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Abstract

Objectives To compare clinical characteristics and factors predictive of resistance to initial treatment with Methotrexate-folinic

acid (MTX-FA) in women with low-risk gestational trophoblastic neoplasia (GTN). Design A retrospective study Setting

A tertiary center Populations Patients diagnosed with low-risk GTN. Methods: Demographic data, disease characteristics,

treatment response, toxicity and data of the subsequent pregnancy were collected and analyzed. Main outcome measures

Groups of patients who were responsive or resistance to treatment were compared. Stepwise logistic regression analysis was

used to identify factors predictive of resistance to Methotrexate chemotherapy. Results Totally, 113 patients were eligible for

analysis. The primary remission rate was 55.8% with first-line MTX-FA. All others patients achieved remission by subsequent

treatment with Actinomycin D or multiple-agents chemotherapy. Relapse of disease was found in 4.4% and the overall survival

rate was 99.1%. Univariate analysis showed that pre-treatment serum hCG, neutrophil-to-lymphocyte ratio at baseline, and

serum hCG ratio of the first three consecutive cycles (C) were significantly associated with resistance to MTX-FA. Independent

factors that predict failure to respond to first-line MTX-FA were pre-treatment serum hCG [?]15,000 IU/L (OR 3.95; 95%CI

= 1.48-10.52; p=0.006), a less than 4.8-fold reduction of serum hCG between cycle 1 and cycle 2 (C1/C2) (OR 4.08; 95%CI

= 1.60-10.39; p=0.003), and a less than 7-fold reduction of serum hCG from cycle 2 to cycle 3 (C2/C3) (OR 10.15; 95%CI =

3.10-33.30; p<0.001). Conclusions First-line MTX-FA treatment is effective in 55.8% of patients. Pre-treatment serum hCG,

and hCG ratio between consecutive treatment cycles predicts initial treatment failure.

Introduction

Gestational trophoblastic neoplasia (GTN) is a rare malignancy with approximately 18,000 women diagnosed
per year worldwide. The prevalence varies widely and higher in Asian, American Indian and African Amer-
ican descent.1 About 50% of GTN follows molar pregnancy, but it can be a consequence of any pregnancy
events including abortion, ectopic or term pregnancy. The histopathology of GTN encompasses fours ma-
lignant forms; invasive mole, choriocarcinoma, placental site trophoblastic tumor (PSTT), and epithelioid
trophoblastic tumor (ETT).2,3 Most GTN patients are diagnosed clinically using the definition proposed
by the collaboration of the International Society for the Study of Trophoblastic Disease (ISSTD), the In-
ternational Gynecologic Cancer Society (IGCS) and the Society of Gynecologic Oncologists (SGO) in the
International Federation of Gynecology and Obstetrics (FIGO) 2000 meeting, known as the “FIGO 2000

1
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. criteria”.4-6 FIGO established the GTN staging and scoring system which modified the World Health Or-
ganization (WHO) 1983/Charring Cross scoring system based on prognostic factors that were first stated
by Bagshawe in 1976.7 Patients with FIGO stage I and stage II-III with score <7 are classified as low-risk
GTN and could be cure using single agent chemotherapy, either Methotrexate (MTX) or Actinomycin-D
(Act-D), with a primary remission rate of 50-90%, depending on dosage, schedule, and route of adminis-
tration. Patients with FIGO score [?]7 are classified as high-risk GTN and should be treated with com-
bination chemotherapy, such as Etoposide, MTX, Act-D, Cyclophosphamide, and Vincristine (EMA-CO)
regimen.2,4,8,9

Retrospective studies based on small sample sizes have demonstrated that FIGO stage III, high score, present
of metastatic disease, large tumor size, high levels of serum hCG, and long interval from antecedent pregnancy
are associated with resistance to single-agent chemotherapy in patients with low-risk GTN.10-12

We aimed to compare the clinical characteristics of patients with low-risk GTN between patients that re-
sponded to MTX-FA and those who were resistance, and to identify independent predictors of resistance to
MTX-FA therapy.

Methods

After approval by the Siriraj Institutional Review Board (SIRB), a retrospective review of medical records of
patients diagnosed with low-risk GTN in Siriraj hospital between January 2002 and June 2018 was conducted.
The exclusion criteria included placental-site trophoblastic tumor (PSTT), epithelioid trophoblastic tumor
(ETT), incomplete treatment or loss to follow-up during MTX-FA treatment. Data collected including age,
body mass index (BMI), gravidity, contraceptive method, histopathology of antecedent pregnancy, diagnosis
criteria for GTN and its pathology, FIGO stage and score, complete blood counts, serum hCG, chemotherapy
regimens and number of cycles, toxicity, response of treatment, follow-up oncologic outcomes and subsequent
pregnancy.

Histopathologic diagnosis of molar pregnancy or choriocarcinoma was made or reviewed by gynecologic
pathologist, but not all cases had p57 confirmation. The FIGO 2000 criteria are used for GTN diagnosis,
staging and scoring. This criterion was either (i) rising serum hCG ([?]10% increase over the previous weekly
value) for [?]3 measurements over a period of [?]2 weeks, (ii) serum hCG plateau (<10% change over the
previous weekly value) for four measurements over three consecutive weeks, (iii) persistence of elevated serum
hCG for [?]6 months after pregnancy termination, or (iv) histological diagnosis of choriocarcinoma.4-6,13 After
receiving a diagnosis of GTN, patients underwent a metastatic survey by history taking, physical examination,
complete blood testing, chest x-ray, and whole abdominal ultrasonography or computer tomography scan.
Patients classified as low-risk GTN were treated with MTX 50 mg intramuscular on days 1, 3, 5, 7 alternating
with Folinic acid 15 mg intramuscular on days 2, 4, 6, 8 and repeated every 2 weeks, which adapted from
regimen used in Charring Cross hospital.8,14 Serum hCG, complete blood counts, liver function, renal function
and electrolytes were evaluated after/during every cycle of chemotherapy. Neutrophil-Lymphocyte ratio
(NLR) was calculated by dividing the absolute neutrophil count by absolute lymphocyte count, before MTX-
FA initiation. The first three cycles of chemotherapy were designated as “C1, C2, C3” and comparison of
serum hCG between each treatment cycle; C1/C2 and C2/C3, which is defined by the serum hCG at the
previous cycle divided by the serum hCG of the following cycle. Toxicity was assessed using the Common
Terminology Criteria for Adverse Events (CTCAE) version 4. Patients who achieved normal serum hCG
(<3 IU/L) received an additional 2-3 courses of MTX-FA as consolidation treatment. Primary remission was
defined as a normal serum hCG for three consecutive weeks and complete remission for [?]6 months. Patients
who achieved primary remission were defined as responsive group. Patients who did not achieve complete
remission by first-line MTX-FA were classified as resistance group. A diagnosis of resistance was made if the
serum hCG declined less than 10% over 3 consecutive samples, increased over two consecutive samples, or a
new metastatic lesion was detected.2,8,13 In the MTX-FA resistance group, Act-D or combination regimens
were used as salvage treatment according to physicians’preference. After remission was achieved, serum hCG
was evaluated monthly for one year and then annually. A combined oral contraceptive pill was encouraged
and pregnancy was allowed after one year of normalized serum hCG. A re-elevation of serum hCG after three
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. weeks of normalization was defined as a relapse.15,16

Statistical analyses were performed using SPSS for Windows version 18.0 (SPSS Inc., Chicago, IL, USA).
Data are presented as number and percentage, mean ± SD or median and interquartile range [IQR]. Catego-
rical variables were compared using the chi-square test or Fisher’s exact test, and continuous variables were
compared using Student’s t-test or Mann-Whitney U test. Stepwise logistic regression analysis was used to
identify variables independently associated with the failure to respond to first-line MTX-FA. The results are
presented as odds ratio (OR) and 95% confidence interval (CI). A receiver operating characteristic (ROC)
curves analysis was applied to define the optimal cut-off to predict MTX-FA resistance status. All P -values
were two-sided and less than 0.05 was considered statistically significant.

Results

Between January 2002 and June 2018, 120 patients met the inclusion criteria. Seven patients were excluded
because they had refused chemotherapy and loss to follow-up. Totally, 113 patients were eligible for analysis
(Figure 1). The mean age was 31.5 ± 7.9 years. First-line MTX-FA treatment resulted in 63 patients achieving
complete remission and 50 patients that were resistance (Table 1). The median number of cycles for all study
patients was seven [IQR 5-10]. There were no significant differences in demographic data and pathology of
antecedent pregnancy between responsive and resistance groups. Most patients in both groups had either a
complete or partial mole as their antecedent pregnancy. Serum hCG levels before and after termination of
the antecedent pregnancy were significantly associated with the failure to respond to MTX-FA treatment. No
significant differences in diagnosis criteria, FIGO scoring, Hammond classification, or duration from GTN
diagnosis to date of MTX-FA initiation were detected between groups. Serum hCG at the time of GTN
diagnosis and pre-treatment serum hCG was significantly higher in the resistance group. Most factors in the
FIGO 2000 scoring system were also not significantly different between the groups except for pre-treatment
serum hCG. For easily utilized in clinical practice, we using serum cut-off 15,000 IU/L instead of median
value of 17,303 IU/L, and the difference was still significance. No patient with pre-treatment serum hCG
>100,000 IU/L achieved remission with first-line MTX-FA treatment. The NLR was significantly higher in
the resistance group. The number of MTX-FA cycles was comparable (8.4 vs 7.4 cycles) between responsive
and resistance groups, respectively (P = 0.112).

Primary remission following MTX-FA treatment was found in 63 patients (55.8%). In the resistance group,
all patients received second-line chemotherapy and achieved complete remission. Forty-one patients received
Act-D, eight patients received EMA-CO and one patient received the Methotrexate, Actinomycin, Cyclo-
phosphamide (MAC) regimen. After remission, two patients that had responded to MTX-FA and three
patients from the resistance group experienced a disease relapse. One of the latter suffered from a second
relapse, then received a multi-agent regimen and ultimately died (Figure 1). The overall survival rate of
study patients was 99.1%.

During treatment, a reduction of serum hCG between cycles was significantly associated with failure to
respond to MTX-FA (P< 0.001). Specifically, serum hCG C1/C2 less than 4.8 AUC 0.734 (95% confidence
interval [CI], 0.641-0.827; P< 0.001), and serum hCG C2/C3 less than 7 AUC 0.757 (95% CI 0.669-0.845;
P < 0.001) are the optimal cut-points for predicting predictive failure to respond to MTX-FA. (Appendix
S1). Four significant factors predicting failure to respond to MTX-FA were identified by univariate analysis;
pre-treatment serum hCG [?]15,000 IU/L, reduction of serum hCG C1/C2 <4.8 times, reduction of serum
hCG C2/3 <7 times and neutrophil/lymphocyte ratio [?]2). These variables were further analyzed in a
multivariate model using forward stepwise logistic regression (Table 2). Pre-treatment serum hCG [?]15,000
IU/L (odd ratio [OR] 3.95, 95% CI 1.48-10.52; P = 0.006), a reduction of serum hCG between C1/C2 using
a cut-point of <4.8 (OR 4.08; 95%CI, 1.60-10.39; P = 0.003), and a reduction of serum hCG C2/C3 using
a cut-point of <7 (OR 10.15; 95%CI, 3.10-33.30; P < 0.001) were individually prognosticative for failure to
respond to MTX-FA. Using the hCG cut-off for C1/C2 together with C2/C3, 74.3% of patients with two
criteria were resistant to first-line MTX-FA therapy while only 6.5% of patients that did not meet either
criteria were resistant.
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. MTX-FA induced gastrointestinal toxicity was found in 18 patients (28.6%) and four patients experienced
grade 3-4 toxicity. Hepatotoxicity was found in nine patients (9.5%) and three were grade 3-4. All toxicities
were manageable (Appendix S2).

Twelve patients subsequently became pregnant after complete remission for seven months to six years,
including nine patients in first-line MTX-FA remission group and three patients in the resistance group.
There were 10 term deliveries, one abortion and one still birth. Two pregnancy with unfavorable outcome
were in MTX-FA remission group.

Discussion

Main Findings and interpretation

Gestational trophoblastic neoplasia is a malignancy that does not require histopathologic confirmation. GTN
was once regarded as a lethal neoplasia due to its highly metastatic behavior. However, since the development
of effective chemotherapy in 1956, it became highly curable with remission rates approaching 90-100% even
in metastatic disease. Sequential monochemotherapy initiated with MTX or Act-D is the globally accepted
standard of treatment for low-risk GTN.2,3,17,18 Many retrospective studies have compared the efficacy of
different chemotherapy protocols for low-risk GTN. These studies reported that the commonly used first-
line regimens for treating low-risk GTN were 1) 8-day regimen of MTX-FA intramuscularly alternating
with FA repeated every 14 days, 2) weekly 30-50 mg/m2MTX intramuscular, 3) MTX 5-day regimen given
intravenously or intramuscularly and repeated every 14 days, 4) pulse intravenous MTX every 14 days, 5)
Act-D single dose repeated every 14 days, and 5) Act-D intravenous 5-day repeated every 14 days.19 Among
these, weekly 30-50 mg/m2 MTX intramuscular showed inferior efficacy with only 49-74% primary remission
rate while other regimens were 69-94%. A Cochrane review concluded that Act-D regimen was more likely to
achieve primary remission than MTX with risk ratio (RR) 0.65 (95% CI 0.57-0.75). Take into account that
most women with low-risk GTN were cured with first-line or salvage treatment regardless of the regimen
used, 5-day MTX and 8-day MTX-FA regimen was more commonly used as first-line chemotherapy in low
risk GTN due to its fewer toxicity.19

In our institute, as well as in Europe and North America, the 8-day MTX-FA alternating regimen is the
standard initial treatment. The second-line therapy may be Act-D or a multiple drug regimen based on serum
hCG cut-points of 300 IU/L or 1,000 IU/L or the clinician’s judgement.2,8,16,20,21 The previously reported
remission rate by initial MTX and overall remission rate together with subsequent line of chemotherapy,
relapse rate and subsequent pregnancy outcomes was shown in Table 3.10-12,15,16,20-43 The 8-day MTX-FA
regimen has been widely used due to its good efficacy and manageable toxicity. We observed a remission
rate of 55.8% which is consistent with other published reports that have ranged from 50-72%.16,21,23,25,28

The variation in remission rates may result from different patient characteristics and ethnicity.

Adherence to established criteria for the diagnosis of treatment failure may result in delayed detection of
drug resistance.2,8,13 Patients in our resistance group received an average of seven courses of MTX before
changing to second-line therapy. This can lead to a prolonged treatment course, decreased patient satisfaction
and increased toxicity. Many factors have been studied for possible association with single-agent resistance
including a FIGO score of 5-6, presence of metastatic disease, tumor size >3 cm, higher pretreatment serum
hCG at cut-off 30,000 or 100,000 IU/L, longer interval from antecedent pregnancy at cut-off 2 or 4 months,
and pathology of choriocarcinoma.11,12,44Patients with a FIGO score of 5-6 are considered an “intermediate-
risk group” and have only 30-35% remission rate with single agent MTX.21 On the contrary, we did not
observe these factors to be significantly associated with failure to respond to 8-day MTX-FA.

A few studies have explored FIGO score, ultrasonographic appearance, Doppler study, and serum hCG level
with the likelihood of resistance to MTX. A prospective study in 147 women with low-risk GTN, found
that FIGO score [?]4 was associated with increased risk of resistance to 5-day MTX (OR 6.80; 95% CI,
2.54-18.96).45 Epstein et al, studied ultrasonographic findings in 36 patients with low-risk post-molar GTN
and reported that uterine lesion size [?]4 cm was significantly associated with MTX-FA resistance (72.7% vs
27.3%,P = 0.008.46 The Doppler study of uterine artery pulsatile index (UAPI) [?]1 which represent high-
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. vascularity was reported to be a predictor for MTX-FA resistance in intermediate-risk GTN with resistance
proportion of 67% compared with 42% in patient who had UAPI >1 (P = 0.036).47 A combined UAPI [?]1
and a FIGO score of 6 was reported to lead to MTA resistance in 100% of patients.48 The high time-averaged
mean velocity of uterine artery ([?]29.5 cm/sec) had higher risk of resistance to 5-day MTX intramuscular
protocol with OR 5.57 (95% CI, 2.14-14.44).45

Interestingly, our study found that none of the eight patients with pre-treatment serum hCG >100,000 IU/L
responded to first-line MTX-FA treatment. This finding was consistent with a report by McGrath et al.
that examined women with low-risk postmolar GTN and serum hCG level >100,000 IU/L. They used the
same protocol of MTX-FA as our study, and found that 70.3% of study patients did not respond to MTX-FA
and required additional chemotherapy.27 In order to use serum hCG to predict MTX resistance, previous
study use regression in 1 log, or regression curve preceding the fourth and sixth cycles, or used mathematic
equation.49,50 Mono-exponential equation modeling of hCG kinetics (hCGres) was the predictor of resistance
to 30 mg/m2 MTX weekly protocol.50

We propose a cut-off point of serum hCG between C1/C2 and C2/C3 that could be more easily applied
in clinical practice. This could result in fewer courses of chemotherapy and decreased time to remission.
This hypothesis merits further study using a multicenter prospective design together with cost analysis and
patient satisfaction survey.

The Neutrophil-lymphocyte ratio is a prognostic factor for survival outcome in various types of cancer such
as liver, prostate, lung and melanoma. Neutrophils are involved with tumor-related chronic inflammation,
suppress cytotoxic T-cell activity and promote metastasis. Lymphocytes also play a role in the cell-mediated
adaptive immune response.51 Thus, the imbalance between neutrophils and lymphocytes ratio can reflect
systemic inflammation and anti-apoptotic effect.52 A retrospective cohort of 5,363 patients diagnosed with
breast, pancreas, liver, prostate, esophagus, colon, ovary or skin cancer between 1986-2014 reported that
the prognostic value of NLR differed between subgroups of patients. Patients with stage IV or melanoma
were associated with more accurate prognostic potential from NLR.51 To our knowledge, there has been
no previous study of GTN that included NLR as a prognostic factor. Our study found that a baseline
NLR [?]2 was significantly associated with resistance to first-line MTX-FA (OR 2.90; 95%CI, 1.30-6.80; P =
0.010). This finding is consistent with previous studies in liver and lung cancers that are also share highly
vascularized nature. Although there was no standard cut-off for NLR (range >1.0 to 6.0), a systematic
review in patients with liver cancer using a cut-off value of >2.0 but <3.0 had poor prognostic value for
overall survival with hazard ratio (HR) 1.35 (95%CI, 1.23-1.48; P < 0.001).53 We suggest that NLR as a
predicting factor for resistance to first-line MTX is useful and convenient because it can be calculated from
the peripheral blood count obtained from every patient before initiating chemotherapy.

There were no serious adverse effects that required changes to the treatment regimen. Toxicity of MTX
and Act-D were comparable, but Act-D tends to be associated with more grade 3-4 hematotoxicity and GI
toxicity. EMA-CO regimen associated with 62.5% grade 3-4 hematotoxicity. However, toxicity was not well
defined and reported due to retrospective nature.

Strengths and limitations

To our knowledge, this was the first study to demonstrate a cut-off point of reduction of serum hCG and
use NLR for predicting MTX-FA resistance. All specimens were reviewed by gynecologic pathologists. The
drawback of our study was retrospective nature and inadequate toxicity profile and subsequent pregnancy
outcomes. No histopathology report of placenta or conceptive product after termination of subsequent
pregnancy.

Conclusion

The first-line 8-day MTX-FA regimen has a fair efficacy and tolerable toxicity. All study patients with low-
risk GTN achieve remission whether from first-line or salvage therapy. Independent predictors for first-line
MTX resistance were pre-treatment serum hCG [?]15,000 IU/L, reduction of serum hCG between C1/C2
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. using a cut-point of <4.8 and serum hCG C2/C3 using a cut-point of <7. Using the predictive factors known
at earlier period of treatment may aid to early identify MTX-FA resistance and timely switch to second-line
treatment.
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Table 1. Disease characteristics of 113 study patients classified by treatment outcomes

Variables
Remission group, n (%)
n=63

Resistant group, n (%)
n=50 p value

Age, years 31.9 ± 10.1 31.0 ± 8.4 0.759
Histology of antecedent
pregnancy

0.097

Complete mole (n=85) 51 (60.0) 34 (40.0)
Partial mole (n=7) 3 (42.9) 4 (57.1)
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.

Variables
Remission group, n (%)
n=63

Resistant group, n (%)
n=50 p value

Molar, not specified
type (n=15)

7 (46.7) 8 (53.3)

No pathology report
(n=6)

2 (33.3) 4 (66.7)

Serum hCG before
molar termination,
IU/L*

273,888
[161,019-510,606]

509,372
[200,000-1,000,000]

0.008

Serum hCG at GTN
diagnosis, IU/L

5,322 [1,089-16,993] 17,303 [2,146-45,196] 0.020

Interval from
antecedent pregnancy,
weeks

5.9 [4.4-10.7] 5.8 [4.3-12.3] 0.956

Pathology at initiated
chemotherapy

0.326

Postmolar GTN
(n=102)

55 (53.9) 47 (46.1)

Invasive mole (n=5) 4 (80.0) 1 (20.0)
Choriocarcinoma (n=6) 4 (66.7) 2 (33.3)
FIGO stage 0.650
I (n=90) 49 (54.4) 41 (45.6)
II (n=1) 1 (100) 0 (0)
III (n=22) 13 (59.1) 9 (40.9)
FIGO score 0.084
0-2 (n=66) 40 (60.6) 26 (39.4)
3-4 (n=32) 18 (56.3) 14 (43.8)
5-6 (n=15) 5 (33.3) 10 (66.7)
Pre-treatment serum
hCG, IU/L

0.007

<15,000 (n=70) 46 (65.7) 24 (34.3)
[?]15,000 (n=43) 17 (39.5) 26 (60.5)
Neutrophil/Lymphocyte

ratio*
2.0 ± 0.7 2.5 ± 1.3 0.017

Serum hCG at C1,
IU/L

4,880 [776-18,775] 16,028 [2,146-42,026] 0.023

Serum hCG at C2,
IU/L

490 [75-1,738] 2,772 [242-12,860] <0.001

Serum hCG at C3,

IU/L*

42 [6-493] 893 [ 136-4,066] <0.001

Reduction of serum
hCG C1/C2, times

7.97 [4.93-18.57] 3.98 [2.21-8.35] <0.001

<4.8 (n=44) 14 (31.8) 30 (68.2)
[?]4.8 (n=69) 49 (71.0) 20 (29.0)
Reduction of serum
hCG C2/C3, times

7.29 [2.70-13.98] 2.46 [1.22-4.76] <0.001

<7.0 (n=73) 29 (39.7) 44 (60.3)
[?]7.0 (n=38) 33 (86.8) 5 (13.2)
Number of cycles 8.4 ± 3.6 7.4 ± 3.4 0.112
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. C, cycle; hCG, human chorionic gonadotropin; GTN, Gestational trophoblastic neoplasia; FIGO, the Inter-
national Federation of Gynecology and Obstetrics.

* = data missing in some patients

Variables Univariate analysis Univariate analysis Multivariate analysis Multivariate analysis

OR [95% CI] P OR [95%CI] P
Pre-treatment serum hCG, [?]15,000 IU/L 2.90 [1.30-6.40] 0.010 3.95 [1.48-10.52] 0.006
Reduction of serum hCG C1/C2, <4.8 times 5.25 [2.31-11.92] <0.001 4.08 [1.60-10.39] 0.003
Reduction of serum hCG C2/C3, <7 times 10.00 [3.50-29.00] <0.001 10.15 [3.10-33.30] <0.001
Neutrophil/lymphocyte ratio [?]2 2.90 [1.30-6.80] 0.010

Table 2. Univariate and multivariate analysis of predictors for resistance to initial Methotrexate treatment

C, cycle; hCG, human chorionic gonadotropin; OR, odds ratio.

Table 3. Methotrexate protocol for treatment of low-risk gestational trophoblastic neoplasia

Protocol of
MTX Designs No.

MTX
remission
(%)

Overall
remission
(%)

Relapse
(%)

Subsequent
pregnancy

MTX 50
mg/D im.
D1, 3, 5, 7
FA 15 mg
oral D2, 4,
6, 8
McNeish IA.

et al. 2002*
Retrospective
1992-2000
Postmolar
GTN

485 69.1 100 3.3 No report

Khan F. et al.

2003*
Retrospective
1987-2000
Low-risk GTN

250 72 98 3.2 128 full term
22 abortion 2
molar

McGrath S. et
al 2010

Retrospective
1980-2008
Postmolar
GTN hCG
>100,000

37 29.7 100 No report No report

Baptista AM.
et al 2012

RCT
2009-2010
Low-risk GTN

20 50 No report No report No report

Sita-Lumsden
A. et al 2012

Retrospective
2000-2009
Postmolar
GTN

554 57 100 2.9 All cured No report

Taylor F. et al.
2015

Retrospective
2000-2011
Low-risk CCA

65 35 100 17 All cured 6 full term 1
stillbirth 1
abortion

Mangili G. et

al. 2018*
Retrospective
Low-risk GTN

99 71.1 100 3 No report
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.

Protocol of
MTX Designs No.

MTX
remission
(%)

Overall
remission
(%)

Relapse
(%)

Subsequent
pregnancy

Current
Study+

Retrospective
2002-2018
Low-risk GTN

113 55.8 100 4.4 10 full term 1
abortion 1
stillbirth

MTX
1mg/kg/D
im. D1, 3,
5, 7 FA 0.1
mg/kg oral
D2, 4, 6, 8
Chalouhi GE.
et al. 2009

Retrospective
1999-2006
Low-risk GTN

142 77.5 99.9 4.9 No report

Uberti EM. et
al. 2015

Retrospective
1992-2012
Low-risk GTN

115 75.7 100 2.6 No report

Lee YJ. et al
2017++

Retrospective
2000-2013
Low-risk GTN

16 68.8 100 No report No report

Maesta I. et
al. 2018

Retrospective
1974-2014
Postmolar
GTN

151 84.1 100 3.3 No report

Mangili G. et

al. 2018*
Retrospective
Low-risk GTN

77 77.9 100 6.5 No report

Prouvot C. et
al 2018

Retrospective
1999-2017
Low-risk GTN

877 88.4 100 No report No report

Braga A. et al
2020

Retrospective
1990-2017
Low-risk GTN

538 46.7 100 1.7 Death 0.4 No report

MTX
1mg/kg
im. D1, 3,
5, 7 FA 0.1
mg/kg im.
D2, 4, 6, 8
Smith EB. et
al 1982

Retrospective
1975-1978
Nonmetastatic
GTN

29 72.5 100 3.4 No report

Lertkhachonsuk
AA. et al.
2009+

RCT
1994-2005
Low-risk GTN

27 73.6 96.3 1 loss
during
second-line

No report No report

MTX 0.4
mg/kg/D
im. D1-5
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Protocol of
MTX Designs No.

MTX
remission
(%)

Overall
remission
(%)

Relapse
(%)

Subsequent
pregnancy

Smith EB. et
al 1982

Retrospective
1975-1978
Nonmetastatic
GTD

39 92.3 100 5.1 No report

Soper JT. et
al. 1994

Retrospective
1975-1990
Metastatic
GTN

52 60 100 0 No report

Chapman-
Davis E. et al.
2012

Retrospective
1979-2009
Low-risk GTN

358 81 100 No report No report

Mousavi A. et
al 2012

RCT
2008-2010
Low-risk GTN

25 68 100 No report No report

Kizaki S. et al
2015§

Retrospective
1980-2014
Postmolar
GTN

102 64.7 No report 2 No report

MTX 0.4
mg/kg/D
iv. D1-5
Roberts JP. et
al 1996

Retrospective
1962-1992
Low-risk GTN

61 65.6 100 No report No report

Yarandi F. et
al 2016

RCT
2010-2013
Low-risk GTN

23 78.1 100 No report No report

MTX 20
mg/m2/D
im. D1-5
Abrao RA. et
al 2008

Retrospective
1980-2002
Low-risk GTN

42 69 No report No report No report

MTX 30
mg/m2 im.
weekly
Homesley HD.
et al. 1988

Prospective
Nonmetastatic
GTN

63 81 100 0 No report

Gilani AA. et
al 2005

RCT
2001-2003
Low-risk GTN

28 50 No report No report No report

Yarandi F. et
al 2008

RCT
2003-2006
Low-risk GTN

81 48.1 100 No report No report

Osborne RJ.
et al 2011
(GOG 174)

RCT
1999-2007
Low-risk GTN

107 53.3 100 for who
complete
follow-up

0.9 No report

13



P
os

te
d

on
A

u
th

or
ea

30
M

ar
20

22
—

T
h
e

co
p
y
ri

gh
t

h
ol

d
er

is
th

e
au

th
or

/f
u
n
d
er

.
A

ll
ri

gh
ts

re
se

rv
ed

.
N

o
re

u
se

w
it

h
ou

t
p

er
m

is
si

on
.

—
h
tt

p
s:

//
d
oi

.o
rg

/1
0.

22
54

1/
au

.1
64

86
42

45
.5

81
87

87
7/

v
1

—
T

h
is

a
p
re

p
ri

n
t

an
d

h
a
s

n
o
t

b
ee

n
p

ee
r

re
v
ie

w
ed

.
D

a
ta

m
ay

b
e

p
re

li
m

in
a
ry

.

Protocol of
MTX Designs No.

MTX
remission
(%)

Overall
remission
(%)

Relapse
(%)

Subsequent
pregnancy

MTX 40
mg/m2 im.
weekly
Shahbazian N.
et al 2014

RCT
2009-2011
GTN stage I

15 53.3 No report No report

MTX 100
mg/m2 iv.
bolus &
200 mg/m2

iv. drip FA
0.1 mg/kg
oral q 12
hrs*4
Maesta I. et
al. 2018

Retrospective
1974-2014
Postmolar
GTN

174 62.1 100 3.4 No report

D, Day; FA, Folinic acid; GOG, Gynecologic Oncology Group; GTN, Gestational trophoblastic neoplasia;
im., Intramuscular; iv., Intravascular; MTX, Methotrexate; RCT, randomized controlled trial.

* = Folinic acid dose 7.5 mg

+ = Folinic acid intramuscular route

++ = not defined Folinic acid route & dose

§ = dose in range of 0.35-0.4 mg/kg
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