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The novel coronavirus (SARS-CoV-2) infection is known to cause
coronavirus disease 2019 (COVID-19) pneumonia and commonly
presents with fever, cough, and dyspnea.1 However, atypical
presentation may not be uncommon and a case of diabetic
ketoacidosis (DKA) has been reported.2 We are hereby reporting
a series of three cases where SARS-CoV-2 infection was associated
with hyperglycemia and ketosis without substantial acidemia.
All three patients in our series were female and known diabetic
on regular follow-up, aged 35 years (patient 1), 55 years (patient
2), and 56 years (patient 3). All the three patients presented with
fever, cough, and shortness of breath of 2–4 days and severe
hypoxemia (oxyhemoglobin saturation 80–85%) at the time of
admission to emergency screening intensive care unit (ICU). All the
three patients had bilateral infiltrates in chest X-ray and bilateral
shred sign and pleural thickening in lung ultrasound. Two patients
required endotracheal intubation within 6 hours of arrival in ICU
(patients 1 and 2) and another patient required intubation after
30 hours of ICU admission for increasing dyspnea and hypoxia. At
presentation, significant hyperglycemia was present but arterial
pH was close to normal range in all the three patients (Table 1). All
the three patients had hyperlactatemia (lactate >3 mmol/L) and
ketone bodies were present in urine. However, baseline serum
creatinine values were within normal limit. All the three patients
were managed with intravenous crystalloid administration (normal
saline and ringers lactate; 3.5, 2.5, and 4 L in first 24 hours), insulin
infusion, and replacement of potassium as indicated. SARS-CoV-2
infection was confirmed by reverse transcription polymerase
chain reaction (RT-PCR) of nasopharyngeal swab and endotracheal
aspirate and they were treated with methylprednisolone, lowmolecular-weight heparin, and hydroxychloroquine as per institute
protocol and insulin infusion for sugar control. However, patients
1 and 2 succumbed to severe acute respiratory distress syndrome
(ARDS) and refractory hypoxemia within 72 hours. The other patient
had a prolonged hospital stay and was finally discharged.
Angiotensin-converting enzyme 2 (ACE2), a key enzyme
in the renin–angiotensin aldosterone system (RAAS), is highly
expressed in the pancreas. SARS-CoV-2 may enter into pancreatic
islet cells through ACE2 receptors and may directly cause beta-cell
injury. 3 However, it has been found that ACE2 expression may be
downregulated in COVID-194 and this downregulation of ACE2 after
viral entry can lead to unopposed angiotensin II impeding further
insulin secretion.5 These factors may contribute to the precipitation
of DKA in diabetic patients with COVID-19.
Fluid resuscitation is an integral part of DKA management.
However, aggressive fluid resuscitation can cause further pulmonary
edema in COVID-19, compounded by angiotensin II induced increase
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in pulmonary vascular permeability.6 Liberal fluid strategy targeting
resolution of academia and closure of anion gap is indicated
in DKA, whereas conservative fluid management is advised in
COVID-19 pneumonia. Therefore, fluid resuscitation is a difficult
task in such cases and we used repeated point-of-care ultrasound
findings and blood gas values targeting hemodynamics, cellular,
and biochemical parameters. Although hyperglycemia and ketosis
resolved, pulmonary condition worsened and invasive mechanical
ventilation had to be initiated by the second day in all the three
patients. Although this deterioration can be considered primarily
due to progression of disease in view of presenting clinical and
radiological features and rapid respiratory deterioration in the first
two patients, contribution of fluid resuscitation cannot be ignored,
particularly in the third patient.

Table 1: Arterial blood gas analysis of the patients at the time of ICU
admission
pH
pO2
pCO2
HCO3−
Glucose
Sodium
Potassium
Chloride
Lactate
Anion gap

Patient 1
7.28
59
40
18.4
430
137
3.7
107
5.5
15

Patient 2
7.35
65
44
23.2
340
136
3.5
102
3.1
14.3

Patient 3
7.38
70
42
24
550
139
4
105
3.3
14
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SARS-CoV-2 Infection and Diabetic Ketoacidosis
To conclude, excessive hyperglycemia and ketosis may manifest
in diabetic patients with COVID-19 and the emergency and intensive
care physicians should measure blood sugar and ketone levels
on presentation in all diabetic patients and be careful about fluid
management.
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