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Abstract

The outbreak of COVID -19 has become an important health concern with diverse complications. Based on previous studies, women with
gestational diabetes mellitus (GDM) are at a higher risk of COVID -19. Although numerous investigations have assessed the epidemiological
and clinical aspects of this virus in pregnancy, few articles have clearly emphasized the role of COVID-19 in increasing the risk of GDM.
In this narrative review, we aimed to assess the relationship between COVID-19 and GDM.
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Introduction

Severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2), a new coronavirus, was first introduced
in Wuhan, China, in 2019 and immediately became
a pandemic. Coronavirus disease 2019 (COVID-19)
has been diagnosed in 529410287 million people
worldwide, with 6296771 million deaths by June 2022
(1). Pregnant women are high-risk patients and should be
comprehensively under control. With the simultaneous
occurrence of gestational diabetes mellitus (GDM) and
coronavirus, they would be more vulnerable (2).

Gestational diabetes mellitus has negative child and
maternal outcomes such as hypertension, cardiovascular
disease, hypoxia, preeclampsia, neonatal hypoglycemia,
macrosomia, and type 2 diabetes (3-5).

As more scientific and clinical research is required to
assess the association between COVID-19 and GDM to
find the best way to manage and diagnose it, we aimed to
perform this narrative review.

Methods

We assessed the potential relationship between
COVID-19 and GDM in this narrative review. We
searched and extracted relevant English publications from
the Web of Science, Scopus, PubMed, and Google Scholar
using specific keywords including GDM, COVID-19,
pregnancy, and Gestational diabetes. We attempted to
find the relationship between COVID-19 and GDM.

Furthermore, we discussed the diagnosis and management
of COVID-19 patients with the criteria of GDM.

The outbreak of COVID-19

Reports on a cluster of unknown causes of pneumonia

in China in December 2019 led to the discovery of a

new coronavirus in 2020. It was labeled as COVID-19

(6). It quickly spread globally, forcing the World Health

Organization (WHO) to announce it a pandemic

in March 2020, prompting several countries to take

extraordinary public health measures to stop it. By May

2022, approximately 500 million confirmed cases and over

6 million deaths had been reported (1).

Clinical characteristics of COVID-19 ranging from

asymptomatic to critical are as follows (7);

o Asymptomatic: Without symptoms and findings in
chest imaging

«  Mild: Mild symptoms (including fatigue, fever, cough,
muscle pain, anorexia, sore throat, headache, malaise,
dyspnea, nasal congestion) without abnormal
findings on chest imaging

o Moderate: Mild or moderate symptoms with mild
pneumonia abnormalities on chest imaging

o Severe: symptoms of respiratory infection and some
of the following features: oxygen saturation <93% at
rest, PaO2/FiO2 < 300 mm Hg, RR > 30 breaths/min,
shortness of breath

o Critical: Rapid disease progression and some of the
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following features: Shock, Mechanical ventilation due to
respiratory failure, necessitates ICU treatment, and organ
failure.

Gestational diabetes mellitus

Gestational diabetes mellitus initially occurs or detects in
case of glucose intolerance or diabetes during pregnancy.
It is known as one of the causes of infant and maternal
mortality (8). Additionally, it is a serious health problem
that affects one out of every six births worldwide (9).

Physiologically, insulin requirements rise during
pregnancy. Several factors contribute to insulin demand
increment, including raised maternal caloric intake or
weight gain, placental hormones, increased prolactin, and
growth hormone secretion. As the pregnancy progresses,
the pancreatic -cell mass grows to meet the increased
need for insulin. The B-cell expansion failure causes GDM
with a relatively inadequate insulin secretion increase (10).

Pregnant women suffer from hyperglycemia in around
16% of births. The diagnostic criteria and screening
approaches demonstrated that the global prevalence of
GDM ranged from 2.1% to 37.5% (11).

The risk of GDM progression rises in various situations,
including having age over 25 years, having GDM since
the last pregnancy, and having a history of type 2 diabetes
mellitus or polycystic ovary syndrome (12). Although the
cause of GDM is unknown, obesity has been linked to
increased maternal age. Women of certain ethnic groups
have been reported to be at a higher risk (13).

The GDM diagnosis was established using a one-step
method due to the International Association of Diabetes
in Pregnancy Study Groups (IADPSG) guideline. Except
for high-risk women, who were evaluated at the first
prenatal appointment, all pregnant women received 75
g of glucose between 24 and 28 weeks. The oral glucose
tolerance was evaluated after two hours. The GDM can
be diagnosed if at least one plasma glucose concentration
matches or surpasses the guideline thresholds: fasting, 92
mg/dL; 1 hour, 180 mg/dL; or 2 hours, 153 mg/dL. Once
women were diagnosed with GDM, they were instructed
to change their lifestyle, diet, and nutrition. Additionally,
they were told to use glucose meters to check their blood
sugar regularly. If the management failed to control a
fasting glucoselevel of 95 mg/dL and a 1-hour postprandial
level of 140 mg/dL (or a 2-hour postprandial level of 120
mg/dL), insulin therapy was recommended (14).

COVID-19 and GDM

The world has been turned upside-down by the COVID-19
outbreak. This issue will hurt the medical profession,
especially regarding diabetes diagnosis and management.
Moreover, a diabetic epidemic is more likely to occur
because of this situation. It is expected that the prevalence
of diabetes will increase from 463 million in 2019 to
700 million in 2045. The prevalence of hyperglycemia
in pregnancy aged from 20 to 49 years was estimated to

Implication for health policy/practice/research/
medical education

In this narrative review, we attempted to find the relationship
between COVID-19 and GDM based on previous studies, women
with gestational diabetes mellitus (GDM) are at a higher risk of
COVID -19. Moreover, we discussed the diagnosis and management
of COVID-19 patients with the criteria of GDM.

be 20.4 million, or 15.8% of all live births in 2019. They
reported hyperglycemia in pregnancy, corresponding
to GDM in 83.6 percent of cases. As a result, all women
should be checked for GDM even if no symptoms present
(15).

A study suggested that diabetes mellitus (DM) and
obesity or overweight were more common in women
diagnosed with COVID-19 during pregnancy than in
women not diagnosed with COVID-19 during pregnancy.
This issue shows that these risk factors increase the
chances of infection. Besides, the COVID-19 disease was
related to GDM in women who used insulin (16).

The general understanding is that pregnant women
are no more vulnerable than the general population to
contracting the coronavirus infection. While women
during pregnancy are not necessarily more susceptible
to viral disease, their immune systems are influenced by
pregnancy-related physiological changes, leading to more
severe symptoms, especially in the third trimester (17).

Diagnosis of GDM during COVID-19

In general, two methods are approved by the IADPSG for
GDM screening. A fasting patient takes a 2-hour, 75-g
oral glucose tolerance test in the one-step procedure. If
one of the glucose results (fasting, after one, or two hours)
exceeds the threshold, the result is considered “abnormal”
(14).

The “one-step” strategy is the primary approach for
diagnosing GDM, and most guidelines recommend this
strategy. All around the world, universal GDM screening
for all pregnant women is desirable, even during the
COVID-19 pandemic. Although it may be more expensive
initially, the data show its cost-benefit in the long run.
Indeed, type 2 diabetes could be prevented by taking
preventative steps and its accompanying cardiovascular
consequences, improving the general population’s health.
All women diagnosed with GDM should be evaluated for
glucose intolerance six weeks after postpartum. If fasting
plasma glucose is less than 5.6 mmol/dl, she has impaired
fasting glucose, and if 2 hours post glucose is less than 7.8
mmol/d, she has impaired glucose tolerance (18).

GDM management during the COVID-19

Protein is important nutrition and one of the COVID-19
prevention methods. It is critical for immunity like white
blood cells, which are the first line of defense against
infection and prevent its spreading throughout the body.
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COVID-19 and gestational diabetes mellitus

During pregnancy, 1.1 g/kg of daily protein is required,
equating to 60-70 g of protein. In pregnant women and
those with GDM, a balanced meal emphasizing whole
pulses, fish, eggs, fruits, and vegetables offers the necessary
nutrients to avoid COVID-19 infection (19). There is
currently no specific drug available to treat COVID-19
disease.

A review study suggested that herbal medicines such
as turmeric, garlic, and ginger were effective treatments
for COVID-19, reducing the length of hospital stay,
symptoms, and complications of coronavirus infection
due to their antiviral effects (20).

Metformin or insulin treatment is the standard
management in women with GDM, which is not managed
by medical nutrition therapy, even though the first choice
is insulin. Insulin therapy would begin at any point. In
GDM, 0.1 unit/kg per day is the recommended beginning
insulin dosage. The dosage can be raised on follow-up
until 2-hour postprandial plasma glucose is about 6.7
mmol/dL (19). Before delivery, every pregnant should
be checked for COVID-19. The insulin dosage must be
raised if the steroid is necessary for fetal lung maturity or
COVID-19.

Metformin should be maintained in an infected
pregnant woman with hyperglycemia. Indeed, it is a
palliative against every infection until acute problems,
including renal failure, ketoacidosis, and respiratory
failure. Metformin has a starting dosage of 500 mg twice
daily orally with a maximum dose of 2 g/d. If the blood
sugar level is not controlled with the highest amount of
metformin (2 g/d) and medical nutrition therapy, insulin
should be given (19). In this case, COVID-19-positive
women will require increased insulin dosage since the
infections affect glycemic control through their effect on
B-cells.

If a GDM postpartum blood glucose is less than 7.8
mmol/dL, she may be encouraged to continue taking
metformin. Metformin is safe to use while breastfeeding.
Breastfeeding should be continued for 2 to 6 months to
prevent diabetes in both the mother and child (19).

Monitoring the disease and its complications requires
daily blood glucose testing, frequent injections, regular
clinician appointments, and a healthy lifestyle approach
(15). Social distancing, appropriate use of personal
protection equipment, and telemedicine are considered to
provide clinical services for these individuals to prevent the
complications of COVID-19 during pregnancy, including
preeclampsia, increased cesarean section, preterm birth,
and perinatal death (21, 22).

Moreover, self-care is critical for controlling and treating
these patients. It is a collection of self-stimulation acts in
which someone is responsible for their health and well-
being (15).

Glycated hemoglobin (HbAlc), thyroid and renal
function evaluation, and the urine protein to creatinine
ratio should be measured at the initial visit of pregnant

women with diabetes. Face-to-face contact is supposed
to be kept to a minimum state. If required, schedule in
advance with necessary tests and ultrasound sessions at
11-14 weeks, 28-32 weeks, and 34-36 weeks of pregnancy.

The oral glucose tolerance test is not suggested in
patients with GDM due to more time at medical centers
and limited resources. However, screening with random
plasma glucose and HbAlc testing is recommended. In
addition, screening after delivery might be postponed for
three to six months after birth (23).

Conclusion

Although glucose metabolism disorders and GDM in
pregnancy have been studied extensively during the
COVID-19 pandemic, most elements of the subject for
diagnosis and treatment remain contentious. One of the
primary purposes of this review study was to evaluate
previous research and current global guidelines on
GDM and analyze the implications of their suggestions
during the COVID-19 pandemic. Following a diagnosis
of GDM, extra prenatal visits and fetal monitoring are
tailored to the maternal glucose control and treatment
needs. The COVID-19 outbreak has forced everyone to
provide simple answers to every difficulty. If a pregnant
woman’s diet and lifestyle changes do not work, she may
be prescribed metformin or insulin.

Authors’ contribution

Conceptualization: AHR and AFY. Methodology: AHR and
AFY. Validation: AHR and AFY. Formal Analysis: AHR and AFY.
Investigation: AHR and AFY. Resources: AHR and AFY. Data
Curation: AHR and AFY. Writing—Original Draft Preparation: AHR
and AFY. Writing—Review and Editing: AHR and AFY. Supervision:
AHR and AFY. Project Administration: AHR and AFY.

Conflicts of interest
The authors declared no conflict of interest.

Ethical issues
Ethical issues (including plagiarism, data fabrication, double
publication) have been completely observed by the authors.

Funding/Support
None.

References

1. Cascella M, Rajnik M, Aleem A, Dulebohn SC, Di Napoli
R. Features, Evaluation, and Treatment of Coronavirus
(COVID-19). Treasure Island (FL): StatPearls Publishing; 2022

2. Mimouni F, Lakshminrusimha S, Pearlman SA, Raju T,
Gallagher PG, Mendlovic . Perinatal aspects on the covid-19
pandemic: a practical resource for perinatal-neonatal
specialists. J Perinatol. 2020;40:820-6. doi: 10.1038/s41372-
020-0665-6.

3. Kozhimannil KB, Pereira MA, Harlow BL. Association between
diabetes and perinatal depression among low-income mothers.
Jama. 2009;301:842-7. doi: 10.1001/jama.2009.201.

4. Bellamy L, Casas JP, Hingorani AD, Williams D. Type 2
diabetes mellitus after gestational diabetes: a systematic
review and meta-analysis. Lancet. 2009;373:1773-9. doi:
10.1016/50140-6736(09)60731-5.

Journal of Renal Endocrinology, Volume 8, 2022 |3



Hassanzadeh Rad A et al

5. Chiefari E, Arcidiacono B, Foti D, Brunetti A. Gestational care strategies for women with gestational diabetes mellitus.
diabetes mellitus: an updated overview. ] Endocrinol Invest. Diabetes Metab Syndr. 2020;14:1535-9. doi: 10.1016/j.
2017;40:899-909. doi: 10.1007/s40618-016-0607-5. dsx.2020.08.004.

6. Li Q Guan X, Wu P, Wang X, Zhou L, Tong Y, et al. 16. Eskenazi B, Rauch S, lurlaro E, Gunier RB, Rego A, Gravett
Early Transmission Dynamics in Wuhan, China, of MG, et al. Diabetes mellitus, maternal adiposity, and insulin-
Novel Coronavirus-Infected Pneumonia. N Engl ] Med. dependent gestational diabetes are associated with COVID-19
2020;382:1199-207. doi: 10.1056/NEJM0a2001316. in pregnancy: the INTERCOVID study. Am ] Obstet Gynecol.

7. Xie LX. Interpretation of the 7th edition of the “diagnosis and 2021. doi: 10.1016/j.ajog.2021.12.032.
treatment guidelines of coronavirus disease 2019 in China”: 17. Mor G, Cardenas |. The immune system in pregnancy: a
Progress and challenges. Chronic Dis Trans| Med. 2020;6:75- unique complexity. Am J Reprod Immunol. 2010;63:425-33.
8. doi: 10.1016/j.cdtm.2020.04.001. doi: 10.1111/j.1600-0897.2010.00836.x.

8. Report of the expert committee on the diagnosis and 18. Panaitescu AM, Ciobanu AM, Popa M, Duta I, Gica N,
classification of diabetes mellitus. Diabetes Care. 2003;26 Peltecu G, et al. Screening for Gestational Diabetes during the
Suppl 1:55-20. doi: 10.2337/diacare.26.2007.s5. COVID-19 Pandemic-Current Recommendations and Their

9. Silva CM, Arnegard ME, Maric-Bilkan C. Dysglycemia in Consequences. Medicina (Kaunas). 2021;57. doi: 10.3390/
Pregnancy and Maternal/Fetal Outcomes. ] Womens Health medicina57040381.

(Larchmt). 2021;30:187-93. doi: 10.1089/jwh.2020.8853. 19. Seshiah V, Balaji V, Banerjee S, Sahay R, Divakar H, Jain R,

10. Baeyens L, Hindi S, Sorenson RL, German MS. p-Cell et al. Diagnosis and principles of management of gestational
adaptation in pregnancy. Diabetes Obes Metab. 2016;18 diabetes mellitus in the prevailing COVID-19 pandemic. Int J
Suppl 1:63-70. doi: 10.1111/dom.12716. Diabetes Dev Ctries. 2020;40:329-34. doi: 10.1007/s13410-

11. Nguyen CL, Pham NM, Binns CW, Duong DV, Lee AH. 020-00860-1.

Prevalence of Gestational Diabetes Mellitus in Eastern 20. Hamulka J, Jeruszka-Bielak M, Gérnicka M, Drywien ME,
and Southeastern Asia: A Systematic Review and Meta- Zielinska-Pukos MA. Dietary Supplements during COVID-19
Analysis. ] Diabetes Res. 2018;2018:6536974. doi: Outbreak. Results of Google Trends Analysis Supported by
10.1155/2018/6536974. PLifeCOVID-19 Online Studies. Nutrients. 2020;13. doi:

12. PadhiS, Nayak AK, Behera A. Type Il diabetes mellitus: a review 10.3390/nu13010054.
on recent drug based therapeutics. Biomed Pharmacother. 21. Di Mascio D, Khalil A, Saccone G, Rizzo G, Buca D, Liberati
2020;131:110708. doi: 10.1016/j.biopha.2020.110708. M, et al. Outcome of coronavirus spectrum infections (SARS,

13. Hu J, Gillies CL, Lin S, Stewart ZA, Melford SE, Abrams KR, MERS, COVID-19) during pregnancy: a systematic review and
et al. Association of maternal lipid profile and gestational meta-analysis. Am J Obstet Gynecol MFM. 2020;2:100107.
diabetes mellitus: A systematic review and meta-analysis doi: 10.1016/j.ajogmf.2020.100107.
of 292 studies and 97,880 women. EClinicalMedicine. 22. Dashraath P, Wong JLJ, Lim MXK, Lim LM, Li S, Biswas A,
2021;34:100830. doi: 10.1016/j.eclinm.2021.100830. et al. Coronavirus disease 2019 (COVID-19) pandemic and

14. Metzger BE, Gabbe SG, Persson B, Buchanan TA, Catalano pregnancy. Am ] Obstet Gynecol. 2020;222:521-31. doi:
PA, Damm P, et al. International association of diabetes and 10.1016/j.aj0g.2020.03.021.
pregnancy study groups recommendations on the diagnosis 23. Yefet E, Schwartz N, Sliman B, Nachum Z. One elevated oral
and classification of hyperglycemia in pregnancy. Diabetes glucose tolerance test value in pregnancy increases the risk
Care. 2010;33:676-82. doi: 10.2337/dc09-1848. for future diabetes mellitus type 2. Arch Gynecol Obstet.

15. Moradi F, Ghadiri-Anari A, Enjezab B. COVID-19 and self- 2021;303:933-41. doi: 10.1007/s00404-020-05827-5.

4 | Journal of Renal Endocrinology, Volume 8, 2022



