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Background and aims: The coronavirus disease 2019 (COVID-19) pandemic has immensely strained
healthcare systems worldwide. Diabetes has emerged as a major comorbidity in a large proportion of
patients infected with COVID-19 and is associated with poor health outcomes. We aim to provide a
practical guidance on screening of hyperglycemia in persons without known diabetes in low resource
settings.
Methods: We reviewed the available guidelines on this subject and proposed an algorithm based on
simple measures of blood glucose (BG) which can be implemented by healthcare workers with lesser
expertise in low resource settings.
Results: We propose that every hospitalized patient with COVID-19 infection undergo a paired capillary
BG assessment (pre-meal and 2-h post-meal). Patients with pre-meal BG < 7.8 mmol/L (140 mg/dL) and
post-meal BG < 10.0 mmol/L (180 mg/dL) may not merit further monitoring. On the other hand, those
with one or more value above these thresholds should undergo capillary BG monitoring (pre-meals and 2
hours after dinner) for the next 24 hours. When two or more (�50%) such values are significantly
elevated [pre-meal �8.3 mmol/L (150 mg/dL) and post-meal �11.1 mmol/L (200 mg/dL)], pharmaco-
therapy should be immediately initiated. On the other hand, in patients with modest elevation of one or
more values [pre-meal 7.8e8.3 mmol/L (140e150 mg/dL) and post-meal 10.0e11.1 mmol/L (180
e200 mg/dL)], dietary modifications should be initiated and pharmacotherapy considered only if BG
control remains suboptimal.
Conclusion: We highlight strategies for screening of hyperglycemia in persons without known diabetes
treated for COVID-19 infection in low resource settings. This guidance may well be applied to other
settings in the near future.

© 2020 Diabetes India. Published by Elsevier Ltd. All rights reserved.
1. Introduction

The coronavirus disease 2019 (COVID-19) pandemic has resulted
in an unprecedented rise in admissions in dedicated COVID facil-
ities. A significant proportion of patients with COVID-19 have
comorbidities such as diabetes, hypertension and cardiovascular
disease, which associate with poor disease outcomes [1e3]. Be-
sides, the COVID-19 infection could itself induce newonset diabetes
[4,5].While the importance of intensive glycemic control in persons
with diabetes and COVID-19 infection has been emphasized [6e10],
we aim to highlight the strategies for screening of hyperglycemia in
logy & Metabolism, All India
ia.
Gupta).

ier Ltd. All rights reserved.
persons without known diabetes in low resource settings.

2. Available guidance on the subject

Hyperglycemia is an established risk factor for poor clinical
outcomes and mortality in hospitalized patients. However, the
prognosis is worse in patients with undiagnosed diabetes
compared to those with a known history of diabetes [11]. The
Endocrine Society clinical practice guidelines for inpatient man-
agement of hyperglycemia recommend that all hospitalized pa-
tients regardless of the diagnosis of diabetes undergo laboratory
blood glucose (BG) testing on admission [12]. Patients without
known diabetes and BG > 7.8 mmol/L (140 mg/dL) should undergo
bedside testing by a point-of-care device for the next 24e48 hours,
and appropriate treatment initiated in those with persistently high
BG (>7.8 mmol/L or 140 mg/dL). Measurement of glycated
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Fig. 1. Proposed algorithm for screening of hyperglycemia in persons without known diabetes treated for COVID-19 infection in low resource setting.
Abbreviations: ADN: After dinner, BBF: Before breakfast, BDN: Before dinner, BL: Before lunch, CBG: Capillary blood glucose, OAD: Oral antihyperglycemic drug.
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hemoglobin (HbA1c) is also recommended in such individuals to
distinguish stress hyperglycemia (HbA1c <6.5%) from previously
unrecognized diabetes (HbA1c� 6.5%) [10]. Similarly, the American
Diabetes Association (ADA) guidelines suggest BG testing at
admission in all hospitalized patients, HbA1c in those with BG
greater than 7.8 mmol/L (140 mg/dL), and initiation of treatment in
cases with persistent hyperglycemia (�10.0 mmol/L or 180 mg/dL)
[13].

We need to appropriately tailor the available guidance to low
resource healthcare settings, where facilities for testing of HbA1c
and plasma glucose may not be readily available. Further, the
burden of tests performed may exceed capacity of healthcare staff
available to interpret and act on their results, thus highlighting the
need for algorithms based on simple measures of BG which can be
implemented by healthcare workers with lesser expertise.

3. Proposed method for screening of hyperglycemia in low
resource settings and its rationale

We propose that every hospitalized patient with COVID-19
infection undergo a paired capillary blood glucose assessment
(pre-meal and 2-h post-meal). We prefer paired BG readings over
single random BG measurement because: a) biological variability is
greater for post-prandial compared to fasting BG [14], hence, a
decision based on random BG performed in post-prandial state
alone may be erroneous, b) interpretation of a BG value depends
upon its relation to timing of meal intake, hence, adoption of a
uniform threshold (RBG >7.8 mmol/L or 140 mg/dL) without
relating it to meal intake may not be appropriate.

4. Proposed thresholds for recognition of hyperglycemia and
subsequent action

Patients with pre-meal BG < 7.8 mmol/L (140 mg/dL) and post-
meal BG < 10.0 mmol/L (180 mg/dL) may not merit further moni-
toring. On the other hand, those with one or more value above
these thresholds should undergo capillary blood glucose moni-
toring four times (pre-meals and 2 hours after dinner) for the next
24 hours. In a scenario where two or more (�50%) values are
significantly elevated [pre-meal �8.3 mmol/L (150 mg/dL) and
post-meal�11.1 mmol/L (200 mg/dL)], pharmacotherapy should be
immediately initiated. On the other hand, in patients with modest
elevation of one or more values [pre-meal 7.8e8.3 mmol/L
(140e150 mg/dL) and post-meal 10.0e11.1 mmol/L (180e200 mg/
dL)], dietary modifications should be initiated and pharmaco-
therapy considered only if BG control remains suboptimal (Fig. 1).
Finally, patients with any BG value � 11.1 mmol/L (200 mg/dL) and
osmotic symptoms warrant immediate pharmacotherapy.

5. Pros and cons of the proposed approach

The proposed algorithm may aid in early recognition and
management of in-hospital hyperglycemia and has a potential to
improve clinical outcomes associated with COVID-19 infection.
While capillary testing may suffer from inaccuracy, especially at
extremes of BG values [15], it is easily available, cost-effective and
remains a feasible option in low resource settings.

It should be ensured that BG meters used for this purpose are
accurate and as per prescribed standards since erroneous results
may result in misclassification and wrong treatment. Several pre-
analytical, analytical and post-analytical factors affect the perfor-
mance of BGmeters which should be carefully looked into [16]. Our
pragmatic approach of using capillary BG testing for diagnosis and
management of hyperglycemia could be supplementedwith fasting
plasma glucose and HbA1c measurement, where feasible.
6. Post-discharge follow-up

The diagnosis and treatment plan should be reviewed again at
the time of hospital discharge. Patients with stress hyperglycemia
related to the acute viral infection may not require any pharma-
cotherapy and be discharged on dietary and lifestyle modifications
alone. On the other hand, significant down-titration of the existing
anti-hyperglycemic medications should be considered for patients
with previously unrecognized diabetes. A close vigilance for hy-
poglycemia should be maintained in patients discharged on agents
such as insulin and sulphonylurea. Such patients should also
receive appropriate training on recognition and management of
hypoglycemia. Home monitoring of capillary BG, maintenance of a
proper BG log and self-adjustment of medications should be
emphasized, where required. A need for close follow-up with an
experienced physician should be highlighted considering the pos-
sibility of long-term metabolic alterations induced by the virus [6].

7. Conclusion

To conclude, this commentary highlights strategies for
screening of hyperglycemia in persons without known diabetes
treated for COVID-19 infection in low resource settings. This guid-
ance may well be applied to other settings in the near future.
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