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Abstract

Abstract
Objective
To compare the effect of high-dose vitamin A (HD Vit-A) use during postmolar follow-up of patients
with low and plateauing (L&P) serum human chorionic gonadotropin (hCG) levels, from the moment
serum hCG plateaued (P-hCG) to the first normal serum hCG value (< 5IU/L).

Methods
The present retrospective series case study compared two nonconcurrent cohorts of patients. Control
group (CG): 34 patients with L&P serum hCG levels who underwent expectant management for 6
months after uterine evacuation, from 1992 to 2010; study group (SG): 32 patients in similar
conditions who received 200,000 IU of Vit-A daily, from the identification of a P-hCG level to the first
normal hCG value or the diagnosis of progression to gestational trophoblastic neoplasia (GTN), from
2011 to 2017. The present study was approved by the Ethics Committee of the institution where it
was conducted.

Results
In both groups, the prevalence of persistent L&P serum hCG levels was < 5%. In the SG, hCG levels at
plateau were higher (CG = 85.5 versus SG = 195 IU/L; p = 0.028), the rate of postmolar GTN was
lower (CG = 29.4% versus SG = 6.3%, p = 0.034) and follow-up was shorter (CG = 14 versus SG = 10
months, p < 0.001). During GTN follow-up, there were no differences in GTN staging or treatment
aggressiveness in both groups. High-dose Vit-A use did not have any relevant toxic effect. There were
no GTN relapses or deaths.

Conclusion
The limited use of HD Vit-A seems to have a safe and significant effect on the treatment of postmolar
patients with L&P serum hCG levels and may decrease the development of postmolar GTN in this
population.



Full Text

Introduction
Gestational trophoblastic diseases (GTDs) comprise a spectrum of occasional disorders on human
trophoblast derived from accidents occurred in the moment of fertilization. Gestational trophoblastic
diseases include six clinical and pathological entities with different rates of remission, invasion and
metastatic spread, from benign forms, such as the complete and partial hydatidiform moles (HM), to
malignant forms, classified as gestational trophoblastic neoplasia (GTN), which include invasive HM,
choriocarcinoma, placental site trophoblastic tumor and epithelioid trophoblastic tumor.1-4

Human chorionic gonadotropin (hCG), a hormone produced by the placenta in any type of pregnancy,
is the biologic tumor marker of GTD. Quantitative serum hCG testing, an aid in the diagnosis of HM
and the pillar of postmolar follow-up, provides information that may be used to predict cases that will
go into spontaneous remission or, on the contrary, that will develop GTN. The same information may
be useful to control response to chemotherapy (ChT) and to surgery, as well as to detect rare cases of
relapse.5,6

Estimates of HM incidence indicate that it is 5 to 10 times more frequent in Brazil than in the United
States and Europe.7-10 Epidemiological studies suggest that genetic, immunological and diet
variations may be responsible for this higher incidence.2,5,11 Some studies found that a low level of
vitamin A (Vit-A) in the diet may be associated with a higher risk of HM incidence, as well as with its
progression into GTN.11-14

During postmolar follow-up, persistence of low and plateauing (L&P) serum hCG levels is not frequent,
as it affects < 5% of the patients.15,16 Although this condition may increase the emotional stress of
HM for these women, few treatment options are available, which may lead to a decision to initiate ChT
immediately to ensure cure.15,16 Although the International Federation of Gynecology and Obstetrics
(FIGO) recommended, until 2018, ChT initiation 6 months after uterine evacuation for patients with
L&P serum hCG levels, some options have been put forth to avoid immediate ChT initiation, such as
prolonged hCG surveillance, repeat curettage, or treatment with high doses of Vit-A.17-22

In vitro and in vivo studies have demonstrated the beneficial effects of the administration of high
doses (HD) of Vit-A in cases of GTD. Chiu et al21 studied choriocarcinoma cells in vitro and found that
all-trans retinoic acid, a Vit-A derivative, inhibited cell invasion and proliferation and induced
apoptosis. Andrijono et al22 concluded that the increased apoptotic activity of trophoblastic cells was
proportional to the amount of retinoic acid used. The recommended dose of Vit-A is up to 10,000
IU/daily; however, in studies including GTD patients, high-dose vitamin A (HD Vit-A) (200,000 IU/daily)
was administered to prevent postmolar GTN.14 In 2010, Andrijono et al14 published a clinical trial
that found a significant reduction in the incidence of postmolar GTN in patients treated with HD Vit-A
(200,000 IU/daily) administered from uterine evacuation to HM remission, with no GTD-associated
morbidity.

The present study evaluated the same HD Vit-A use in a group of patients with L&P serum hCG levels
during postmolar follow-up. The identification of alternative treatments for these cases of GTD may
prevent the exposure of young women to chemotherapeutic agents and their deleterious immediate
and future adverse events.

 



Methods
This retrospective case series compared clinical outcomes of patients with HM and L&P serum hCG
levels followed-up in two independent cohorts by the same multidisciplinary team at the GTD
Reference Center (RC) of the Irmandade da Santa Casa de Misericórdia Hospital (ISCMPA, in the
Portuguese acronym), Porto Alegre, RS, Brazil. Control group (CG): of the 1,370 patients with HM
followed-up between January 1997 and December 2010 in the RC, 34 (2.5%) had L&P serum hCG
levels and underwent expectant management for at least 6 months after uterine evacuation.

Study group (SG): of the 734 patients with HMfollowed up in the RC from January 2011 to December
2017, 32 (4.3%) had L&P serum hCG levels and were administered Vit-A 200,000 IU/daily from L&P
hCG identification to the main outcome (spontaneous remission of the disease or postmolar GTN)

After uterine evacuation of molar pregnancy, all patients underwent clinical and laboratory follow-up
at 7-14 days intervals with quantitative serum hCG testing using an electrochemiluminescent
immunoassay (DPC Immulite, Siemens, Los Angeles, CA, USA) until remission of the disease.23 After
that, testing continued monthly for at least 6 more months, in case of maintained spontaneous
remission of the disease, or for 12 months, in cases of remission after treatment of GTN. The patients
were then discharged from postmolar follow-up and were told they might try to become pregnant
again. At each visit, from uterine evacuation to the completion of follow-up, all patients received
instructions about the use of contraceptives, and they were systematically asked about that
use.24 Gestational trophoblastic disease remission was defined as three consecutive weekly serum
hCG measurements < 5IU/L.6 Patients were diagnosed with L&P serum hCG levels when the results of
four consecutive weekly serum hCG measurements had a variation of ~ 10% and were all < 1,000
IU/L.15,16,25-27

The diagnostic criteria of GTN for prompt ChT initiation were those established by the FIGO 2000
guidelines:28

a) Four or more plateauing serum hCG results over 3 weeks, that is, on days 1, 7, 14 and 21;1.

b) Increase of serum hCG levels for 2 3 consecutive measurements for at least 2 weeks; that is,2.
on days 1, 7 and 14;

c) Histological diagnosis of choriocarcinoma;3.

d) Elevated hCG levels for 6 months or longer after uterine evacuation.4.

Patients with L&P serum hCG levels first underwent pelvic examination, pelvic transvaginal Doppler
sonography and chest X-ray to investigate the possible presence of invasive HM or metastatic
disease. In case the chest X-ray was not conclusive, or if there were metastases > 1.00 cm, chest CT
and brain MRI scans were used to magnify the screening for metastases.28

If no uterine or metastatic lesions were detected during the postmolar follow-up of patients with L&P
serum hCG levels, those in the CG were only followed-up closely with serum hCG measurements
every 15 days until the outcome, or for 6 months after uterine evacuation. After that time, if levels
remained > 5 IU/L, the fourth FIGO criterion for ChT initiation was confirmed.28 For patients in the SG,



HD Vit-A 200,000 IU/daily tablets PO was indicated after informed consent and was administered from
the plateau diagnosis to the main outcome, for ~ between 30 and 60 days. At each 15 days
appointment of the postmolar follow-up, the SG patients were asked if they had adverse events of HD
Vit-A and, associated with hCG measurements, also had control of hepatic toxicity with hepatic
enzyme assessment during and 1 month after HD Vit-A use. The primary outcome was spontaneous
remission or progression to GTN in both groups, according to the FIGO criteria. Secondary outcomes
were the evaluation of adverse events in patients treated with HD Vit-A and, in the two groups, time
to remission of the disease, clinical features of subsequent GTN, relapse and death. The
epidemiological variables under study in the two groups were: age, parity, gestational age at time of
uterine evacuation, HM histology, serum hCG level at time of plateauing, time from plateau diagnosis
to first normal hCG result (< 5 IU/L), spontaneous disease remission or progression to GTN, clinical
characteristics of subsequent GTN, GTD relapse and death. For patients in the SG, the following
variables were also studied: time from HD Vit-A initiation and outcomes, and adverse events
associated with HD Vit-A use.

Analyses were made using absolute frequencies and percentages, and results were compared using
the Student t,the Mann-Whitney and the Pearson chi-squared tests. The level of significance was set
at α < 0.05. The present study was approved by the Ethics Committee of the ISCMPA under the
number 1.662.695.

 

Results
►Fig. 1 is a flow diagram of the derivation of the patient population, with outcomes according to the
different types of treatment. The prevalence of patients with L&P serum hCG levels undergoing
postmolar follow-up was < 5%.

 

Fig. 1
Flow diagram summarizing the derivation of the study population.

https://www.scielo.br/j/rbgo/a/XZrhxbcjNPfy5XyLFNtNHpq/?lang=en


►Table 1 shows the clinical variables for patients with L&P serum hCG levels according to expectant
management or use of HD Vit-A.

Table 1
Clinical variables for patients with low and plateauing serum human chorionic gonadotropin levels
according to expectant management or use of high-dose vitamin A

Variables Expectant
management (n = 34)

Vitamin A use (n =
32) p-value

Age, years old1 31.4 ± 9.7 [16-52] 29.5 ± 7.5 [15-44] 0.369t
Number of gestations2 1 (1 - 2) 1 (1 - 2) 0.89M
Parity2 0 (0 - 1) 1 (0 - 2) 0.065M
Pre-evacuation hCG level, IU/L2 40,600 (285-195,779) 85,854 (741-166,890) 0.829P

https://www.scielo.br/j/rbgo/a/XZrhxbcjNPfy5XyLFNtNHpq/?lang=en


Variables Expectant
management (n = 34)

Vitamin A use (n =
32) p-value

Gestational age at diagnosis, weeks1 11.9 ± 3.8 (5-22) 11.8 ± 4.7 (5-29) 0.947t
HM histology - N (%)3   0.479M
Complete hydatidiform mole 21 (63.6) 21 (67.7)  
Partial hydatidiform mole 12 (36.4) 10 (34.5)  
hCG level at plateau,IU/L2 82.5 (35-207) 195 (61-664)  
Interval between uterine evacuation
and hCG plateau, weeks 12.7 ± 5.8 [8-38] 9.8 ± 3.4 [5-17] 0.019t

Interval between hCG plateau and
outcome, days 60 (39-91) [9-160] 50 (35-70) [16-290] 0.374M

Duration of vitamin A treatment, days2 - 40 (30-60) -
Time to hCG normalization, days2 65(44-95) 44 (30-71) 0.327P
Duration of follow-up, months2 14 (11-18) 10 (8-11) <0.001P
Required chemotherapy due to GTN - N
(%) 10/34 (29.4%) 2/32 (6.3%) 0.034M

Abbreviations:GTN, gestational trophoblastic neoplasia; hCG, human chorionic gonadotropin; HM,
hydatidiform mole.

1

Mean (Standard derivation, range);

2

Median (interquartile);

3

No histological differentiation between complete or partial mole occurred in two cases;

t

Student t test.;

M

Mann-Whitney test.;

P

Pearson chi-squared test.

Mean age (CG = 31.4 ± 9.7 versus SG = 29.5 ± 7.5 years old; p = 0.369), median hCG serum level
before uterine evacuation (CG = 40,600 versus SG = 85,854 IU/L; p = 0.829), mean gestational age
at HM diagnosis (CG = 11.9 ± 3.8 versus SG = 11.8 ± 4.7 weeks; p = 0.947) and HM histology (p =
0.479) were similar in both groups. At the time of hCG plateau, the median hCG level was significantly
higher in the SG (82.5 versus 195 IU/L; p = 0.028), as well as the frequency of serum hCG levels >
300 IU/L (CG =17.6% versus SG = 46.9%; p = 0.014). In the group of patients treated with HD Vit-A,
the occurrence of postmolar GTN was 6.3%, significantly lower than that found in the group of those



that underwent expectant management (29.4%, p = 0.034). The duration of postmolar follow-up was
significantly shorter in the SG (CG = 14 months versus SG = 10 months, p < 0.001). The median
duration of HD Vit-A use was 40 (30-60) days, and there were no differences in frequency of effect
when the duration was 2 30 days, as shown in ►Fig. 2.

 

Fig. 2
Duration of vitamin A use according to time from plateau to outcome (days).

►Table 2 compares the variables for patients treated for GTN after expectant management or HD Vit-
A use.

Table 2
Treatment and outcomes of women with gestational trophoblastic neoplasia and persistent low and
plateauing serum human chorionic gonadotropin levels after postmolar follow-up according to
expectant management or high-dose vitamin A use

Variable
ChT after expectant

management
N = 10

ChT after high-dose
Vitamin A use n = 02 p-value

Age, years old, mean ± SD,1 [min - max] 33.8 ± 9.5 (25-51) 22.5 ± 2.1 (21-24) 0.136t
Evacuation - N (%)   1.000P

https://www.scielo.br/j/rbgo/a/XZrhxbcjNPfy5XyLFNtNHpq/?lang=en
https://www.scielo.br/j/rbgo/a/XZrhxbcjNPfy5XyLFNtNHpq/?lang=en


Variable
ChT after expectant

management
N = 10

ChT after high-dose
Vitamin A use n = 02 p-value

In the RC 7 (70) 2 (100)  
Out of the RC 3 (30) 0  
Pre-evacuation hCG level, IU/L, median
± IQA2

556.000
(369-1.317.065)

283.663
(193.755-373.571) 0.909M

Gestational age at diagnosis, weeks,
mean ± SD,1 [min - max] 13.1 ± 1.5 (11-16) 10 ± 0 (10-10) 0.017t

HMc histology - N (%)   1.000P
Complete hydatidiform mole 9 (90) 2 (100)  
Partial hydatidiform mole 1 (10) 0 (0)  
hCG level at plateau, IU/L, median ±
IQA2 82.5 (43-409) 658.5 (654-663) 0.030M

Time from evacuation to ChT initiation,
weeks, median ± IQA2 25 (13.8-28) 16 (16-16) 0.727M

Pretreatment hCG level, IU/L, median ±
IQA2 90.5 (53.3-314) 3.231 (567-3.231) 0.182M

Occurrence of metastasis - N (%)   1.000P
No 10 (100) 2 (100)  
Yes 0 0  
WHO/FIGO prognostic risk score - N (%)   1.000P
Low risk 10 (100) 2 (100)  
High risk 0 0  
Treatment - N (%)   1.000P
Clinical, single-agent ChT 8 (80) 2 (100)  
Clinical, multi-agent ChT 0 0  
Hysterectomy + single-agent ChT 2 (20) 0  
Number of ChT cycles to remission,
mean ± SD,1 [min-max] 1.8 ± 1.3 (1-5) 2.5 ± 0.5 (2-3) 0.407t

Lenght of follow-up, months, median ±
IQA2 48 (15-67) 39.5 (35-44) 1.000M

Occurrence of relapse or death - N (%) 0 0 -

Abbreviations: ChT; Chemotherapy; hCG, human chorionic gonadotropin; HM; Hydatidiform mole; RC,
referral center; SD, standard deviation; WHO/FIGO,. World Health Organization/ International
Federation of Gynecology and Obstetrics.

1

Mean (Standard deviation, range);

2

Median (interquartile);

t



Student t test;

P

Pearson chi-squared test;

M

Mann-Whitney test.

The following variables were similar: mean age, place where uterine evacuation was performed,
serum hCG values before uterine evacuation, HM histology, time between molar evacuation and ChT
initiation, serum hCG values before ChT, occurrence of metastases, World Health Organization
(WHO)/FIGO prognostic risk score, type of treatment, number of ChT cycles until GTN remission, and
duration of follow-up. Among patients with persistent L&P serum hCG levels initially treated with Vit-A,
serum hCG levels were significantly higher than those in the group that received expectant
management (CG = 82.5 IU/L versus SG = 658.5 UI/L; p = 0.030).

In the group treated with HD Vit-A, no patient had hepatic toxicity according to serum aspartate
aminotransferase levels; only one (3.3%) patient had a mild side effect, dry skin, being resolved after
the drug was discontinued. In both groups, adherence to follow-up was good; most patients received
a medical discharge after postmolar follow-up was complete (CG = 88.2% versus SG = 90.6%; p =
0.553). There were no cases of relapse or death of patients followed-up in the present study.

 

Discussion
To our knowledge, no study has evaluated the use of HD Vit-A in the postmolar follow-up of patients
with persistent L&P serum hCG levels, as we did in this nonconcurrent retrospective cohort. Even
though serum hCG levels were higher in the SG, the administration of limited HD Vit-A daily reduced
significantly the development of postmolar GTN and the length of follow-up. Clinically (external
validity), our treatment of women with a molar pregnancy and persistent L&P serum hCG levels using
HD Vit-A resulted in a 3-fold increase in the number of cases of spontaneous remission, a finding that
is in agreement with that reported by Andrijono et al.14 However, those authors used HD Vit-A for
patients with complete HM since uterine evacuation to GTD outcome, which led to a measurement
bias in their results, as they did not include the high percentage of expected spontaneous remission
(~ 80%), as well as the possible risks of HD Vit-A supplementation for long periods.1-7

For patients initially treated with HD Vit-A in our study, even in cases that later required ChT, the
prognosis of treatment outcome was similar to that of patients that underwent initially expectant
management after the diagnosis of persistent L&P serum hCG levels. This may be assigned to the
short duration of HD Vit-A use (median of 40 days), which did not have any significantly important
effects on time to ChT initiation, WHO/FIGO prognostic risk score, or even response to ChT regimens
in the group of patients that progressed to GTN when compared with those patients that underwent
expectant management initially.

Treatment with HD Vit-A has been associated with inhibition of the development of experimental
tumors of the skin, breast, mouth, ovaries, lung, liver, gastrointestinal tract, prostrate and urinary
bladder.29-31 All types of trophoblastic cells in the placenta, such as syncytiotrophoblasts,
cytotrophoblasts and intermediate trophoblasts, have receptors for retinoic acid (RA), the final



product of Vit-A metabolism in the organism. As RA binds to retinol binding protein (RBP) receptors,
the complex RA-receptor acts in the control of cell proliferation, inducing trophoblastic apoptosis by
stimulation of apaf-1, caspase-7, caspase-9 and dab-2, and inhibition of Bcl-2.22 According to
Andrijono et al,22 the administration of RA to trophoblastic cells increased their apoptotic activity and
interrupted the cell cycle at the G1 and S phases.32

The lowest effective dose of HD Vit-A to achieve remission of patients with molar pregnancies and
persistent L&P serum hCG levels, or in the associated treatment of GTN, has not been
determined.33,34 The dose used in our study was the same suggested by Andrijono et al,14 but we
administered it for a shorter time, from the detection of persistent L&P serum hCG levels to the
outcome. The HD Vit-A dose in our study, 200,000 IU/day, did not have any important adverse effects,
evaluated at each follow-up visit. No patient had any changes in hepatic function during follow-up,
and only one patient had a mild adverse effect, dry skin, which resolved after Vit-A discontinuation.
These data are in agreement with those reported by Andrijono et al.14 The use of HD Vit-A for > 30
days did not improve prognoses, which suggests, therefore, that there is an optimal period after
which it would not be necessary to continue the treatment.

One of the important limitations of our study is that, although data were collected from a single GTD
RC in Southern Brazil, where patient compliance is high because patients have been followed-up by
the same professional (one of the authors) since 1985, findings may not reflect the reality of other
Brazilian RCs or the general population. The reduced number of patients that progressed to GTN in
both series has also limited the analyses of our results. The most important study limitation, however,
was its design, as retrospective analyses have biases that may limit their generalization.

 

Conclusion
In the present study, postmolar GTN was less frequent and the length of follow-up was shorter in the
group of women with a molar pregnancy and L&P serum hCG levels who received treatment with HD
Vit-A. Vitamin A use was well tolerated in the population under study, and there were very few side
effects, which resolved after treatment discontinuation. When HD Vit-A treatment failed and patients
progressed to postmolar GTN, prognoses were similar to those of women treated with ChT after
initially expectant management. Randomized multicenter studies with a higher impact should be
conducted to confirm our findings about the beneficial effects and safety of HD Vit-A use to treat
women with molar pregnancies and persistent L&P serum hCG levels.

 
*

Study conducted at the Trophoblastic Disease Center of ISCMPA, Porto Alegre, Brazil, and was
presented at the XIX Biannual World Congress of the International society of the Study of
Trophoblastic Diseases (ISSTD), September 21-24, 2017, Amsterdam.

 



Acknowledgments
The authors are grateful to Professor Anelise Burmeister, for the English text version and to Mrs.
Ceres Oliveira, for the statistical analysis.

Keywords

gestational trophoblastic disease; low-and-plateauing serum hCG levels; high-dose vitamin A

References

Ngan HYS, Seckl MJ, Berkowitz RS, Xiang Y, Golfier F, Sekharan PK, et al. Update on the1.
diagnosis and management of gestational trophoblastic disease. Int J Gynaecol Obstet.
2018;143 (Suppl 2):79-85. Doi: 10.1002/ijgo.12615

» https://doi.org/10.1002/ijgo.12615

Lurain JR. Gestational trophoblastic disease I: epidemiology, pathology, clinical presentation and2.
diagnosis of gestational trophoblastic disease, and management of hydatidiform mole. Am J
Obstet Gynecol. 2010;203(06):531-539. Doi: 10.1016/j. ajog.2010.06.073

» https://doi.org/10.1016/j. ajog.2010.06.073

Lurain JR. Gestational trophoblastic disease II: classification and management of gestational3.
trophoblastic neoplasia. Am J Obstet Gynecol. 2011;204(01):11-18. Doi:
10.1016/j.ajog.2010.06.072

» https://doi.org/10.1016/j.ajog.2010.06.072

Brown J, Naumann RW, Seckl MJ, Schink J. 15years of progress in gestational trophoblastic4.
disease: Scoring, standardization, and salvage. Gynecol Oncol. 2017;144(01):200-207. Doi:
10.1016/j. ygyno.2016.08.330

» https://doi.org/10.1016/j. ygyno.2016.08.330

Seckl MJ, Sebire NJ, Fisher RA, Golfier F, Massuger L, Sessa C; ESMO Guidelines Working Group.5.
Gestational trophoblastic disease: ESMO Clinical Practice Guidelines for diagnosis, treatment
and follow-up. Ann Oncol. 2013;24(Suppl 6):vi39-vi50. Doi: 10.1093/annonc/mdt345

» https://doi.org/10.1093/annonc/mdt345

Biscaro A, Braga A, Berkowitz RS. Diagnosis, classification and treatment of gestational6.
trophoblastic neoplasia. Rev Bras Ginecol Obstet. 2015;37(01):42-51. Doi:
10.1590/SO100-720320140005198

https://doi.org/10.1002/ijgo.12615
https://doi.org/10.1016/j.%20ajog.2010.06.073
https://doi.org/10.1016/j.ajog.2010.06.072
https://doi.org/10.1016/j.%20ygyno.2016.08.330
https://doi.org/10.1093/annonc/mdt345


» https://doi.org/10.1590/SO100-720320140005198

Braga A, Uberti EMH, Fajardo MdoC, Viggiano M, Sun SY, Grillo BM, et al. Epidemiological report7.
on the treatment of patients with gestational trophoblastic disease in 10 Brazilian referral
centers: results after 12 years since International FIGO 2000 Consensus. J Reprod Med.
2014;59(5-6):241-247

Braga A, Burlá M, Freitas F, Uberti E, Viggiano M, Sun SY, et al; Brazilian Network for Gestational8.
Trophoblastic Disease Study Group. Centralized coordination of decentralized assistance for
patients with gestational trophoblastic disease in Brazil: a viable strategy for developing
countries. J Reprod Med. 2016;61(5-6):224-229

Maestá I, Braga A. [Challenges of the treatment of patients with gestational trophoblastic9.
disease]. Rev Bras Ginecol Obstet. 2012; 34(04):143-146. Doi:
10.1590/S0100-72032012000400001

» https://doi.org/10.1590/S0100-72032012000400001

Braga A , Lin LH, Maestá I , Sun SY , Uberti E , Madi JM, Viggiano M . Gestational trophoblastic10.
disease in Brazil. Rev Bras Ginecol Obstet . 2019;41(04):211-212. Doi: 10.1055/s-0039-1688566

» https://doi.org/10.1055/s-0039-1688566

Ferraz L, Burlá M , Lopes PF, Braga A. [Impact of dietary intake and oxidative stress in patients11.
with gestational trophoblastic disease]. Femina. 2014;42(03):153-159

Andrijono A, Kurnia K, Asikin N. A case-control study of vitamin A level in hydatidiform mole.12.
Med J Indones. 1997;6(03):153-157

Kolusari A, Adali E, Kurdoglu M, et al. Catalase activity, serum trace element and heavy metal13.
concentrations, vitamin A, vitamin D and vitamin E levels in hydatidiform mole. Clin Exp Obstet
Gynecol. 2009;36(02):102-104

Andrijono A, Muhilal M. Prevention of post-mole malignant trophoblastic disease with vitamin A.14.
Asian Pac J Cancer Prev. 2010;11(02):567-570

Cole LA, Khanlian SA. Inappropriate management of women with persistent low hCG results. J15.
Reprod Med . 2004;49(06):423-432

Cole LA, Khanlian SA, Giddings A, Butler SA, Muller CY, Hammond C, Kohorn E. Gestational16.
trophoblastic diseases: 4. Presentation with persistent low positive human chorionic
gonadotropin test results. Gynecol Oncol. 2006;102(02):165-172. Doi: 10.1016/j.
ygyno.2005.12.048

» https://doi.org/10.1016/j. ygyno.2005.12.048

https://doi.org/10.1590/SO100-720320140005198
https://doi.org/10.1590/S0100-72032012000400001
https://doi.org/10.1055/s-0039-1688566
https://doi.org/10.1016/j.%20ygyno.2005.12.048


Qian XQ, Chen LL, Li BH, Cheng XD, Wan XY. Long-term outcome of patients with persistent low-17.
level elevation of human chorionic gonadotrophin. J Obstet Gynaecol Res. 2016;42(06):694-700.
Doi: 10.1111/jog.12953

» https://doi.org/10.1111/jog.12953

Braga A , Torres B, Burlá M , Maestá I , Sun SY , Lin L, et al. Is chemotherapy necessary for18.
patients with molar pregnancy and human chorionic gonadotropin serum levels raised but
falling at 6months after uterine evacuation? Gynecol Oncol . 2016;143(03):558-564. Doi:
10.1016/j.ygyno.2016.09.012

» https://doi.org/10.1016/j.ygyno.2016.09.012

Braga A , Mora P, de Melo AC, Nogueira-Rodrigues A, Amim-Junior J, Rezende-Filho J, Seckl MJ.19.
Challenges in the diagnosis and treatment of gestational trophoblastic neoplasia worldwide.
World J Clin Oncol. 2019;10(02):28-37. Doi: 10.5306/wjco.v10.i2.28

» https://doi.org/10.5306/wjco.v10.i2.28

Osborne RJ, Filiaci VL, Schink JC, Mannel RS, Behbakht K, Hoffman JS, et al. Second curettage for20.
low-risk nonmetastatic gestational trophoblastic neoplasia. Obstet Gynecol.
2016;128(03):535-542. Doi: 10.1097/AOG.0000000000001554

» https://doi.org/10.1097/AOG.0000000000001554

Chiu PM, Feng HC, Benbrook DM, Ngan HYS, Khoo US, Xue WC, et al. Effect of all-trans retinoic21.
acid on tissue dynamics of choriocarcinoma cell lines: an organotypic model. J Clin Pathol.
2006;59(08):845-850. Doi: 10.1136/jcp.2005.025833

» https://doi.org/10.1136/jcp.2005.025833

Andrijono A, Hefen W. Study of apoptosis induction of hydatidiform mole trophoblastic cell by22.
the administration of retinoic acid. Indones J Obstet Gynecol. 2008;32(02):99-104

de Souza JMQ, Braga A, Sanches Dos Santos R, Ramos MM, Cortés-Charry R, Maestá I .23.
Comparison of 2 human chorionic gonadotropin immunoassays commercially available for
monitoring patients with gestational trophoblastic disease. Int J Gynecol Cancer. 2017;27
(07):1494-1500. Doi: 10.1097/IGC.0000000000001042

» https://doi.org/10.1097/IGC.0000000000001042

Dantas PRS, Maestá I, Filho JR, Amin Junior J, Elias KM, Horowitz N, et al. Does hormonal24.
contraception during molar pregnancy followup influence the risk and clinical aggressiveness of
gestational trophoblastic neoplasia after controlling for risk factors? Gynecol Oncol.
2017;147(02):364-370. Doi: 10.1016/j.ygyno.2017.09.007

» https://doi.org/10.1016/j.ygyno.2017.09.007

https://doi.org/10.1111/jog.12953
https://doi.org/10.1016/j.ygyno.2016.09.012
https://doi.org/10.5306/wjco.v10.i2.28
https://doi.org/10.1097/AOG.0000000000001554
https://doi.org/10.1136/jcp.2005.025833
https://doi.org/10.1097/IGC.0000000000001042
https://doi.org/10.1016/j.ygyno.2017.09.007


Kohorn EI. Persistent low-level "real” human chorionic gonadotropin: a clinical challenge and a25.
therapeutic dilemma. Gynecol Oncol. 2002;85(02):315-320. Doi: 10.1006/gyno.2002.6622

» https://doi.org/10.1006/gyno.2002.6622

Ngan HY, Kohorn EI, Cole LA, Kurman RJ, Kim SJ, Lurain JR, et al. Trophoblastic disease. Int J26.
Gynaecol Obstet. 2012;119(Suppl 2): S130-S136. Doi: 10.1016/S0020-7292(12)60026-5

» https://doi.org/10.1016/S0020-7292(12)60026-5

Ngu SF, Chan KKL. Management of chemoresistant and quiescent gestational trophoblastic27.
disease. Curr Obstet Gynecol Rep. 2014; 3(01):84-90. Doi: 10.1007/s13669-013-0071-6

» https://doi.org/10.1007/s13669-013-0071-6

FIGO Oncology Committee. FIGO staging for gestational trophoblastic neoplasia 2000. Int J28.
Gynaecol Obstet. 2002;77(03): 285-287. Doi: 10.1016/s0020-7292(02)00063-2

» https://doi.org/10.1016/s0020-7292(02)00063-2

Niles RM. Recent advances in the use of vitamin A (retinoids) in the prevention and treatment of29.
cancer. Nutrition. 2000;16(1112):1084-1089. Doi: 10.1016/s0899-9007(00)00436-6

» https://doi.org/10.1016/s0899-9007(00)00436-6

Altucci L, Gronemeyer H. The promise of retinoids to fight against cancer. Nat Rev Cancer.30.
2001;1(03):181-193. Doi: 10.1038/35106036

» https://doi.org/10.1038/35106036

Bouriez D, Giraud J, Gronnier C, Varon C. Efficiency of all-trans retinoic acid on gastric cancer: a31.
narrative literature review. Int J Mol Sci. 2018;19(11):3388. Doi: 10.3390/ijms19113388

» https://doi.org/10.3390/ijms19113388

Simoni D, Tolomeo M. Retinoids, apoptosis and cancer. Curr Pharm Des. 2001;7(17):1823-1837.32.
Doi: 10.2174/1381612013397168

» https://doi.org/10.2174/1381612013397168

Sutanto EH, Winarno GNA, Firmansah A. Effect of methotrexate combination with vitamin A on33.
serum levels of beta hCG in low risk of gestational trophoblastic tumors treatment. Indones J
Obstet Gynecol 2011;35(02):84-86

Ghasemian S, Yousefi Z, Farazestanian M, Mousavi Seresht L, Foroughipour M, Akhlaghi S. Effect34.
of combination therapy of methotrexate with vitamin A in patients with low risk GTN

https://doi.org/10.1006/gyno.2002.6622
https://doi.org/10.1016/S0020-7292(12)60026-5
https://doi.org/10.1007/s13669-013-0071-6
https://doi.org/10.1016/s0020-7292(02)00063-2
https://doi.org/10.1016/s0899-9007(00)00436-6
https://doi.org/10.1038/35106036
https://doi.org/10.3390/ijms19113388
https://doi.org/10.2174/1381612013397168


(Gestational Trophoblastic Neoplasia). Iran J Pharm Res. 2018; 17(Suppl):38-42


