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Abstract: Background: Diabetes Mellitus is an important factor in COVID-19 patients, known as a risk factor for 

severe SARS-CoV-2 infection. SARS-CoV-2 infection actually causes acute diabetic complications such are DKA 

and HHS in known diabetic patients, and also some studies and case reports support the idea that COVID-19 

could trigger New onset Diabetes. The incidence of DKA is higher than HHS in COVID-19 patients. 

Methods: The patient admitted with HHS, was diagnosed with COVID-19 on the bases of basis of Chest Computed 

Tomography, after a negative reverse transcription-polymerase chain reaction (RT-PCR) assay. Detailed medical 

history, physical examination and laboratory investigations were obtained. 

Case presentation: Here we present a 70 year-old patient, not known to have DM before, presented in ED with 

somnolence, reporting a 2 weeks history with fever, urinary tract infection signs, fatigue, polyuria-polydipsia 

syndrome, home treated with antibiotics, with no improvement. His lab results showed high blood glucose, high 

effective osmolarity, no ketonuria, diagnostic for HHS. He got hospitalized in Endocrinology and Diabetology 

Department and treated successfully with intravenous fluids and insulin as per HHS protocol. Besides his 

metabolic improvement his body temperature persisted and a COVID-19 Disease was suspected. So he underwent 

a Chest Computed Tomography which confirmed SARS-CoV-2 Pneumonia, despite the negative RT-PCR test. 

The patient refused the treatment in a COVID-19 Hospital and he was discharged home in a stable condition. 

Conclusion: COVID-19 has a diabetogenic effect that is yet to be fully understood. Based on the reviewed cases, 

patients with newly onset diabetes and a recently aggravated symptomatology need a careful investigation 

regarding the presence of SARS-CoV-2 as a potential trigger. 
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Abbreviations: HHS: Hyperosmolar Hyperglycemic State; DKA: Diabetic Ketoacidosis; COVID-19: Corona Virus -19; 

SARS-CoV-2: Severe Acute Respiratory Syndrome-Coronavirus-2; ACE2: Angiotensin-Converting Enzyme 2; ED: 

Emergency Department; ICU: Intensive Care Unit 

1.   INTRODUCTION 

SARS-CoV-2 is a novel coronavirus, first isolated in December 2019 in Wuhan China, in patients presented with severe 

viral pneumonia. Since then, there are 54.5 million cases, 35.1 million have recovered and 1.32 million reported deaths in 

the world (as of 20 November 2020, data taken from WHO). Known important risk factors for severe illness and 

mortality, among patients with COVID-19, are: Cardiovascular disease, Diabetes Mellitus, Hypertension, Obesity [1].
 
The 

relationship between COVID-19 and Diabetes is bidirectional. Diabetes is known as a risk factor of severe COVID-19, 

also in COVID-19 patients, new onset Diabetes and severe complications of preexisting diabetes, including ketoacidosis 

and hyperosmolarity, have been observed [2]. The manifestations of Diabetes pose challenges in clinical management and 

suggest a complex pathophysiology of COVID-19 related Diabetes [3]. Acute hyperglycemic crises such are DKA and 

HHS are serious acute metabolic complications of diabetes, commonly precipitated by severe infections. In a retrospective 

study from China 6.4 % of patients admitted with COVID-19 had ketosis, out of which 35.7 % had diabetes and 20% of 

them had DKA. A few cases of HHA in COVID-19 patients are reported [1]. 
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2.   METHODS 

Demography, detailed medical history, physical examination, laboratory investigations, including real time RT-PCR-test, 

computed tomography, imaging studies, treatment given, clinical course and management outcomes were documented 

prospectively. Informed consent was obtained from the patient for the study. Hyperosmolar hyperglycemic state was 

defined as: plasma glucose > 600 mg/dl, Effective serum osmolality > 320 mosm/kg, profound dehydration up to an 

average of 9 l, serum PH <7.30, Bicarbonate concentration > 15 mEq/l, absent ketonemia, small ketonuria, some 

alterations in consciousness. (According to ADA criteria for HHS). 

3.   CASE PRESENTATION 

Our patient was 70-year old man, who presented with high temperature, weakness, polyuria –polydipsia, weight loss, and 

signs of urinary tract infection for 2 weeks, the last 2 days with somnolence. He had no clear history of contact with 

COVID-19 patients. He was initially treated at home with antibiotics for urinary tract infection for almost 2 weeks. The 

last 2 days his condition worsened and he presented to our emergency department with: somnolence, confusion, 

psychomotor agitation, body temperature 37.7 °C. He reported no respiratory symptoms or chest pain. He had no history 

of nausea, vomiting, diarrhea, abdominal pain. The patient reported no prior history of diabetes mellitus and no family 

history of diabetes mellitus. He was under medication just for Hypertension and recently urinary tract infection. Drugs 

taken: Corvitol, Aspirine, antibiotics.  

Upon examination in the emergency room he was confused, he had difficulty in responding questions, looked dehydrated, 

respiratory rate 25/min, heart rate 120/min, blood pressure 120/70 mmHg, O2 saturation 96% on room air. Laboratory 

investigations were significant for hyperglycemia 1202 mg/dl , effective osmolality (344 mosm/kg). Urine and serum 

ketone bodies were not detected. ABGA on air room showed pH 7.39, HCO3- mmol/l, BEecf -5mmol/l. 

The rest of his investigations showed the following: 

 Chest X-ray showed : dexter sub hilar opacity 

 ECG: normal sinus rhythm 

 

Based on the laboratory results he was diagnosed with HHS and hospitalized in our department (Endocrinology and 

Diabetology). Treatment was provided with intravenous fluid, oral rehydration, regular insulin, empiric antibiotics and 

anticoagulants. Hyperglycemia and dehydration were promptly improved after proper management, but the body 

temperature persisted > 37 °C, so we suspected a COVID 19 Infection. The real time RT-PCR-test resulted Negative for 

SARS-CoV-2 and the patient underwent a chest computed tomography in day 3 of the treatment, which showed COVID -

19 interstitial bilateral pneumonia. The patient refused to be hospitalized in a COVID specialized Hospital so he was 

discharged home in a stable condition under insulin therapy.  
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Fig: Axial pictures of CT showing bilateral ground-glass opacities 

4.   DISCUSSION 

Hyperosmolar Hyperglycemic State (HHS) triggered by acute stress such as an infection, acute myocardial infarction or 

stroke. It’s more common in older patients, especially those in nursing homes and not properly hydrated. Together with 

Diabetic Ketoacidosis (DKA), they pose challenges in clinical management due to the combination of severe 

hyperglycemia, electrolyte disturbances and additional comorbidities.  

SARS-CoV2 pandemic has impacted the health system worldwide and raised various questions regarding the interaction 

between related medical conditions and the susceptibility to COVID-19 infection and the clinical outcome. The 

relationship between COVID-19 and diabetes appears to be bidirectional. On the one hand, diabetes is an important risk 

factor for COVID infection, poor clinical prognosis and death.  In a large multicenter study in China, diabetes was a 

significant risk factor for complications in COVID-19 patients, presented in 26,9% of the patients in intensive care unit, 

mechanical ventilation and those with fatal outcome [4]. Similar data come from the Center for Disease Control (CDC), 

evaluating diabetes in 24% of non-ICU patients and 32% of ICU patients [5]. On the other hand, preexisting diabetes or 

new-onset diabetes associated with severe metabolic disturbances such as diabetic ketoacidosis and hyperosmolar 

hyperglycemic state have been observed in COVID-19 patients. 

There are some previously reported cases of new-onset diabetes, with their first manifestation as DKA and HHS in 

recently COVID-19 patients. In a case-control study comparing diabetic emergencies presenting to a single center, from 

21 patients (10 with DKA and 11 with HHS), 17 were COVID-19 positive on nasal/throat swabs (7 with DKA and 10 

with HHS). 3 patients had new-onset diabetes (2 DKA and 1 HHS) [6]. Chee et al [2] 
 
reported the case of a 37 year-old 

previously healthy man who presented with DKA and COVID-19. In a case published by Heany et al [7], a 54 year-old 

comorbid male presented with new-onset diabetes, DKA and COVID-19 infection. Similar reports of DKA as first 

presentation of diabetes in COVID-19 patients come from Otair at al [8], Raddy at al [9], Suwanwongse and Shabarek 

[10]. These clinical observations support the idea of a diabetogenic effect of COVID-19 that goes beyond the recognized 

stress response associated with severe illness. The question is whether COVID-19 induces new-onset diabetes or just 

precipitates the clinical manifestation of a previously silent diabetes. 

SARS-CoV-2 uses ACE-2 receptors to enter the targeted cells [11]. ACE2 receptors are located in various organs, 

including pancreas. In a 2009 article, Yang et al [12]
 
reported that SARS coronavirus leads to diabetes via the direct injury 

of pancreatic islet cells in the infected patients. Moreover, the downregulation of ACE2 after viral entry causes unopposed 

angiotensin 2 action, which inhibits insulin secretion, eventually leading to enhanced counter-regulatory response. 

Another mechanism is the exaggerated activation of the pro-inflammatory pathways involving interleukin 6 (IL-6) [13]. 

The levels of IL-6, which is a very good predictor of disease severity and prognosis, were reported to be higher in diabetic 

patients [14]. 

Still there isn’t a proven causal relation between COVID-19 and diabetes. In the reported cases of diabetic emergencies, 

HbA1c was either high or unmeasured (such as in our case). This is an indicator that the further abrupt damage of the 

pancreatic islet cells leads to a state of insulin deficiency, which together with installed comorbidities and other metabolic 

disturbances from COVID-19 may precipitate the clinical manifestation of an existing silent diabetes. Still there are 
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unanswered questions regarding the predisposition of developing diabetes among previously healthy individuals, the 

factors affecting DKA or HHS presentation of diabetes in infected patients and the further pathogenesis of diabetes after 

the resolution of COVID-19 infection. 

5.   CONCLUSION 

In conclusion, COVID19 has a diabetogenic effect that is yet to be fully understood. There are a small number of reported 

cases, including ours where the infected patients develop severe forms of hyperglycemia manifestations such as HHS with 

an altered metabolic panel and clinical presentation. Since the prevalence of COVID19 in diabetic patients is significantly 

high, it is required a careful approach towards patients presenting with newly onset diabetes and a recently aggravated 

symptomatology which might suggest the role of SARS-CoV2 as a potential trigger. 
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