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Introduction

The coronavirus disease 2019 (COVID‑19) pandemic caused by 
severe acute respiratory syndrome‑coronavirus 2 (SARS‑CoV‑2) 
has had an immense impact on healthcare systems globally, 
including the continuum of  care during the prenatal, antenatal and 
postnatal periods.[1,2] Hyperglycemia is reported to be the most 
frequent medical condition seen during pregnancy. According to 
2019 estimates by the International Diabetes Federation (IDF), 
one in six live births (16.8%) occur in women with some form 
of  hyperglycemia in pregnancy (HIP).[3] HIP could present as 
pre‑existing or newly detected overt diabetes in pregnancy (DIP) or 
gestational diabetes mellitus (GDM) [Figure 1].[3,4] It is associated 
with adverse pregnancy outcomes and transgenerational 
impact on the offspring.[4,5] Prompt detection and appropriate 
management is, therefore, critical but frequent healthcare visits 
increase the risk of  infection.[1] COVID‑19 in pregnant women 
with hyperglycemia further increases the risk of  complications.[6,7]

Therefore, there is an urgent need to formulate strategies that 
balance continued delivery of  optimal healthcare, most of  
which is provided by primary care physicians (PCPs), with the 
obligation to minimize the risk of  infection in this vulnerable 
population.[8‑10] In a rapidly evolving pandemic situation, there is 
a dearth of  published literature to guide PCPs, obstetricians, and 
diabetologists engaged in the detection and management of  HIP.

The main objective of  this review was to assess current guidelines 
and alternate strategies for the detection and management of  
HIP during the COVID‑19 pandemic and suggest a pragmatic 
clinical approach PCPs, diabetes care providers and obstetricians.

Methods

The PubMed, Medline, Embase, and ScienceDirect databases 
were searched for articles published up to 15th June 2021, using 
the keywords ‘SARS‑CoV‑2,’ ‘coronavirus,’ ‘hyperglycemia 
in pregnancy (HIP),’ ‘antenatal care,’ ‘gestational diabetes 

mellitus (GDM),’ ‘gestational diabetes clinical practices, or 
recommendation.’ All guidelines and recommendations that have 
been issued as temporary alternative strategies for the detection 
and management of  GDM and/or DIP were evaluated.[11‑20] We 
also reviewed the global interim guidance on COVID‑19 during 
pregnancy and puerperium from the International Federation of  
Gynecologists and Obstetricians (FIGO) and allied partners.[21] 
All searches were limited to publications and guidelines in the 
English language. Since this manuscript is based on a review 
of  existing literature and no additional human studies were 
conducted, ethical or institutional permission was not required.

Screening for Hyperglycemia in Pregnancy 
during the Pandemic

Early detection of  HIP is critical because it facilitates timely 
and appropriate management. Most guidelines recommend 
assessment of  glycemic status at the first antenatal visit with 
fasting plasma glucose (FPG) or random plasma glucose (RPG) 
and/or glycosylated hemoglobin (HbA1c) to detect pre‑existing 
diabetes or early GDM. In women with normal results at 
early screening, repeat testing during the second trimester is 

AbstrAct

The human coronavirus disease 2019 (COVID‑19) pandemic has affected overall healthcare delivery, including prenatal, antenatal 
and postnatal care. Hyperglycemia in pregnancy (HIP) is the most common medical condition encountered during pregnancy. There 
is little guidance for primary care physicians for providing delivery of optimal perinatal care while minimizing the risk of COVID‑19 
infection in pregnant women. This review aims to describe pragmatic modifications in the screening, detection and management 
of HIP during the COVID‑ 19 pandemic. In this review, articles published up to June 2021 were searched on multiple databases, 
including PubMed, Medline, EMBASE and ScienceDirect. Direct online searches were conducted to identify national and international 
guidelines. Search criteria included terms to extract articles describing HIP with and/or without COVID‑19 between 1st March 2020 
and 15th June 2021. Fasting plasma glucose, glycosylated hemoglobin (HbA1c) and random plasma glucose could be alternative 
screening strategies for gestational diabetes mellitus screening (at 24–28 weeks of gestation), instead of the traditional 2 h oral 
glucose tolerance test. The use of telemedicine for the management of HIP is recommended. Hospital visits should be scheduled 
to coincide with obstetric and ultrasound visits. COVID‑19 infected pregnant women with HIP need enhanced maternal and fetal 
vigilance, optimal diabetes care and psychological support in addition to supportive measures. This article presents pragmatic 
options and approaches for primary care physicians, diabetes care providers and obstetricians for GDM screening, diagnosis and 
management during the pandemic, to be used in conjunction with routine antenatal care.
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Figure 1: Classification of Hyperglycemia in Pregnancy (2; Adapted 
from WHO 2013)
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Table 1: Comparison of diagnostic criteria for GDM[3‑4,11‑12,22‑23,25‑27]

Guidelines FPG mg/dl 
(mmol/l)

Glucose 
Challenge

1‑hour plasma glucose 
mg/dl (mmol/l)

2‑hour plasma glucose 
mg/dl (mmol/l)

WHO 2013[4]# ≥92 (5.1) 75g OGTT ≥180 (10.0) ≥153 (8.5)
ACOG 2018[1]## ≥95 (5.3) 100g OGTT ≥180 (10.0) ≥155 (8.6)
Canadian Diabetes Association 2018[27]### ≥95 (5.3) 75g OGTT ≥191 (10.6) ≥162 (9)
IADPSG 2010[23]#### ≥92 (5.1) 75g OGTT ≥180 (10.0) ≥153 (8.5)
DIPSI 2010[12,22]# Not required 75g OGTT Not required ≥140 (7.8)
ADA 2015[25]# ≥92 (5.1) 75g OGTT ≥180 (10.0) ≥153 (8.5)
Australia 2014[11]# ≥92 (5.1) 75g OGTT ≥180 (10.0) ≥153 (8.5)
FIGO 2017[3]# ≥ 92 (5.1) 75g OGTT ≥180 (10.0) ≥153 (8.5)
#1 value sufficient for diagnosis, ##≥2 values required for diagnosis; ###≥ 2 values required for diagnosis, ####1 value is sufficient for diagnosis. ADA: American Diabetes Organization; ACOG: American College of  
Obstetricians and Gynecologists; DIPSI: Diabetes in Pregnancy Study Group in India; FIGO: International Federation of  Gynecology and Obstetrics; GCT: Glucose challenge test; IADPSG: International Association 
of  Diabetes and Pregnancy Study Groups; OGTT: Oral glucose tolerance test

recommended. The 75‑g 2‑h oral glucose tolerance test (OGTT) 
is recommended as the gold standard for the detection of  
GDM between 24 and 28 weeks.[3‑4,11,22‑27] However, there exists 
significant heterogeneity in the screening methods (universal 
versus risk‑based screening, one‑step versus two‑step screening, 
use of  50‑g versus 75‑g glucose load and the cut‑off  values 
for plasma glucose) [Table 1]. Diabetes in Pregnancy Study 
Group India (DIPSI) recommends one‑step universal screening 
test which is simple, feasible and cost‑effective, especially in 
resource‑limited settings.[12,22,28‑29]

However, OGTT requires visiting and spending time at the sample 
collection center and multiple blood samples. This inadvertently 
increases the women’s risk of  exposure to COVID‑19 infection 
and places greater burden on PCPs dealing with a pandemic and 
calls for a need to find pragmatic alternatives.[8,10]

Various countries have suggested modifications to the algorithm 
for GDM screening during the pandemic, but these have not 
been sufficiently validated.[13‑21,30,31] Fasting or random plasma 
glucose and/or HbA1c have been suggested in place of  
the 2‑hour OGTT. Table 2 provides a comparison between 
pre‑existing guidelines and revised temporary guidance during 
the pandemic. Screening methods for GDM in women with risk 

factors during the evolving COVID‑19 pandemic are depicted 
in Figure 2.[20]

All temporary guidelines support the use of  an early pregnancy 
HbA1c ≥5.9% to identify GDM, although some offer other 
options (FPG, RPG and/or HbA1c). Due to safety concerns 
and burden on healthcare resources, guidelines propose alternate 
testing with FPG, RPG and/or HbA1c at 24‑28 weeks instead 
of  OGTT.[10,19,32‑37]

These temporary recommendations are patient‑centered and 
at the same time safety‑motivated in the light of  the current 
unprecedented health crisis.[8,10,32‑34] Table 3 compares different 
strategies for screening and diagnosis of  GDM. While FPG 
and HbA1c have high specificity (low false positive rates), they 
may be associated with low sensitivity (high false negative rates). 
Therefore, the diagnosis of  GDM may be missed in a substantial 
proportion of  women.[10,32‑34] On the contrary, if  lower cut‑offs 
are used, while this may increase the sensitivity, false positive 
rates are likely to be higher, leading to significant burden on 
PCPs engaged in dealing with the pandemic.

The role of  HbA1c in GDM diagnosis remains highly debated. 
Rajput et al.[38] and Renz et al.[39] suggest that HbA1c may obviate 

Figure 2: Screening for GDM in women with risk factors during the evolving COVID-19 pandemic. (Figure adapted from the Royal College of 
Obstetricians and Gynecologists’ Guidance for maternal medicine in the evolving coronavirus (COVID-19) pandemic, 20). FPG: Fasting plasma 
glucose; RPG: Random plasma glucose
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the need for OGTT in one‑third of  women. However, others 
suggest that at any HbA1c cut‑off  with acceptable sensitivity, 

false‑positive rates would be high.[40] The proposed cut‑off  
for HbA1c of  5.7% in the UK and Canadian guidelines 

Table 2: Revised Temporary Recommendations for Screening for GDM during COVID‑19 pandemic
Country Recommending 

Body for revised 
recommendation

Pre‑existing Guidelines Revised Temporary Guidelines

UK RCOG Guidance for 
maternal medicine 
services in the evolving 
COVID‑19 pandemic

Recommend NICE practice guidelines with 
2‑h OGTT in high‑risk pregnant women 
at 24‑28 weeks. 2‑h OGTT with FPG 
≥100 mg/dl (5.6 mmol/L) or 2‑hour value 
≥140 mg/dl (7.8 mmol/L) is diagnostic of  GDM.[26]

HbA1c and RPG should be measured along with routine 
blood tests at the initial visit. HbA1c ≥6.5% or RPG 
≥200 mg/dl (11.1 mmol/L) ‑ overt diabetes; HbA1c 
5.9‑6.4% or RPG 162‑199 mg/dl (9‑11 mmol/L) ‑ 
GDM. Measure HbA1c and FPG or RPG at 28 weeks 
in all high‑risk women. FPG ≥100 mg/dl (5.6 mmol/L), 
HbA1c ≥5.7% or RPG ≥162 mg/dl (9 mmol/L) 
defines GDM. Consider FPG ≥95 mg/dl (5.3 mmol/L) 
as diagnostic of  GDM if  resources allow to further 
improve detection rates. If  a woman has clinical 
suspicion of  diabetes at any time during pregnancy 
(heavy glycosuria, nocturia, polydipsia, large for 
gestational age or polyhydramnios), she should be tested 
for GDM.[20]

Canada Joint Consensus 
Statement by the 
Diabetes Canada 
Clinical Practice 
Guidelines Steering 
Committee 
and the Society of  
Obstetricians and 
Gynecologists of  
Canada

2018 Diabetes Canada Clinical Practice Guidelines 
of  Diabetes and Pregnancy: High‑risk women 
should be screened for overt diabetes in early 
pregnancy with HbA1c and/or FPG if  HbA1c 
is unreliable. For all women, re‑screening is 
recommended at 24‑28 weeks with 50g glucose 
challenge followed by 75g OGTT if  1‑hour glucose 
value is 140‑199 mg/dL (7.8‑11.0 mmol/L).[27]

Screening of  high‑risk women in early pregnancy 
with HbA1c and/or FPG for overt diabetes remains 
unaltered during the pandemic. At 24‑28 weeks, all 
pregnant women should be screened with an HbA1c and 
RPG. If  HbA1c <5.7% or RPG is <200 mg/dl (11.1 
mmol/L), no further action is required but testing can 
be repeated if  there is high clinical suspicion of  diabetes. 
If  HbA1c ≥5.7% or RPG ≥200 mg/dl (11.1 mmol/L), 
they are diagnosed and managed as GDM.[15]

Italy Position statement 
of  the Italian 
Association of  
Clinical Diabetologists 
(AMD) and the Italian 
Diabetes Society 
(SID), Diabetes, and 
Pregnancy Study 
Group

All pregnant women should be screened for the 
presence of  overt diabetes. The criterion for 
the diagnosis of  overt diabetes is either FPG 
≥126 mg/dL (7 mmol/L) or RPG ≥200 mg/dL 
(11.1 mmol/L), or HbA1c ≥6.5% (13). OGTT 
is recommended at 16‑18 weeks in those women 
who are at high risk (obesity with BMI >30 kg/m2, 
previous GDM with a FPG 100‑125 mg/dl), and is 
repeated at 24‑28 weeks if  the first test was normal. 
An OGTT at 24‑28 weeks is recommended in 
women at medium risk (age >35 years, overweight, 
previous GDM or fetal macrosomia, family history 
of  type 2 diabetes or high‑risk ethnicity).[13]

Screening for overt diabetes in early pregnancy remains 
same. When the OGTT cannot be safely performed, 
FPG ≥92 mg/dL (5.1 mmol/L) alone can be used 
as a surrogate marker for the diagnosis of  GDM. 
Measurement of  FPG is recommended at 16‑18 weeks 
of  gestation in those women who are at high risk. GDM 
is diagnosed if  FPG ≥92 mg/dl (5.1 mmol/L). If  FPG 
is <92 mg/dl (5.1 mmol/L), test is repeated at 24‑28 
weeks. In women at medium risk, a single measurement 
of  FPG is recommended at 24‑28 weeks. However, if  
the OGTT can be safely performed, compliance with 
social distancing precautions must be followed.[13]

Australia and 
New Zealand

ADIPS, ADS, ADEA, 
DA, RANZOG, 
Queensland

In women at high risk, OGTT should be done 
in first trimester. For women who have not been 
diagnosed with diabetes, 2‑hour formal OGTT is 
recommended at 24‑28 weeks. On OGTT, GDM 
is diagnosed if  FPG ≥92 mg/dL (5.1 mmol/L), 
1‑hour value is ≥180 mg/dl (10 mmol/L) or 2‑ 
hour value is ≥153 mg/dl (8.5 mmol/L).[16,17]

First trimester HBA1c is recommended in high‑risk 
women ‑ GDM is diagnosed if  HbA1c is ≥5.9%. 
If  HbA1c is <5.9% and in all other women, FPG 
is measured at 24‑28 weeks. If  FPG <85 mg/
dL (4.7 mmol/L), OGTT is not required; if  FPG 
≥92 mg/dL (5.1 mmol/L), GDM is diagnosed and 
if  FPG 85‑92 mg/dl (4.7‑5.0 mmol/L), OGTT is 
recommended. Women with previous GDM may 
be assumed to have GDM. In areas of  low risk and 
where OGTT can be safely performed with adequate 
precautions, it should be considered as routine.[16‑18]

Bangladesh Bangladesh Endocrine 
Society

Screening during first antenatal visit with FPG, 
RPG or HbA1c. 2‑hour OGTT at 24‑28 weeks in 
all women who have not been diagnosed with overt 
diabetes or GDM earlier.

For women at high risk of  GDM, measure HbA1c or RPG: 
HbA1c >6.5 or RPG ≥200 mg/dL (11.1 mmol/L) ‑ overt 
diabetes; HbA1c 6‑6.5% or RPG 162‑199mg/dL (9‑11 
mmol/L) ‑ GDM; HbA1c<6% or RPG <162 mg/dL 
(9 mmol/L) ‑ reassess at 28 weeks with HbA1c, FPG or 
RPG. FPG>100 mg/dL (5.6 mmol/L), RPG >162 mg/dL 
(9 mmol/L) or HbA1c >5.7% ‑ GDM[30]

ADEA: Australian Diabetes Educators Society; ADIPS: Australasian Diabetes in Pregnancy Society; ADS: Australian Diabetes Society; BMI: body mass index; COVID‑19: coronavirus disease 2019; DA: Diabetes 
Australia; FPG: Fasting plasma glucose; GDM: gestational diabetes mellitus; HbA1c: glycosylated hemoglobin; NICE: National Institute of  Clinical Excellence; OGTT: oral glucose tolerance test; PCOS: polycystic ovary 
syndrome; RANZOG: Royal Australian and New Zealand College of  Obstetricians and Gynecologists: RCOG: Royal College of  Obstetricians and Gynecologists; RPG: Random plasma glucose; UK: United Kingdom
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has high specificity (good rule‑in test) but low sensitivity 
(not a good rule‑out test).[40] It is also ideal to investigate the 
relevance and reliability of  HbA1c estimates in resource‑poor 
areas where National Glycohemoglobin Standardization 
Program (NGSP)‑certified methods are not available.

Moreover, the association of  HbA1c with adverse pregnancy 
outcomes has not been uniformly established. In the HAPO 
cohort, the association of  HbA1c with birth weight, skin 
fold thickness plus percent body fat >90th percentile and cord 
blood C‑peptide levels was weaker than glucose values.[41] Ho 
et al.[42] reported HbA1c levels were associated with the risk of  
gestational hypertension, preeclampsia, preterm delivery, low 
birth weight as well as macrosomia and the need for neonatal 
intensive care.

Using FPG alone is likely to miss one‑third to one‑half  of  GDM 
cases.[37,43] Lamain‑de Ruiter reported that a combined approach 

of  HbA1c ≥5.7% and FPG ≥92 mg/dL (5.1 mmol/L) resulted 
in a detection rate of  51% with false‑positive rate of  12% when 
compared to National Institute of  Clinical Excellence (NICE) 
criteria. However, the rates of  complications including large for 
gestational age (LGA), small for gestational age (SGA), stillbirth, 
preterm birth and Cesarean section were similar.[44]

McIntyre et al.[37] suggested that the approach recommended in 
Australian guidelines would miss 25% of  GDM cases, but their 
outcome would be similar to women without GDM. However, a 
higher threshold of  FPG and RPG in Canadian or UK guidelines 
would result in missing a substantially high number of  women 
with GDM at increased risk of  adverse outcomes.[33,45] Meek 
et al.[33] evaluated the diagnostic and prognostic performance 
of  such alternate strategies. The diagnosis of  GDM according 
to IADPSG criteria correlated with FPG as well as HbA1c at 
28 weeks.

Table 3: Relative advantages and disadvantages of different screening methods for GDM
Method Pros Cons
2‑hour 75g OGTT 
(3 samples)

High sensitivity and specificity
Correlation with adverse pregnancy outcomes
Well validated in clinical trials

Fasting required
Need for administration of  glucose load
Need for three samples at timed intervals
Greater exposure and more risk of  infection

One‑step, 
non‑fasting 2 h 75g 
OGTT (DIPSI)

Fasting not required
One sample can be drawn at any time of  the day
Glucose load can be taken at home 
Capillary blood glucose may be used in remote 
areas where laboratory sampling is not feasible

Need for administration of  glucose load
12% of  GDM cases may be missed 
If  capillary blood glucose is used, the thresholds are not defined and 
the levels may vary due to meter variability or user error, temperature, 
humidity and hematocrit

FPG Single sample
High specificity

Fasting required
25% of  GDM cases may be missed 
Ethnic differences in FPG cut‑off  values
FPG criterion in early pregnancy not well‑defined
Indeterminate values may need to be confirmed by OGTT

HbA1c Single sample
Fasting not required
Can be taken at any time of  the day
Some studies have demonstrated association with 
adverse pregnancy outcomes
Not affected by acute disturbances such as diet, 
exercise or stress 
Greater pre‑analytical stability than plasma glucose
Low biological variability and high reproducibility

Proposed cut‑off  of  5.7% reflects the 99th centile of  HAPO 
cohort ‑ high specificity but low sensitivity
One‑third of  GDM cases may be missed
Association with adverse pregnancy outcomes not as well validated as 
for standard 2‑hour 75g OGTT
Measure of  long‑term glycemic control ‑ may not reflect glycemic 
change over short period of  time
Standardized tests not widely available
Biphasic changes during pregnancy with initial decline with nadir at 
24 weeks, followed by slow rise as pregnancy approaches term
Thresholds may vary across ethnicities
Influenced by red cell life ‑ possible false positives in renal failure, HIV, 
hemoglobinopathies, and anemia ‑ iron deficiency anemia is common 
in pregnant women in developing countries

RPG Fasting not required
Single sample
Can be taken at any time of  the day

Significantly impacted by recent meal and activity levels
High specificity but low sensitivity

Fructosamine Fasting not required
Single sample
Can be taken at any time of  the day
Measure of  short‑term glycemic control

Significantly influenced by albumin turnover, especially during 
pregnancy
Has not been correlated with adverse pregnancy outcomes in studies

SMBG Home monitoring
Prior GDM well acquainted with SMBG

GDM may not recur and SMBG should be need based
Thresholds are not defined and the levels may vary due to meter 
variability or user error, temperature, humidity and hematocrit

DIPSI: Diabetes in Pregnancy Study Group India; FPG: fasting plasma glucose; GDM: gestational diabetes mellitus; HAPO: Hyperglycemia and Adverse Pregnancy Outcomes; HbA1c: glycosylated hemoglobin; 
HIV: human immunodeficiency virus: OGTT: oral glucose tolerance test; RPG: random plasma glucose; SMBG: self‑monitoring of  blood glucose
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Personalized risk calculators
The use of  personalized risk calculators in first antenatal visit 
may help identify women at greater risk and increase the yield 
of  testing.[46,47] Many risk calculators have been validated to 
predict the risk of  GDM, including the Monash risk calculator. 
Sensitivity is 61.3% with a specificity of  71.4%.[44,48] The factors 
that have been found to be useful to predict the risk of  GDM 
in several studies include maternal age and BMI, previous GDM 
or family history of  diabetes and ethnicity.[49] The application 
of  these risk calculators can be a pragmatic approach during 
the pandemic that allows for optimal resource utilization and 
minimizes risk of  exposure.

Seshiah et al.[50] emphasized the importance of  single‑test, 
non‑fasting procedure recommended by DIPSI as an 
evidence‑based and viable option for screening during the 
pandemic. While this may be useful to minimize the need for 
frequent sampling, it still requires the administration of  oral 
glucose load and sampling after 2 hours. While some studies[22,51] 
have demonstrated the feasibility and cost‑effectiveness of  the 
DIPSI criteria in resource‑limited settings, others suggest that 
DIPSI method has less sensitivity and may miss a substantial 
proportion of  women with GDM.[52,53]

Panel recommendations
1. Universal screening for HIP is recommended for all pregnant 

women at the first antenatal visit and then at 24‑28 weeks of  
gestation

2. At the first antenatal visit, FPG or RPG and HbA1c should 
be measured along with other routine investigations. If  
FPG ≥126 mg/dL (7.0 mmol/L) or RPG ≥200 mg/dL 
(11.1 mmol/L) or HbA1c ≥6.5% (7.7 mmol/L), it confirms 
the diagnosis of  overt diabetes. If  FPG is 92‑125 mg/dl 
(5.1‑6.9 mmol/L) or HbA1c is ≥5.7‑6.4%, it should be 
labeled as GDM

3. If  OGTT is not feasible, screening for GDM at 24‑28 weeks 
can be done using FPG and HbA1c. Women with FPG 
≥92 mg/dl (5.1 mmol/L) and/or HbA1c ≥5.7% should be 
considered as having GDM. Regular screening protocols with 
2‑hour OGTT should be resumed once the pandemic is over.

Pre‑Pregnancy Planning in Women with 
Pre‑Existing Diabetes during COVID‑19

Women with pre‑existing diabetes are at a greater risk of  preterm 
birth, perinatal mortality, congenital malformations and neonatal 
hypoglycemia and need pre‑pregnancy optimization.[54,55] Pregnant 
women with diabetes are at a greater risk of  severe COVID‑19 
infection with greater morbidity, need for hospitalization, 
intensive care unit (ICU) admission and mechanical ventilation 
as well as mortality.[56,57] Therefore, they should strictly adhere 
to social distancing, hand hygiene and use of  face masks.[1,14,20]

Optimal glycemic and metabolic control at this time is not only 
important to reduce the risk of  severe COVID‑19 infection, it 

also ensures optimal metabolic control.[58] This can be planned 
through scheduled telemedicine or physical visits, as necessary.[4,14] 
Additionally, periodic screening to assess any complications 
or comorbidities is strongly recommended.[58] Folic acid 
supplementation should also be started.[3,4]

Panel recommendations
1. We recommend that all women with pre‑existing diabetes 

should discuss pregnancy planning with their diabetes care 
team, keeping in mind the risk of  inadvertent infection from 
frequent healthcare visits

2. Glycemic control, blood pressure and weight should be 
optimized prior to pregnancy. It is advisable to switch previous 
antidiabetic therapy to insulin along with self‑monitoring of  
blood glucose (SMBG) and discontinue medications that are 
contraindicated in pregnancy

3. Telemedicine services for pre‑pregnancy counseling and 
management can reduce the risk of  exposure in women 
planning pregnancy

Management of Hyperglycemia in Pregnancy 
during COVID‑19

Management of  women with HIP should follow existing 
standards of  care.[25] An ideal approach to the management of  
HIP includes dietary and lifestyle advice, frequent blood glucose 
self‑monitoring, weight and blood pressure (BP) monitoring, and 
pharmacological therapy.[14,20,50] Minimizing hospital visits for 
diabetes care to align them with visits to the obstetrician or for 
ultrasonography (USG) can increase positive outcomes during 
COVID‑19.[1,59] Women should be instructed on appropriate 
safe distancing precautions, hand hygiene and the use of  face 
masks. Strict social distancing measures should be implemented 
and visits scheduled in a manner to avoid overcrowding.[60] The 
healthcare staff  should also use adequate personal protective 
equipment (PPE) that includes triple‑layered surgical or N95 
facemask and gloves.

Women with pre‑existing diabetes
As soon as pregnancy is confirmed, women with pre‑existing 
diabetes should undergo detailed evaluation with HbA1c, renal 
and thyroid function tests, urinary albumin creatinine ratio and 
fundus evaluation.[20] The women should be counseled about 
medical nutrition therapy, physical activity, home monitoring, 
medications and insulin, recognition and management of  
hypoglycemia management as well as sick day guidelines in the 
first visit.[8] Continuous glucose monitoring (CGM) may be used 
for glycemic monitoring and allows for the detection of  glycemic 
variability and remote transmission of  data.[61] A telephonic or 
electronic mode of  follow‑up should be established.

Continued fetal monitoring should follow established standards 
of  care, including nuchal translucency (NT) scan, fetal 
movement count and fetal ultrasound for monitoring of  fetal 
growth and amniotic fluid. Royal College of  Obstetricians and 
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Gynecologists (RCOG) recommends that for women with DIP, 
face‑to‑face obstetric visits can coincide with planned ultrasound 
at 28 and 32 weeks. A comprehensive review is recommended 
at 34‑36 weeks to plan for time and mode of  delivery. This can 
be done remotely if  feasible.[20] Close communication between 
obstetrician and diabetes care team is recommended throughout 
pregnancy. COVID‑19 testing is advised in all pregnant women 
within a week prior to planned delivery.

Table 4 provides a checklist for the first antenatal visit[14,20] and 
Figure 3 provides an algorithm for the management of  diabetes 
in women with pre‑gestational diabetes.[14,20]

Women with gestational diabetes mellitus
Following a diagnosis of  GDM, the first consultation should 
include advice on medical nutrition therapy, SMBG and glycemic 

targets. The usual protocols for dietary advice, physical activity, 
blood glucose monitoring and insulin initiation should be 
followed.[16] Regular follow‑up of  these women every 2 weeks 
can be done via telemedicine to review SMBG records. For 
women who need pharmacological treatment, diabetes care can 
be followed up remotely. Obstetric visits are needed at 28 and 
at 32 weeks concomitant with ultrasound. Obstetric review at 
36 weeks is recommended to plan time and mode of  delivery. 
Timing of  delivery should be planned in accordance with 
maternal risk factors for perinatal morbidity.[16]

Table 5 provides a checklist for the first consultation and Figure 4 
provides an algorithm for the management of  GDM during the 
COVID‑19 pandemic.[14,20]

Role of telemedicine in care delivery during the 
pandemic
Currently, majority of  antenatal diabetes and obstetric visits are 
being provided remotely.[62] Owing to the pandemic, maternity 
support has transitioned from in‑person hospital visits to virtual 
home‑based training for self‑assessment and management/
monitoring of  blood glucose and blood pressure.[63,64] Remote 
monitoring of  glucose and other records through phone or 
other online platforms can be used for follow‑up.[1,10,14,65,66] Video 
conference platforms, smart phones and internet apps can be used 
to host virtual GDM classes and teach insulin technique.[9,15,66]

The use of  telemedicine to evaluate the effect of  mobile 
health (mHealth) interventions on pregnancy weight management, 
blood glucose control, and pregnancy outcomes has been 
evaluated in numerous studies, suggesting a reduced incidence 
of  adverse pregnancy outcomes.[63,65] Dodesini et al.[67] reported 
that a combination of  telemedicine and lockdown measures was 
associated with very few women with pregestational diabetes 

Table 4: Checklist for the first antenatal visit in women with pre‑existing diabetes during the COVID‑19 pandemic
What to do

Assess and 
evaluate

Assess glycemic and metabolic status ‑ weight, body mass index, blood pressure, blood glucose records, HbA1c
Assess for complications and comorbidities ‑ hemogram, renal and liver functions, thyroid function, urinary albumin creatinine ratio, 
fundus examination

Educate and 
empower

Nutrition advice, exercise recommendations
Home monitoring: SMBG and record keeping or CGM, discuss glycemic targets (fasting and premeal values <95 mg/dl, 1‑h post‑ 
meal value <140 mg/dl and 2‑h post‑meal value <120 mg/dl), BP and weight, urinalysis (ketones)
Insulin technique, targets and titration
Hypoglycemia recognition, prevention and management
Advise on social distancing precautions
Sick day guidelines

Treat and 
optimize

Review SMBG or CGM records
Review of  insulin regimen (preferably initiate basal bolus insulin regimen); for those on insulin pump, review insulin dose and pump 
settings
If  not on insulin, initiate insulin therapy
Readjustment of  therapies such as antihypertensives and antidiabetic medications ‑ discontinue oral antidiabetics, ACE inhibitors, 
ARBs and statin
Folic acid supplementation

Formulate a 
follow‑up plan

Establishing a mode of  remote monitoring (teleconsultation or video consultation or email for periodic review of  glycemic status)
For physical in‑person visits, coordinate simultaneous visits for
ultrasound scans, antenatal check‑up and review with healthcare team

ACE: angiotensin converting enzyme: ARB: angiotensin receptor blocker; BMI: body mass index; CGM: continuous glucose monitoring: HbA1c: glycosylated hemoglobin; SMBG ‑ self‑monitoring of  blood glucose

Figure 3: Algorithm for the management of diabetes in pregnant women 
with pre-existing diabetes during the COVID-19 pandemic
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testing positive for COVID‑19, highlighting the importance of  
these measures.

Antenatal corticosteroids
For women who are at risk of  imminent preterm birth, 
antenatal corticosteroid treatment is prescribed to promote 
fetal lung maturity.[3,4] However, even a short course of  antenatal 
corticosteroids can have a deleterious impact on glycemic 
control. In women already on insulin, this requires an appropriate 
increment in insulin doses, in accordance with blood glucose 
monitoring while in women on lifestyle modification alone, 
short‑term use of  insulin may be required.[68,69]

Postpartum Care and Screening for Diabetes 
in Women with GDM

Women with GDM are at increased risk of  overt diabetes; 
therefore, guidelines recommend OGTT to assess glycemic status 

at 4‑12 weeks postpartum.[1,4] However, temporary guidelines 
issued during the pandemic agree that postpartum screening with 
a formal OGTT at 4‑12 weeks should be deferred to prevent 
undue exposure to the mother and her child.[15]

Women may be advised to monitor capillary blood glucose at 
home if  they have persistent hyperglycemia after delivery in the 
immediate postpartum period or had high insulin requirements 
during pregnancy.[13,70] These women can be monitored via 
telemedicine services for continued care. RCOG and Australian 
guidelines recommend HbA1c for screening instead of  OGTT 
at 3‑6 months.[17‑18,20]

Panel recommendations
1. Women with GDM should be advised to continue adherence 

to lifestyle modification, optimization of  body weight, blood 
glucose and blood pressure and contraception after delivery. 
It is also advisable to discuss future pregnancy planning with 
the diabetes care team

2. We recommend that glycemic status should be determined 
in the immediate postpartum period in women with GDM 
by frequent capillary glucose monitoring

3. Women with persistent hyperglycemia or those with high 
insulin dose requirements during pregnancy should be 
advised to continue SMBG at home and contact diabetes 
care team via telemedicine services

4. For women who become normoglycemic after delivery, 
HbA1c and FPG or RPG can be measured at 3‑6 months. 
Routine OGTT should be deferred till after the pandemic.

Management of Hyperglycemia in Pregnant 
Women Infected with COVID‑19

Immunological changes in pregnancy make women more 
susceptible to severe respiratory infections.[21] However, the effect 

Table 5: Checklist for the first consultation for gestational diabetes mellitus during the COVID‑19 pandemic
What to do

Assess and 
evaluate

Assess maternal weight, BMI and blood pressure
Assess glycemic and metabolic status including blood glucose and thyroid functions

Educate and 
empower

Advice on nutrition and physical activity
Home monitoring: SMBG and record keeping, discuss glycemic targets (fasting and premeal values <95 mg/dl, 1‑hour post‑meal 
value <140 mg/dl and 2‑h post‑meal value <120 mg/dl), BP and weight monitoring
Advice on ketone testing if  blood glucose persistently elevated
Advice on targets for glycemic control (premeal blood glucose <95 mg/dl and 2‑hour post‑meal <120 mg/dl)
Insulin technique, targets and titration if  insulin initiation needed
Hypoglycemia recognition, prevention and management
Sick day guidelines
Advise on social distancing precautions

Treat and 
optimize

Medical nutrition therapy and exercise
Pharmacological treatment if  there is significant hyperglycemia ‑ insulin forms the mainstay of  treatment. Metformin may be 
considered in women refusing insulin
If  only on lifestyle modification, discuss/sensitize about possible need
for insulin initiation if  targets are not attained

Formulate a 
follow‑up plan

Establishing a mode of  remote monitoring (teleconsultation or video consultation or email for periodic review of  glycemic status)
Schedule in‑person visits if  there is a need to initiate insulin or with
obstetric or ultrasound visits

BMI: body mass index; HbA1c: glycosylated hemoglobin; SMBG ‑ self‑monitoring of  blood glucose

Figure 4: Algorithm for the management of gestational diabetes mellitus 
during the COVID-19 pandemic
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of  COVID‑19 infection on the outcomes of  pregnancy is not 
well‑documented. Studies have reported that the rates of  preterm 
birth, pre‑eclampsia and stillbirth are increased in pregnant 
women infected with COVID‑19 infection.[71‑73] They were more 
likely to be hospitalized, need ICU admission or mechanical 
ventilation, but mortality was not higher.[57,74] Women who had 
pre‑existing diabetes, gestational hypertension, pre‑eclampsia and 
obesity were more likely to have severe COVID‑19 infection.[75]

Hyperglycemia can lead to impaired immune response to 
infections and increased inflammation, both of  which have been 
linked to worse outcomes of  COVID‑19 infection.[58] This not 
only increases the susceptibility of  pregnant women with diabetes 
to severe infection, but also can lead to worsening of  glycemic 
control and diabetic ketoacidosis (DKA). In addition, medications 
such as glucocorticoids that are used in the management of  severe 
disease may also cause/worsen hyperglycemia.[58] Several cases of  
new onset hyperglycemia due to COVID‑19 infection have been 
reported.[76‑78] DKA has been reported during pregnancy with 
COVID‑19 infection and this may occur at relatively lower blood 
glucose concentrations.[77,78] DKA can be associated with risk of  
fetal mortality.[79] Therefore, close gluco‑vigilance is imperative 
in COVID‑19 infected pregnant women with HIP. In addition, 
evaluation for ketonuria and ketonemia is needed even if  the 
blood glucose levels are not significantly elevated.

Since COVID‑19 infection may lead to stress hyperglycemia 
even in individuals without prior history of  diabetes mellitus, 
it would be prudent to monitor blood glucose for 2‑3 days in 

all COVID‑19 infected pregnant women even if  they do not 
have previously diagnosed HIP, especially if  there are receiving 
glucocorticoids.

Suspected, probable or confirmed cases of  COVID‑19 infection 
should be advised home or institute quarantine, based on the 
severity of  infection.[21] Table 6 summarizes the management of  
pregnant women with HIP who are suspected or have COVID‑19 
infection. Pregnant women with HIP who are asymptomatic or 
have mild infection can be managed via regular teleconsultation 
at home. They should be advised on nutrition, adequate 
hydration, increased capillary glucose monitoring (6‑7 times 
per day), self‑titration of  insulin doses, hypoglycemia care and 
sick‑day guidelines.[14,20,76] Proper fluid and caloric intake must be 
ensured to prevent dehydration. In case of  any deterioration in 
clinical state, occurrence of  significant hyperglycemia or ketosis 
or in moderate to severe infection, they should be managed as 
in‑patients.

The management of  in‑patient hyperglycemia in pregnancy 
should be with insulin therapy.[80] If  the woman is taking 
metformin or glyburide, these should be discontinued, and 
patient started on insulin.[76] Critically ill women will require 
continuous intravenous insulin infusion with hourly blood 
glucose monitoring. In non‑critically ill women, use of  basal‑bolus 
approach with 6‑ 7‑point blood glucose profile is advisable.[80] 
In women on continuous subcutaneous insulin pump, it can 
be continued with frequent monitoring and administration of  
correction boluses. CGM may help facilitate glycemic control, 

Table 6: Management of pregnant women with hyperglycemia in pregnancy infected with COVID‑19[21,89]

Asymptomatic or Mild COVID‑19 infection Confirmed Moderate to Severe COVID‑19 infection
General 
supportive 
care 

Asymptomatic or mild case can be advised to 
self‑isolate at home
Monitoring of  vitals ‑ temperature, HR, BP, 
oxygen saturation
Maintain hydration, fluid and electrolyte balance
Antipyretics, antibiotics for superadded bacterial 
infection as per local guidelines

Moderate to severe infection requires admission to COVID‑19 specific units
Multidisciplinary care including obstetrician and diabetes care provider in addition 
to the COVID‑19 response team
Monitoring of  vitals ‑ temperature, HR, BP, oxygen saturation
High flow nasal oxygen or mechanical ventilation as required
Antipyretics, antibiotics for superadded bacterial infection as per local guidelines
Antiviral therapy may be considered as per local guidelines and informed consent 
with discussion of  potential adverse effects
Glucocorticoids for severe disease or critically ill patients 

Diabetes 
Care 

Blood glucose monitoring ‑ pre‑meals and 
post‑meals or CGM and urine ketones
Insulin ‑ basal bolus regimen with administration 
of  correction bolus as required
Regular teleconsultation with diabetes care team 
to adjust insulin doses

Critically ill patients ‑ 1 hourly blood glucose monitoring or CGM, with intravenous 
insulin infusion
Non‑critically patients ‑ 6‑7‑point capillary blood glucose monitoring (pre‑meals 
and post‑meals) or CGM with administration of  subcutaneous insulin as a basal 
bolus regimen; correction bolus as required in case of  blood glucose remaining 
above targets
Remote consultation with diabetes care team for insulin dose titration

Maternal 
surveillance 

Self‑monitoring of  temperature, HR, BP and 
oxygen saturation
Regular review of  clinical status via telemedicine
Low threshold for admission in case of  any 
clinical deterioration or worsening hyperglycemia

Close and vigilant monitoring of  vital signs and oxygen saturation to minimize 
maternal hypoxia
Arterial blood‑gas analysis if  any signs of  hypoxia or respiratory distress
Chest imaging (X‑ray or CT chest) may be done if  indicated with informed consent
Regular evaluation of  complete blood count, renal and liver function, coagulation 
profile and inflammatory markers

Fetal 
surveillance

Fetal movement count Follow‑up scan for fetal 
well‑being and amniotic fluid after 2 weeks

Cardiotocography for fetal heart rate if  gestational age is beyond the limit of  
viability (23‑28 weeks)
Fetal movement count
Follow‑up scan for fetal well‑being and amniotic fluid after 2 weeks
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can minimize the burden on nursing staff  and allow for remote 
in‑patient monitoring of  glucose levels.[81] In women who receive 
glucocorticoids, insulin dose needs to be appropriately titrated 
to ensure glycemic control.

Antenatal evaluation for GDM or DIP should follow standard 
protocols in pregnancies affected by COVID‑19 and at present, 
there is no evidence to suggest more frequent antenatal 
testing.[76,82‑88] In‑person antenatal follow‑up visit can be 
postponed by 14 days to minimize exposure to other antenatal 
women clinic staff.[21] In the meantime, telemedicine services 
should continue to be utilized for delivery of  diabetes care.

Though no reports of  fetal malformations following SARS‑CoV‑2 
infection have been reported, FIGO recommends a fetal 
morphology scan at 18‑23 weeks of  gestation if  the woman was 
infected with COVID‑19 in early pregnancy.[21] The Federation 
of  Obstetric and Gynecological Societies of  India (FOGSI) 
recommends fetal ultrasound 2 weeks after the infection for fetal 
well‑being and amniotic fluid.[89] Timing and the mode of  delivery are 
individualized, depending on maternal and fetal status and gestational 
age.[89] COVID‑19 infected pregnant women may develop significant 
anxiety and require continued psychological support.

If  the mother has been infected within 14 days prior to delivery, 
COVID‑19 testing of  the newborn should be considered. It is 
not known if  SARS‑CoV‑2 can be transmitted via breastmilk, 
but there is a risk of  contact transmission from mother to the 
child. Guidelines recommend that the benefits of  breastfeeding 
outweigh the risk of  infection to the neonate.[21,89] The mother 
should be advised to wash her hands and breast and wear 
a facemask when lactating. Alternatively, breastmilk may be 
expressed with a breast pump for feeding.

Panel recommendations
1. We recommend that blood glucose monitoring should be 

intensified in pregnant women with hyperglycemia who are 
infected with COVID‑19

2. Asymptomatic women or those with mild infection can be 
managed at home with advice on maintaining hydration, 
nutrition, frequent SMBG and urinary ketone testing, insulin 
dose self‑titration, hypoglycemia care and sick day guidelines. 
Insulin remains the mainstay of  treatment for glycemic 
control and insulin doses can be adjusted via telemedicine or 
remote services. They should promptly contact the diabetes 
care team in case of  any worsening of  symptoms or glycemic 
control or appearance of  ketonuria. A low index of  suspicion 
for hospitalization should be maintained.

3. Pregnant women with pre‑existing of  gestational diabetes 
who develop moderate to severe COVID‑19 infection 
need hospitalization. Insulin administered as a basal bolus 
approach should be titrated as per severity of  infection, 
nutritional status and glycemic control. Insulin dose may be 
significantly higher in women requiring glucocorticoids for 
the management of  COVID‑19.

Conclusion

Primary care physicians are often engaged in the care of  pregnant 
women with HIP. The pandemic has compromised routine 
care and there is lack of  guidance for a pragmatic approach to 
the detection and management of  HIP during the pandemic. 
Reducing the number of  clinic visits in pregnant women is 
important to reduce the risk of  COVID‑19. Use of  alternate 
strategies using FPG and HbA1c instead of  the 2‑hour OGTT 
has been suggested for the screening of  HIP. Virtual healthcare 
services with remote monitoring and delivery of  care in women 
with GDM or DIP via the use of  telemedicine platforms can 
improve outcomes while minimizing the risk of  infection. 
Pregnant women with diabetes who develop COVID‑19 infection 
should be closely monitored and hospitalized if  there is any 
deterioration in clinical condition.

Most of  the recommendations for the management of  HIP 
during the pandemic need to be assessed further in terms of  
diagnostic and therapeutic efficacy along with the long‑term 
implications of  these decisions.
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