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Abstract

In March 2020, the World Health Organization declared a pandemic state in
response to the number of infected and killed by COVID-19. Gestational di-
abetes (GD) is characterized by physiological changes making pregnant
women even more vulnerable to viral respiratory infections, such as
SARS-CoV-2. For these reasons and due to the restriction of data related to
DMG and the involvement by COVID-19, the importance of raising informa-
tion about these two conditions is evident. Therefore, this study aimed to
perform a literature review about the complications of COVID-19 in patients
with GD. MEDLINE-PubMed, EMBASE, and Scielo databases were searched
and followed the PRISMA guidelines. Only four studies were included in the
systematic review. The complications and mortality are more significant in
pregnant women with diabetes since hyperglycemia promotes immune
changes in the inflammatory state and worsens insulin resistance. The im-
balance in the immune response favors the development of infections, the
most likely being viral respiratory infections. On the other hand, other studies
show insufficient recent evidence to indicate that pregnant women are more
susceptible to infection with severe acute coronavirus respiratory syndrome.
There are divergences between studies concerning complications related to
COVID-19 in patients with GD. In view of this scenario and from the infor-
mation obtained, it is noted that the literature is scarce regarding the wor-
sening of COVID-19 in patients with GD. Therefore, it is necessary to con-
tinue research on these mechanisms that may justify their correlation.
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1. Introduction

In December 2019, in the Chinese city of Wuhan, a variety of viruses from the
Coronavirus group emerged and was named SARS-CoV-2, due to the Severe
Acute Respiratory Syndrome Coronavirus. In March 2020, the World Health
Organization (WHO) declared a pandemic state in response to the number of
infected and killed by COVID-19, a disease caused by the virus [1] [2]. Viral in-
fection induces inflammatory responses through a cascade of cytokines and
growth factors, which can damage lung tissue and are responsible for the Acute
Respiratory Syndrome [3] [4].

Some conditions predispose to the severe form of the disease. This is possibly
due to an impairment of the immune response. Type 2 diabetes mellitus (DM2),
in particular, seems to be associated with a worse prognosis once hyperglycemia,
in addition to the association with the formation of advanced glycation end
products (AGES) result in oxidative stress and inflammatory process that can
also favor viral replication [5].

Gestational diabetes (GD), like DM2, is characterized by fasting hyperglyce-
mia as a consequence of resistance to the action of insulin. This resistance occurs
due to the production of hyperglycemic hormones and enzymes that degrade
insulin, coming from the placenta. During GD, physiological changes, such as
immune dysfunction and the promotion of inflammatory factors, make preg-
nant women even more vulnerable to viral respiratory infections, such as
SARS-CoV-2 [6] [7]. For these reasons and due to the restriction of data related
to DMG and the involvement by COVID-19, the importance of raising informa-
tion about these two conditions is evident.

Therefore, this study aimed to perform a literature review about the complica-
tions of COVID-19 in patients with GD.

2. Methods

2.1. Data Source

This review was carried out at MEDLINE-PubMed (National Library of Medi-
cine, National Institutes of Health), EMBASE, and Scielo databases were
searched and following the PRISMA (Preferred Reporting Items for a Systematic
Review and Meta-Analysis) guidelines. This review aimed to answer the follow-
ing focal question: Does COVID-19 worsen women’s health with gestational di-

abetes?

2.2.Search

This research included articles published in the last year (March 2020 to October
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2020) and considered clinical trials, double-blind, randomized, placebo-controlled
studies, retrospective case-control studies, and studies with animal models. The
combination of terms used for the search was: COVID-19 or Sars-Cov-2 and

gestational diabetes.

2.3. Eligible Criteria and Study Selection

This review included studies that demonstrated the effects of COVID-19 in
women with gestational diabetes. Exclusion criteria were articles not in English,

literature reviews, abstracts, and letters to the editor.

2.4. Data Extraction

Two authors searched the databases independently according to the descriptors
and inclusion and exclusion criteria. The results were extracted from eligible ar-

ticles that indicated the author, date, sample size, study design, and gender.

3. Results and Discussion

Based on the inclusion and exclusion criteria used for this work, four studies
showed the relationship of COVID-19 in DMG patients (Figure 1). Together,
these studies included 1101 women aged 15 to 54 years. These studies were car-
ried out in the following countries: China, the United States, France, and Iran.

Table 1 shows the characteristics of these studies.
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Figure 1. Flow chart showing the selection of the studies [8].
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Table 1. Associations between COVID-19 and gestational diabetes.

Reference Type of the study Results Conclusions
Despite the higher percentages of GD
13.3% of pregnant women were admitted P! gherp . 8
to the ICU. Among them. six required and pre-pregnancy obesity in pregnant
. A study with 105 hospitalized o i & X ’ 4 K women hospitalized for COVID-19
Panagiotakopoulos X mechanical ventilation, and one died. . X
pregnant women with i without obstetric reason, more
etal [9] The number of pregnant women with

SARS-CoV-2 infection.

Prospective cohort study 199 pregnant
women (15 - 46 years old), 66 pregnant
women infected with SARS-CoV-2
and 133 uninfected pregnant women
who formed the control group.

Pirjani et al [10]

GD was 15.2%. Also, 36.2% had
pre-pregnancy obesity.

There was no significant relationship
between COVID-19 infection and
complications from comorbidities,

including GD. Despite this, infected
patients had a higher percentage of

admission to the ICU compared

information is needed to understand
the effects caused by SARS-CoV-2
during pregnancy and its complications.

No significant differences were observed
between clinical manifestations and
pregnancy complications in infected

and uninfected women.

to the control group.

Of the women who were associated
The study found that those women

who had comorbidities such as DMG
had COVID-19 more severely.
Critically ill women had a high
rate of premature birth.

Series of cases involving 617 pregnant
8 preg with a severe form of the disease,

who had comorbidities such as DMG,
it was seen that one died, and 85.3%
of these women gave birth, 79.3%

women in 33 maternity centers
in France were diagnosed with
COVID-19, of which 497 (80.6%)
were symptomatic.

Kayem et al [11]

of whom were premature.

Compared to the control group, 21.67%
of the pregnant women in the case group
were diagnosed with GD. They presented

The study shows that chronic diseases
may potentialize the inflammatory
response to COVID-19. The focus on
diabetes is hyperglycemia, which can

-control study with 60 of
Case-control study wi © high levels of neutrophils and low levels

of total protein. White blood cell levels
of pregnant women with COVID-19

without diabetes were higher than the
levels of the diabetes control group.

Sun et al [12] pregnant women confirmed to

have COVID-19 and 120 controls. increase the inflammatory response plus
to compromise the regeneration’s ability

of the liver, causing it liver injury.

GD: Gestational Diabetes; ICU: Intensive Care Unit.

The review by McIntyre [13] reports that there is insufficient recent evidence
to indicate that pregnant women are more susceptible to infection with severe
acute respiratory coronavirus syndrome (SARS-Cov-2). Likewise, the case report
conducted by Smati ef al [14] narrates about a 36-year-old pregnant woman
with GD from the Democratic Republic of Congo hospitalized by COVID-19.
Although pregnancy predisposes to an increased chance of diabetic ketoacidosis
due to the placenta’s hormonal properties, the study does not clarify whether
COVID-19 worsens this condition.

In the same perspective, Gidlof et al [15], through the report of a 34-year-old
GD woman, sought to establish the maternal-fetal complications implied by
COVID-19 manifested by the patient. Although the patient showed some cha-
racteristic clinical signs, such as pneumonia, the twins were born in good condi-
tion, condition supported by negative nasopharyngeal tests for COVID-19, as

well as a sample of breast milk.
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One of the hypotheses that explain that vertical transmission of the
SARS-CoV-2 virus is unlikely is that the angiotensin-converting enzyme 2
(ECA2), which works as a receptor for the virus, has no significant expression in
the cells of the interface maternal-fetal. Moreover, transmission via breastfeeding
was also absent due to the virus’s non-detection in breast milk samples. Howev-
er, infection through contact should not be neglected in these cases, and the dis-
tance between mother and baby is safer during the period of transmissibility
[16].

The cohort study performed by Pirjani et al [10] compared possible differ-
ences between pregnant women infected with SARS-CoV-2 and uninfected
women. Four of the infected patients required care in the ICU, but there was no
need for intubation, mechanical ventilation, and they did not have acute respi-
ratory syndrome. Only one baby was infected, but it was not possible to deter-
mine the cause of transmission. Therefore, it was not possible to establish dif-
ferences in prognosis between infected and uninfected women.

On the other hand, the study of Torlone et al. [17] shows that adverse endpoints
and mortality are higher in pregnant women with diabetes, precisely because
scientific evidence indicates that hyperglycemia promotes immune changes such
as the inflammatory state that worsens insulin resistance. Moreover, in the im-
mune response, the most likely infections are viral respiratory infections, which do
not have data to confirm the vertical transmission of COVID-19. Therefore, the
current pandemic context requires greater care for the diagnosis and treatment of
gestational diabetes.

In a study carried out using data from 33 French maternity hospitals, in which
in all analyzed cases the women were pregnant and diagnosed with COVID by the
RT-PCR test, it was shown that women with diseases such as GD, pre-eclampsia,
old age, or age over 35 and obesity, as well as preexisting diabetes, are more likely
to have COVID comorbidities [11].

In the study of Panagiotakopoulos et al. [9] performed in eight health centers in
the USA, the hospitalization of 105 pregnant women identified with SARS-CoV-2
was evaluated. Among them, 59% were hospitalized for obstetric reasons and 41%,
due to COVID-19 and who had no obstetric reasons. In the latter group, a higher
prevalence of GD (25.6%) and pre-pregnancy obesity (44.2%) was found among
those hospitalized for obstetric reasons. Besides, the prevalence of premature and
stillbirth was higher among women with SARS-CoV-2 than in uninfected women.

In another perspective, in an analysis of post-COVID-19 management in the
diagnosis of GD in the protocols of the United Kingdom, Canada, and Australia,
it is recommended to restrict the Oral Glucose Tolerance Tests (TOTG), per-
formed between 24 and 32 gestational weeks, in order to reduce exposure to
COVID-19 in the collection centers, monitoring and guiding pregnant women
with alternative resources such as telemedicine [13]. However, the restriction of
oral glucose tolerance test (OGTT) would result in a reduction in the frequency

of diagnosis of GD in studies, from 81% to 2.5% in the United Kingdom, from

DOI: 10.4236/jdm.2020.104019

240 Journal of Diabetes Mellitus


https://doi.org/10.4236/jdm.2020.104019

V. F. B. Miola et al.

82% to 1.7% in Canada, and from 25% to 12%, 7% in Australia.

A case-control by Sun et al. [9] at Wuhan shows, through laboratory and clin-
ical diagnosis, that the number of neutrophils in GD women with COVID-19
was higher than the pregnant COVID-19 patients without any chronic disease.
The data also confirm that lymphocytopenia levels among pregnant women with
COVID-19 were higher (43.33%) in relation to the control group (15.83%).
Hyperglycemia is a diabetes comorbidity which causes oxidative stress, can in-
crease inflammatory response and compromise the liver’s regeneration [12].

In another study conducted at a London tertiary hospital, the OGTT restric-
tion guidelines published by the Royal College of Obstetricians and Gynecolo-
gists during the pandemic impacted the reduction in the rate of detection of GD

Besides that, van Gemert et al [18] points out that guidelines have been re-
vised to reduce the number of pregnant women with GD exposed to the virus.

In a narrative review of the temporary changes in clinical guidelines per-
formed by Nouhjah et al (2020), there is a consensus to postpone postpartum
screening from 4 to 12 weeks or delay from 6 to 12 months after birth until the
end of the COVID-19 crisis. These changes aim to reduce the number of con-
sultations and length of stay in the hospital for pregnant women, in addition to
the risks of exposure, since pregnant women with diabetes constitute a popula-
tion at risk for severe forms of COVID-19 [19] [20] [21] [22]. Also, all women
should be encouraged to lead a healthy lifestyle during pregnancy, given the risk
that gestational diabetes will not be detected with changes in screening proto-
cols, in addition to maintaining basic precautionary measures such as hand hy-
giene, wearing masks, and social detachment [23] [24].

Changes in the management of post-COVID-19 GD diagnosis were another
aspect discussed in the studies discussed above. Most of these changes prioritize
restricting oral glucose tolerance tests, as well as reducing visits to collection
centers, and hospital stays in order to deprive patients of exposure to the virus.
In this context, it is recommended to adopt healthy lifestyle habits, given the risk
that GD will not be detected with changes in screening protocols and telemedi-

cine monitoring.

4. Conclusions

There are divergences between studies concerning complications related to
COVID-19 in patients with GD. Although hyperglycemia and pregnancy are ag-
gravating factors for infections, especially viral respiratory infections, there is no
scientific evidence to clarify the mechanisms that promote the severe form of
COVID-19 when present with GD. Despite this, some authors have shown no
substantial complications in pregnant women infected with SARS-CoV-2 and
who had comorbidities such as DMG. In these cases, the severe acute respiratory
syndrome was not present. However, clinical conditions, such as pneumonia, were
manifested. There was also no evidence of vertical transmission of COVID-19.

Therefore, further studies are needed to elucidate the consequences of the
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contamination of this virus in GD women.
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