
A bi-directional relationship between coron-
avirus disease-2019 (COVID-19) and diabetes has 
been observed.1,2 COVID-19 causes deterioration of 
blood sugar in persons with diabetes and often with 
markedly increased requirements for insulin to 
achieve euglycaemia in those with severe disease.3 
Furthermore, diabetes mellitus has been shown to be 
a marker of increased mortality in COVID-19.4 In 
one study, the mortality was higher with COVID-19 
in patients with new-onset diabetes when compared 
with those who are known with diabetes.5 

There are increasing reports of new-onset dia-
betes in patients with COVID-19 illness.6-9 The 
type of diabetes may be ascertained by clinical fea-
tures (family history of diabetes, obesity, presence 
of acanthosis nigricans) and laboratory parameters 
(markers of islet cell immunity and islet beta cell re-
serve). While some reports showed negative islet-as-
sociated antibodies in their patients, the other reports 
did not indicate patients’ islet antibody status.6-9 Nei-

ther of these studies reported any measure of beta cell 
reserve.6-9 

We hereby report two patients (an adolescent 
and middle aged) with diabetes diagnosed during 
COVID-19 illness with negative islet antibodies and 
preserved beta cell function. 

 CASE REPORTS 

CASE 1 
A 14-year-old female was diagnosed with diabetes 
when she was admitted in June 2020 with diabetic 
ketoacidosis (DKA) and COVID-19. She was dis-
charged on subcutaneous (SC) basal and bolus in-
sulin; 20 units of insulin glargine at bedtime and 20 
units of insulin aspart before meals with a presumed 
diagnosis of Type 1 diabetes.  

At a clinic consultation in August 2020, she 
weighed 123 kg with a height of 162 cm and body 
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mass index (BMI) of 46.6 kg/m2. She had acanthosis 
nigricans in her neck. Because of family history of 
diabetes, the morbid obesity and acanthosis nigri-
cans, the diagnosis of Type 2 diabetes was enter-
tained. Three-times daily doses of insulin aspart 
was discontinued and insulin glargine was reduced 
to 10 units daily. Oral metformin at the dose of 850 
mg twice daily was commenced and she was ad-
vised on lifestyle modification with a referral to a 
dietician. Results of laboratory tests done in August 
2020 were consistent with Type 2 diabetes with a 
negative serum anti-GAD antibody <5 IU/mL,  
anti-IA2 antibody (Normal <10 IU/mL). Serum C-
peptide level was 886 pmol/L (260-1720).  Glyco-
sylated haemoglobin (HbA1c) was 10.2% (88 
mmol/mol). Results of liver, renal and thyroid func-
tions were normal.  

CASE 2 
A 52-year-old female with diabetes detected in July 
2020 after a 3-day history of generalised fatigability, 
polyuria, and polydipsia. This was preceded by a sore 
throat and dry cough. She was, however, not breath-
less. She has a background history of hypertension 
treated with indapamide, 2.5 mg daily. She also has 
a positive family history of diabetes. COVID-19 
test results came back positive with an elevated 
serum C-reactive protein (CRP) of 24 mg/L (0-7.4). 
Results of renal, liver, and thyroid functions were 
normal. She was managed as an outpatient with SC 
insulin aspart/insulin aspart protamine at 25 units 
and 15 units before breakfast and supper, respec-
tively. She also received 7 days oral course of doxy-
cycline 100 mg twice daily, Zinc 20 mg daily, vitamin 
C 1,000 mg daily, and a single dose of vitamin D3 
50,000 IU. 

She was seen again in September 2020 for re-
view and optimization of her glycaemic control. She 
weighed 90.1 kg with a height of 150 cm and BMI of 
40 kg/m2. Random blood glucose was 29.7 mmol/L 
with no ketonuria and negative serum beta-hydroxy-
butyrate. The doses of Novomix 30 were escalated to 
30 units twice daily and metformin 1 gm twice daily 
was added. Laboratory test results were consistent 
with Type 2 diabetes with serum Anti-GAD <5 
IU/mL (normal <10 IU/mL), and serum C-peptide of 

729 pmol/L (260-1720). HbA1c was 12.3% (111 
mmol/mol). 

 DISCUSSION 
We have reported two patients who are newly diag-
nosed with diabetes in the course of COVID-19 in-
fection. The first case was initially wrongly labelled as 
Type 1 diabetes probably because of her young age 
and presentation with ketoacidosis. Her morbidly 
obese status, acanthosis nigricans, preserved beta cell 
function based on normal C-peptide levels and nega-
tive antibodies (anti-GAD and anti-IA) ruled out the 
possibility of Type 1 diabetes. Age below 30 years, 
presentation with DKA at diagnosis of diabetes and ab-
sence of islet auto-immune antibodies argues against a 
diagnosis of Latent Autoimmune Diabetes of Adults in 
our 14-year-old patient. The second case fits the typi-
cal age and anthropometric profiles of Type 2 diabetes 
which was further confirmed by preserved C-peptide 
levels and absent auto-immune antibodies. Although 
subacute thyroiditis has been reported in COVID-19 
illness and may present with a sore throat, our patients’ 
thyroid function tests were normal. The raised CRP is 
likely related to immune mediated inflammatory re-
sponse to severe acute respiratory syndrome-coron-
avirus-2 (SARS-CoV-2) infection. 

It is possible that these patients had asymp-
tomatic undiagnosed Type 2 diabetes that became 
unmasked following the COVID-19 illness. We do 
not have the HbA1c levels at initial diagnosis of di-
abetes as a normal HbA1c level then will argue for 
a new rather than pre-existing diabetes. To the ex-
tent that not all patients with COVID-19 become 
diabetic will suggest that those who manifest dia-
betes are either predisposed to it or already have 
pre-existing glucose intolerance which is worsened 
by COVID-19.  

The suggested mechanism of new-onset dia-
betes with COVID-19 illness is direct cytopathic 
effect of SARS-CoV-2 by attaching to the an-
giotensin converting enzyme-2 receptor which is 
abundantly expressed on beta cells.10,11 

A phenotype resembling antibody-negative 
Type 1 diabetes (Type 1B) with low C-peptide lev-
els would be expected with direct cytopathic effect 
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of the virus on beta cells as is reported with other 
viral infections.12 This is, however, not the case in 
both patients. 

We have reported two cases of newly diagnosed 
diabetes mellitus (DM) with clinical and laboratory 
profiles in keeping with Type 2 diabetes associated 
with COVID-19 disease. While DM particularly with 
poor glycaemic control is associated with adverse 
COVID-19 outcomes, COVID-19 may trigger a new 
diagnosis of diabetes by mechanisms that are still in-
completely elucidated.  
Informed Consent 

Consent was obtained from both patients to publish this report 
without revealing any information that may identify them. 

Source of Finance 
During this study, no financial or spiritual support was received 
neither from any pharmaceutical company that has a direct con-
nection with the research subject, nor from a company that pro-
vides or produces medical instruments and materials which 
may negatively affect the evaluation process of this study. 

Conflict of Interest 
No conflicts of interest between the authors and / or family 
members of the scientific and medical committee members or 
members of the potential conflicts of interest, counseling, ex-
pertise, working conditions, share holding and similar situa-
tions in any firm. 

Authorship Contributions 
All authors contributed equally while this study preparing.

Chukwuma EKPEBEGH et al. Turkiye Klinikleri J Case Rep. 2021;29(2):91-3

93

1. Rubino F, Amiel SA, Zimmet P, Alberti G, Born-
stein S, Eckel RH, et al. New-onset diabetes in 
Covid-19. N Engl J Med. 2020;383(8):789-90. 
[Crossref]  [PubMed]  [PMC]  

2. Hartmann-Boyce J, Morris E, Goyder C,  
Kinton J, Perring J, Nunan D, et al. Diabetes 
and COVID-19: risks, management, and 
learnings from other national disasters. Dia-
betes Care. 2020;43(8):1695-703. [Crossref]  
[PubMed]  

3. Korytkowski M, Antinori-Lent K, Drincic A, 
Hirsch IB, McDonnell ME, Rushakoff R, et al. 
A pragmatic approach to inpatient diabetes 
management during the COVID-19 pandemic. 
J Clin Endocrinol Metab. 2020;105(9): 
dgaa342. [Crossref]  [PubMed]  [PMC]  

4. Zhou F, Yu T, Du R, Fan G, Liu Y, Liu Z, et al. 
Clinical course and risk factors for mortality of 
adult inpatients with COVID-19 in Wuhan, 
China: a retrospective cohort study. Lancet. 
2020;395(10229):1054-62. Erratum in: 
Lancet. 2020;395(10229):1038. Erratum in: 

Lancet. 2020;395(10229):1038. [Crossref]  
[PubMed]  [PMC]  

5. Fadini GP, Morieri ML, Boscari F, Fioretto P, 
Maran A, Busetto L, et al. Newly-diagnosed 
diabetes and admission hyperglycemia  
predict COVID-19 severity by aggravating 
respiratory deterioration. Diabetes Res  
Clin Pract. 2020; 168:108374. [Crossref]  
[PubMed]  [PMC]  

6. Suwanwongse K, Shabarek N. Newly diag-
nosed diabetes mellitus, DKA, and COVID-19: 
Causality or coincidence? A report of three 
cases. J Med Virol. 2021;93(2):1150-3. [Cross-
ref]  [PubMed]  [PMC]  

7. Palermo NE, Sadhu AR, McDonnell ME. Dia-
betic ketoacidosis in COVID-19: unique con-
cerns and considerations. J Clin Endocrinol 
Metab. 2020;105(8):dgaa360. [Crossref]  
[PubMed]  [PMC]  

8. Chee YJ, Ng SJH, Yeoh E. Diabetic ketoaci-
dosis precipitated by Covid-19 in a patient with 
newly diagnosed diabetes mellitus. Diabetes 

Res Clin Pract. 2020;164:108166. [Crossref]  
[PubMed]  [PMC]  

9. Heaney AI, Griffin GD, Simon EL. Newly diag-
nosed diabetes and diabetic ketoacidosis pre-
cipitated by COVID-19 infection. Am J Emerg 
Med. 2020;38(11):2491.e3-4. [Crossref]  
[PubMed]  [PMC]  

10. Hamming I, Timens W, Bulthuis ML, Lely AT, 
Navis G, van Goor H. Tissue distribution of 
ACE2 protein, the functional receptor for 
SARS coronavirus. A first step in understand-
ing SARS pathogenesis. J Pathol. 2004; 
203(2):631-7. [Crossref]  [PubMed]  [PMC]  

11. Yang JK, Lin SS, Ji XJ, Guo LM. Binding of 
SARS coronavirus to its receptor damages 
islets and causes acute diabetes. Acta Dia-
betol. 2010;47(3):193-9. [Crossref]  [PubMed]  
[PMC]  

12. Petzold A, Solimena M, Knoch KP. Mecha-
nisms of beta cell dysfunction associated with 
viral infection. Curr Diab Rep. 2015;15(10):73. 
[Crossref]  [PubMed]  [PMC] 

 REFERENCES

https://www.nejm.org/doi/10.1056/NEJMc2018688
https://pubmed.ncbi.nlm.nih.gov/32530585/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7304415/
https://care.diabetesjournals.org/content/43/8/1695
https://pubmed.ncbi.nlm.nih.gov/32546593/
https://academic.oup.com/jcem/article/105/9/3076/5851514
https://pubmed.ncbi.nlm.nih.gov/32498085/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7313952/
https://www.sciencedirect.com/science/article/pii/S0140673620305663?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/32171076/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7270627/
https://www.sciencedirect.com/science/article/abs/pii/S0168822720306276?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/32805345/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7428425/
https://onlinelibrary.wiley.com/doi/10.1002/jmv.26339
https://onlinelibrary.wiley.com/doi/10.1002/jmv.26339
https://pubmed.ncbi.nlm.nih.gov/32706395/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7404645/
https://academic.oup.com/jcem/article/105/8/2819/5857202
https://pubmed.ncbi.nlm.nih.gov/32556147/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7337869/
https://www.sciencedirect.com/science/article/abs/pii/S0168822720304162?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/32339533/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7194589/
https://www.sciencedirect.com/science/article/abs/pii/S0735675720304885?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/32536476/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7274947/
https://onlinelibrary.wiley.com/doi/full/10.1002/path.1570
https://pubmed.ncbi.nlm.nih.gov/15141377/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7167720/
https://link.springer.com/article/10.1007/s00592-009-0109-4
https://pubmed.ncbi.nlm.nih.gov/19333547/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7088164/
https://link.springer.com/article/10.1007%2Fs11892-015-0654-x
https://pubmed.ncbi.nlm.nih.gov/26280364/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4539350/

