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Abstract 

 

 Article Info 
 

Background: COVID-19 is a viral infection that causes pneumonia with dyspnea, cough, 

and fever. Its outcomes are more severe in patients with diabetes, hypertension, and 

other disorders than in healthy people. New-onset diabetes and diabetic ketoacidosis 

(DKA) have been reported as the complications of COVID-19 in several studies. It seems 

that the prevalence of DKA due to Covid-19 is increasing. Therefore, two cases of 

individuals with DKA due to COVID-19 are presented in this study to inform other 

researchers about the details of this phenomenon. 

Material and Methods: Demographic characteristics, medical histories, physical 

examinations, laboratory investigations, real-time RT-PCR tests, computed tomography 

(CT) imaging studies, given treatments, clinical courses, and management outcomes 

were documented prospectively.  

Results: In the present experience, the manifestation of COVID-19 disease in the second 

case with a history of diabetes was more severe than in the first case. In the second 

case, with underlying diabetes and COVID-19, the DKA manifestation was associated 

with consciousness loss, severe restlessness, and respiratory distress; however, in the 

first case, with COVID-19 without diabetes, the DKA manifestation was associated with 

anorexia, weight loss, and lack of respiratory distress, which were milder symptoms than 

the second case. 

Conclusion: Due to the high prevalence of diabetes mellitus and COVID-19 in Iran, it is 

recommended to raise awareness of DKA symptoms among health professionals. 
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Introduction 

COVID-19 was first diagnosed with pneumonia in 

December 2019 in Wuhan, China [1]. Patients can 

be asymptomatic or exhibit a mild upper respiratory 

failure to severe pneumonia with respiratory failure 

and even death [2,3]. Symptoms, including fever, 

cough, dyspnea, muscle aches, nausea, vomiting, 

headache, sore throat, chest pain, and diarrhea, 

can also vary from patient to patient [4]. On the 

other hand, the disease mortality rate is directly 

related to age, underlying diseases, such as 

diabetes, cardiovascular disorders, and cancer [4]. 

DKA, which can be fatal, is a disorder 

characterized by metabolic acidosis (pH <7.35 or 

serum bicarbonate ≤15 mmol/L), ketonemia or 

ketonuria, and hyperglycemia (blood glucose ≥ 250 

mg/dL) [5]. It occurs in patients with diabetes, 

especially type 1, due to factors such as missing 

the insulin doses and significant physical or 

emotional stress, including infections [6]; it can 

also be present with sudden metabolic 

decompensation [7]. During the pandemic, several 

new-onset diabetes with DKA have been reported 

in COVID-19 patients [8, 9]. Here, the clinical and 

paraclinical features of two Covid-19 patients, one 

with a history of type 2 diabetes (T2D) and one 

with no history of diabetes eventually hospitalized 

due to DKA, are investigated. It seems that the 
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prevalence of DKA due to Covid-19 is increasing; 

thus, in the present research, two cases of 

individuals with DKA due to COVID-19 are 

presented to raise awareness of DKA symptoms 

among health professionals at the time of the 

Covid-19 pandemic. 

 

Materials and Methods 

Demographic characteristics, detailed drug and 

medical histories, physical examinations, 

laboratory investigations, including Hematology, 

Biochemistry, Urine analysis, and Arterial Blood 

Gases (ABG), as well as real-time RT-PCR tests, 

computed tomography (CT) imaging studies for 

Covid-19, given treatments, clinical courses, and 

management outcomes, were documented 

prospectively. Informed consent was obtained from 

both patients for the study. Diabetic ketoacidosis 

was defined as plasma glucose >250 mg/dL, a 

positive test for urine ketones, and arterial pH < 

7.35. 

Written informed consent was obtained from the 

patients. Since this was a case report but not a 

clinical study, ethics approval was unnecessary. 

 

Results 

Case 1: The first patient was a 48-year-old male, 

an Iranian farmer, who presented to the 

emergency department of Aliebne Abitaleb 

General Hospital in Rafsanjan, Iran, with fever and 

dyspnea. Due to suspicion of contact with the 

Covid-19 patient, a chest CT scan and RT-PCR 

test were conducted. The ground-glass opacity 

was observed in the lower and upper lobes of the 

right lung and the lower lobe of the left lung, and 

atelectasis was observed in the lower lobe of the 

left lung and lingula in the chest CT scan, 

confirming lung involvement (Fig.1). The patient's 

RT-PCR was also tested positive, confirming the 

diagnosis of COVID-19. Therefore, the patient 

underwent outpatient treatment and self-isolation 

at home. During the treatment course, he was 

prescribed intravenous dexamethasone, 8mg daily 

for 10 days, subcutaneous interferon-beta 

injections (Recigen), 44µg for 5 days every other 

day, with liver function monitoring tests, and a 

dose of Neurobion ampoule. Twelve days later, the 

patient was presented to the emergency 

department with anorexia, severe weight loss of 

17kg (88kg to 71kg), polyuria and polydipsia in the 

last two weeks, and severe weakness on the day 

of admission. He exhibited no respiratory 

symptoms and had no history of diabetes or any 

other diseases. He had no history of drinking 

alcohol and/or using drugs, and of close relatives, 

only his uncle had T2D. The patient had no drug 

allergy or addiction. At admission, he had a body 

temperature of 36 degrees, pulse rate of 141 

beats/minute, respiratory rate of 18 

breaths/minute, blood pressure of 100/70 mmHg, 

body mass index (BMI) of 21.91 kg/m2 (height 180 

cm), and oxygen saturation of 93% by pulse 

oximetry on ambient air. On examination, the 

patient was alert and showed severe dehydration 

signs, including weakness, rapid pulse, dry tongue, 

and skin. Chest X-ray was normal. Laboratory 

evaluation was notable for DKA (Table 1), with a 

random blood glucose of 800 mg/dl and HbA1C of 

10.3%. Metabolic acidosis (bicarbonate=8.4) was 

also detected by arterial blood gas (ABG). His 

urine dipstick test was positive for ketones. Due to 

a history of COVID-19, the patient underwent 

another chest CT scan, which came back clear. 

Therefore, the patient was admitted to the hospital 

with the diagnosis of new-onset diabetes with 

DKA. He was started on infusion regular insulin, 

aggressive intravenous hydration, electrolyte 

replacement, and supportive measures. The 

patient's DKA was treated after 16 hours. Finally, 

the patient was discharged after treatment with a 

subcutaneous insulin regimen. 

 

 

Fig.1. (a) Ground-glass opacity observed in the lower and upper lobes of the right lung and the lower lobe of the left lung 

(b) Atelectasis observed in the lower lobe of the left lung and lingual  



Covid-19 and Diabetic Ketoacidosis 

JOHE, Winter 2021; 10 (1)                                                                                                              14 

Table 1. Laboratory investigations of the two patients at admission 

Patient 

Lab data 
Normal range Case 2 Case 1 

Hematology 

Hemoglobin (g/dl) 18.9 11 14-18 

White Blood Cell (/µL) 11500 13200 4000-10000 

Lymphocyte count(*103/ µL) 528 660 1000-4800 

Red Blood Cell (Mil/µL) 6.65 4.20 4.5-6.5 

Erythrocyte Sedimentation Rate (mm/h) 8 15 <50 

C Reactive Protein 10 8 Up to 5 

Blood Glucose (mg/dl) 800 549 65-100 

Biochemistry 

Creatinine (mg/dl) 2.1 2 0.6-1.4 

Urea (mg/dl) 96 66 17-43 

Calcium (mg/dl) 8.8 12.1 8.4-10.2 

Potassium (mEq/L) 6.2 5.5 3.8-5 

Phosphate (mg/dl) 7.2 7.7 2.7-4.5 

Sodium (mEg/l) 152 147 132-142 

Lactate Dehydrogenase (U/L) 726 1200 Up to530 

Aspartate Transaminase (U/L) 51 500 Up to 37 

Alanine Transaminase (U/L) 69 292 Up to 41 

Alkaline Phosphatase (U/L) 210 280 80-306 

Bilirubin total 1.4 0.9 0.1-1.2 

Bilirubin direct 5.0 0.1 0.1-0.3 

Creatine Phosphokinase (U/L) 183 1000 24-195 

Hemoglobin A1C (%) 10.3 12 Up to 5.5 

Troponin - - - 

Urine 

PH 5 6 4.5-8 

Ketone + +++ - 

Protein - - - 

Glucose - ++ - 

Arterial Blood 

Gases (ABG) 

PH 7.2 6.9 7.25-7.35 

HCO3 8.4 2 22-24 

O2 saturation (%) 93 94 95-100 

 

Case 2: The second patient was a 60-year-old 

male, a manual worker from Afghanistan, who 

presented to the emergency department of Aliebne 

Abitaleb General Hospital in Rafsanjan with fever, 

restlessness, and respiratory distress with no need 

for intubation though. According to the patient's 

symptoms and confirmed exposure to the COVID-

19 patient, a chest CT scan and RT-PCR were 

conducted. The patient was diagnosed with T2D 

for a year and hypertension for three years. He 

had no known diabetes-related complications and 

no follow-up visit for controlling his blood glucose. 

The patient had no addiction or allergy to drugs. 

Bilateral opacity of ground glass was observed in 

radiographic lung opacities (Fig. 2), and due to a 

positive RT-PCR test, the diagnosis of severe 

COVID-19 was confirmed. Therefore, he was 

hospitalized and administered oxygen, a 

subcutaneous insulin regimen, dexamethasone (8 

mg daily), ceftriaxone (1 g twice a day), and 

azithromycin with supportive care. After three days, 

the patient was discharged with personal consent. 

He was prescribed Tavanx (500 mg daily), 

Glucophage (500 mg twice a day), and losartan 

(25 mg daily). Two weeks later, the patient was 

presented to the emergency department again with 

a sudden consciousness loss, severe 

restlessness, and respiratory distress. At 

admission, the patient was hypotensive (70/50 

mmHg), tachycardia (HR=120), and afebrile (body 

temperature of 37 degrees). His respiratory rate 

was 20 breaths/minute, and he had a BMI of 19.6 

kg/m2 (height 182 cm and weight 65 kg). The 

oxygen saturation was 94% on ambient air. On 

examination, the patient was severely dehydrated; 

however, other physical examinations were normal 

despite his confusion. The laboratory analysis 

(Table 1) showed a random blood glucose of 549 

mg/dl and HbA1C of 12%. Metabolic acidosis 

(bicarbonate=2) was also detected in the ABG. His 

dipstick urinalysis was positive for ketones (3+) 

with detected sugar. Due to the loss of 

consciousness, a brain CT scan was performed on 

him, which came back normal. Therefore, he was 

treated for DKA performing fluid bolus therapy by 

normal saline, replacing the sodium and free water 

deficit over 24 hours, administrating regular 

intravenous insulin, and broad-spectrum 

antibiotics, and sepsis workup. His DKA was 

improved after 30 hours, and he was discharged in 

good general condition. 
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Fig.2. Bilateral opacity of ground glass  

 

    

Discussion 

In this study, two patients with a history of COVID-

19 were reported; both were admitted to the 

hospital with a diagnosis of DKA after a few days.  

The first case had no history of diabetes mellitus, 

but the second one had. The role of some 

disorders, such as diabetes, obesity, and 

cardiovascular, has already been identified as an 

aggravating factor in infectious diseases, 

especially COVID-19 [10]. In the present 

experience, the manifestation of COVID-19 in the 

second case with a history of diabetes was more 

severe than in the first case. The relationship 

between various infections, such as measles, 

rubella, EBV, and CMV, with different types of 

diabetes, has been previously identified, proving 

that DKA, as a complication of diabetes, can be 

caused by infections [9]. On the other hand, 

COVID-19 can also cause new-onset diabetes with 

DKA in people with or without known diabetes [11]. 

In this condition, possible causes of DKA include 

dysfunction of beta cells in the pancreas by 

COVID-19 virus [8] and interactions between 

COVID-19 and the angiotensin aldosterone renin 

(RAAS) system, which increases insulin resistance 

[12]. The inflammatory and autoimmune properties 

of COVID-19 [13] and the role of cytokine storms 

that occur with the onset of infection and cause 

extrapulmonary manifestations are very important; 

cytokines include DPP4, IL-6, IL-1B, and TNF [14-

16]. In this study, HbA1C level was elevated in 

both patients, with a higher level in the second and 

more severe DKA; however, the level of HbA1C 

can be unreliable in some conditions, such as HIV 

infection; therefore, it may not also be reliable in 

patients with COVID-19 [17]. In addition, the 

severity of DKA is associated with its causes, 

which, in more than 50% of cases, is due to 

infections, having more severe manifestations in 

patients with underlying diabetes [18]. In the 

second case, with underlying diabetes and COVID-

19, the DKA manifestation was associated with 

consciousness loss, severe restlessness, and 

respiratory distress; however, in the first case, with 

COVID-19 without diabetes, the DKA manifestation 

was associated with was anorexia, weight loss, 

and lack of respiratory distress, which were milder 

symptoms than the second case. On the other 

hand, both patients of the current report were 

presented to the hospital with DKA following two 

weeks of treatment for their diagnosed COVID-19; 

therefore, the possible causes of DKA in these 

patients might be associated with the medications 

received for their treatment, including 

dexamethasone.  

 

Conclusion 

Due to the high prevalence of diabetes mellitus 

and COVID-19 in Iran, it is recommended to raise 

awareness of DKA symptoms among health 

professionals at the time of the pandemic, 

emphasizing the control of patients' blood glucose 

within the normal range, managing the dose of 

insulin in patients with diabetes, and advising 

patients to drink fluids and seek medical attention if 

dehydrated and/or exhibited persistent vomiting.  
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