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Non autoimmune type 1B diabetes after mild COVID-19:

Report of three cases

To the Editor,

We read with interest the recent commentary published in the
journal wherein Maddaloni and Buzzetti® describe the potential in-
crease in the risk of new onset diabetes secondary to coronavirus
disease 2019 (COVID-19) pandemic. In Singapore, as of 9 November
2020, there are a total of 58,064 confirmed COVID-19 cases, with
57,981 recoveries and 28 deaths (https://www.moh.gov.sg/covid-19/
situation-report). In late March and April, clusters of COVID-19
infection were detected in migrant workers residing at dormitories
which contributed to an overwhelming proportion of cases in the
country. We describe the clinical presentations of three South Asian
migrant workers who presented with diabetic ketoacidosis (DKA) and
marked insulin resistance and characteristics reminiscent of type 1B
diabetes with mild COVID-19 infection.

These three young physically active workers had a mean age 35
(8.1) years and were lean with a mean body mass index (BMI) of 20.88
(SD: 5.22) kg/m?. None of the patients had a personal history or family
history of diabetes mellitus (DM). They presented with mild symptoms
of upper respiratory tract infection and/or loss of smell with onset
7-10 days before presentation. The nasopharyngeal swab test
(polymerase chain reaction) for severe acute respiratory syndrome
coronavirus 2 was positive. The initial venous plasma glucose was
more than 20 mmol/L and glycated haemoglobin (HbA1c) was more
than 11% in all subjects. Laboratory evaluation confirmed diagnosis of
moderately severe DKA (Kitabchi's classification).? They all had
ketosis with beta hydroxybutyrate (BHB) concentrations between 5
and 7 mmol/L and mild acidosis (arterial pH 7.2-7.3; bicarbonate
9-12 mmol/L). Paradoxically, this was not accompanied by a systemic
inflammatory response as C-reactive protein and total white cell
counts were not significantly increased. Ketoacidosis resolved within
2-3days of institution of treatment as per DKA guidelines constituting
of intravenous insulin infusion, rehydration with intravenous fluids
and correction of electrolytes (Table 1). COVID-19 infection remained
mild in all patients and none of them had hypoxia or clinical pneumonia.
They recovered within 2 weeks of admission for COVID-19. The in-
sulin requirements on discharge was more than 0.6 units/kg for all
patients. Two months after discharge, the fasting serum C-peptide
concentrations were low for all patients. Islet cell antibodies, namely
islet cell antibody, glutamic acid decarboxylase autoantibodies
(GADA), insulinoma-associated antigens 2 autoantibody (IA-2RA) and
zinc transporter autoantibody were measured by radioligand assay

according to the Islet Autoantibody Standardization Program. The
sensitivity and specificity of GAD antibody assay were 76.0% and
87.8%, IA2 antibody assays were 76.0% and 94.4%, respectively, as
evaluated in the Fourth Diabetes IASP 2015 (laboratory ID 1501).°
These islet cell autoantibodies were all absent. Thyroid function tests
were normal in all patients. Hence, they could all be classified as
nonautoimmune type 1B diabetes (Table 1).* Upon follow up, all of the
patients still require insulin although there is a slight reduction in the
dose at approximately 0.5 units/kg body weight.

We searched the literature for similar cases of new onset dia-
betes presenting with DKA exacerbated by COVID-19 infections.
Hollstein et al.’ reported a 19 years old Caucasian man who pre-
sented 4 weeks after COVID-19 infection (with mild symptoms) with
DKA. The immunoglobulin G antibodies for SARS-CoV was positive
confirming past infection. Similar to our case, islet cell autoantibody
was negative.> An increase in the incidence of new Type 1 diabetes
(compared to usual incidence) has been reported between March and
June 2020, at five paediatric inpatient units from four National
Health Service Trusts in London, UK but specific cases of non-
autoimmune type 1B diabetes are not known.®

All these subjects have mild COVID19 disease but developed
moderately severe DKA and required high doses of insulin for gly-
caemic control. They had low C-peptide levels and no evidence of
islet cell directed autoimmunity. This suggests the presence of type
1B insulin-dependent diabetes (nonautoimmune type 1 diabetes) in
direct association with the coronavirus infection.” Type 1B diabetes
or ketosis-prone DM is a heterogeneous syndrome reported in Af-
rican Americans, Hispanic descendants and in Asians. They may
harbour a combination of characteristics of type 1 or type 2 diabetes.
It remains to be seen whether the reported patients will require long-
term insulin or will have periods with no insulin requirements. The
relatively high insulin requirement suggests impairment of insulin
signalling due to concomitant insulin resistance. It is known that the
SARS-CoV-2 virus utilises the angiotensin-converting enzyme 2
(ACE2) which is highly expressed in the pancreas® and may protect
the function of insulin-producing beta cells by improving the function
of islet microvascular endothelial cells. In the skeletal muscle, as a
major target of insulin action, the ACE-2-Ang(1-7)-Mas axis has been
described to decrease insulin resistance.® Hence the use of these
receptors and subsequent downregulation of these pathways may
partially explain this presentation.
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TABLE 1 Clinical characteristics, biochemistry and outcomes related to COVID-19
Patient/ref Patient 1 Patient 2 Patient 3 Hollstein et al.®
Age/gender/ethnicity 29/M/Indian 30/M/Indian 48/M/Indian 19/M/Caucasian

Symptoms and no. of days on
presentation

Asymptomatic (detected
on routine testing)

10 Days complains of
anosmia, nausea and

Fever, cough,
headache,

Approximately 21 days
after symptoms of

vomiting vomiting 7 days COVID

BMI (kg/m?) 20.8 228 28.6 NR
BP (mmHg) 127/76 131/89 137/90 NR
Glucose (mmol/L) 20.8 22.8 28.6 NR
HbA1lc % >15 11.8 111 16.8
C-peptide (RI 364-1655 pmol/L) 207 282 349 205
pH 7.3 7.2 7.35 7.1
Bicarbonate (mmol/L) 12 9 9 NR
BHB (mmol/L) 6.2 5.2 6.2 Urine ketone positive
CRP (mg/L) 2 0.6 722 NR
LDH (U/L) 248 264 NR NR
White cell count, x10%/L 5.2 6.4 7.8 NR
Volume of fluids required (Day 1), L 6L 55L 4L NR
Potassium replacement requirement 140 mmol 150 mmol 130 mmol NR

(Day 1), mmol
Insulin requirement (Day 1), total units 49.5 U; 0.85 U/kg 55.5 U; 0.84 U/kg 60.5; 0.79 U/kg NR

(U); units per kg body weight
Time to resolution of DKA 23 h 36 h 72 h NR
Clinical course (COVID-19) Mild Mild Mild Mild

Abbreviations: BHB, beta-hydroxybutyrate; BP, blood pressure; BMI, body mass index; COVID-19, coronavirus disease 2019; CRP, C-reactive protein;
DKA, diabetic ketoacidosis; HbA1c, glycated haemoglobin; LDH, lactate dehydrogenase.

A comparison of non immune-mediated versus immune-medi-
ated type 1 diabetes has shown that these patients tend to be older
than immune-mediated diabetes, but they have a higher cardiovas-
cular risk resembling the phenotype of type 2 diabetes.” Hence, it
would be important to follow up these patients for development of
vascular complications or sequelae especially since COVID-19 is
known to exacerbate the thrombotic and inflammatory pathways in
the endothelium.®

In summary, these three healthy and fit, lean South Asians pre-
sented with type 1B insulin-dependent diabetes. This clinical pre-
sentation adds credence to the hypothesis that the SARS-CoV-2
virus has the potential to directly affect pancreatic function and
peripheral insulin resistance state. The mechanisms involved needs to
be further elucidated.*
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