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NEW ONSET DIABETES AND DIABETIC KETOACIDOSIS IN COVID-19 PATIENTS: 
CASE REPORT AND REVIEW OF LITERATURE

RESULTS

➢Following diagnosis of COVID-19 related 

hyperglycemia, patients should be kept on low 

threshold screen for development of new-onset 

diabetes or unmasking of a previously undiagnosed 

diabetes.

INTRODUCTION

➢ We report a case without prior history of 

diabetes presenting with altered mental status 

(AMS) associated with DKA as the initial 

presentation of COVID-19 infection, and the 

current literature was reviewed.

➢ A 62-year-old female with history of 

hypertension presented to emergency room 

with chief complaint of AMS and slurred 

speech since 24 hrs. associated with cough, 

myalgias, and decreased appetite for 3 days. 

➢ She had received three doses of COVID 

vaccine, including booster dose one month 

back. Her vital signs showed blood pressure of 

125/83 mm/Hg, heart rate of 119 beats per 

minute, Temperature at 97 °F orally, 

Respirations at 30 breaths per minute, SpO2 at 

78% on room air and BMI of 33.11 kg/m2. 

➢ Upon presentation, she was alert, oriented x1, 

without any sensory or focal deficits. 

Laboratory investigations showed 

hyperglycemia (blood glucose of 599 mg/dL), 

high anion gap metabolic acidosis (anion gap 

of 29.3, pH 7.13, HCO3 was 6.3 mmol/L) and 

ketonemia (beta-hydroxybutyrate of 8.48 

mmol/L), confirming the diagnosis of DKA. 

She also had leukocytosis, hypernatremia and 

raised inflammatory markers. Her COVID-19 

PCR-testing was positive. Her chest x-ray 

showed bilateral reticulonodular infiltrates 

while computed tomography of head and urine 

drug screen were negative. 

➢ She was admitted to ICU and received 6L of 

intravenous fluids and intravenous insulin 

infusion in the first 24hrs. 

LITERATURE REVIEW AND IMAGES

➢ Patient had uneventful resolution of DKA 2-days 

after ICU admission. She also received steroids, 

remdesivir and tocilizumab. Once stable, she was 

discharged saturating >95% on room air.

➢ Deficiency of insulin and increased counter-

regulatory responses leads to higher ketones 

precipitating DKA. The interactions between 

SARS-CoV-2 and the renin-angiotensin-

aldosterone system (RAAS) can be a suggestive 

mechanism of DKA in our patient7.

➢ Angiotensin-converting enzyme 2 (ACE2) which 

is highly expressed in lungs and pancreas, 

catalyzes the conversion of angiotensin II to 

angiotensin (1–7) and serves as the entry point for 

SARS-CoV-2. Henceforth, entry of SARS-CoV-2 

into pancreatic islet cells can directly aggravate 

beta cell injury8. 

➢ ACE2 expression is downregulated after 

endocytosis of the virus complex9 causing 

unopposed angiotensin II, which may impede 

insulin secretion10. These factors can lead to acute 

worsening of pancreatic beta-cell function, 

precipitating DKA in our patient11. 

➢ Other possible mechanism is that COVID-19 

infection likely unmasked unknown and 

preexisting diabetes by aggravating its metabolic 

complications due to release of inflammatory 

cytokines12 during this acute viral illness, rather 

than causing the new-onset diabetes mellitus.

CONCLUSIONS

REFERENCES

➢ The clinical presentation of COVID-19 

infection ranges from dyspnea, cough, fever, 

myalgias to anosmia and diarrhea. Severity 

spectrum of this disease varies from 

asymptomatic presentation to sudden death1,2. 

Diabetes in these patients can lead to worse 

outcome3,4. 

➢ COVID-19 infection is known to cause 

hyperglycemia in diabetics and exacerbate 

complications5. However, there have been very 

few reported cases of COVID-19 infection 

presenting as diabetic ketoacidosis (DKA) and 

henceforth, precipitating a new diagnosis of 

diabetes mellitus6. 

➢ Our review of literature for new-onset diabetes 

in COVID-19 included 6 previous case studies; 

only one had 63.6% mortality. There were 2 

retrospective studies as well with mortality rate 

of 38.5% and 14%. Further research is needed 

to evaluate if there is a casualty relationship 

between COVID-19 infection and the 

development of DKA and new-onset diabetes.

➢ However, there have been very few reported 

cases of COVID-19 infection presenting as 

diabetic ketoacidosis (DKA) and henceforth, 

precipitating a new diagnosis of diabetes 

mellitus.

Initial Chest X-ray of our patient showing bilateral  patchy 

pulmonary infiltrates consistent with COVID-19 infection.

METHODS

Echocardiogram of our patient on presentation showing 

normal wall motion, normal diastolic function and left 

ventricular ejection fraction at 65-70%

Laboratory parameters in our patient during his admission. WBC: White blood cells, RBC: Red 

blood cells, AST: Aspartate aminotransferase, ALT: Alanine aminotransferase, INR: International 

normalized ratio.

Electrocardiogram showing sinus tachycardia, multiform premature ventricular complexes, abnormal R-wave 

progression (early transition) and  borderline repolarization abnormality.

Pathophysiology of diabetes in COVID-19 infection:  SARS-CoV-2 interaction with 

Angiotensin Converting Enzyme -2  leading to insulin resistance and henceforth, 

either new onset diabetes or expression of previously masked diabetes.
The findings of hyperglycemia and ketoacidosis in patients with COVID-19 have prompted the question 

of whether there is underlying diabetes, regardless of whether it was previously recognized. Ketoacidosis 

can occur independently of hyperglycemia even in patients who are not being treated with 

sodium/glucose cotransporter Sglt2 inhibitors. The mechanisms of these metabolic abnormalities involve 

impaired glucose utilization as well as decreased insulin secretion or increased counter-regulation. 

Examples of salient pathophysiologic features at the intersection of diabetes, acute intercurrent illness of 

any kind and COVID-19-specific factors are shown next to each target organ. Depending on the clinical 

course, these abnormalities may unfold in a rolling fashion rather than all at once. Source: Accili, D. Can 

COVID-19 cause diabetes?. Nat Metab 3, 123–125 (2021). https://doi.org/10.1038/s42255-020-00339-7
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Immunohistochemically specific pattern of staining for SARS-CoV-2 receptor protein in different organs. Serial sections of the 

pancreas. a Hematoxylin-eosin (HE) stain shows the exocrine tissue of pancreas (red) with a pancreatic islet (in 

the middle). b Negative immunostaining control shows no non-specific staining especially caused by endogenous 

biotin. c Expression of ACE2 in pancreas as assessed by immunohistochemistry shows endocrine tissue is strongly positive 

compared with exocrine tissue. d Lung: marked ACE2 immunostaining was found in type I and type II alveolar epithelial cells, 

and capillary endothelium. e Kidney: ACE2 was very weakly present in glomerular visceral and parietal epithelium, but 

strongly present in the brush border and cytoplasm of proximal tubular cells, and in the cytoplasm of distal tubules and 

collecting ducts. f Heart: ACE2 was present in the myocytes, myocardium, border zone, endothelium of small-to-large arteries 

as well as sporadically within the smooth muscle of these vessels. g Liver: Küpffer cells, hepatocytes, and the endothelium of 

sinusoids were negative. Source: Yang, JK., Lin, SS., Ji, XJ. et al. Binding of SARS coronavirus to its receptor damages islets 

and causes acute diabetes. Acta Diabetol 47, 193–199 (2010). https://doi.org/10.1007/s00592-009-0109-4.
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