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Abstract Background and aim: Gestational trophoblastic disease (GTD) is a heterogeneous
group of disorders characterised by abnormal proliferation of trophoblastic tissue. Since GTD
and its malignant sequel gestational trophoblastic neoplasia (GTN) are rare diseases, little ev-
idence is available from randomised controlled trials on optimal treatment and follow-up.
Treatment protocols vary within Europe, and even between different centres within countries.
One of the goals of the ‘European Organisation for Treatment of Trophoblastic Diseases’
(EOTTD) is to harmonise treatment in Europe. To provide a basis for European standardisa-
tion of definitions, treatment and follow-up protocols in GTD, we composed a set of guide-
lines for minimal requirements and optimal management of GTD.
Methods: Members from each EOTTD country attended multiple workshops during annual
EOTTD meetings. Clinical guidelines were formulated by consensus and evidence where avail-
able. The following guidelines were discussed: diagnostics of GTD and GTN, treatment of
low-risk GTN, high-risk GTN, ultra-high-risk GTN, placental site and epithelioid tropho-
blastic tumours and follow-up.
Results: Between 40 and 65 EOTTD members from 17 European countries and 7 non-
European countries attended the clinical workshops held on 6 occasions. Flow diagrams for
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patient management were composed to display minimum and best practice for most treatment
situations. New agreed definitions of recurrence and chemotherapy resistance were formu-
lated.
Conclusions: Despite the many differences between and within the participating countries, an
important step in uniform treatment of GTD and GTN within Europe was made by the Clin-
ical Working Party of the EOTTD. This is an example on how guidelines and harmonisation
can be achieved within international networks.
ª 2020 Elsevier Ltd. All rights reserved.

1. Introduction

Gestational trophoblastic disease (GTD) is a heteroge-
neous group of disorders characterised by abnormal
proliferation of trophoblastic tissue. It encompasses the
premalignant partial hydatidiform mole (PM) and
complete hydatidiform mole (HM) and the malignant
invasive mole, choriocarcinoma, placental-site tropho-
blastic tumour (PSTT) and epithelioid trophoblastic
tumour (ETT). The malignant trophoblastic disorders
are also collectively known as gestational trophoblastic
neoplasia (GTN). A hydatidiform mole is the most
common type of GTD. Worldwide incidence rates differ
but in Europe, hydatidiform moles have an incidence of
0.5e3.0 per 1000 pregnancies [1e3].

With these low incidences, GTD and certainly GTN
fulfil the criteria of a rare disease. In Europe, a disease
or disorder is defined as rare when it affects less than 1 in
2000 persons [4].

The care for patients with a rare disease is compli-
cated by fundamentally different challenges compared
to the care for patients with more common disorders.
The small number of patients often scattered across
countries, lack of evidence-based treatment protocols
and limited clinical expertise are some of these prob-
lems. International cooperation and formation of net-
works are critical to overcome these problems.

In Europe, the first steps towards formation of networks
of international experts in rare diseases have been recently
undertaken. The European Rare Adult Cancer Network
(EURACAN) was established in 2017 to help professionals
in different countries to share knowledge, experience and
hold international multidisciplinary tumour boards. How-
ever, for trophoblastic diseases, a network of European
experts already existed. The European Organisation for
Treatment of Trophoblastic diseases (EOTTD) was foun-
ded in 2010 and is dedicated to optimise diagnosis, treat-
ment, follow-up and research in GTD by bringing together
knowledge of clinicians and researchers from many coun-
tries working in the field of GTD in Europe. One of the
purposes of the EOTTD was to formulate uniform clinical
guidelines for GTD and GTN in Europe.

Since GTD and GTN are rare diseases, little evidence
is available from randomised controlled trials on

optimal treatment and follow-up. This combined with
differences in access to health care and organisation of
health care in Europe has contributed to considerable
variance in treatment protocols, which also likely in-
fluences disease outcomes. In an attempt to harmonise
and optimise the care of GTD patients in Europe, the
Clinical Working Party of the EOTTD has developed
new guidelines with minimal requirements that can be
followed everywhere together with best practice advice.
These guidelines are principally targeted at well-
resourced health economies, although input was also
received from less well-funded developing world
countries.

2. Methods

The Clinical Working Party was founded in 2010 in
Lyon, France. One of the goals of the Working Party
was to formulate guidelines applicable for all Euro-
pean countries. In all EOTTD meetings since then,
members from each EOTTD country attended multiple
workshops (2012: Geneva, Swiss, 2014: Liege, Belgium,
2015: Amsterdam, The Netherlands, 2016: Cork,
Ireland, 2017: Amsterdam, The Netherlands, 2018:
London, UK) until finalisation of the guidelines in
May 2018. A chairperson and note taker were elected
for each meeting and all members engaged in active
discussion with majority voting used to resolve any
areas of disagreement. Where variance in practice
existed and no resolution could be achieved, then
minimum guidelines were agreed which could encom-
pass this variance. For example, if the frequency of
hCG monitoring following chemotherapy varied
considerably between centres, with some centres
measuring the hCG weekly and others only monthly,
we might simply suggest that follow-up with hCG
monitoring is necessary and the frequency is according
to local GTD centre advice.

Clinical guidelines were formulated by consensus and
based on published evidence where available. To facili-
tate clinical use, flow diagrams were created. In each
subsequent meeting, the latest flow diagrams were
reviewed and either approved or modified and then
approved by the present attendees.
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Minimal requirements and optional best practices
were formulated.

3. Results

Given the lack of a uniform definition for both
chemotherapy resistance and recurrence of GTN
following treatment, the Clinical Working Party of the
EOTTD made an attempt to address this issue during a
clinical guideline workshop in May 2016. Consensus was
reached on a definition of recurrence consisting of four
statements (Textbox 1) and the definition of MTX
resistance consisting of five statements (Textbox 2).

In addition, over the course of several meetings,
minimal requirements were described for: 1) diagnostic
pathway for hydatidiform mole, 2) diagnostic pathway
for hydatidiform mole to GTN, 3) post-molar GTN
assessment/staging, 4) post-molar GTN treatment, 5)
low-risk GTN treatment, 6) follow-up low-risk GTN, 7)
high-risk GTN treatment, 8) ultra-high-risk GTN
treatment, 9) follow-up high-risk and ultra-high-risk
GTN, 10) diagnosis of PSTT/ETT, 11) treatment of
PSTT/ETT, 12) follow-up after PSTT/ETT and 13)
persistent low-level elevated hCG.

1) Diagnostic pathway for hydatidiform mole (Fig. 1)
Minimal requirements

When hydatidiform mole is suspected with an
(Doppler) ultrasound, hCG and a blood group and
screen/save (G&S) must be determined. A suction

curettage is advised under ultrasound guidance with the
immediate availability of units of blood available
because of the potential haemorrhage during surgery.
Ultrasound guidance is not proven to result in more
complete evacuations or less perforations, but is gener-
ally accepted and in line with literature on treatment of
GTD [5,6].

Diagnosis should be confirmed by histology with or
without ancillary techniques such as genotyping and
p57kip2 staining [7].

Best practice

If metastases are suspected, imaging can be performed.
If genetic analysis is available, this can be considered if
deemed necessary. In cases of Rhesus negative patients,
anti-D prophylaxis should be considered [8].

2) Diagnostic pathway for hydatidiform mole to GTN (Fig. 2)
Minimal requirements

Histological confirmation of GTD is mandatory after
evacuation. Following a confirmed partial or complete
mole, hCG follow-up should be initiated with a frequency
of at least once every two weeks. Partial mole does not
require prolonged follow-up and canbediscontinuedafter
one confirmatory normal hCGvalue. For completemoles,
the chance of recurrence after a normal hCG is higher, so
up to 6 months follow-up is advised. Currently, several
EU countries including Belgium, France, Ireland,
Netherlands, Norway, Sweden, Denmark and UK have

Ultrasound  (US) 
(with Doppler)

Minimal requirements Best prac ce

• Serum hCG 
• X-match

• Suc on cure age under
US control 

• 2 units blood ready
• Inform anaesthesist

Op onal

(Ergometrine)/ 
other sustained 
uterotonic

Send ssue for histology Fresh ssue for 
research/gene cs

Chest X-ray (CXR) if 
clinical suspicion of 

metastases

Give an -D 
immuniza on in Rh 

nega ve women

Suspect HM or HM not excluded

Fig. 1. Diagnostic pathway for hydatidiform mole (HM).
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GTD centres that can provide expert advice and all new
patients in those countries should be registered with their
GTD centre. Other EU countries including Germany,
Poland,Portugal, Spainand Italy are currently developing
GTD centres. Although, patients may be followed up at a
local centre, discussing and registering these cases with the
GTD centre and following GTD centre advice is essential
to prevent unnecessary complications and deaths. If the
hCG plateaus over three weekly values or rises over two
weekly values according to the FIGO criteria [9], referral
to a GTD centre is advisable. After diagnosing GTN,
FIGO scoring and staging are performed [9].

Best practice

It has been shown that expert pathology review
changes diagnosis in 26% of cases [10] Therefore,
obtaining pathological review by a GTD expert refer-
ence pathologist should be considered.

hCG should be monitored on a platform as advised
by the GTD centre or hCG should be measured in the
GTD centre itself.

In low-risk GTN, a second curettage can be discussed
with a patient, which in a prospective trial had curative
effect in 40% of patients [11] and in retrospective studies
had a curative effect ranging between 9% and 80%
[12e15].

3) Post-molar GTN assessment/staging (Fig. 3)
Minimal requirements

After urgent patient review and staging with ultra-
sonography (US), chest X-ray and CT in case of possible

metastases, the FIGO score [9] and stage can be deter-
mined [16]. For FIGO 2000 scoring, a chest X-ray is
used to count the number of metastases. MRI brain is
performed when lung metastases are present.

Best practice

Patients are urgently referred to a GTD centre. Im-
aging and hCG measurement should be performed prior
to start of treatment. Pelvic MRI can be considered. The
regular use of PET-CT in staging does not provide any
additional information to conventional imaging and is
not routinely recommended [17].

4) Post-molar GTN treatment (Fig. 4)
Minimal requirements

There are several options for treatment of GTN.
Before the start of treatment, all patients should at least
be discussed with a GTD referral centre. In case of low-
risk GTN (with a FIGO score between 0 and 6), mon-
otherapy is often successful. In case of high-risk GTN
(FIGO score 7e12), patients are treated with multiagent
chemotherapy. In case of ultra-high-risk GTN, patients
have to be referred to a GTD centre.

Best practice

Initial treatment can be started in a GTD centre in
both low- and high-risk GTN. On-going therapy should
be supervised by the GTD centre, but can be given
locally where possible. In case of ultra-high-risk GTN,
treatment should be performed in a GTD centre with

Minimal requirements Best prac ce

At least 2-weekly serum 
hCG un l normal

Monthly serum or urine 
hCG for 6 months 

1 more normal serum or 
urine hCG over 1 month

hCG assay type as advised 
by GTD centre or central 

hCG monitoring by centre

Reference pathology in 
GTD centre within 2 weeks

Ancillary techniques

No imaging if hCG is falling

Discuss and/or register 
with GTD center

Local pathology HM 
or suspected HM

CHM or HM 
unclassified PHMNon 

Molar

Discharge

GTN if hCG plateaus over
3 values or rises over 2 
values (FIGO criteria)

Discharge Discharge
• Rou ne 2nd D&C not   

recommended
• Refer to GTD center 

urgently

Ancillary techniques

Fig. 2. Diagnostic pathway for HM to GTN.
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experience in these rare cases. Low-dose induction
chemotherapy can be considered to avoid early deaths
from bleeding or metabolic complications.

5) Low-risk GTN treatment (Fig. 5)
Minimal requirements

In Europe, methotrexate (MTX) is most widely used,
although up to 23e43% of patients will need to switch
chemotherapy because of toxicity and/or resistance
(Appendix 1A) [18,19]. During treatment, hCG should

be measured at least two weekly. Patients are monitored
for the occurrence of MTX resistance following the
criteria as formulated in Textbox 1. In case of MTX
resistance, patients should either switch to actinomycin
D (Appendix 1B) (hCG ! 1000 IU/L) or EMA/CO
(hCG > 1000 IU/L) or other multiagent chemotherapy
as advised by the GTD centre. In case of the histological
diagnosis of choriocarcinoma and falling hCG, sponta-
neous regression can be awaited and immediate treat-
ment is not advised.

Possible  
metastases

CT chest normal 

History, examina on, serum 
hCG, (doppler) US pelvis 

and CXR

CXR normal

Minimal requirements Best prac ce

Urgent pa ent review

No further 
imaging

CT chest mets ≥ 1 cm 

• MRI brain + contrast
• CT or MRI abdomen 

Refer pa ent urgently to   
GTD centre

1st consulta on in GTD    
centre

MRI pelvis op onal

FIGO scoring
Imaging and hCG preferably 
within 24 hours before 
star ng treatment

Fig. 3. Post-molar GTN staging.

FIGO scoring

Score 0-6
Low Risk

Score ≥ 7
High Risk

Monotherapy 
(see low risk )

Mul -agent 
(see high risk)

Discuss treatment with 
GTD centre before star ng

Minimal requirements Best prac ce

• Ini al treatment in GTD 
centre

• On-going therapy 
supervised by GTD centre 
but given locally where  
possible

Score >12
Ultra-High Risk

Referral to GTD 
center mandatory

Low dose induc on EP and 
then consider EP/EMA (see 
Ultra-High Risk)

Fig. 4. Post-molar GTN treatment.
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Best practice

As an alternative to MTX, patients with low-risk
GTN can be, after consultation with the GTD centre,
treated with actinomycin D [20e23]. Since in low-risk
disease, a hysterectomy has a curative effect in 82% of
cases [24], this option should be discussed with women
who have fulfilled their child wish.

In case MTX resistance occurs, consider re-imaging
and change treatment as advised by the GTD centre.

6) Follow-up low-risk GTN (Fig. 6)
Minimal requirements

The concentration of normal hCG varies between
assays and will be defined by the local laboratory where
the hCG assay is performed. Once hCG has normalised,
patients are treated for a minimum of four consecutive
weeks with consolidation courses according to local
GTD centre advice. During follow-up, hCG is measured
in a frequency and over a period as defined by the local
GTD centre. Recurrence is defined according to
Textbox 2. Typically, patients are advised to use
contraception during one year after normalisation of
hCG but this may differ between GTD centres.

Best practice

After normalisation of hCG, imaging of previously
known metastatic sites can be performed as baseline for
future follow-up but abnormalities on imaging with a
normalised hCG should not be treated since hCG is an

excellent marker for active disease. hCG can be checked
6 weeks after each subsequent pregnancy and histolog-
ical examination of the placenta of subsequent preg-
nancies can be considered.

7) High-risk GTN treatment (Fig. 7)
Minimal requirements

In case of suspected high-risk GTN following any
type of pregnancy, extensive imaging should be per-
formed including a CT chest and abdomen and if
necessary, MRI pelvis and brain all with contrast. Pa-
tients should be scored according to the FIGO criteria
[9]. In case of high-risk GTN with a FIGO score 7e12,
patients are treated with EMA/CO (Appendix 1C).
After normalisation of hCG, patients receive consoli-
dation courses between 4 and 8 weeks according to
GTD centre advice.

Best practice

Methotrexate (MTX) 
treatment

MTX Resistance 
(see textbox 1)

At least
2-weekly hCG 

measurements
Consider imaging

Minimal requirements Best prac ce

Change to Act-D**or 
EMA/CO***

Remission

Consolida on courses 
mandatory & number 

according to GTD center

• ** if hCG plateaus/rises using serial local hCG
test results, and ≤1000 IU/L switch to Act-D, 
but if > 1000 IU/L consider EMA/CO 
(unpublished data)

• For completely resected (low risk) 
choriocarcinoma with hCG falling by half 
every two days to normal, no addi onal 
treatment is required

• ***or other standard mul chemotherapy 
schedule as advised by GTD center. 

Or dac nomycin (Act-D) as 
advised by GTD centre or 
hysterectomy if uterine 

disease only and 
completed family

As advised by GTD center

Fig. 5. Low-risk GTN treatment.

Textbox 1. Definition of MTX resistance in low-risk disease.

Primary resistance: after initial two courses, if hCG is rising,
change treatment. If hCG plateaus (<10% change), continue
to third course and if still plateaued, change treatment.

Acquired resistance after initial response: hCG plateau (<10%)
over two courses (4 wks) or rise over at least 2 wks

Consider excluding other causes of persistent low raised hCG
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Patients should be referred to a GTD centre for
treatment of high-risk GTN. In case of liver metastases,
EP/EMA (Appendix 1D) should be considered (which
omits the second day of EMA treatment to prevent
myelotoxicity) to reduce the risk of late drug-resistant
disease [25]. In case of brain metastases, liver metastases
or advanced lung disease or other cause of increased risk
of bleeding or metabolic complications, consider
avoiding this by starting treatment with low-dose in-
duction EP chemotherapy (Appendix 1E) [26].

8) Ultra-high-risk GTN treatment (Fig. 8)
Minimal requirements

Patients should immediately be referred to a GTD
centre. Imaging should be performed if not recently
done (contrast CT-chest/abdomen, MRI brain, MRI
pelvis). Low-dose EP 1e3 cycles should be considered
depending on the clinical condition followed by EP/
EMA or EMA/CO. After normalisation, consolidation
courses should be given for 8 weeks according to local
GTD centre advice.

Best practice

Following low-dose induction EP, in case of brain or
meningeal metastatic disease, treat with EMA in which
the MTX dose is increased to 1 g/m2 (EMA-CNS)
alternating weekly with CO. Intra-thecal MTX can be
considered with CO according to local GTD centre
advice. EP alternating weekly with EMA (EP/EMA) is
favoured in patients with liver metastases in the absence
or presence of brain involvement. With liver and brain
involvement, the EMA part of EP/EMA should be given
as EMA-CNS and in either case, the EMA in EP/EMA
omits the second day of etoposide and actinomycin D.
Treatment delays should be avoided by using G-CSF
(granulocyte colony stimulating factor) support each
week with either EMA/CO or EP/EMA. Details of these
regimens are provided in Appendix 1C and 1D.

9) Follow-up high-risk and ultra-high-risk GTN (Fig. 9)
Minimal requirements

After consolidation courses, patients should be
reviewed after 4e8 weeks. hCG monitoring is compul-
sory. Patients should refrain from pregnancy for at least
a year.

Best practice

Perform at least weekly hCG measurements for 6
weeks after normalisation, then at least monthly for 12
months and then with reducing frequency. A minimum
of 5-year-follow-up is advised and current evidence
suggests that relapses beyond 7 years are exceptionally
rare [27]. Whole body imaging post treatment can be

At least 4 weeks 
Consolida on courses

(2 cycles)

Minimal requirements Best prac ce

Post chemo review at 4-8 
weeks

hCG monitoring according 
to GTD center guidance 

Contracep on for up to 1 
year, according to GTD 

center advice

hCG should be re-checked 
at 6 weeks a er each 

subsequent pregnancy

Residual imaging 
abnormali es with 
normal hCG do not 

require further ac on 
other than con nuous 

hCG monitoring

Consider placenta review

Consider to re-imaging 
previous abnormal areas 

as baseline for 
comparison with future 

relapse/recurrence*

*see defini on GTN recurrence

Fig. 6. Follow-up after low-risk GTN.

Textbox 2. Definition of GTN recurrence.

" Rise of hCG after normalisation and cessation of treat-

ment (including consolidation)

" Two sequential rising hCG values (at least one week apart)

above the reference level of GTD centre

" Patients should be called in for review (unless confirmed

pregnancy)
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helpful as a baseline of any residual lesions/changes so
that new imaging performed in the event of a relapse can
be better interpreted to help identify active sites of dis-
ease. If lesions are visible post treatment and there is

doubt as to the presence of active residual cancer,
removal of the largest remaining lesion can be consid-
ered to ensure absence of active tumour. In high-risk
GTN, 86.4% of recurrences occur in the first year after

Minimal requirements Best prac ce

EMA/CO*

4-8 weeks 
consolida on**

hCG normalisa on

Consider EP/EMA with 
liver mets (omit 2nd day 

EMA)

Refer to GTD center

FIGO > 12 
(see ultra-high risk)

FIGO ≤ 12

Repeat imaging: Contrast CT 
chest/abdomen, MRI brain/pelvis

*Most o en used, but other mul chemotherapy
schedules are possible, reassure on fer lity, in 
selected cases referral to fer lity specialist might
be appropriate
** Evidence uncertain

Consider low dose EP 
or surgery in case of   

brain, liver, advanced 
lung disease or high 

risk bleeding

Fig. 7. High-risk GTN treatment.

Minimal requirements Best prac ce

Brain/meningeal mets
EMA + increase MTX 

1g/m2 + consider iT MTX 
with CO or EP

Consider low dose EP 
1-3 cycles depending 
on clinical condi on 

followed by EP/EMA or 
EMA/CO

EMA in EP/EMA omits 
day 2 EA

EP/EMA (or FAEV*)  is 
favoured in pa ents 

with liver ± brain mets

Refer to GTD center

Imaging: Contrast CT 
chest/abdomen, MRI 

brain/pelvis

hCG normalisa on

8 weeks 
consolida on* • Evidence uncertain

• Favoured in China

Avoid delay
Don’t treat with 

abnormal blood counts
Give CSF support

Fig. 8. Ultra-high-risk GTN treatment.
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normalisation. Women are advised not to conceive for
at least 1 year after cessation of therapy. Contraception
is strongly advised and any form is acceptable. Earlier
conception after 1 year in older women who wish to
conceive can be discussed. Excessive UV exposure
should be avoided for 1 year to prevent UV-induced
skin toxicity after chemotherapy. To gain more knowl-
edge on ultra-high-risk GTN, patients can be registered
in the ISSTD database for ultra-high-risk GTN (http://
stdc.group.shef.ac.uk/psttuhr/).

10) Diagnosis of PSTT/ETT (Fig. 10)
Minimal requirements

PSTT or ETT should be suspected if the hCG is
relatively low for the volume of disease seen at imaging.
A histological diagnosis is essential and biopsy or
resection of the whole primary or metastatic site should
be undertaken. CT and MRI are necessary to stage ac-
cording to the FIGO 2000 staging system. The scoring
system is not applicable in these cases.

Best practice

After diagnosis, the GTD centre should be contacted.
The histology has to be confirmed by a reference
pathologist. In addition, these patients can be registered
with the international database of the ISSTD (http://
stdc.group.shef.ac.uk/psttuhr/).

11) Treatment of PSTT/ETT (Fig. 11)
Minimal requirements

Treatment is guided by the interval from the last
pregnancy. In stage I and an antecedent pregnancy <48
months, hysterectomy and surveillance are advised. In
case of an interval ‡ 48 months, adjuvant platinum
containing chemotherapy can be initiated after hyster-
ectomy according to the negative effect of this long in-
terval on recurrence free survival. Even high dose
chemotherapy [28,29] or pembrolizumab [30] can be
considered.

In stage II and III with an interval from the ante-
cedent pregnancy <48 months, hysterectomy followed
by platinum-based combination chemotherapy (e.g. EP/
EMA) is suggested. Resection of any visible residual
disease post chemotherapy is advised. In case of an
interval ‡ 48 months or in stage IV regardless of inter-
val, besides this treatment, also high dose chemotherapy
or pembrolizumab can be considered. The order of
surgery versus systemic therapy first is uncertain.

Best practice

For optimal treatment, free surgical margins are
essential. Therefore, radical hysterectomy and/or
extensive radical surgery in a centre of expertise can be
necessary. Furthermore, suspicious lymph nodes should
be removed for staging or debulking purposes. In early
disease, a laparoscopic approach might be feasible but
morcellation should be avoided as this destroys histo-
pathological analysis of surgical margins and may seed
tumour. Women with stage I disease where the interval
is less than 48 months from the causative pregnancy who
have a strong desire to retain fertility may be considered

A er consolida on 
chemotherapy completed

Minimal requirements Best prac ce

hCG monitoring 
compulsory according to 

GTD center guidance 

Avoid pregnancy within 1 
year a er end of 

treatment

•Contracep on is strongly 
advised and any form is 
acceptable
•Avoid excessive UV exposure 
for 1 year
•Discuss earlier concep on with 
older women who wish to 
conceive

At least weekly hCG for 6 weeks 
a er normaliza on then at least 
monthly for 12 months then to 

local GTD center advice

Review a er 4-8 weeks 

Repeat whole body imaging 
Consider removing largest 
remaining lesion to ensure 

absence of ac ve tumor

Register to ISSTD database 
for ultra-high risk GTN

Fig. 9. Follow-up after high-risk and ultra-high-risk GTN.
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for experimental approaches. These might include focal
resection of uterine tumour and/or chemotherapy.
However, careful counselling is required as these cannot
be regarded as standard of care and may carry addi-
tional risks.

Genetics can be helpful to prove the gestational
origin and to determine from which prior pregnancy the
PSTT or ETT developed.

12) Follow-up after PSTT/ETT treatment (Fig. 12)
Minimal requirements

In patients who only had a slightly elevated or
normal hCG at presentation, this marker alone cannot
be relied upon to detect recurrence and so these patients
should be considered for imaging follow-up. However, if
there was an elevated hCG at presentation, hCG
monitoring is useful.

Best practice

Unfortunately, no data on best schedule of follow-up
is available. A suggestion is to do at least weekly hCG

Minimal requirements Best prac ce

Stage and risk adapted 
therapy in GTD centre

Contact GTD center 
urgently for advice

Suspect PSTT/ETT if 
hCG low-elevated for volume 

of disease seen on scans

Biopsy for histology Pathology and pa ent 
review in GTD center 

Contrast MRI brain/pelvis
CT chest/abdomen

Register to ISSTD 
database for 

ETT/PSTT:h p://stdc.gr
oup.shef.ac.uk/ps uhr/

Fig. 10. Diagnosis of PSTT/ETT.

Best prac ce

• Free surgical margins are 
essen al

• Consider salpingectomy (to 
obtain free surgical 
margins)

• Radical hysterectomy 
dependent on localiza on 
of tumor

• Laparoscopic approach in 
selected cases

• Suspicious lymph nodes 
should be removed

• Gene cs to prove 
gesta onal origin and from 
which prior pregnancy

• Order of treatment can be 
different in higher stage

Stage I

Minimal requirements

Antecedent pregnancy < 48 months
• Hysterectomy + surveillance

Antecedent pregnancy ≥ 48 months
• Hysterectomy + pla num based combina on 

chemotherapy (eg EP/EMA) + surveillance 
• Consider HDC or other experimental treatment

Stage II, III

Stage IV

Antecedent pregnancy < 48 months
• Hysterectomy + pla num based combina on 

chemotherapy (eg EP/EMA) + resec on of any visible 
residual disease post chemotherapy + surveillance

Antecedent pregnancy ≥ 48 months
• Hysterectomy  + pla num based combina on 

chemotherapy (eg EP/EMA) + resec on of any visible 
residual disease post chemotherapy + surveillance

• Consider HDC or other experimental treatment

Antecedent pregnancy < or ≥ 48 months
• Hysterectomy  + pla num based combina on 

chemotherapy (eg EP/EMA) + resec on of any visible 
residual disease post chemotherapy + surveillance

• Consider HDC or other experimental treatment

• Fer lity sparing surgery is 
experimental

Fig. 11. Treatment of PSTT/ETT.
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for 6 weeks after normalisation followed by
12 months at least monthly after which the frequency
can be reduced until at least 10 years of follow-up are
completed. Follow-up with imaging should be done
according to local GTD centre advice.

13) Persistent low-level elevated hCG (Fig. 13)

Sometimes a persistent low level of hCG is found.
This is a challenging clinical finding.

The following differential diagnosis is applicable:
" Non-gestational tumour (germ cell, epithelial or other
carcinoma),

" GTD or failing normal pregnancy,
" Pituitary hCG released during menopause,
" Familial or non-familial raised hCG,
" Injected hCG (body building programmes) and
" False positive: HAMA’s (human anti-mouse antibodies)/
HARA’s (human anti-rabbit antibodies).

The necessary steps to take to solve the problem are:
" Measure hCG in urine and serum to exclude a false
positive.

" Send hCG to reference centre to measure on multiple hCG
assays and exclude false positive.

" Exclude pregnancy.
" Contrast CT (chest/abdo) or MRI (pelvis/brain with pi-
tuitary views) to exclude a non-gestational hCG secreting
tumour (germ cell, epithelial or other carcinoma).

" Hormone profiling for menopause and ovulation.
" (serial) Ultrasound of ovaries to show ovulation.
" Oral contraception test will lead to suppression of pituitary
hCG released in menopause or from a chemo-induced
menopause.

4. Discussion and summary of recommendations

In this article, we described the consensus on guidelines
for referral and treatment of GTD and GTN. This was a
first step of the EOTTD, to formulate uniform clinical
guidelines for GTD and GTN in Europe. The results of
a recent questionnaire within EOTTD countries
demonstrated that there was limited agreement on

definitions and clinical practice of GTD and GTN [31].
The majority of countries used nationwide or local
hospital guidelines. This is not surprising as the access to
healthcare in Europe differs between countries. By
generating minimal requirements for care that should be
applicable in all participating countries, we aimed to
achieve a standard minimal level of care for all women
with trophoblastic disease in Europe. Because many
countries participated in the development of these
consensus-based guidelines, the chance of implementa-
tion may be increased.

The finding that there was no agreement on the def-
initions of chemotherapy resistance and recurrence was
remarkable. Different interpretation of these definitions
could lead to distinct time points to start treatment in
refractory or relapsed GTN patients and subsequently
influence outcome and complicate comparisons between
studies.

Although treatment protocols were shown to vary
significantly within Europe, and even between different
centres within countries, experts agreed on many topics
[32].

It is widely accepted that exposure of a medical
specialist to a rare health problem is related to knowl-
edge and quality of care. This is why the European
Reference Networks were developed so that rare dis-
eases could be focused in specialist expert centres. These
centres required multidisciplinary teams, presence of
appropriate facilities needed for malignancy specific

If elevated hCG at 
presenta on then hCG 
monitoring +/- imaging 
according to GTD center 

advice

Minimal requirements Best prac ce

A er comple on of 
therapy

If no/slightly elevated 
hCG at presenta on then 
follow-up with imaging 
according to GTD centre

advice 

No data on op mum follow-
up available. Sugges on:

weekly hCG for 6 weeks a er 
normaliza on then at least 

monthly 12 months then 
reducing frequency to 

minimum 10 yrs

Fig. 12. Follow-up after PSTT/ETT treatment.

• Differen al diagnosis:
– Non-gesta onal tumour (germ cell, epithelial or other 

carcinoma)
– Pregnancy related GTD or failing normal pregnancy  
– Pituitary hCG/menopause
– Familial raised hCG
– False posi ve: HAMA’s / HARA’s

• Steps to take to solve the problem: measure hCG in urine 
and another assay, hCG to reference center, exclude 
pregnancy, contrast CT chest/abdo MRI pelvis / brain with 
pituitary views, menopause hormone screen, (serial) 
ultrasound of ovaries and hormone profiling for ovula on, 
oral contracep on test

Fig. 13. Persistent low-level elevated hCG.
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optimal care, participation in clinical trials and national
registrations to evaluate quality of care. Moreover, to be
an expert centre requires a minimum number of patients
with a specific malignancy seen each year (for less
common malignancies a minimum of 10 per year). Such
guidelines and requirements are being developed for
GTD as well.

As defined by the WHO and the European Com-
mission, a disease is considered rare if the number of
affected people is less than 5 per 10 000. All different
trophoblastic diseases fulfil this definition. The care for
patients with a rare disease is complicated by funda-
mentally different challenges compared to patients with
more common diseases. The small number of patients,
lack of validated diagnostic and treatment options, lo-
gistic problems due to scattering of these patients across
countries and limited clinical expertise are only some of
these challenges. With this fragmented disease knowl-
edge, international networks are critical to develop well-
organised research, adequate infrastructures and
training of health professionals.

The EOTTD has created a platform to share data and
knowledge to answer questions concerning GTD in the
future. Further steps are necessary to improve the actual
care of this rare patient population in Europe. The
EOTTD is building networks of healthcare professionals
in Europe, with the goal to provide patients with rare
diseases-specialised treatment in expert centres. In line
with the European reference network for rare adult solid
cancer (EURACAN), EOTTD has succeeded in devel-
oping and sharing ‘best practice’ guidelines to prevent
suboptimal treatment and to improve prognosis of GTD
patients.

The main limitations of this attempt were the
different participants between meetings that contrib-
uted to the different workshops. Depending on the
country, overrepresentation of a specific country may
have occurred which may not have been reflective of a
wide range of practices. However, to mitigate this, at
the start of each following meeting the previous flow
diagrams were reviewed to ensure the present at-
tendees could either modify and/or approve our rec-
ommendations. Another limitation is the lack of
evidence on many topics. References were added
where possible. The more evidence-based ESMO
guidelines [16] are not a consensus-based guideline
and advice on referral of patients for expert review is
not included. The latter is really important if we are
to improve patient outcomes and the lack of in-
structions when to refer patients into the expert cen-
tres is a clear disadvantage of the ESMO guidelines.
Moreover, the flow diagrams presented here are
concise and clear and can serve as a basis for patient
care pathways. The latter are being widely implanted
in healthcare systems around the world.

Guideline development is an on-going process.
Therefore, an update of these practical guidelines will
continue annually with a planned new publication every
3e5 years depending on the progress in the field.
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Gomes, Cantù Maria Grazia, Eva-Maria Grischke,
Sileny Han, Mehmet Harma, Muge Harma, Su Harma,
Anne Hills, Jane Ireson, Ulrika Joneborg, Sa!sa Kadija,
Janne Kaern, Catriona Kenneally, Vesna Kesic, Jacob
Korach, Miroslav Korbel, Jean Pierre Lotz, Georgia
Mangili, Gloria Marquina, Jerome Massardier, Amit
Mayer, Ulrike Meyer-Hamme, Magdalena Miedzi"nska,
Isa Niemann, Nelleke Ottevanger, Sinan Ozalp, Sophie
Patrier, Eva Maria Roes, Ginette Rosseel, Angela
Salerno, Naveed Sarwar, Franziska Siegenthaler,
Kamaljit Singh, Luisa Skupin, Olesya Solheim, Lone
Sunde, Grzegorz Szewczyk, John Tidy, Nataliya Tsip,
Gitta Turowski, Manuela Undurraga, Erika Utracka,
Emelie Wallin, Anneke Westermann, Matthew Winter,
Benoit You.

References

[1] Eysbouts YK, Bulten J, Ottevanger PB, Thomas CM, Ten Kate-
Booij MJ, van Herwaarden AE, et al. Trends in incidence for
gestational trophoblastic disease over the last 20 years in a
population-based study. Gynecol Oncol 2016;140(1):70e5.

[2] Joneborg U, Folkvaljon Y, Papadogiannakis N, Lambe M,
Marions L. Temporal trends in incidence and outcome of hyda-
tidiform mole: a retrospective cohort study. Acta Oncol 2018;
57(8):1094e9.

[3] Savage P, Williams J, Wong SL, Short D, Casalboni S,
Catalano K, et al. The demographics of molar pregnancies in
England and Wales from 2000-2009. J Reprod Med 2010;55(7e8):
341e5.

[4] Moliner AM. Creating a European Union framework for
actions in the field of rare diseases. Adv Exp Med Biol 2010;686:
457e73.

C. Lok et al. / European Journal of Cancer 130 (2020) 228e240 239



[5] Elias KM, Berkowitz RS, Horowitz NS. State-of-the-Art workup
and initial management of newly diagnosed molar pregnancy and
postmolar gestational trophoblastic neoplasia. J Natl Compr
Canc Netw 2019;17(11):1396e401.

[6] Ngan HYS, Seckl MJ, Berkowitz RS, Xiang Y, Golfier F,
Sekharan PK, Lurain JR, Massuger L. Update on the diagnosis
and management of gestational trophoblastic disease. Int J
Gynaecol Obstet 2018;143(Suppl. 2):79e85.

[7] Ronnett BM. Hydatidiform moles: ancillary techniques to refine
diagnosis. Arch Pathol Lab Med 2018;142(12):1485e502.

[8] RCOG. Management of gestational trophoblastic neoplasia,
guideline no 38. 2010. Available from: https://www.rcog.org.uk/
globalassets/documents/guidelines/gtg_38.pdf.

[9] Ngan HY, Bender H, Benedet JL, Jones H, Montruccoli GC,
Pecorelli S, et al. Gestational trophoblastic neoplasia, FIGO 2000
staging and classification. Int J Gynaecol Obstet 2003;83(Suppl.
1):175e7.

[10] Golfier F, Clerc J, Hajri T, Massardier J, Frappart L, Duvillard P,
et al. Contribution of referent pathologists to the quality of
trophoblastic diseases diagnosis. Hum Reprod 2011;26(10):
2651e7.

[11] Osborne RJ, Filiaci VL, Schink JC, Mannel RS, Behbakht K,
Hoffman JS, et al. Second curettage for low-risk nonmetastatic
gestational trophoblastic neoplasia. Obstet Gynecol 2016;128(3):
535e42.

[12] Pezeshki M, Hancock BW, Silcocks P, Everard JE, Coleman J,
Gillespie AM, et al. The role of repeat uterine evacuation in the
management of persistent gestational trophoblastic disease.
Gynecol Oncol 2004;95(3):423e9.

[13] Savage P, Seckl MJ. The role of repeat uterine evacuation in
trophoblast disease. Gynecol Oncol 2005;99(1):251e2. reply 252-
3.

[14] Schlaerth JB, Morrow CP, Kletzky OA, Nalick RH,
D’Ablaing GA. Prognostic characteristics of serum human cho-
rionic gonadotropin titer regression following molar pregnancy.
Obstet Gynecol 1981;58(4):478e82.

[15] van Trommel NE, Massuger LF, Verheijen RH, Sweep FC,
Thomas CM. The curative effect of a second curettage in persis-
tent trophoblastic disease: a retrospective cohort survey. Gynecol
Oncol 2005;99(1):6e13.

[16] Seckl MJ, Sebire NJ, Fisher RA, Golfier F, Massuger L, Sessa C,
et al. Gestational trophoblastic disease: ESMO Clinical Practice
Guidelines for diagnosis, treatment and follow-up. Ann Oncol
2013;24(Suppl. 6):vi39e50.

[17] Mapelli P, Mangili G, Picchio M, Gentile C, Rabaiotti E,
Giorgione V, et al. Role of 18F-FDG PET in the management of
gestational trophoblastic neoplasia. Eur J Nucl Med Mol Imag
2013;40(4):505e13.

[18] Chalouhi GE, Golfier F, Soignon P, Massardier J, Guastalla JP,
Trillet-Lenoir V, et al. Methotrexate for 2000 FIGO low-risk
gestational trophoblastic neoplasia patients: efficacy and
toxicity. Am J Obstet Gynecol 2009;200(6):643 e1e6.

[19] Sita-Lumsden A, Short D, Lindsay I, Sebire NJ, Adjogatse D,
Seckl MJ, et al. Treatment outcomes for 618 women with gesta-
tional trophoblastic tumours following a molar pregnancy at the

Charing Cross Hospital, 2000-2009. Br J Cancer 2012;107(11):
1810e4.

[20] Lawrie TA, Alazzam M, Tidy J, Hancock BW, Osborne R. First-
line chemotherapy in low-risk gestational trophoblastic neoplasia.
Cochrane Database Syst Rev 2016;(6):Cd007102.

[21] Li J, Li S, Yu H, Wang J, Xu C, Lu X. The efficacy and safety of
first-line single-agent chemotherapy regimens in low-risk gesta-
tional trophoblastic neoplasia: a network meta-analysis. Gynecol
Oncol 2018;148(2):247e53.

[22] Li L, Wan X, Feng F, Ren T, Yang J, Zhao J, et al. Pulse acti-
nomycin D as first-line treatment of low-risk post-molar non-
choriocarcinoma gestational trophoblastic neoplasia. BMC Can-
cer 2018;18(1):585.

[23] Yarandi F, Mousavi A, Abbaslu F, Aminimoghaddam S,
Nekuie S, Adabi K, et al. Five-day intravascular methotrexate
versus biweekly actinomycin-D in the treatment of low-risk
gestational trophoblastic neoplasia: a clinical randomized trial.
Int J Gynecol Cancer 2016;26(5):971e6.

[24] Bolze PA, Mathe M, Hajri T, You B, Dabi Y, Schott AM, et al.
First-line hysterectomy for women with low-risk non-metastatic
gestational trophoblastic neoplasia no longer wishing to conceive.
Gynecol Oncol 2018;150(2):282e7.

[25] Ahamed E, Short D, North B, Savage PM, Seckl MJ. Survival of
women with gestational trophoblastic neoplasia and liver metas-
tases: is it improving? J Reprod Med 2012;57(5e6):262e9.

[26] Alifrangis C, Agarwal R, Short D, Fisher RA, Sebire NJ,
Harvey R, et al. EMA/CO for high-risk gestational trophoblastic
neoplasia: good outcomes with induction low-dose etoposide-
cisplatin and genetic analysis. J Clin Oncol 2013;31(2):280e6.

[27] Balachandran K, Salawu A, Ghorani E, Kaur B, Sebire NJ,
Short D, et al. When to stop human chorionic gonadotrophin
(hCG) surveillance after treatment with chemotherapy for gesta-
tional trophoblastic neoplasia (GTN): a national analysis on over
4,000 patients. Gynecol Oncol 2019.

[28] Frijstein MM, Lok CAR, Short D, Singh K, Fisher RA,
Hancock BW, et al. The results of treatment with high-dose
chemotherapy and peripheral blood stem cell support for gesta-
tional trophoblastic neoplasia. Eur J Cancer 2019;109:162e71.

[29] Froeling FEM, Ramaswami R, Papanastasopoulos P, Kaur B,
Sebire NJ, Short D, et al. Intensified therapies improve survival
and identification of novel prognostic factors for placental-site
and epithelioid trophoblastic tumours. Br J Cancer 2019;120(6):
587e94.

[30] Ghorani E, Kaur B, Fisher RA, Short D, Joneborg U, Carlson JW,
et al. Pembrolizumab is effective for drug-resistant gestational
trophoblastic neoplasia. Lancet 2017;390(10110):2343e5.

[31] Frijstein MM, Lok CAR, Coulter J, van Trommel NE, Ten Kate-
Booij MJ, Golfier F, et al. Is there uniformity in definitions and
treatment of gestational trophoblastic disease in Europe? Int J
Gynecol Cancer 2019;29(1):108e12.

[32] Bolze PA, Attia J, Massardier J, Seckl MJ, Massuger L, van
Trommel N, et al. Formalised consensus of the European Orga-
nisation for Treatment of Trophoblastic Diseases on management
of gestational trophoblastic diseases. Eur J Cancer 2015;51(13):
1725e31.

C. Lok et al. / European Journal of Cancer 130 (2020) 228e240240


