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• There was a statistically significant increase in the incidence of molar pregnancy during COVID-19 pandemic.
• The gestational age of the embryo at the time of diagnosis was smaller in the HM group than in the missed abortion group.
• The continuous provision of gynecological primary care during pandemics or crises is encouraged.
⁎ Corresponding author.
E-mail addresses: ala.aiob@gmail.com (A. Aiob), karina

(K. Naskovica), avishaloms@gmc.gov.il (A. Sharon), mdjac

https://doi.org/10.1016/j.ygyno.2021.02.035
0090-8258/© 2021 Elsevier Inc. All rights reserved.
a b s t r a c t
a r t i c l e i n f o
Article history:
Received 22 January 2021
Accepted 27 February 2021
Available online 5 March 2021

Keywords:
Gestational trophoblastic disease
Hydatidiform mole
Covid-19
Objective. To confirm an increase in the number of women with molar pregnancy during the COVID-19
pandemic.

Methods. In this retrospective cohort study, all patients with complete or partial mole diagnosed at our insti-
tution between January 1, 2010 and October 31, 2020, were included. To verify whether there was an increase in
the incidence of hydatidiformmole (HM) and deliveries in 2020, the incidences for each year from January 2010
to October 2020were recorded. In addition,we identified all womenwhowere diagnosedwith HM from January
to October 2020, and compared themwith a control group who underwent uterine evacuation for missed abor-
tion of a singleton pregnancy during the same period. We also documented the time taken to diagnose missed
abortion or molar pregnancy to check if a delay in diagnosis can explain the increase in HM incidence.

Results. Between 2016 and 2019, there was a statistically significant increase in the incidence of molar preg-
nancy. A further increase occurred in 2020 (odds ratio = 2.071). The mean gestational age of the embryo at the
time of diagnosis was smaller in the HM group than in the missed abortion group (6.3 ± 1.67–7.4 ± 2.4, one-
sided P = 0.034), meaning that it took more time (days) to diagnose molar pregnancy than missed abortion
(22.38 ± 10.32 vs. 15.83 ± 7.83 days, P = 0.012).

Conclusion. There was a significant increase in the incidence of molar pregnancy during the COVID-19 pan-
demic, possibly because of the delay in receiving medical care. We recommend providing gynecological primary
care services during a crisis, such as a pandemic.

© 2021 Elsevier Inc. All rights reserved.
1. Introduction

Hydatidiformmole (HM) is a non-malignant form of gestational tro-
phoblastic disease (GTD) characterizedby failureofnormal fetal develop-
ment and over-proliferation of the trophoblasts, which can present as a
partial or completemole; these dependon the chromosomal pattern,mi-
croscopic and gross histopathology, clinical presentation, and outcomes.
However, it is considered a premalignant disease due to its ability to de-
velop into a cancer with local invasion and distant metastases [1–4].
.naskovica@gmail.com
ob@gmail.com (J. Bornstein).
In completemoles, the geneticmaterial is solely derived from the fa-
ther, with thematernal genetic component lost either late in the oocyte
development or at the time of conception [5]. Complete moles have no
embryonic development and produce a characteristic appearance on ul-
trasound. They have a malignancy rate of approximately 15% [6,7]. In
contrast, partial moles are triploid with two sets of chromosomes from
the father and one from the mother [8]. Partial moles may have early
embryonic development. Diagnosis is made most often by pathological
examination after theevacuationof a failedpregnancy. The riskofmalig-
nancy is much lower for partial moles (approximately 0.5–1%) [7,9].

Some potential risk factors for molar pregnancies have been sug-
gested, including vitamin deficiencies [10], maternal genetic transloca-
tions [11], and environmental toxins [12]. The incidence of HM is
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difficult to ascertain due to its rarity and regional variation in existing
reports [13,14]. Themost significant risk factors for complete and partial
moles are extreme maternal age and past molar disease [15,16].

PatientswithHMusually presentwith vaginal bleeding in the first or
second trimester. However, more recently, it has been seen as a non-
viable conception discovered during routine ultrasonography in early
pregnancy [17]. Following the diagnosis, molar tissue is evacuated by
surgical curettage, and the patient is followed up with serial serum or
urine human chorionic gonadotropin (HCG) testing [18].

Following uterine evacuation, serum HCG levels return to normal in
most cases, and no further treatment is needed. However, 15% of com-
plete moles and < 1% of partial moles may develop into persistent tro-
phoblastic disease requiring chemotherapy, and may rarely progress
to locally invasive or metastatic gestational trophoblastic disease [19].

In our institution, we had an impression that the number of patients
diagnosedwithHMbetween January 1 andOctober 31, 2020washigher
than that in the previous 10 years. This increase coincided with the co-
ronavirus disease (COVID-19), which was declared a global pandemic
by the World Health Organization in March 2020 [20]. Consequently,
we hypothesized that there is a possible association between the
COVID-19 pandemic and the increasing incidence of hydatidiform
moles. Abbas et al. attempted to explain the increase in HM incidence
during the Covid 19 pandemic using the immunological and laboratory
parameters of COVID-19. They suggested that non-reproductive tissue-
specific antigens are one of the causative factors for the activation of en-
dometrial lymphocytes and macrophages that can produce a negative
environment, which can affect embryonic implantation and lead to
the development of HM [21].

First, this retrospective cohort study aimed to confirm the increase in
HM incidence during the COVID-19 pandemic and compare it with that
of the previous 10 years in our department. Second, the study aimed to
provide a possible explanation for this increase based on clinical and di-
agnostic features, or a delay in the diagnosis of HM or missed abortion.

We hypothesized that diagnostic delay leads to clearer sonographic
findings and higher serum HCG levels, with increased suspicions of
molar pregnancies and uterine evacuations, leading to an increased
number of persons diagnosed with HM pathologically.

2. Materials and methods

This studywas approved by the Institutional ReviewBoard (Helsinki
Committee) of the Galilee Medical Center of the Israeli Ministry of
Health before the research began (authorization number 167-20-NJR)
on September 10, 2020.

The study population consisted of all patients with a pathological di-
agnosis of complete or partialmole at the gynecology department of the
Women's Health Wing at the Galilee Medical Center, Israel, between
January 1, 2010 and October 31, 2020. The pathologist diagnosed all
the cases by assessing the evacuated uterine contents at our institution.
The diagnosis of molar pregnancy was made by a highly experienced
Gyneco-pathologist, based on histopathologic features and P57 immu-
nostaining in all cases.

There was no significant change in the demographics, the number of
deliveries, or referrals to the emergency room (ER) in the pastfive years.

First, we identified the yearly incidence of HM (complete and partial
moles) from January 2010 to October 2020. Additionally, we carried out
a database search to identify the incidence of deliveries in our institu-
tion during the same period to determine the number of HM cases per
the number of deliveries at this institution.

Second, we identified all the charts of patients with HM, with a final
diagnosis of completemoles or partialmoles, registered from January to
November 2020. However, COVID-19 polymerase chain reaction test
was not conducted on a routine basis during the study period.

Moreover, we recruited a control group that comprised randomly
selected women who had undergone uterine evacuation for missed
abortion of a singleton spontaneous pregnancy during the same period,
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with a final histological diagnosis of normal villi. In both groups, the di-
agnosis was made by a pathologist in our institution who evaluated the
evacuated uterine contents.

The medical records of all patients (HM and missed abortion in the
period of COVID-19) were reviewed to determine their age, gravidity,
presenting symptoms, gestational age by the crown-rump length
(CRL) or last menstrual period (LMP), indication of surgery, and ultra-
sound findings, including CRL at diagnosis.

In addition to the other characteristics, we evaluated the time taken
to diagnose a missed abortion or molar pregnancy by measuring the
time period between the original gestational age, which was deter-
mined by the LMP and/or first CRL measurement, and gestational age
determined by the CRL at HM diagnosis or missed abortion in the con-
trol group. At the time of HM diagnosis or missed abortion, CRL was
measured if the embryo was observed using transvaginal sonography
(TVS). If we did not visualize an embryo, we assigned such pregnancy
a gestational age of 5 weeks since the fetus cannot be seen by then
on TVS.

3. Results

For the first aim, we included 107 patients with confirmed molar
pregnancies between 2010 and 2020. As shown in Fig. 1, in synchroni-
zation with the onset of the COVID-19 pandemic [9], there was a signif-
icant increase in the number of molar pregnancies compared to that in
the last 10 years (in the same period January–October). This increase
was not related to an increase in the number of deliveries in our
department.

As shown in Fig. 1, the incidence ofmolar pregnancywas stable from
2010 until 2016, which is the year we moved to a new modern facility,
leading to an increase in the number of births in our department (Fig. 2).
After 2016, the incidence of molar pregnancies was stable again until
2020, when we observed a significant increase in the number of molar
pregnancies (0.59%).

In 2020, the risk of HMwas significant and 6.274 times higher than
that between 2010 and 2015.

Generally, from 2016 to 2019 and in 2020, there were significant in-
creases in the incidence of molar pregnancy (odds ratio [OR] = 2.071).

For the second aim, we included 24 patients with confirmed molar
pregnancies from January to October 2020: five (20.8%) with complete
moles and 19 (79.2%) with partial moles. In addition, we recruited a
control group of 32 patients with confirmedmissed abortions of similar
gestational ages, treated during the same period.

The comparison of maternal characteristics in both groups is pre-
sented in Table 1; the median maternal age was 30.2 (range 21–46)
years and 33.4 (range 20–43) years in the HM and missed abortion
groups, respectively. However, there was no significant difference in
the body mass index, comorbidities, parity, rates of abortions, termina-
tion of pregnancy, ectopic pregnancy, in-vitro fertilization, and molar
pregnancy in the past, or the gestational age according to the first CRL
or/and the LMP.

We observed that patients in theHMgroupwere younger than those
in the missed abortion group, and most of them were smokers (16.7%
vs. 9.4%, P < 0.001).

Although there was no significant difference between the gesta-
tional age by the first CRL and/or LMP in both groups, the mean gesta-
tional age by CRL at diagnosis was smaller in the HM group than in
the missed abortion group (6.31 ± 1.67 weeks vs. 7.40 ± 2.4 weeks,
1-sided P = 0.034). This means that it took more time (days) to diag-
nose molar pregnancy than to diagnose missed abortion (22 ±
10.3 days vs. 15 ± 7.8 days, P = 0.012).

4. Discussion

From January to October 2020, there were 24 patients with con-
firmed molar pregnancies: five (20.8%) with complete moles and 19



Fig. 1. The incidence of molar pregnancies at Galilee Medical Center (January–October, 2010–2020).
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(79.2%)with partialmoles.We are aware that this is an unusual propor-
tion of cases compared to previous reports. However, this proportion is
so close to our general proportion of complete HM and partial HM over
the last 10 years; 73% of the cases were partial HM, and 27% were com-
plete HM. Further, it should be noted that there was no significant dif-
ference in this proportion in 2020.

On the other hand, we are aware that the relative incidence of com-
plete HM versus partial HM is problematic because of the discrepancies
between hospital-based and population-based data and the disparity in
availability of expert pathology evaluation. Moreover, our proportion is
similar to that of United Kingdom, in which the incidence of complete
HM is approximately 1 per 1000 pregnancies compared to partial HM,
which is 3 per 1000 pregnancies [22].

In synchronywith theonset of theCOVID-19pandemic, therewas an
approximately two-fold increase in the risk of molar pregnancy in 2020
from 2016 to 2019, and a six-fold increase from 2010 to 2015. This may
be explained by the following immunological hypothesis [21]: com-
pared to healthy pregnancy, patients with HM have a low white blood
cell count as seen inpatientswithCOVID-19 [23–25]. This reflects theas-
sociation of HMwith a poorer inflammatory function and could explain
the causative association of COVID-19 in the pathogenesis of HM.

The non-reproductive tissue-specific antigens, such as those of infec-
tious organisms, are one of the causative factors for the activation of en-
dometrial lymphocytes and macrophages that can produce a negative
environment, which affects embryo implantation [26]. This activation
Fig. 2. The number of birth per year at Galilee Me
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of endometrial lymphocytes and macrophages will lead to the release
of variable cytokines, as seen in COVID-19 [25], which may affect the
normal implantation and lead to HM development.

Previous studies have documented anassociationbetween recurrent
molar disease and amutation in the NLRP7 gene. The NLRP7 gene is im-
plicated in the activation of proinflammatory caspases via their involve-
ment in multi-protein complexes called inflammasomes. They play a
role in the activation of inflammation and apoptosis, thereby increasing
the risk of bacterial, parasitic, or viral disease thatmay result in HM [27].
Furthermore, Abbas et al. observed an increasing incidence of patients
diagnosed with HM in synchrony with the onset of the COVID-19 pan-
demic; they offered a possible explanation for this condition based on
the COVID-19 immunological and laboratory parameters [21].

Another possible explanation for this increase could be the delay in
diagnosing missed abortion and/or molar pregnancy due to the
lock-downsduring the COVID-19pandemic. Hence, it can lead to clearer
ultrasonographic and laboratory features, which will result in more
uterine evacuations for suspected molar pregnancies. However, the
time taken (days) to diagnose HM in the HM group was higher than
that in the missed abortion group (22 ± 10.3 vs. 15 ± 7.8, P = 0.012).
This can justify our hypothesis that the increase in the incidence of
molar pregnancywas caused by a delay in the diagnosis ofmissed abor-
tion or molar pregnancy.

Furthermore, in our cohort, 40% of the patients had a pre-evacuation
suspicion of molar pregnancy, compared to 91% with a pre-evacuation
dical Center (January–October, 2010–2020).



Table 1
Maternal and pregnancy characteristics.

HM 2020
N = 24

Missed Abortion
2020 N = 32

P 2/1 sided

Age (Mean) 30.2 ± 6.08 33.4 ± 5.74 0.040⁎

Age (Range) 30.2 (21–46) 33.4 (20–43)
Thrombophilia (n%) (1) 4.2% (2) 6.3% 0.504+

BMI (Mean) 24.7 ± 4.9 25.4 ± 5.8 0.994⁎

Smoking (n%) (4) 16.7% (3) 9.4% 0.001 < P+

Regular menstruation (n%) (23) 95.8% (32) 00% 0.429+

Consanguinity (n%) (1) 4.2% (1) 3.1% 0.678+

Gestational age by first
CRL/LMP (Mean)

9.55 ± 1.546 10.08 ± 2.53 0.889⁎

Gestational age at diagnosis by
CRL (Mean)

6.31 ± 1.67 7.40 ± 2.42 0.034⁎⁎

0.068⁎

Days for diagnosis (Mean) 22.38 ± 10.32 15.83 ± 7.83 0.012⁎

Gravidity (Mean) 3.17 ± 1.71 4.06 ± 1.68 0.046⁎

Deliveries (Mean) 1.75 ± 1.19 1.94 ± 1.16 0.474⁎

Spontaneous Abortion (Mean) 0.33 ± 0.76 0.84 ± 1.29 0.075⁎

Termination of pregnancy (n%) (2) 8.3% (3) 9.4% 0.749⁎

Ectopic pregnancy (n%) 0 (1) 3.1%
Recurrent HM 0 0
IUFD 0 0
IVF 0 (1) 3.1%
Last pregnancy before (Mean) 46.22 ± 8.73 44.93 ± 7.5
D&C because Susp. HM (n%) (10) 41.7% (1) 3.1% P < 0.001+

Oral Contraceptive 0 0
Blood typing A+ (n%) (13) 54.2% (7) 21.9% 0.023⁎

HM-Hydatidiformmole, BMI- Bodymass index, CRL-Crown-rump length, LMP- Lastmen-
strual period, IUFD-Intrauterine fetal death, IVF- In vitro fertilization, D&C- dilatation and
curettage, Susp- Suspected.
⁎ 2-Sided Wilcoxon Rank-Sum Exact Test.
⁎⁎ 1-Sided Wilcoxon Rank-Sum Exact Test.
+ Fisher's Exact Test 2-Sided.
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clinical diagnosis of missed or incomplete abortion in another study
[28]; this difference can support our hypothesis.

5. Strengths and limitations

This study is the first to provide a detailed description of the rela-
tionship between COVID-19 and the frequency of HM, which should
serve as a basis for patient counseling and future studies, including the
GTN. The main limitations of our study were its small sample size and
retrospective design. Furthermore, the reported rate is an approxima-
tion of the incidence of HM, though reasonable. However, the ideal inci-
dence of HM should be calculated as a percentage of pregnancies, not
just deliveries.

Additionally, when we did not visualize an embryo by TVS, we
assigned such pregnancy a gestational age of 5 weeks also in complete
HM, despite there was no embryo. However, we think that this cannot
affect the delayed diagnosis reported.

6. Conclusion

There was a two-fold significant increase in the incidence of molar
pregnancy during the COVID-19 pandemic compared to that in the pre-
vious 10 years.

Wediscussed other possible explanations for this condition based on
clinical and diagnostic features. Delay in the diagnosis of missed abor-
tion or molar pregnancy (which can be due to the hesitancy in keeping
clinic appointments in early pregnancy because of the COVID-19 pan-
demic) can cause clearer sonographic findings and higher serum B-
hCG levels, which could lead to more diagnosed molar pregnancies
and uterine evacuations for suspected molar pregnancies. Moreover,
in women diagnosed with missed abortion, early termination can lead
to less clinical features of molar pregnancy, less surgical interventions,
and more medical interventions (Cytotec), resulting in misdiagnosis of
molar pregnancy.
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Our findings encourage the continuous provision of gynecological
primary care during pandemics or crises.
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