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Abstract

BACKGROUND

Microglandular hyperplasia (MGH) is a proliferation of endocervical glands,
related to estrogen stimulation, mainly occurring in the reproductive age group.
The differential diagnosis includes endometrial adenocarcinoma with MGH-like
pattern (MGA), a distinction that may be particularly problematic in curettage
specimen.

CASE SUMMARY

A 57-year-old, postmenopausal woman was admitted in our hospital for surgical
treatment. She had been diagnosed with a uterine leiomyoma, after complaints of
irregular vaginal bleeding. She underwent dilatation and curettage (D&C) and
subsequent total abdominal hysterectomy with bilateral salpingo-oophorectomy.
D&C were compatible with MGA. Histologically, a proliferation of small glands,
without intervening stroma, with mucin production, accumulation of neutrophils
in the gland lumen and stroma, mild nuclear atypia and rare mitoses, were seen.
In the hysterectomy specimen, the endometrium was thickened, but without
apparent tumor formation. On microscopic examination, a residual similar
adenocarcinoma was seen in the isthmus and more conventional-of endometrioid
and mucinous type, in the rest of the endometrium.
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CONCLUSION

MGH-like proliferation with mild cytologic atypia, detected in the endometrial curettage specimen
of a postmenopausal woman, should alert pathologists for MGA of the endometrium. VIM, p16,
PAX-2, CD10 and CD34 may help in the differential diagnosis.

Key Words: Microglandular hyperplasia-like; Microglandular-like adenocarcinoma; Endometrium,;
Curettage; Pitfall

©The Author(s) 2022. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: When microglandular hyperplasia (MGH)-like proliferation is detected in the endometrial
curettage of a postmenopausal woman, the pathologists must be vigilant for endometrial MGH-like
endometrial adenocarcinoma type of carcinoma, as it may be misdiagnosed. The examination of scant
biopsy specimens remains a challenge. Its recognition can avoid underdiagnosis and mistreatment of the
patient.

Citation: Trihia HJ, Souka E, Galanopoulos G, Pavlakis K, Karelis L, Fotiou A, Provatas 1. Microglandular
hyperplasia-like mucinous adenocarcinoma of the endometrium: A rare case report. World J Obstet Gynecol 2022,
11(2): 8-16

URL: https://www.wjgnet.com/2218-6220/full/v11/i2/8.htm

DOI: https://dx.doi.org/10.5317/wjog.v11.i2.8

INTRODUCTION

Microglandular hyperplasia (MGH) is a characteristic proliferation of endocervical glands, often
associated with estrogen and progesterone stimulation (oral contraceptives and pregnancy). It occurs in
the reproductive age group and occasionally in postmenopausal women. The differential diagnosis is
usually with endometrial adenocarcinomas resembling MGH, a distinction that can be very difficult in a
biopsy or curettage (D&C). We report a case of a 57-year-old woman, with vaginal bleeding and a
known uterine leiomyoma, diagnosed with MGH-like endometrial adenocarcinoma (MGA) in dilatation
and curettage specimen. We address the difficulties of differential diagnosis and the hysterectomy
findings.

CASE PRESENTATION

Chief complaints
The patient suffered from uterine bleeding.

History of present illness
A 57-year-old, postmenopausal woman, was referred to our hospital for surgical treatment of a
radiographically detected uterine leiomyoma, after irregular vaginal bleeding of seven days” duration.

History of past illness
None.

Personal and family history

The patient had undergone four in vitro fertilization attempts in the past, one of which resulted in a
failed pregnancy. Last attempt took place eleven years before her clinical presentation with vaginal
bleeding.

Physical examination
No clinical findings.

Laboratory examinations
No increase of tumour markers.
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Imaging examinations
No mass forming findings.

Histological findings

Histological examination of D&C revealed a complex-microglandular proliferation of small back-to-
back glands, without intervening stroma, with mucin production, accumulation of neutrophils in the
gland lumen and stroma, mild nuclear atypia and rare mitotic figures (Figure 1). Alcian blue and PAS-D
stains showed abundant luminal and occasional intracytoplasmic mucin. Invasion could not be assessed
in the insufficient and fragmented curettage specimen. Our diagnosis was compatible with adenocar-
cinoma of the endometrium with extensive features mimicking microglandular hyperplasia of the cervix
(microglandular hyperplasia-like mucinous adenocarcinoma of the endometrium- EAMGHP). The
diagnosis was based mainly on the extent of the lesions, the finding of a very limited element of glands
with complex back-to-back, cribriform and tubule-papillary architectural patterns, with focal pseudo-
stratification and the presence of rare mitoses (Figure 1). Immunohistochemically, there was positivity
for VIM (Figure 2), mCEA (Figure 1), ER, PR and p16 (Figure 2). The slides were reviewed by an
eminent Gynecologic Pathologist (K.P), who agreed with our diagnosis of a low grade endometrial
endometrioid carcinoma with features mimicking microglandular hyperplasia of the cervix. The patient
underwent total abdominal hysterectomy and bilateral salpingo-oophorectomy (TAH & BOOP). In the
hysterectomy specimen, a pink polypoid lesion of 0.5cm was seen at the isthmus area. There were
several Nabothian cysts seen in the cervix. Macroscopically, there was no obvious mass formation. The
endometrial area was determined in a flat appearance macroscopically (Figure 3). On microscopic
examination, a residual adenocarcinoma with partly similar features with those observed in the D&C
specimen was seen in the isthmus area and more conventional carcinoma of mucinous (Figure 4) and
endometrioid types with areas of ciliated cells and small non-villous papillae (Figure 4), in the rest of the
endometrium. MGH-like areas were mostly replacing the surface areas of the more conventional
carcinoma of the endometrium (Figure 4). The carcinoma was superficially infiltrative and was
extending in adenomyosis areas. The final diagnosis was of a FIGO I, grade I-II, MGH-like endometrial
adenocarcinoma.

In the cervix, apart from Naboth cysts, there was also a cystic structure, underneath the polyp,
compatible with mesonephric remnant of ductal type, as well as a focus of reserve cell metaplasia in an
endocervical crypt.

The postoperative recovery course was uneventful.

FINAL DIAGNOSIS

The patient was diagnosed with microglandular-like adenocarcinoma of the endometrium.

TREATMENT

Then, this patient underwent TAH & BOOP (total abdominal hysterectomy and bilateral salpingo-
oophorectomy).

OUTCOME AND FOLLOW-UP

The postoperative recovery course was uneventful. The patient is well 15 mo after surgical treatment.

DISCUSSION

MGH is a lesion, mostly seen in women of reproductive age, although it can be found in up to 6% of
postmenopausal women[1]. It is a benign proliferation of endocervical glands and is often an incidental
finding. It usually occurs in women who are either pregnant or are taking progesterone[2]. It was first
described in a study of changes in the cervix of pregnant women[3]. The term MGH, was used for the
first time, by Kyriakos et al[4] in 1968, for a group of patients on oral contraceptives. One year earlier,
the resemblance of this lesion with endocervical adenocarcinoma, was thus far aknowledged|[5].
Although, this is commonly associated with pregnancy and oral contraceptive use, it can occur in
patients without this clinical history. Most cases are found incidentally, but gross abnormalities such as
an erosion, polyp formation, or friable raised areas in the cervix can be seen. MGH can be focal or
multifocal and can involve the surface epithelium and/or the endocervical glands. It is composed of
closely packed glands of variable size and shape, with acute and chronic inflammatory cells and little
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Figure 1 Microglandular hyperplasia-like pattern in dilatation and curettage, hematoxylin-eosin staining. A: Complex microglandular proliferation
of small back-to-back glands, without intervening stroma, with mucin production and accumulation of neutrophils in the gland lumen and stroma (x 10); B: Rare area
where Microglandular hyperplasia-like adenocarcinoma (on the right) is merging with more conventional endometrioid adenocarcinoma (on the left) (x 20); C:
Endometrioid adenocarcinoma area shows pseudostratification, mild atypia and rare mitoses (x 40).

intervening stroma. The epithelium lining the glands is columnar or cuboidal and mucin producing and
contains supra-or subnuclear vacuoles. The nuclei are usually uniform, but focal atypia can be
encountered. Reserve cell hyperplasia and squamous metaplasia may be present. Mitotic figures are
rare. Immunohistochemically, there is positivity of MGH for p63 in the reserve/immature squamous
cells. It is therefore usually negative for p16; however, in rare cases can be strongly, but usually patchy-
positive. Cases of MGH with p16 expression do not co-localize MIB-1 or cyclin E expression and are not
associated with human papilloma virus infection. The differential diagnosis of the lesion includes
endometrial adenocarcinoma with a microglandular pattern (EAMGP). Otherwise, typical endometrioid
(or mixed endometrioid-mucinous or pure mucinous) carcinomas may have prominent microglandular
pattern with eosinophilic secretions and acute inflammatory cells in the lumens and stroma. The differ-
ential diagnosis is with MGH, although this is invariably a purely endocervical lesion. The distinction
rests on the merging of the microglandular pattern with that of a typical endometrioid carcinoma, with
nuclear atypia and mitotic activity exceeding those in MGH. Positivity for p16 and vimentin and > 10%
MIB-1 index, also favors microglandular adenocarcinoma. There is a great diagnostic challenge of differ-
entiating between endocervical MGH and well differentiated endometrial adenocarcinoma with
microglandular pattern, in biopsy and D&C. Therefore the above consist one of the most common
reasons for consultation in gynecologic pathology. Both entities can be quite similar. Although, the
presence of nuclear atypia and mitotic figures can be of help in the differential diagnosis-favoring
endometrial adenocarcinoma- yet the latter may be desceptively underestimated.

The WHO Classification of endometrial carcinomas (2014) is mostly based on morphologic features[6]
and according to that they are classified in two broad categories, endometrioid non-serous carcinomas,
or Bokham type 1 tumors and type 2, non-endometrioid, serous carcinomas. Type 1 includes
endometrioid and mucinous carcinoma. Type 2 includes serous, clear cell, undifferentiated carcinoma
and carcinosarcoma. Mucinous carcinomas, are classified as non-endometrioid carcinomas, with more
than 50% of tumor cells containing intracytoplasmic mucin. A subset of mucinous carcinomas,
designated MGA, due to its similarity to MGH of the endocervical glands (MGH), is acknowledged by
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Figure 2 Immunohistochemical staining. A: Immunohistochemical stain for VIM shows positive stain in the microglandular hyperplasia-like adenocarcinoma
(MGA) in the curettage specimen (x 10); B: Immunohistochemical stain for CEA shows positive stain in the MGA in the curettage specimen (x 10); C:
Immunohistochemical stain shows positive expression for p16 in the MGA in the curettage specimen (x 10).

JBaishideng®

the WHO 2014. According to the revised 5" edition of WHO Classification of Female Genital Tumours,
mucinous carcinoma is not included as a separate type 1 carcinoma type, but has been incorporated in
the endometrioid type, as endometrioid carcinoma with mucinous differentiation[7]. Unusual
histological patterns that may be seen in endometrioid carcinoma which are not associated with
different prognosis, include among others the microglandular pattern. Tumors with notable
microglandular pattern are characterized by small-to medium-sized, closely packed glands with eosino-
philic secretions and numerous acute inflammatory cells. There is mild cytologic atypia and low mitotic
rate. Mucinous pattern may be present in varying degrees and may predominate.

Mucinous differentiation of the endometrium can occur in a spectrum of lesions ranging from benign,
like metaplasia to malignant, like adenocarcinomas with mucinous differentiation. It is very difficult to
make a diagnosis of carcinoma in endometrial biopsies and curretings that show proliferative mucinous
lesions, because the desceptively bland appearance of invasive mucinous adenocarcinoma at this site.
Only limited information is available regarding criteria for distinguishing mucinous carcinoma from
atypical mucinous proliferations and mucinous metaplasia of the endometrium. The threshold for
diagnosing mucinous carcinoma in endometrial biopsies/curretings may be possibly lower than that of
endometrioid carcinoma. There are three categories of mucinous proliferations of the endometrium (A,
B or C), based on increasing degree of architectural complexity and cytologic atypia[8]. Type A, is
characterized only by mucin-containing epithelial cells, single or in small tufts, within architecturally
benign glands or in the endometrial surface. Type B, lesions are by definition more complex, and are
characterized by mucin-containing epithelial cells forming pseudoglands with rigid punched out spaces
with no supporting stroma. Type C alterations, are characterized by conspicuous cytologic atypia and
architectural complexity, such as filliform growth. A high percentage of type B lesions are known to be
associated with well differentiated endometrial adenocarcinoma, with no or minimal invasion.
Mucinous lesions with complex (cribriform or prominent villous) architecture and absence of cytologic
atypia are also characterized by low concurrent risk for deeply invasive cancer. The fact that type B
microglandular lesions, are presented predominantly on the endometrial surface, without co-existing
atypical hyperplasia, implies that a subset of well-differentiated adenocarcinomas arise via neoplastic
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Figure 3 Macroscopic appearance of the uterus. There are obvious the leiomyoma, the cervical polyp and the flat appearance of the endometrial area.

DOI: 10.5317/wjog.v11.i2.8 Copyright ©The Author(s) 2022.

Figure 4 Hysterectomy specimen. A: Residual carcinoma of conventional mucinous type in the hysterectomy specimen (x 20); B: Areas of ciliated and small
non-villous papillae in the residual adenocarcinoma of the endometrium in the hysterectomy specimen (x 20); C: Adenocarcinoma with microglandular hyperplasia
(MGH)-like pattern occurs on the tumor surface of conventional adenocarcinoma in a plaque-like fashion (x 10); D: Higher magnification of C (x 20); E:
Adenocarcinoma with MGH-like pattern occurs on the tumor surface of conventional adenocarcinoma (another area) (x 40).

alterations in the surface epithelium.

MGA is by definition a rare type of endometrial mucinous carcinoma with microglandular
architecture and mucinous and squamous features, which can mimic lesions of the endometrium and
the cervix, both benign and malignant. MGA, was described for the first time by Young and Scully, in
1992[9]. The D&C in six cases was reported as “suspicious for malignancy that might be compatible
with MGA of the endometrium or MGH of the cervix”. The patients were 37-84 years old and all women
were postmenopausal, except of one case of cervical adenocarcinoma, which was premenopausal[8-13].
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The clinical complaints were of vaginal spotting, discharge or bleeding. Six women were on exogenous
hormones. From the clinical point of view, MGH is mostly presented in young women under hormone
therapy. On the contrary, MGA mostly occurs in women of postmenopausal age. It is therefore known
that the age of the patient and whether pre- or postmenopausal can be major clues for the correct
diagnosis. Histologically, MGH and MGA share similar histological features. In MGH there is mild
nuclear atypia and scarce mitotic activity. On the contrary, when nuclear atypia and mitotic figures are
more pronounced, are in favor of MGA. In addition, subnuclear vacuolization can be present in MGH,
which is not a feature in MGA. Staining for vimentin can help in the differential diagnosis, as it is
positive in MGA and negative in MGH[14]. Both MGA and MGH have variable expression of estrogen
and progesterone receptors[14]. Carcinoembryonic antigen (CEA) is often expressed in endometrial and
endocervical adenocarcinomas, but is negative in endometrial mucinous adenocarcinoma and cervical
MGH][11,12]. Qiu et al[14], describes absence of CEA staining in all cases of MGA and MGH. Immunos-
taining for CEA, ER, PR or p53 does not aid the differential diagnosis. Chekmareva et al[15] suggested
that p16, CD10 and CD34 immunostaining could help in the differential diagnosis between MUC-AD
and MGA of the endometrium on the one hand and benign endocervical lesions on the other. As
reported, MUC-AD and MGA cases were positive for p16, whereas none of the cases with benign
endocervical epithelial lesions and MGH showed p16 positivity, except from the reserve cells, typically
located on the outer aspect of the endocervical glands. Also Baroetta et al[16] showed that ‘CD34-
dominant phenotype’ of stromal cells was in favor of the cervical origin of the lesion and ‘CD10-
dominant phenotype’ of stromal cells was compatible with the endometrial origin of the lesion. Overall,
the immunohistochemical profile of endometrioid carcinomas, including mucinous carcinoma, overlaps
with that of MGH (ER positive, p16 negative or patchy, variable Ki-67).

Loss of PAX2 expression in the epithelium, would favor the diagnosis of MGA[17]. Although, there
are no antibodies completely sensitive and specific, a p16-positive/ PAX2-negative phenotype, favors
MGA (Table 1). Additionally, pathologists should be aware that MGA, are commonly p16-positive, as
primary endocervical neoplasms.

Apart from MGH, MGH-like carcinoma should be differentiated from benign mucinous endometrial
proliferations. Benign mucinous proliferation is supported by simple glandular architecture with mucin
containing cells, absence of nuclear atypia and epithelial stratification[8].

In cases with no clues, a descriptive diagnosis is advised, such as ‘atypical mucinous glandular prolif-
eration” with a discussion of the differential diagnosis of under-sampled adenocarcinoma wvs
endocervical MGH. These patients should undergo further clinical and radiologic evaluation, including
thorough endometrial curettage. The likelihood of finding adenocarcinoma on subsequent hysterectomy
is partly related to the degree of architectural complexity. Nevertheless, this can be challenging in actual
practice[18]. The presence of MGH-like glands in an endometrial sampling in peri- or postmenopausal
women, regardless of the degree of complexity, should be mentioned and discussed.

Mutational analysis for KRAS has been suggested to be of aid in cases of small and fragmented
biopsies[19], as complex mucinous proliferations largely harbor KRAS mutations.

Features that mimic endocervical MGH may be seen on the surface or at the periphery of some
endometrioid adenocarcinomas. Often, these are grade I tumors[10] with mucinous differentiation, with
predilection for post-menopausal women.

In all similar with ours presented cases in the literature, residual carcinomas were seen in the hyster-
ectomy specimen, consisting of conventional carcinomas of mucinous or endometrioid type, in
association with MGH-like carcinoma. These findings support the idea that the microglandular pattern
represents ‘a line of differentiation that is more mature and less aggressive in comparison with conven-
tional carcinoma and this microglandular pattern usually occurs on the tumor surface, where an area
permits a proliferation of non-invasive cells’[7]. Plaque-like microglandular differentiation is found on
the surface of conventional adenocarcinoma[10]. The studies of Jacques et al[20] and Fukunaga[12]
supported this argument but Zaloudek et al[11] and McCluggage and Perenyei[21] found MGH-like
patterns in invasive areas of the tumor. In our case we found MGH-like carcinoma on the surface of the
conventional endometrioid carcinoma in the hysterectomy specimen (ph 10). The conventional
carcinoma was of mucinous or endometrioid type. There was no atypical hyperplasia present.

There is no clinical significance to MGH-like features in an endometrioid adenocarcinoma. The
significance is purely to pathologists concerning the differential diagnosis in biopsy or curettage
specimens, because under-sampling of this type of tumor may lead to hypo-diagnosis of MGA. The
latter can present a true diagnostic challenge that many times may not be solved upon review of a
limited sampling. The biopsy may only contain fragments of mucinous glandular proliferation with no
nuclear atypia or mitotic activity and with no features of either hyperplasia or carcinoma. The only clue
may be the patient’s age and in some cases the clinical history of an endometrial tumor, endometrial
thickening or uterine bleeding. If no other clues present, there is an important diagnostic rule of thumb,
to consider the patient’s age when considering a diagnosis of endocervical MGH in an endometrial
sampling: if peri- or postmenopausal age, then the possibility of under-sampled adenocarcinoma with
MGH-like features should be considered. The diagnosis of MGH in endometrial samples of postmeno-
pausal women should not be made unless thorough examined[8]. Furthermore, features that favor
EAMGP are a large amount of tissue in a biopsy, a lack of subnuclear vacuoles, transition to other
patterns of endometrial adenocarcinoma, connection with endometrial stroma, an association with
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Table 1 Morphological and immunohistochemical differences

Subnuclear Vacuoles + -

Foamy stromal cells - Sz

VIM - +

pl6 - (positivity in reserve cells) Sz

PAX2 + -

CD10-dominant phenotype of stromal cells - + (endometrial origin)
CD34-dominant phenotype of stromal cells + (cervical origin) -

Menopausal age Reproductive (mostly) Peri-or postmenopausal

MGH: Microglandular hyperplasia; MGA: MGH-like endometrial adenocarcinoma.

foamy stromal cells and the presence of complex endometrial hyperplasia or mucinous metaplasia in the
background of endometrium. A descriptive diagnosis should be reserved for cases where the distinction
is not possible, such as ‘glandular proliferation with a microglandular-like pattern’. Additionally, the
report should include a comment, suggesting either acquirement of additional tissue (i.e., fractional
curettage) or clinical correlation , to reach a definitive diagnosis.

CONCLUSION

When MGH-like proliferation is detected in the D&C of a postmenopausal woman, endometrial MGA
type of carcinoma, should be excluded. The examination of scant biopsy specimens remains a challenge.
Look for areas of typical endometrioid adenocarcinoma. Look for subnuclear vacuolation. Staining for
vimentin, p16, PAX2, CD10 and CD34 can be of help in the differential diagnosis with MGH.
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Abstract

Self-monitoring of blood glucose (SMBG) is critical for gestational diabetes
mellitus (GDM) care. However, there are several hurdles to its practice during the
coronavirus disease 2019 (COVID-19) pandemic in GDM patients in low- and
middle-income countries when GDM care recommendations emphasize
telemedicine-based care. Based on available knowledge, this letter proposes the
following barriers to SMBG in these GDM patients during the ongoing COVID-19
pandemic: Poor internet connectivity, affordability of SMBG and digital applic-
ations to connect with healthcare providers, government-imposed social mobility
restriction, psychological stress, and mental health conditions. Nevertheless,
definitive evidence will only be acquired from rigorous research.

Key Words: COVID-19; Gestational diabetes; Blood glucose monitoring; Self-monitoring;
Developing countries; Patient compliance
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Core tip: The barriers to self-monitoring of blood glucose (SMBG), one of the main
treatment components in gestational diabetes mellitus (GDM), remain underexplored
among women in low and middle-income countries during the ongoing coronavirus
disease 2019 (COVID-19) pandemic when the emphasis is on telemedicine-based care.
Based on the facts known in this context, plausible barriers to SMBG in GDM patients
include: Poor internet connectivity, affordability of SMBG and digital applications to
connect with healthcare providers, government-imposed lockdowns to decrease
COVID-19 transmission, psychological stress, and mental health conditions. However,
only definitive research will provide the correct answers.
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TO THE EDITOR

Self-monitoring of blood glucose (SMBG) is one of the chief components of gestational diabetes mellitus
(GDM) management to curb gestational hyperglycemia and perinatal complications[1]. Therefore, it is
imperative to evaluate the SMBG practice among GDM patients living in low- and middle-income
countries during the ongoing coronavirus disease 2019 (COVID-19) pandemic. In these women,
pregnancy is often challenging due to poverty, lack of information, poor and inadequate quality
services, teenage pregnancies, and cultural beliefs[2,3]. The COVID-19 pandemic has further
compounded their GDM care. Presently, our knowledge on the barriers to SMBG practice in GDM
patients during the COVID-19 pandemic remains sparse. I discuss here the possible barriers and
intricacies of SMBG practice in GDM patients during this pandemic in the light of what is known;
however, only definitive research will produce the answers.

The mobile-based technologies” role in ensuring SMBG compliance in GDM patients has become
crucial in the COVID-19 pandemic[4]. The interim recommendation during the pandemic emphasizes
sending SMBG reports electronically to healthcare providers (HCP) 2-3 wk after the first diabetes
evaluation[5]. Then, the HCP determines the subsequent SMBG frequency based on glycemic control[5].
However, universal access to such telemedicine-based healthcare services is questionable in low- and
middle-income countries, primarily due to the lack of uniform internet access[6,7].

Performing SMBG and sending the results to HCPs digitally incur costs for items like lancets, glucose
reading meters, and featured smartphones. It might be expensive for GDM mothers in low- and middle-
income nations, relying on out-of-pocket expenses|[8]. This situation might have worsened due to the
pandemic-led job losses and financial crisis[9].

There are challenges due to COVID-19-lockdown-led social immobility. Telemedicine-based GDM
care is not accessible to every woman in the developing world, and many GDM patients have to rely on
direct HCP-guided SMBG practice. Data from two Indian studies on nongestational diabetes patients
suggest poor SMBG compliance during the COVID-19 lockdown period (28%-65%)[10,11]. Therefore,
such government-imposed lockdowns are likely to be barriers for GDM patients, and studies are
required to investigate it. Moreover, research is essential to determine if complying with COVID-19-
related safety mandates (such as frequent handwashing, wearing a face mask, and social distancing)
have complicated SMBG adherence in GDM patients.

For many GDM patients, additional pandemic-associated hurdles might include minimal or no direct
family or peer support at home due to COVID-19-related quarantine requirements (of themselves or
family members). Family support is crucial for the mental health of pregnant women during the
COVID-19 pandemic[12].

Finally, psychological stress and mental health conditions due to the pandemic such as the death of
close relatives, COVID-19-related mobility restrictions, and financial crisis also require scrutiny.
According to an online survey, a substantial proportion of pregnant women presented with some
mental disorder (about 37%) and increased stress levels (about 46%) during the COVID-19 pandemic
[13]. Therefore, it is crucial to review the possibility of integrating mental health screening with
antenatal care during the COVID-19 pandemic. The HCPs providing prenatal services may require
additional training to perform such screening.

Altogether, given these scenarios, the COVID-19 vaccination drive is crucial to decrease social
immobility restrictions, ensure women'’s economic empowerment, and establish easy direct contact with
their HCPs so that SMBG practice among GDM patients remains uninterrupted in developing nations.
Simultaneously, efforts to establish better telemedicine services and foster psychological counseling to
overcome pandemic-associated stress are also desirable.
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