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• Low-risk GTN didn’t appear to have compromised oncologic outcomes when treated with modified 8-day MTX/FA.
• Modified 8-day MTX/FA didn’t appear to increase chemoresistance, number of chemotherapy cycles to achieve remission or toxicity.
• When treatment on weekends isn’t an option, the modified 8-day MTX/FA appears to be an acceptable alternative.
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Objective. To compare the outcomes of patients with low-risk gestational trophoblastic neoplasia (GTN)
treated with standard 8-day methotrexate/folinic acid (MTX/FA) versus modified regimen.

Methods. Retrospective cohort study of patients with low-risk GTN followed at Rio de Janeiro Federal Univer-
sity, from January/1990-December/2017 with standard 8-day MTX/FA or modified regimen (MTX administered
on the 8th day rather than 7th) to avoid treatment on the weekend.

Results. From 937 patients with low-risk GTN, 538 were treated with standard MTX/FA and 98 patients re-
ceived modified regimen. Both groups were comparable in age (p = .749), antecedent pregnancy (p = .221),
time to initiate chemotherapy (p = .926), hCG pretreatment level (p = .112) and WHO/FIGO prognostic risk
score (p= .723). Patients treatedwithmodifiedMTX/FA had twice of cases ofmetastatic lung disease compared
with the standard regimen (22.5% vs 10.6%; p = .002). The rate of remission (p= .999), number of cycles to re-
mission in the first-line (p = .966), chemoresistance (p = .500), time to switch to second-line therapy (p =
.176), need for multiagent chemotherapy (p = .084), relapse (p = .122) or death (p = .475) was the same for
both MTX/FA regimen. However, although patients receiving modified MTX/FA required a higher total number
of remission cycles (6 vs 5 cycles; p= .004) and longer time to remission (19 vs 16weeks; p b .001) when com-
pared with the standard regimen, these variables showed no significant differences after multivariate logistic re-
gression adjusted for lung metastasis.

Conclusion. The modified 8-day MTX/FA regimen didn't compromise oncologic outcomes for women with
low-risk GTN. This regimen appears to be an acceptable alternative to standard 8-day MTX/FA when treatment
on weekend isn't an option.

© 2020 Elsevier Inc. All rights reserved.
idade Federal do Rio de Janeiro,
003, Brazil.
1. Introduction

Gestational trophoblastic neoplasia (GTN) encompasses various
neoplastic trophoblastic lesions, comprising invasive mole,
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choriocarcinoma (CCA), placental site trophoblastic tumor (PSTT) and
epithelioid trophoblastic tumor (ETT). Since Li et al. [1] reported the
sensitivity of gestational trophoblastic neoplasia (GTN) tomethotrexate
(MTX), most of these tumors became curable without the need for sur-
gery [2].

MTX irreversibly binds to the enzyme dihydrofolate reductase,
preventing the formation of tetrahydrofolate, active form of folic acid,
that acts as a cofactor for thymidylate synthetase, which is fundamental
in cell replication, notably the S phase of the cell cycle. MTX causes rapid
disruption of DNA synthesis, promoting cell death, resulting in the re-
duction of the sensitive serum tumor marker, human chorionic gonad-
otrophin (hCG), as well as tumor disappearance and consequent
clinical improvement.

More than a half century after the seminal publication of the excep-
tional antineoplastic results of MTX, there is no established best regi-
men of this drug for GTN treatment, and the numerous schemes
proposed suggest that this issue is still under discussion and unresolved
[3].

Monitoring the balance between the toxicity and the therapeutic
effects of MTX, Bagshawe established postulates that guide the design
of MTX regimens for GTN treatment: low doses MTX are effective;
folinic acidmay increase the tolerability of the treatment and intervals
between cycles are desirable to minimize toxicity but should be as
short as possible to avoid drug resistance [4,5]. Considering these prin-
ciples, the 8-day regimen that alternates intramuscular MTX (50 mg
fixed dose or 1 mg/kg on days 1, 3, 5 and 7) with oral folinic acid
(FA) (15mg fixed dose or 0.1mg/kg on days 2, 4, 6 and 8) has been im-
plemented around theworld [6–8]. A recent comparison of fixed as op-
posed to adjusted dose MTX/FA has suggested no significant
differences in remission rate and outcomes in an Italian population
[9]. In Brazil we have favored the adjusted dose mostly as the first
choice for low-risk GTN patients in all GTN Reference Centers (GTN-
RC) [10].

However, since the 8-day MTX/FA regimen necessarily includes a
day of MTX treatment on the weekend, we have observed that some
Brazilian clinicians have utilized a modified MTX/FA regimen, which
eliminated MTX administration during the weekend, postponing it to
Monday. This is basically due to two distinct reasons, depending on
where the patient receives chemotherapy. When patients are treated
fully in the GTN-RC, this situation occurs due to scheduling problems
in the clinical oncology unit, determined by vacations, holidays or by
generally limited weekend staff. This scenario occurs more commonly
when patients with GTN receive chemotherapy in private clinical oncol-
ogy practices, which do not ordinarily offer treatment on theweekends.

The convenience in administering 5-day MTX (0.4 mg/kg/day, at a
maximum of 25 mg/day, without FA rescue), applied from Monday to
Friday, has motivated GTN-RC to adopt this treatment for low-risk
GTN [11–14]. While 5-day MTX seems to have similar clinical response
as the 8-day MTX/FA regimen, some studies have reported more toxic-
ity with 5-day MTX regimens without FA rescue as compared to 8-day
regimens [10,15,16].

The best chemotherapy regimen for patients with low-risk GTN is
unknown [17], but 8-day MTX/FA is a common choice globally
[6,7,17]. However, as far aswe know, there is no study evaluating the ef-
ficacy of themodified 8-dayMTX/FA regimen in whichMTX is adminis-
tered on day 8 rather than on day 7 thus avoiding treatment during the
weekend. It is unknown whether this change in the timing of chemo-
therapy administration would lead to an increased number of chemo-
therapy cycles to achieve remission or even a higher development of
chemoresistance.

This study describes the results of treatment of Brazilian patients
with low-risk GTN with modified 8-day MTX/FA compared to the stan-
dard regimen. This studymay be important for settings where oncology
services have difficulty administering chemotherapy over theweekend,
and despite that, clinicians maintain the decision to perform the 8-day
MTX/FA treatment.
2. Material and methods

2.1. Study design

This is a retrospective cohort study of patients with low-risk GTN
followed at the Rio de Janeiro Trophoblastic Disease Center –Maternity
School of Rio de Janeiro Federal University (Rio de Janeiro – RJ, Brazil,
data entered by CSHA and audited by AB), from January 1990 to Decem-
ber 2017. This study was approved by the local Institutional Review
Board associated with the Brazilian Research Ethics Committee of the
Maternity School of the Rio de Janeiro Federal University (CAAE
16365019.1.0000.5275 and 16365019.1.0000.5275).

2.2. Study participants

All patients with low-risk GTN treated with modified or standard 8-
dayMTX/FAwere included. All cases ofmolar pregnancy that developed
GTNor choriocarcinomahad their diagnosis confirmedby the Pathology
Department of the Reference Center. All patients were followed for at
least 12 months after remission with rigorous contraception program
[18]. Patients diagnosed with high-risk GTN, PSTT and ETT, and those
initially treated outside the GTN-RC or received Actinomycin-D (Act-
D) as first line treatment for low-risk GTN were excluded. Additionally,
patients who were pregnant b12 months after the end of chemother-
apy, who were lost to follow-up with b12 months after remission or
those patients whowere treated with 8-dayMTX 50mg fixed dose reg-
imen were also excluded [7].

2.3. Diagnosis of GTN

According to FIGO 2000 criteria, GTNwas diagnosedwhen therewas
a histological diagnosis of choriocarcinoma or when quantitative hCG
serum monitoring exhibited four hCG plateaued values over a period
of at least 3 weeks, an increased hCG level in three consecutive mea-
surements or more for at least 2 weeks, or when hCG levels remain ele-
vated, even if they are falling, 6 months or more from evacuation of a
molar pregnancy [19].

2.4. Staging, risk factors and treatment of GTN

Patients were staged according to FIGO 2000 GTN anatomical stag-
ing and assigned a prognostic score for resistance to single-agent che-
motherapy following the FIGO/WHO Prognostic Scoring System [19].
Lungmetastaseswere detected using a chest X-ray [7,19]. Magnetic res-
onance imaging of the brain and abdomen and chest CT scanwere used
for patients with visible or suspected pulmonary metastasis on chest X-
ray or genital metastasis. [7,19]. Lung metastasis images were reviewed
centralized in the Reference Center and counted from metastatic nod-
ules larger than 1 cm [7].

During the entire cohort study, we used the Siemens Diagnostic
Products Corporation (DPC) Immulite® assay, with the reference
value for normal serum hCG results below 5 IU/L.

The standard 8-day MTX-FA regimen consisting of MTX at
1 mg/kg intramuscularly on days 1, 3, 5 and 7 alternating with FA
at 0.1 mg/kg or 15 mg orally on days 2, 4, 6 and 8 was used as first-
line treatment in cases of low-risk GTN if there was no contraindica-
tion [7,19]. Before 2013, FA was regularly administered orally at
0.1 mg/kg and patients were often instructed to break tablets into
pieces to use the correct dose as closely as possible. However, after
2013, we administered FA orally at a 15 mg fixed dose, regardless
of patient weight, for more convenience, following the European So-
ciety of Medical Oncology GTD Guideline [7]. In exceptional cases,
where it was not possible to schedule standard 8-day MTX/FA treat-
ment during the weekend, or in cases where patients were treated in
private clinical oncology clinics, that are unable to administer che-
motherapy on the weekends, MTX was not administered in the 7th
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day, but postponed to the 8th day, avoiding treatment during the
weekend. The patients were informed about the nature of the modi-
fied treatment and its alternatives and formalized the informed con-
sent for the chosen treatment. To minimize the potential effect of
this delay, treatment with MTX was done at the end of the day, gen-
erally at 4:00 p.m. on days 1, 3, 5, and then at 8:00 am on day 8, thus
resulting in an approximate 16 h delay in administration of the last
dose of MTX. Similarly, FA on day 9 was given 24 h after administra-
tion of the last MTX of the cycle.

In cases of MTX/FA resistance, second-line chemotherapywas ad-
ministered with single agent (Act-D 1.25 mg/m2, maximum 2.0 mg,
IV pulse every 2 weeks or Carboplatin AUC = 6 every 21 days with
maximum dose of 900 mg or Etoposide, dose of 100 mg/m2, day
1–5, every 14 days) [20] or multiagent regimen (etoposide, MTX/
FA, Act-D, cyclophosphamide, and oncovin (vincristine) – EMA/CO
regimen, with or without Act-D, during shortages of Act-D)
[7,10,20].

After hCG normalization, patients received 3 consolidation cycles of
chemotherapy, andweremonitoredmonthly with hCG serum levels for
12 months, when they were discharged from follow-up [7,10].
Fig. 1. Flow diagram summarizing the derivation of the study population. GTN – gestational tro
Actinomycin-D.
2.5. Outcomes

The primary outcome was the occurrence of remission following 8-
day MTX/FA. Secondary outcomes were toxicity in the standard and
modified 8-day MTX/FA regimen, number of cycles required to attain
GTN remission, time to remission and occurrence of relapse and death.

2.6. Variables

The following population variables were studied: age (in years),
number of gestations and parity of the patient.

Regarding the clinical aspects of gestational trophoblastic neoplasia,
the following variables were studied: the antecedent pregnancy (molar
pregnancy, term/preterm pregnancy, abortion or ectopic pregnancy),
time between the end of antecedent pregnancy and the beginning of
chemotherapy with 8-day MTX/FA, hCG pre-treatment level (IU/L),
the GTN stage and FIGO/WHO prognostic score [19].

The following pathological variables were evaluated: the histopath-
ological diagnosis of gestational trophoblastic disease (complete or par-
tial hydatidiform mole, invasive mole or CCA).
phoblastic neoplasia. RC – reference center. MTX/FA –methotrexate / folinic acid. Act-D –



Table 1
Characteristics of patients with low-risk gestational trophoblastic neoplasia treated ac-
cording to different methotrexate with folinic acid rescue (MTX/FA) regimens.

Variables Standard
8-day
MTX/FA
N = 538

Modified
8-day MTX/FA
N = 98

p-Value

Age (years) # 26.0
(20.0–32.0)

25.0
(21.0–32.0)

0.749 K

Gravidity # 2.0 (1.0–2.0) 2.0 (1.0–2.75) 0.217 K

Parity # 0.0 (0.0–1.0) 1.0 (0.0–1.0) 0.154 K

Antecedent pregnancy 0.221C

Hydatidiform mole 518 (96.3%) 90 (92.8%)
Complete 357 (69%) 64 (71%)
Partial 161 (31%) 26 (29%)
Term/Preterm gestation 1 (0.2%) 0 (0%)
Abortion 19 (3.5%) 7 (7.2%)
Ectopic pregnancy 0 (0%) 0 (0%)

Time between the end of pregnancy
and the initiation of chemotherapy
(months) #

4 (3–5) 4 (3–5) 0.926 K

b 4 479 (89.0%) 87 (88.8%)
4–6 55 (10.2%) 10 (10.2%)
7–12 3 (0.6%) 1 (1.0%)
N 12 1 (0.2%) 0 (0%)

hCG ⁎ (IU/L) pretreatment levels # 12,000
(900–50,000)

14,000
(4000–45,000)

0.112 K

b 103 70 (13.0%) 12 (12.2%)
103–104 190 (35.3%) 47 (47.9%)
104–105 232 (43.1%) 32 (32.6%)
N 105 46 (8.6%) 7 (7.3%)

#Median and interquartile range. * hCG – human chorionic gonadotropin (IU/L – Interna-
tional units per liter).
K – Kruskal-Wallis test. C – Chi-squared test.

601A. Braga et al. / Gynecologic Oncology 156 (2020) 598–605
Considering the GTN therapeutic variables, we evaluated the occur-
rence of remission, the number of cycles of MTX/FA needed to attain re-
mission or done before resistance, the type and intensity of toxicity of
first-line chemotherapy, excluding episodes after remission during con-
solidation chemotherapy, according to Common Terminology Criteria
for Adverse Events, Version 5.0, 2017 (CTCAE, 2017) [21], the time re-
quired to change to the second-line treatment (in weeks), reason to
switch to second-line therapy, the level of hCG at the timeofMTX/FA re-
sistance (IU/L), occurrence of remission with the second-line regimen,
number of cycles of second-line chemotherapy (without consolidation
cycles), total number of cycles to remission, time to remission
(weeks), occurrence of relapse or death.

Remission was defined as normalization of hCG levels - lower than
5 IU/L – which was maintained for at least 4 weeks [6]. Resistance was
characterized by hCG plateau of ±10% after 2 cycles of chemotherapy
or its re-elevation. Toxicity as a reason to switch to a second-line regi-
men was attained by the occurrence of grade III/IV toxicity in two con-
secutive cycles, or by the patient's desire after medical advice, after the
first episode of grade III/IV toxicity in thefirst-line regimen. Relapsewas
diagnosed by the re-elevation of hCG levels after remission, in the ab-
sence of a new pregnancy.

2.7. Statistical analysis

To analyze the association between the first-line chemotherapy
treatments (8-day standard MTX/FA versus modified regimen) and
each of the categorical variables, Chi-square test was used.

To compare continuous variables among thefirst-line chemotherapy
treatment regimens studied, the Kruskal-Wallis test was used.

Differences were considered statistically significant when p-values
were b0.05.

For outcomes of interest, adjusted odds ratios with 95% confidence
intervals (95% CI) were calculated using the Wald test for logistic re-
gression. Variables were selected for inclusion into the multivariate
model by the Akaike Information Criteria. To correct for multiple hy-
pothesis testing, p b .01 was used as the threshold for significance in an-
alyzing. To compare the timeuntil remission, the log-rank testwasused.

Statistical analysis was made using R software statistical package
version 3.3.2, available at www.r-project.org.

3. Results

Fig. 1 represents a flow diagram describing the study population.
From January 1990 to December 2017, 6325 patients were diagnosed
with gestational trophoblastic disease (GTD). Among these, 5090
(80.5%) achieved spontaneous remission and 1235 (19.5%) developed
GTN, among which 937 (75.8%) were categorized as low-risk GTN and
538 (61.5%) were treated with standard 8-day MTX/FA and 98 (11.2%)
received modified 8-day MTX/FA.

The presenting characteristics of patients with low-risk GTN treated
with standard 8-day MTX/FA were comparable to those who received
modified 8-day MTX/FA regimen, including age (p = .749), gravidity
(p = .217), parity (p = .154), antecedent pregnancy (p = .221), time
between the end of pregnancy and the initiation of chemotherapy
(p = .926) and hCG pretreatment (p = .112) (Table 1). In general
these patients were young, childless, had postmolar GTN, notably after
complete hydatidiform mole, whose GTN diagnosis occurred about
4 months after termination of pregnancy, and with most hCG pretreat-
ment levels ranging from 1000 to 100,000 IU/L.

Table 2 showed that there was no increase in the prevalence of CCA
(p = .533) and no difference in WHO/FIGO prognostic risk score (p =
.723) among patients with low-risk GTN treated with the two chemo-
therapy regimens studied. However patients who were treated with
modified 8- day MTX/FA had twice the number of cases of metastatic
disease (22.5%) than those who received the standard 8-day MTX/FA
regimen (10.6%; p = .002).
No difference was observed in the occurrence of remission among
patients with low-risk GTN treated with standard 8-day MTX/FA versus
modified 8-day MTX/AF regimen (76.7% × 77.6%; p = .999). Table 3
showed that treatment with modified 8-day MTX/FA did not increase
the number of cycles needed to achieve remission in the first-line (5.0
versus 5.0 cycles; p= .966) or postpone the switch to second-line ther-
apy (10 versus 10 weeks; p = .176). Likewise, no increased
chemoresistance was observed among patients initially treated with
modified 8-day MTX/FA when compared to standard 8-day MTX/AF
(90.9% x 90.5%, p = .500). The two 8-day MTX/FA regimens did not dif-
fer significantly in predisposing patients to an increased need for
multiagent chemotherapy (p = .084), occurrence of relapse (p =
.122) or death (p = .475). However, in patients needing second-line
chemotherapy and receiving modified 8-day MTX/FA, they required a
higher total number of remission cycles (6 versus 5 cycles; p = .004),
as well as longer time to achieve remission (19 versus 16 weeks;
p b 0. 001) compared to patients treated with standard 8-day MTX/FA.

Still, when these variableswere analyzed excluding the effect of lung
metastasis occurrence throughmultivariate logistic regression, it can be
observed that the odds ratio for patients treated with modified 8-day
MTX/FA receiving N5 cycles of chemotherapy to achieve remission in
the treatment of second-line chemotherapy was 0.81 (CI 95%:
0.38–1.68) and according to the comparison of the curves for time to re-
mission, the protocols presented no difference (p = .55) as shown in
Fig. 2.

In assessing the adverse events due to MTX/FA treatment for low-
riskGTN, nodifferenceswere observedwhen comparing standard treat-
ment with the modified 8-day MTX/FA regimen according to Common
Terminology Criteria for Adverse Events [20], as shown in Table 4. Re-
gardless of the MTX/FA regimen administered, the most prevalent ad-
verse events were fatigue (44.7 versus 39.7%; p = .790), dry eye (37.9
versus 36.7%; p = .543), mucositis oral (35.1 versus 33.6%; p = .500)
and nausea (21.9 versus 19.4%; p = .500), not differing between the
standard or modified regimens studied, respectively. It is also notewor-
thy that toxicity as a cause of MTX/FA regimen replacement was

http://www.r-project.org


Table 2
Oncological profile of patients with low-risk gestational trophoblastic neoplasia treated
according to different methotrexate with folinic acid rescue (MTX/FA) regimens.

Variables Standard 8-day
MTX/FA
N = 538

Modified 8-day
MTX/FA
N = 98

p-Value

Stage, n (%) 0.002C

I 454 (84.4%) 74 (75.5%)
II 27 (5.0%) 2 (2.0%)
III 57 (10.6%) 22 (22.5%)

Histology of GTN 0.533C

None 524 (97.4%) 96 (97.9%)
Invasive mole 2 (0.4%) 1 (1.0%)
Choriocarcinoma 12 (2.2%) 1 (1.1%)

Occurrence of metastasis ¥ 84 (15.6%) 24 (24.5%) 0.002C

WHO/FIGO⁎ Prognostic Risk
Score#

2.0 (2.0–2.0) 2.0 (2.0–2.0) 0.723C

0 5 (0.9%) 0 (0%)
1 96 (17.8%) 14 (14.3%)
2 308 (57.2%) 60 (61.2%)
3 61 (11.3%) 14 (14.3%)
4 32 (5.9%) 3 (3.1%)
5 31 (5.8%) 6 (6.2%)
6 5 (1.1%) 1 (0.9%)

#Median and interquartile range.
¥Metastatic GTN involving the pelvis (vagina/uterine cervix) and lung.
⁎WHO/FIGO – World Health Organization/International Federation of Gynecology and
Obstetrics.
K – Kruskal-Wallis test. C – Chi-squared test.
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infrequent, comparable between standard or modified regimen (9.5
versus 9.1%; p = .500) and no differences in severity of these events
were observed considering the MTX/FA regimen studied.
4. Discussion

Low-risk GTN is widely cured with single-agent chemotherapy, and
MTX/FA regimens were preferred as first-line treatment in the present
series. No differences were observed in the primary remission rate,
the number of cycles required for remission in first-line treatment or
even the frequency or severity of toxicities when comparing patients
treated with standard 8-day MTX/FA and those receiving modified 8-
day MTX/FA regimen. Likewise, regardless of the MTX/FA regimen ad-
ministered, the development of chemoresistance as an indication for
second-line chemotherapy, the need for multi-agent chemotherapy in
Table 3
Outcomes of patients with low-risk gestational trophoblastic neoplasia treated according to di

Variables Stan
N =

Remission in first-line, n (%) 412
Number of cycles needed to remission in first-line W # 5.0
Number of cycles done before resistance in first-line # 5.0
Time to switch to second-line therapy (weeks) # 10.0
hCG (IU/L)⁎⁎ at switch to second-line therapy 981
Reason to switch to second-line therapy

Chemoresistance, n (%) 114
Toxicity, n (%) 12 (

Remission in second line, n (%) 91 (
Second line treatment, n (%)

Single agent 98 (
Multiagent regimen 28 (

Number of cycles to remission in patients who needed second-line therapy # 5.0
Time to remission (weeks) # 16.0
Relapse, n (%) 9 (1
Death, n (%) 2 (0

WWithout consolidation.
#Median and interquartile range.
⁎⁎hCG – human chorionic gonadotropin (IU/L – International units per liter).
K – Kruskal-Wallis test. C – Chi-squared test.
second-line treatment, or the occurrence of relapse or death did not
vary.

Single-agentMTX therapy for low-riskGTNhas been associatedwith
a 65–90% remission rate, which is comparable to our 76–77% remission
rate with 8-day MTX/FA, either with the standard or the modified regi-
men [22–25]. Although we do not recommend the modified 8-day
MTX/FA regimen, the efficacy and safety established with our data sug-
gest that this alternative scheme maybe reasonable if eliminating MTX
administration during the weekend is necessary.

MTX is one of themost potent anticancer agents. Following its intra-
muscular administration, the peak serum concentration occurs within
30 to 60 min, with 80% bioavailability of the drug. After absorption,
MTX binds to plasma proteins, notably albumin. MTX metabolization
occurs intracellularly, giving rise to its active metabolites, including
MTX-polyglutamate [26]. This byproduct of MTX is trapped intracellu-
larly, has a large molecular chain that limits efflux from the cell, and ex-
erts its metabolic action of inhibiting multiple enzymes, including
dihydrofolate reductase, in a stable manner for up to 48 h afterMTX ad-
ministration, even after renal clearance of serumMTX [27–29]. It is pre-
cisely these chemical properties and pharmacodynamics of MTX
polyglutamate that may explain comparable results in primary remis-
sion rate in low-risk GTN patients treated with different 8-day MTX/
FA regimens.

Nevertheless, patients treated with modified 8-day MTX/FA re-
quired an increased total number of chemotherapy cycles to achieve re-
mission, leading to longer time to remission than those treated with
standard 8-day MTX/FA. It should be noted, however, that patients
treatedwithmodified 8-dayMTX/FA had twice number of cases ofmet-
astatic lung disease as those receiving standard 8-day MTX/FA. This
rather than the delay in the last day of MTX treatment may explain
the need for an increased total number of chemotherapy cycles to
achieve remission in this group. Since adjusting the effect of the occur-
rence of lungmetastases throughmultivariate logistic regression, it was
observed that there was no increased need to use N5 cycles of chemo-
therapy or more time to achieve remission in patients treated with
second-line chemotherapy for low-risk GTN, regardless of the 8-day
MTX/FA regimen previous used.

Data from patients treated with MTX at the New England Tropho-
blastic Disease Center showed that the presence of metastasis was
also a strong independent predictor of requiring additional cycles of
chemotherapy (OR = 13) [24]. However, although the occurrence of
pulmonary metastases may worsen the prognosis of patients with
low-risk GTN [30], this does not appear to modify the occurrence of
fferent methotrexate with folinic acid rescue (MTX/FA) regimens.

dard 8-day MTX/FA
538

Modified 8-day MTX/FA
N = 98

p-Value

(76.7%) 95% CI: 73.0–80.1% 76 (77.6%) 95% CI: 69.3–85.9% 0.999C

(4.0–5.0) 5.0 (4.0–5.0) 0.966 K

(4.0–5.0) 5.0 (4.75–5.0) 0.417 K

(8.0–10.0) 10.0 (10.0–12.0) 0.176 K

2 (1120–30,001) 22,500 (13,814–36,875) 0.535 K

0.500C

(90.5%) 20 (90.9%)
9.5%) 2 (9.1%)
72.2%) 12 (54.5%) 0.055C

0.084C

77.8%) 14 (63.6%)
22.2%) 8 (36.4%)
(4.0–7.0) 6.0 (5.0–7.0) 0.004 K

(12.0–20.0) 19.0 (18.0–24.0) b0.001 K

.7%) 4 (4.1%) 0.122C

.4%) 1 (1.0%) 0.475C



Table 4
Adverse events due to different methotrexate with folinic acid rescue (MTX/FA) regimens for tr
minology Criteria for Adverse Events, version 5.0 (2017).

Variable Standard 8-day MTX/FA (N = 538) Modified 8-day MTX

Disorders by System Adverse
event
N (%)

CTC grade (N/%) Adverse
event
N (%)

CTC grad

1 2 3 4 1

Blood
Anemia 98 (18.2) 55

(10.2)
25
(4.6)

15
(2.8)

3
(0.6)

17 (17.3) 9
(9.2)

Febrile neutropenia 6 (1.1) – – 6
(1.1)

– 1 (1) –

Cardiac
Chest pain 6 (1.1) – 4

(0.7)
2
(0.4)

– 1 (1) –

Eye
Dry eye 204

(37.9)
192
(35.7)

12
(2.2)

– – 36 (36.7) 34
(34.7)

Gastrointestinal
Mucositis oral 189

(35.1)
151
(28.1)

33
(6.1)

5
(0.9)

– 33 (33.6) 26
(26.5)

Nausea 118
(21.9)

90
(16.7)

22
(4.1)

6
(1.1)

– 19 (19.4) 14
(14.3)

Stomach pain 27 (5) 20
(3.7)

7
(1.3)

– – 4 (4.1) 3
(3.1)

Vomiting 22 (4) 18
(3.3)

4
(0.7)

– – 4 (4.1) 3
(3.1)

General
Fatigue 241

(44.7)
201
(37.3)

40
(7.4)

– – 39 (39.7) 33
(33.6)

Infections
Upper respiratory 20 (3.7) – 15

(2.8)
5
(0.9)

– 3 (3.1) –

Urinary tract 5 (0.9) – 5
(0.9)

– – 1 (1) –

Vaginal 15 (2.7) 13
(2.3)

2
(0.4)

– – 2 (2) 2 (2)

Investigations
Aspartate
aminotransferase ↑

38 (7) 31
(5.7)

6
(1.1)

1
(0.2)

– 7 (7.1) 5
(5.1)

Lymphocyte count ↓ 80 (14.8) 52
(9.6)

22
(4.1)

6
(1.1)

– 13 (13.2) 8
(8.1)

Neutrophil count ↓ 35 (6.5) 20
(3.7)

9
(1.7)

6
(1.1)

6 (6.1) 4
(4.1)

Platelet count ↓ 35 (6.5) 20
(3.7)

9
(1.7)

6
(1.1)

6 (6.1) 4
(4.1)

Reproductive
Irregular
menstruation

32 (5.9) 26
(4.8)

6
(1.1)

– – 6 (6.1) 5
(5.1)

Menorrhagia 22 (4) 18
(3.2)

2
(0.4)

2
(0.4)

4 (4.1) 3
(3.1)

Respiratory
Pleuritic pain 34 (6.3) 15

(2.8)
14
(2.6)

5
(0.9)

– 6 (6.1) 3
(3.1)

Skin
Photosensitivity 14 (2.6) 7 (1.3) 4

(0.7)
3
(0.6)

– 3 (3.1) 3
(3.1)

⁎ Numbers too small to compare.

Fig. 2. Time to remission in the second-line treatment for low-risk GTN after resistance
with standard or modified 8-day MTX/FA, adjusted for the occurrence of metastasis.
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MTX chemoresistance [31], as shown in this paper. Frijstein et al. con-
cluded that the presence of lung metastases among patients initially
treated with MTX increases the risk of chemoresistance although it
does not decrease the overall complete response. However, the authors
highlighted that cases of low-risk choriocarcinoma patients with lung
metastases should be initially treated with a multiagent regime due to
the higher chance of chemoresistance to single-agent chemotherapy
[32]. Unfortunately, the cases of choriocarcinoma in the population
studied were too small to assess its impact onMTX treatment response.

Our study does have several limitations. The main limitation of this
study was a retrospective non-randomized comparison of these two
regimens and the small number of patients with low-risk GTN evalu-
ated. However, considering that the remission with first-line treatment
was the main response variable in this study, the results were used to
estimate the probability of type II error as 3.91%, giving this result 96%
eatment of low-risk gestational trophoblastic neoplasia, graded according to Common Ter-

/FA (N = 98) p-Value for Adverse event
(Chi-square test)

p-Value for CTC grade 3 + 4
(Chi-square test)

e (N/%)

2 3 4

5
(5.1)

2
(2)

1
(1)

0.525 0.500

– 1
(1)

– 0.500 ⁎

1 (1) – – 0.500 ⁎

2 (2) – – 0.543 ⁎

6
(6.1)

1
(1)

– 0.565 0.500

4
(4.1)

1
(1)

– 0.666 0.500

1 (1) – – 0.556 ⁎

1 (1) – – 0.500 ⁎

6
(6.1)

– – 0.790 ⁎

2 (2) 1
(1)

– 0.510 0.500

1 (1) – – 0.500 ⁎

– – – 0.532 ⁎

2 (2) – – 0.500 ⁎

4
(4.1)

1
(1)

– 0.602 0.500

1 (1) 1
(1)

– 0.500 0.500

1 (1) 1
(1)

0.500 0.500

1 (1) – – 0.500 ⁎

1 (1) – – 0.500 ⁎

2 (2) 1
(1)

– 0.500 0.500

– – – 0.500 ⁎
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power. Additionally, data was collected from a GTN-RC andmay not re-
flect the outcomes that could be seen theBrazilian general population or
patients with GTN with different nationalities or ethnicities. Although
logistic regression excluding the effect of pulmonary metastasis occur-
ring showed that the number of chemotherapy cycles to achieve
second-line remission did not differ between patients treated with the
different MTX regimens studied, other biases may also have influenced
this scenario, such as different second-line therapies that were used be-
tween the two groups, the hCG level at the time of switching to second-
line treatment or even the low numbers of cases that received second-
line therapy included in this study. Due to the retrospective nature of
this study, it is important to highlight that adverse events for the differ-
ent 8-day MTX/FA were identified through medical record review,
rather than in real time, which could introduce ascertainment bias or
be incomplete.

Although there is no consensus regarding the best first-line GTN
treatment [33], MTX appears to be an effective option with limited tox-
icity. In cases where physicians decide to administer 8-dayMTX/FA, our
recommendation is to adhere to the standard D 1, 3, 5, 7 administration.
When treatment cannot be performed on a weekend, our data suggest
the modified 8-day MTX/FA regimen is a reasonable alternative. In our
practice,whenwe employ themodified regimen this is our standard op-
erating procedures. First, patients sign a consent form after being in-
formed that they are receiving a non-standard chemotherapy regimen
and advised on alternatives for their treatment. Second, treatment al-
ways starts on a Monday. This allows maximum cell exposure during
3 doses of MTX (Monday, Wednesday and Friday) and minimized the
delay for the 4th dose of MTX. If MTX were started on Tuesday, in addi-
tion to offering only 2 doses before the weekend (Tuesday and Thurs-
day), the patient would not receive MTX for 3 days (delaying in
Friday, Saturday and Sunday), one day longer if MTX is started onMon-
day. Third, in order to minimize MTX delay after the weekend, the 3
weekday MTX treatment delivery are scheduled at the end of the day
as the latest possible infusion time while the MTX after the weekend
is schedule as the very first appointment on Monday.

In conclusion, we have shown that modified 8-day MTX/FA had a
primary remission rate similar to the standard regimen. Eliminating
MTX/FA administration during the weekend, postponing it to early
Monday, did not increase, in this study, the occurrence of
chemoresistance, the need for more cycles of chemotherapy to achieve
remission in the first-line of treatment, or the occurrence of relapse or
death. The toxicity of both 8-dayMTX/FA regimenswas similar, not dif-
fering in the frequency of adverse effects or in its severity. In the absence
of more robust evidence to define the best first-line treatment for
women with low-risk GTN, it is reasonable for clinicians to adopt mod-
ified 8-day MTX/FA in settings where oncology services have difficulty
working over the weekend, and alternatives to MTX are more toxic or
less effective.
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