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Abstract

Background. Treatment of postmolar gestational trophoblastic neoplasia (GTN) is often stratified according to FIGO 
score using methotrexate (MTX) for low-risk patients and first-line multi-agent chemotherapy (e.g. EMA-CO) for high-
risk patients. In contrast, oral MTX may be given as first-line therapy to all GTN patients regardless of risk group. The 
aim was to examine the efficacy of oral MTX and a response-adapted treatment policy, which has been used for three 
decades at Aarhus University Hospital (AUH).
Material and methods. Seventy-one consecutive postmolar GTN patients treated 1981–2011 were included.  
Data were obtained from medical records, using histopathology and human choriogonadotropin (hCG) to verify the 
diagnosis. All patients received oral MTX as first-line chemotherapy. Second- and third-line chemotherapy was given 
according to response.
Results. Sixty-four (90%) patients were retrospectively categorized as FIGO low-risk disease, whereas seven patients 
(10%) had high-risk disease. Complete response to first-line oral MTX chemotherapy was observed in 35/71 (49%) 
patients, while 62/71 (87%) had complete remission on MTX (first-line) and/or MTX plus dactinomycin (second-line), 
without the use of multi-agent therapy. Nine patients (13%) received third-line multi-agent chemotherapy, six low-risk 
(67%) and three high-risk (33%) patients. There were no recurrences and no patients died as a consequence of toxicity 
or disease.
Conclusion. Fifty percent of all patients can be cured on oral MTX alone. By adding dactinomycin, about 90% are 
cured without use of multi-agent chemotherapy. The use of oral MTX as initial treatment can minimize the number of 
patients receiving multi-agent chemotherapy.

The medical treatment of gestational trophoblastic 
neoplasia (GTN) differs greatly around the world 
[1,2]. The reported primary remission rates follow-
ing treatment with chemotherapy vary between 49–
93% [3], possibly reflecting differences in drug 
dosages, schedules, routes of administration, and 
selection of patients according to prognostic scoring 
systems [4]. The modified WHO prognostic scoring 
system is currently the most widely used system 
dichotomizing patients into a low- and a high-risk 

group. For patients with low-risk GTN single-agent 
therapy with i.v. or i.m. methotrexate (MTX) or 
alternatively dactinomycin (Act-D) is recommended 
[1,3]. For patients with high-risk GTN multi-agent 
chemotherapy, such as EMA-CO (etoposide, MTX, 
Act-D, cyclophosphamide, vincristine) or EMA-EP 
(etoposide, MTX, Act-D, cisplatinum), is advocated 
[2,3,5].

Despite these recommendations oral MTX for 
both low- and high-risk postmolar GTN patients has 
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been used at Aarhus University Hospital (AUH) as 
primary chemotherapy to all patients for the past  
30 years. Two studies including 15 and 37 patients 
treated with oral MTX supports this strategy report-
ing remission rates  80% [6,7]. However, both  
these studies included non-metastatic patients only. 
The treatment response is closely monitored at AUH 
by measuring serum human chorionicgonadotropin 
(hCG) biweekly, and chemotherapy is intensified 
promptly if the response is considered unsatisfactory. 
The primary advantage of this strategy could be to 
evade multi-agent chemotherapy to high-risk patients, 
who can obtain remission on less intensive chemo-
therapy, thereby avoiding possible acute and long-
term side effects of multi-agent chemotherapy [8,9]. 
Apart from direct toxic effect on several organs (e.g. 
cochlea, kidney, heart, lung) the long-term effects 
also include a non-trivial risk of second malignancies 
[10]. In addition, intensive initial chemotherapy may 
cause fatal acute bleeding especially in cases with 
widespread metastases [8,11–13]. However, drug 
resistance, prolonged treatment time, and ultimately 
treatment failure are valid arguments against the use 
of single drug MTX as first-line treatment to all 
patients.

As GTN is a rare disease, these questions have 
so far been difficult to address. For the past three 
decades, the chemotherapeutic strategy and fol-
low-up for patients with postmolar GTN has 
remained unchanged at AUH. The consistency to 
one treatment policy over such a long time period 
provides a unique possibility to obtain sufficient 
data for a valid retrospective data analysis. The pri-
mary objective of this study was therefore to exam-
ine the efficacy and safety of a response-adapted 
treatment strategy relying on oral MTX as first-line 
chemotherapy for postmolar GTN regardless of  
risk group.

Material and methods

This retrospective study included all patients treated 
with chemotherapy for postmolar GTN at AUH 
between January 1981 and September 2011. AUH is 
one of two national centers treating GTN, covering 
approximately 50% of the Danish population. We 
identified the study population by searching the 
AUH database, which incorporate all patients receiv-
ing chemotherapy for postmolar GTN. A total of  
75 postmolar GTN patients were identified. Four 
patients were excluded; two low-risk patients treated 
initially with i.v. MTX and two patients who were 
treated for elevated hCG without histopathologic 
proof of disease. The study population thus consisted 
of 71 consecutive postmolar GTN patients treated 
with oral MTX as first-line treatment.

The diagnosis of postmolar GTN was based on 
histopathologic examinations of evacuates and on 
repetitive measurements of hCG. The indications for 
chemotherapy remained stable during the inclusion 
period and are now the basis for the National Danish 
guidelines (www.dgcg.dk) where hCG increase on at 
least two measurements after evacuation, persistent 
hCG plateau after re-evacuation and/or persistent 
vaginal bleeding are being used.

An expert gynecologic pathologist at AUH 
reviewed 69 of the 71 cases to verify the diagnosis of 
hydatidiform mole. In the remaining two patients, we 
were unable to retrieve material for histopathologic 
review. However, based on the information found in 
the original pathology reports from their primary 
hospitals, both patients were included in the study.

Fifty-eight patients (84%) had a history of a com-
plete hydatidiform mole (CHM), whereas three 
patients (4%) were diagnosed with a partial hyda-
tidiform mole (PHM). Eight patients (12%) had a 
hydatidiform mole, which could not be classified as 
either partial or complete by the pathologist.

Data on genetic constitution (karyotype) of the 
hydatidiform moles were obtained from the Danish 
Mole Project [14]. In 38 (53%) of the patients with 
hydatidiform moles, genetic analyses were carried 
out and all had a diploid karyotype. All patients with 
diploid moles were also diagnosed as CHM by the 
expert pathologist.

Data on status at diagnosis, treatment, response 
and follow-up, were retrieved from the medical 
records. Pathology reports, imaging (chest x-ray, 
ultrasound scans of the uterus, and CT scans), and 
hCG levels were used to retrospectively classify the 
patients in low-risk (score  6) and high-risk 
(score  7) groups according to the FIGO 2000 
prognostic scoring and staging system [15].

The chemotherapeutic protocols and follow-up 
regimes were unchanged throughout the study period 
(Table I). First-line chemotherapy for all patients was 
oral MTX, administered every four weeks. Patients 
resistant to MTX, defined as an unsatisfactory half-
life, increase, or stagnation of hCG, were offered 
either dose intensification (three-week MTX sched-
ule) or second-line chemotherapy consisting of MTX 
combined with Act-D every four weeks (three-week 
schedule was used in a few patients). If the hCG 
levels did not normalize on second-line therapy, 
multi-agent chemotherapy (BEP) was used as third-
line therapy. All patients received one additional 
course of the last used chemotherapy schedule after 
hCG normalization.

Biochemical follow-up included monthly mea-
surements of hCG for one year. No patients were lost 
to follow-up, and complete survival data was retrieved 
in the Central Person Register (CPR), providing 
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(MTX or MTX Act-D). Focusing on low-risk post-
molar GTN we found that 58/64 (91%) were cured 
without use of third-line chemotherapy (BEP). In 
contrast, no high-risk patients were cured on first-
line oral MTX, but 4/7 (57%) obtained complete 
remission already on second-line chemotherapy 
(MTX Act-D). Third-line chemotherapy (BEP) 
was used in 9/71 (13%) to finally obtain complete 
remission, i.e. six low-risk and three high-risk patients 
(Table II). The median FIGO-score was 3 for the six 
low-risk patients and all but one had a tumor size 
larger than 3 cm.

A total of 349 courses of chemotherapy were 
given, with a median of five courses per patient for 
complete response, including the one course given 
for consolidation (Table II). Patients cured on first-
line oral MTX had a median of three courses (range 
1–10), corresponding to a median overall treatment 
time of 60 days (range 5–253). Patients cured on 
second-line chemotherapy had a median of six 
courses including three courses of MTX (range 1–5) 
before shift to second-line therapy. The nine patients 
cured on third-line chemotherapy had a median of 
eight courses (range 5–9) for remission, with a 
median overall treatment time of 162 days (range 
107–227). In these patients a median of only one 
MTX course (range 1–5) was given before the shift 
to second-line therapy, and a median of two courses 
(range 1–4) on second-line chemotherapy before 
shifting to BEP.

As demonstrated in Figure 1, we found a LOG-
linear correlation between the level of hCG at  
diagnosis and overall treatment time (R2  0.39; 
p  0.001). The overall treatment time for high-risk 
patients (solid circles) was similar to the overall treat-
ment time for low-risk patients for a given initial level 
of hCG. By calculating the median hCG level mea-
sured at the onset of each series of chemotherapy for 
the three groups of patients cured on the different 
lines of chemotherapy (Figure 2), the impact of hCG 
and the risk of developing resistance to second- and 

unambiguous data on vital status. Patient files were 
also checked individually for non-fatal recurrences. 
A log-linear regression model was used to evaluate 
the correlation between hCG and treatment time. 
The study was approved and registered by the Dan-
ish Data Protection Agency.

Results

Sixty-four patients (90%) were retrospectively cate-
gorized as FIGO low-risk and seven patients (10%) 
as FIGO high-risk. Forty-nine patients (69%) had 
FIGO stage I disease, whereas 22 patients (31%) had 
metastatic disease (FIGO stage II–IV). Median 
FIGO scores for the patients cured on the different 
lines of chemotherapy are given in Table II. Com-
plete response to first-line oral MTX chemotherapy 
was achieved in 35/71 (49%), while 62/71 (87%) had 
complete response on first- or second-line therapy 

Table I. Chemotherapy schedules used at Aarhus University 
Hospital for the treatment of postmolar GTN since 1981.

Chemotherapy 
schedule

First-line: (MTX) Per oral methotrexate (MTX)  
2.5 mg administered 4 times a 
day for 5 days with oral calcium 
folinat (1 ml  4 daily). Schedule 
repeated every 4 weeks 
(alternatively every 3 weeks).

Second-line: 
(MTX Act-D)

MTX regime (1. line)  
dactinomycin (Act-D) 0.5 mg  
i.v. for 5 days Schedule repeated 
every 4 weeks (alternatively every 
3 weeks).

Third-line: (BEP) Bleomycin 30,000 IU i.v. day 2, 9, 
and 16, etoposide 100 mg/m2 i.v. 
day 1–5 (since 2010: 165 mg/m2 
i.v. day 1–3) and cisplatin  
20 mg/m2 i.v. day 1–5 (since 
2010: 50 mg/m2 i.v. day 1–2). 
Schedule repeated every 3 weeks.

i.v., intravenous.

Table II. Clinical characteristics of 71 patients treated for postmolar gestational trophoblastic neoplasia at Aarhus University Hospital in 
the period 1981–2011 distributed in three groups according to the line of chemotherapy on which they achieved complete remission. The 
number total of chemotherapy courses always include the course given for consolidation.

First-line Second-line Third-line All

All patients 35 (49%) 27 (38%) 9 (13%) 71 (100%)
Low-risk 35 23 6 64 (90%)
High-risk 0 4 3 7 (10%)
FIGO scorea 1 (0–6) 4 (1–10) 6 (1–14) 3 (0–14)
FIGO-stage, I/II/III/IVb 26/1/8/0 18/0/9/0 5/0/3/1 49/1/20/1
Number of coursesa 3 (1–10) 6 (3–8) 8 (5–9) 5 (1–10)
Treatment time/daysa 60 (5–253) 118 (53–234) 162 (107–227) 110 (5–253)
Agea 28 (18–54) 32 (15–56) 30 (20–34) 27 (15–56)
hCGc before chemotherapya 1186 (11–130 000) 21000 (40–200 000) 65000 (3200–670 000) 5500 (11–670 000)

aMedian (range); bNumber of patients with the stages indicated; cSerum human choriogonadotropin.
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third-line chemotherapy following oral MTX can be 
visualized. As the number of series of chemotherapy 
was linearly correlated with time (data not shown), 
the slope of the curves also indicates the decay of 
hCG (half-life). Figure 2 shows that the decay of 
hCG during the final phase of treatment was com-
parable for all three groups.

Due to toxicity two patients shifted from MTX 
to single agent Act-D and had complete remission 

on this. Likewise due to anemia and pulmonary 
symptoms four patients (44%) treated with BEP had 
bleomycin discontinued in the last course of chemo-
therapy, and for one patient the dose was reduced to 
67% in the last two courses. Compared to patients 
treated with MTX and Act-D, side effects were 
reported more frequently in the group treated with 
BEP. In this group, four patients (44%) experienced 
cisplatin-induced ototoxicity. No fatal acute toxicities 
occurred and no recurrences were observed in any 
patient.

Discussion

In this study, the response-adapted treatment proto-
col for postmolar GTN used at AUH has been eval-
uated. To analyze the data in relation to the 
contemporary literature, the 71 patients with post-
molar GTN were retrospectively classified in low- 
and high-risk groups. The retrospective design of the 
study may have had impact on FIGO scoring of the 
patients. The description of the imaging, e.g. tumor 
size and number of metastases was insufficient in 11 
patients, which could have resulted in a lower FIGO 
score, as potential points received from imaging were 
not included. However, the relative distribution of 
patients into low- (90%) and high-risk (10%) groups 
were comparable to other published studies [16] and 
most likely not more inaccurate than that reported 
in many prospective studies [17].

The initial response rate obtained with oral MTX 
in this study (49.3%) was similar to another study 
using a comparable dose of i.m. MTX as initial  
chemotherapy [18] but around 20% lower than 
reported in studies using higher doses of MTX, e.g. 
125–200 mg i.v. or i.m. bi-weekly [4,16,19,20].  
The inclusion of high-risk patients and the high per-
centage of metastatic patients (31%) could explain 
this finding [4,5,16].

It has previously been observed that approximately 
20–30% of all GTN patients may become resistant 
to the primary chemotherapeutic agent and require 
multi-agent chemotherapy [2,3,20,21]. In our study, 
the percentage of patients needing multi-agent che-
motherapy was only 13% (N  9). High hCG level, 
large tumor size and high FIGO score characterized 
these patients when compared to patients cured on 
oral MTX. Many studies therefore suggest that 
patients with hCG  100 000 IU/L and FIGO score 
of 5–6 should be treated initially with multi-agent 
chemotherapy [2,17,22,23]. In the present study no 
high-risk patients and only 25% of the patients with 
FIGO score of 5–6 were cured on oral MTX. How-
ever, second-line chemotherapy (MTX combined 
with Act-D) cured 75% of all patients with a FIGO 
score 5–6 and 57% of the high-risk patients.
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Figure 2. The median serum human choriogonadotropin (hCG) 
level before start of each course of chemotherapy for the 71 
patients with postmolar gestational trophoblastic neoplasia divided 
into three groups according to the line of chemotherapy, by which 
they obtained complete remission. The total number of 
chemotherapy courses was median of three, six and eight for final 
remission on first- (black squares), second- (gray circles) and 
third-line chemotherapy (open circles), respectively.
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Figure 1. Overall treatment time in 71 patients with postmolar 
gestational trophoblastic neoplasia plotted as a function of serum 
human choriogonadotropin (hCG) measured just before start  
of chemotherapy by use of LOG-linear regression (R2  0.39; 
p  0.001). Open circles indicate low-risk (N  64) and solid 
circles (N  7) high-risk patients according to FIGO scoring 
system.
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It could be argued that the adaptive treatment 
protocol used at AUH may prolong the overall treat-
ment time with negative consequences for quality of 
life including postponement of any subsequent preg-
nancies. However, in our study the number of courses 
needed to achieve complete remission were fewer 
[17,18] and the total treatment time were compa-
rable or even shorter than the treatment times 
reported by institutions using bi-weekly schedules 
[22,24]. The low number of MTX courses observed 
in patients shifted to second- or third-line chemo-
therapy indicates that all patients in the present study 
were carefully observed and promptly shifted to the 
next line of chemotherapy as soon as drug resistance 
was suspected. This demonstrates that the response-
adapted protocol applied at AUH is feasible. How-
ever, this strategy requires high degree of compliance 
both on the part of the patient and from the involved 
healthcare personnel, which may not be feasible in 
all parts of the world.

We found that the overall treatment time was 
directly correlated to the hCG level at diagnosis 
regardless of risk group (Figure 1). This suggests that 
the hCG level is by far the strongest prognostic fac-
tor and that the additional prognostic information 
obtained by the composite FIGO system is minimal. 
Further, the predictive information obtained from 
the repetitive hCG measurements during treatment 
(Figure 2) showed that the decay of hCG during the 
final phase of treatment was comparable for patients 
cured on first-, second- and third-line of chemother-
apy. This finding suggests that resistance to MTX 
does not hamper the antineoplastic effect of the final 
treatment schedule that eventually leads to complete 
remission, which is in contrast to a previous report 
[21]. Our data is therefore in agreement with other 
results showing that initial treatment with MTX has 
no detrimental impact on the chances for finally 
obtaining remission if drug resistance emerges and 
that multi-drug resistance occurs more frequently 
after failure of combination therapy than after failure 
of single-agent therapy [12]. This also favors the pro-
tocol applied at AUH using low-dose single drug 
chemotherapy as initial therapy to all GTN patients, 
as the overall outcome is not affected, and multi-
agent therapy is reserved if resistance appears.

In our study no relapses where found as opposed 
to studies reporting an overall recurrence rate of 
3–8% [2,8,16,19]. Based on these observations, we 
had expected 3–5 cases of relapse, especially as we 
deliver only one course of consolidation chemother-
apy (even in high risk) as opposed to three consolida-
tion courses which has been recommended based on 
a large retrospective comparison of outcome in Dutch 
and British low risk GTN patients treated with MTX, 
where the risk of recurrence appeared to increase 

from 4% to 8% by decreasing the number of con-
solidation courses from three to two [25]. However, 
differences in patient material, indications for che-
motherapy, scoring systems and hCG assays ham-
pers this UK–Dutch comparison. Another important 
difference is our adaptive approach which in this 
context implies that the consolidation course of che-
motherapy is given with the drug combination (first-, 
second-, third-line) which has been found effective 
based on the response observed during treatment.

Only two patients (3%) had oral MTX replaced 
due to toxicity, both had reversible side effects (exan-
thema and raised liver enzymes) and were cured on 
Act-D. Toxicity, and especially hematological toxic-
ity, as stated in other studies in relation to the use of 
MTX [19,26–28], was not reported, which could be 
due to the low dose of MTX and the four-weeks 
treatment interval.

In contrast, five of the nine patients (56%) receiv-
ing multi-agent chemotherapy had dose modifica-
tions due to side effects. As expected, ototoxicity 
(grade 2 and 3) was observed in patients treated with 
cisplatin.

No disease- or treatment-related deaths occurred 
in the 30-year period, which we believe is connected 
to the low-dose of initial chemotherapy used in our 
study. This view is substantiated by the occurrence 
of early deaths reported in studies using multi-agent 
as initially chemotherapy in high-risk patients with 
large tumor burden [8,11–13]. With the adaptive 
protocol used at AUH all patients may be spared 
from this potential danger apparently without risking 
chemotherapy resistance, prolongation of overall 
treatment time or treatment failure. The adaptive 
strategy also spares some (high-risk) patients from 
the toxicities of multi-agent chemotherapy compared 
to the setting where first-line treatment with multi-
agent chemotherapy is based on risk grouping at 
diagnosis.

In conclusion, this study therefore questions the 
dogma that all high-risk patients should be treated 
initially with multi-agent chemotherapy. In fact, this 
retrospective study points to response-adapted che-
motherapy rather than initial risk group stratification 
as a better way to maximize the therapeutic window. 
From the patient perspective, most patients would 
also prefer low-dose chemotherapy, as long as it does 
not compromise the treatment efficacy [24].
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