
" Fig. 7) [19]. These staging investigations include a conbrain (l

Fig. 7 Magnetic resonance imaging of an intramural GTN (with kind permission of Prof. Antoch, Department of Radiology, Heinrich-Heine-University Düsseldorf).

trast enhanced CT of the chest and the abdomen, a MRI of the
brain and a doppler ultrasound of the pelvis. The individual prognosis of a patient with GTN can be calculated by using the FIGO
" Table 2) in combination with an anatomical
prognostic score (l
"
staging system (l Table 3). The anatomical staging system can
also be applied in patients with PSTT and ETT. The scoring system
predicts the possibility of developing a single-drug chemotherapy resistance. A score less than 6 indicates a low risk and a score
higher than 7 suggests a high risk for a primary resistance to
monochemotherapy. A prognostic scoring system as well as an
anatomical staging are helpful to compare data between different
medical institutions [1].

Table 2 FIGO risk score for gestational trophoblastic neoplasia (reprinted from [41], Copyright 2014 with permission from Current Oncology Reproduction).

Age (years)
Antecedent pregnancy
Interval from antecedent pregnancy to chemotherapy (months)
hCG (IU/l)
Number of metastases
Site of metastases
Largest tumour mass (cm)
Previous chemotherapay

0

1

< 40
mole
<4
< 103
0
lung

≥ 40
abortion
4–6
103–104
1–4
spleen/kidney
3–5

2

4

term
7–12
104–105
5–8
gastrointestinal tract
>5
monotherapy

> 12
> 105
>8
brain/liver
combined therapy

Calculation of patientʼs risk score by adding single factors:
0–6 points → low-risk group
≥ 7 points → high-risk group
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Table 3 FIGO anatomical staging used for PSTT/ETT (reprinted from [41],
Copyright 2014 with permission from Current Oncology Reproduction).

Table 4 Treatment for low-risk disease (< 6 point, reprinted from ref. [41],
Copyright 2014 with permission from Current Oncology Reproduction).

Stage

Description

Agent

Regimen

I
II
III
IV

Disease confined to the uterus
Disease extending into the pelvis
Disease spread to lungs with or without known genital involvement
All other metastatic sites (liver, kidney, spleen, brain)

Methotrexate
Folinic acid

50 mg i. m. (day 1, 3, 5, 7)
15 mg p. o. (30 h after each
MTX-injection)

biweekly repeated
biweekly repeated

Treatment of Low-Risk Disease

PSTT/ETT

!

!

Patients having less than 7 points based on the FIGO scoring system belong to the low-risk group. In this group a nearly 100 %
cure rate is achieved by single-agent systemic chemotherapy.
Therefore, a second dilatation and suction curettage may be considered. It has been demonstrated that a disease located in the
uterine cavity rather than in the myometrium with β‑hCG levels
below 5000 IU/l could benefit from a second intervention [1].
Various single agent chemotherapy regimens are available to
treat low-risk GTN. Of all approved agents, methotrexate (MTX)
is the most commonly used with a good therapeutic index [41].
There are no safety data available to establish universal dose regimens. However, the following protocol is the most commonly
" Table 4): 50 mg MTX i.m. on days 1, 3, 5, and 7, followed
used (l
by 15 mg folinic acid (FA) orally 30 hours after administration of
MTX. This so-called “folinic acid rescue” is crucial to prevent negative side effects of MTX such as mouth ulcers, sore eyes, and
pleuritis, caused by its role as an inhibitor of the folate metabolism [43, 44]. An increased risk of bleeding after MTX injection
has been described so that patients should receive their first dose
of MTX in an inpatient setting. Subsequent injections can be given on an outpatient basis. Another agent used as single agent
chemotherapy for low-risk disease is Actinomycin D (ActD), an
antitumour antibiotic. ActD is approved for patients resistant to
MTX treatment with β‑hCG levels below 300 IU/l. Patients lacking remission after treatment with MTX and β‑hCG levels greater
than 300 should be treated according to the protocols for highrisk disease [45]. Once the first cycle of chemotherapy has been
administered resulting in normal β‑hCG levels, 2–3 consolidation
cycles should be administered to prevent relapse. However, only
2 consolidation cycles may eventually raise the risk of relapse to
50 % [46]. Thus, patients with GTN should receive 3 consolidation
cycles.

As mentioned before, PSTT/ETT can vary in their clinical presentation as well as in their growth behaviors. Above, primary treatment has to be distinguished from invasive molar disease or CC.
In contrast to CC, primary hysterectomy with removal of suspicious pelvic and abdominal lymph nodes including a bilateral adnexectomy in postmenopausal women is the treatment of choice
for PSTT/ETT. Patients with risk factors such as a high mitotic rate
or metastatic disease will need adjuvant chemotherapy either
with EP/EMA or TE/TP. Relapses beyond 4 years after last pregnancy have a particular high mortality risk, so that patients may
profit from high-dose chemotherapy combined with stem cell
support [1, 48].

Treatment of High-Risk and Drug-Resistant Disease
!

Patients with a FIGO score greater than 6 points have a high risk
to develop resistance to single-agent systemic chemotherapy.
Polychemotherapy regimen with etoposide, MTX and ActD alternating with cyclophosphamide plus vincristine (EMA‑CO) as first
line therapy for patients with high-risk disease is well accepted
" Table 5). Despite the high effectiveness of
across the world (l
EMA‑CO, up to 30 to 40% of the patients develop progress or
relapse. These patients should receive additional multi-agent, plat" Table 6). Among different risk facinum-based chemotherapy (l
tors, patients presenting with metastases outside the lung or vagina and patients having not received standard chemotherapy regimens, have an even higher risk for progressive or recurrent disease.
As recommended for low-risk disease, 2–3 consolidation cycles
should be applied to ensure persistent therapeutic success [47].
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Table 5 Treatment for high-risk disease (reprinted from [41], Copyright 2014
with permission from Current Oncology Reproduction).

Day 1

Day 2

Day 8

Agent

Regimen

etoposide
actinomycin D
methotrexate
etoposide
actinomycin D
folinic acid

100 mg/m2 intravenously over 30 min
0.5 mg intravenous bolus
300 mg/m2 intravenously over 12 h
100 mg/m2 intravenously over 30 min
0.5 mg intravenous bolus
15 mg intravenously or orally,
every 12 h for 4 doses, starting 24 h
after the start MTX infusion
1 mg/m2 intravenous bolus
600 mg/m2 over 30 min

vincristine
cyclophosphamide

Table 6 Treatment for relapsed GTN (reprinted from ref. [41], Copyright
2014 with permission from Current Oncology Reproduction).

Day
1

Day
15

Agent

Regimen

dexamethasone
cimetidine
chlorphenamine
paclitaxel
mannitol
cisplatin
post-hydration

20 mg orally 12 and 6 h before paclitaxel

dexamethasone
cimetidine
chloramphenamine
paclitaxel
etoposide

Geburtsh Frauenheilk 2015; 75: 1043–1050

30 mg in 100 ml NaCl intravenously over 30 min
10 mg intravenous bolus
135 mg/m2 in 250 ml NaCl intravenously over 3 h
10% in 500 ml intravenously over 3 h
60 mg/m2 in 1 l NaCl intravenously over 3 h
1 l NaCl + 20 mmol KCL + 1 g MgSO4 intravenously oder 2 h
20 mg orally 12 and 6 h before paclitaxel
30 mg in 100 ml NaCl intravenously over 30 min
10 mg intravenous bolus
135 mg/m2 in 250 ml NaCl intravenously over 3 h
150 mg/m2 in 1 l NaCl intravenously over 1 h

Review

Follow-up of GTN
!

Subsequent to chemotherapy, a follow-up including post-treatment images has to be initiated to guarantee a continuous monitoring of clinical processes. Duplex ultrasonography plays an important role in the follow-up of low-risk disease and careful surveillance with serum β‑hCG is crucial. Most relapses occur within
the first year after completion of chemotherapy. A generally approved schedule of β‑hCG surveillance indicates monitoring on a
weekly basis for 6 weeks after chemotherapy followed by biweekly measurements until 6 months after chemotherapy. Afterwards, a biannual measurement of β‑hCG for a period of 5 years is
sufficient [19]. Although women getting pregnant within the first
year after a GTN have a favorable outcome, a subsequent pregnancy is recommended after one year at the earliest. Meanwhile,
safe oral contraception should be prescribed. Fortunately, women with GTN, having received chemotherapeutic treatment are
still fertile in up to 80 % without having an increased rate of congenital anomalies [49].

Conclusions
!

In conclusion, GTD are a rare group of trophoblast-derived diseases with an overall favorable survival rate. Overall survival
rates of 95 to 100% can be retained despite raising drug-resistant
diseases [50]. Nevertheless, some patients may develop a malignant disease resulting in death. Therefore, patients should be
treated in specialized centers experienced in the management of
women with GTD. In contrast to other European Countries, as for
example the United Kingdom, a centralized care of women with
GTD is not offered in Germany. Establishing specialized centers
for treatment of GTD could also simplify research of the disease,
especially for genetic causes such as the biCHM. Furthermore,
novel and supplementary therapeutic approaches are needed to
cure even advanced or heavily pretreated women.
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