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Fulminant type 1 diabetes occurring in a child
in association with acute hepatitis A infection: case report
and review of literature
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Abstract Fulminant type 1 diabetes is a recently described
form of T1DMpresentation, reported mainly from Japan. This
mode of presentation is very rare among Caucasians and is not
reported from India before. We report a child presenting with
fulminant type 1 DM in association with acute hepatitis A
virus infection.
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Introduction

Fulminant type 1DM is a recently recognized pattern of type 1
diabetes presentation reported mostly from Japan. It is char-
acterized by an abrupt onset of diabetes with ketosis or
ketoacidosis, near-normal HbA1c level at presentation, com-
plete beta cell destruction at onset, and absence of islet-
associated antibodies [1]. Fulminant type 1DM is considered
as a subtype of type 1B diabetes. Owing to the heterogenous
nature of T1B DM, there is appreciable variability in its mode
of presentation. Ethnic variability has a significant role in the
incidence of fulminant T1DM. Fulminant T1DM is rare
among Caucasians and is not reported from India before. Viral

infections are known to trigger T1DM. Reports of Hepatitis A
precipitating T1DM are very rare.

Case report

A 3-year-old girl was brought with fever of 2 days duration
and lethargy abdominal pain and vomiting for 1 day. She did
not have any osmotic symptoms or loss of weight prior to the
present episode. She had contact to hepatitis A viral hepatitis
in the household at the same time. On evaluation, she was
found to have high blood sugars (378 mg/ dl) and strong
ketonuria. There was no acidosis. She was hemo-
dynamically stable. Her heart rate was 104/min, respiratory
rate 24/min, blood pressure 96/69 mm of Hg. Her weight
was 12 kg (between 5th and 10th percentile) and height was
88 cm (10th percentile). Her serum sodium and potassium
were 131 and 3.1 mEq/l, respectively. Her serum creatinine
was 0.5 mg/dl and blood urea was 16 mg/ dl. Her liver func-
tion test showed a serum total bilirubin of 3 mg/dl, SGOT
760 IU/l, SGPT 340 IU/ l, and ALP of 560 IU/l. Serum lipase
was 138 (normal 73–393 u/l) and did not suggest exocrine
pancreatic damage. She improved with intravenous fluid ad-
ministration, potassium replacement, and intravascular insulin
infusion. Ig G HAV was done which was positive (HAV IgG
3.8 S/CO, >1.0 reactive by CMIA (chemiluminescent micro-
particle immunoassay)). Even though IgMHAVis the marker
of acute infection, Ig G was done because the antibody test
was done 6 weeks after the episode and the patient had no
history of hepatitis A in the past and was not immunized for
hepatitis A. Anti GAD 65 antibody was negative (4.6 IU/mL
by EIA (<10 negative)). Her HbA1c at admission was 6.2 %.
Her fasting serum C peptide level was undetectable. She was
discharged on a subcutaneous basal bolus insulin regimen
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with a bedtime basal insulin injection and three pre-meal bolus
insulin injections. On follow-up, her blood sugars were fairly
controlled and she required 0.5 units of insulin/kg of body
weight daily. Her liver function test subsequently normalized.

Discussion

This report highlights a rare presentation of fulminant type 1
diabetes associated with acute hepatitis A infection. This is
also the first report of fulminant type 1 diabetes from India
to our knowledge. Fulminant type 1 diabetes accounts for up
to 20% of all ketotic onset diabetes mellitus in Japan [2].
Balasubramanian et al. reported that none of the 55 recent
onset type 1 DM patients from North India had fulminant type
1 diabetes [3]. Fulminant type 1 diabetes is very rare among
Caucasians [4].

HLA polymorphisms strongly confer susceptibility or re-
sistance to type 1 diabetes. Susceptibility polymorphisms may
be different for Caucasians and for Japanese.While DR4-DQ4
is not a susceptibility factor for Caucasians, for Japanese,
DR4-DQ4 confers susceptibility [5]. Imagawa et al. found that
the frequency of HLA-DR4 was significantly higher in fulmi-
nant type 1DM unlike the frequency of HLA DR 9. In con-
trast, HLA-DR9 but not DR4 was more frequent in typical
type 1A diabetes. Haplotype DR4-DQ4 was significantly
more frequent, and DR8-DQ1 was less frequent in fulminant
type 1DM. In type 1A diabetes, DR9-DQ3 was significantly
more frequent [6]. In India while HLA DR 3 confers suscep-
tibility to type 1DM and DR 2 protects from type 1DM, HLA
DR 4 is very common in the background population, but it
does not confer susceptibi l i ty to type 1DM [7].
Balasubramanian et al. could not identify any patient with
fulminant type 1DM in a study of 55 recent-onset type 1DM
in North India. HLA DR 4 did not impart susceptibility in this
population [3]. Differential susceptibility of HLADR 4 in part
may explain the differences in incidence of fulminant type
1DM in different ethnic groups. Viral infections can precipi-
tate fulminant type 1DM. IgA antibody titres to enterovirus
are found to be significantly higher in fulminant type 1DM
than in typical type 1A DM [8]. Pregnancy is another condi-
tion known to precipitate fulminant type 1 DM. Shimizu et al.
reported 22 patients with fulminant type 1 DM with ketosis
presenting during pregnancy or within 2 weeks postpartam
[9]. Viruses may trigger type 1 DM by several mechanisms.
Reports of hepatitis Aviral infection triggering type 1 diabetes
is very scarce in the medical literature. Adi FC reported nine

patients with new-onset DM associated with an acute infec-
tious hepatitis epidemic in Nigeria [10]. Makeen AM reported
three patients who developed diabetes mellitus and presented
with diabetic ketoacidosis within weeks of acute hepatitis A
infection [11]. Another report of fulminant type 1 DM associ-
ated with acute hepatitis Awas published from Korea [12].

Present report shows that fulminant type 1 DM occurs in
India as well. Enteroviral infection, particularly hepatitis A
viral infection, is more common in developing world; such
infections may in part contribute to the increasing incidence
of type 1 diabetes in this part of the world. There can also be
regional variability in occurrence of fulminant type 1 DM
between different parts of India as these are genetically diverse
populations.
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