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Abstract

A 52-year-old man was admitted to our hospital for
diabetic ketoacidosis. On admission, HbAic was 6.5%,
anti-GAD antibody 10.3 U/ml, serum amylase 144 IU//, li-
pase 169 XJ/l and elastase-1 1,000 ng/dl. There were no ab-
dominal symptoms, and abdominal CT showed unre-
markable findings. He was treated with intensive insulin
therapy. After 1 month, urinary excretion of C-peptide
was 3.8 jig/day. Serum pancreatic exocrine enzyme con-
centrations returned to normal after 3 months. After 10
months, anti-GAD antibody had become negative, but in-
sulin therapy was still needed for glycemic control. This
report concerns a case of autoimmunefulminating onset
type 1 diabetes.
(Internal Medicine 42: 517-520, 2003)
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Introduction

According to the American Diabetes Association Expert
Committee 1997 guidelines, type 1 diabetes mellitus can be
classified into immune-mediated diabetes (type 1A) and idio-
pathic diabetes (type IB) (1). While the former is character-
ized by the presence of islet-related autoantibodies such as
anti glutamic acid decarboxylase (GAD) antibody and IA-2
antibody, the latter lacks immunological evidence of beta
cell autoimmunity. The rate of beta cell destruction in type

1A diabetes is generally slow in adult patients (2, 3), and the
levels of anti-GAD antibody in type 1A diabetic patients are
persistently positive for a long time (4). Some forms of type
IB diabetes have no knownetiology, and these patients are
prone to have diabetes combined with ketoacidosis fre-

quently. Recently, Imagawaet al reported that some patients
with type IB diabetes were characterized by a remarkable
abrupt onset, the absence of islet-related autoantibodies and
high levels of serum pancreatic enzyme concentrations (5).
This subtype is called nonautoimmune "fulminant type 1
diabetes." However, the precise mechanism of beta cell de-
struction and the significance of the elevated serum pancre-
atic exocrine enzyme concentrations in this subtype of
diabetes remain unclear. Here, we report a case of fulminant
type 1-like diabetes with transient anti-GAD antibody
positivity.

Case Report
A 52-year-old Japanese man, who had been in good health
and drank little, had been suffering from thirst since
November 30, 2001. General malaise and poor appetite de-
veloped gradually, and he was admitted to a local hospital on
December 9. Laboratory data on admission were as follows:
white blood cell count of 6,100/jul, hemoglobin of 15.4 g/dl,
platelet count of 28.9xlO7|ul, total bilirubin of 0.8 mg/dl,
aspartate aminotransferase of 49 IU/Z, alanine aminotrans-
ferase of 64 IU/Z, y-glutamyltransferase of 19 IU/Z, lactate
dehydrogenase of 537 IU/Z, total protein of 5.8 g/dl, amylase
of 108 IU/Z (normal range: 40-120 IU/Z), creatinine of 0.8
mg/dl, urea nitrogen of 22.5 mg/dl, sodium of 138 mEq/Z,
potassium of 3.8 mEq/Z, chloride of 102 mEq/Z, C-reactive
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Figure 1. Hospital course. FBG: fasting blood glucose, HbAic:
glycosylated hemoglobin, GAD-Ab:anti glutamic acid decar-
boxylase antibody.

protein of 0.7 mg/dl, plasma glucose of 629 mg/dl and

ketone body of more than 1,500 jumol//. Laboratory data
showed hyperglycemia and ketosis, and he was treated with
subcutaneous insulin infusion therapy. However, his blood
glucose level remained high, and he was referred to our hos-
pital on December 14.
He was 164 cm tall and weighed 58 kg. Vital signs were
body temperature of 36.9°C, blood pressure of 126/87

mmHg,and regular pulse of 1 19/min. Other physical exami-
nations yielded no remarkable findings. Laboratory data on
transfer to our hospital are summarized in Table 1, and
showed 6.5% for HbAic, 10.3 U/ml for anti-GAD antibody
("Cosmic", Tokyo, Japan; normal range: less than 1.4 U/ml),
144 IU// for serum amylase, 169 U// for lipase (normal
range: 9-55 U//) and 1,000 ng/dl for elastase-I (normal

range: 72-432 ng/dl). The patient was diagnosed with dia-
betic ketoacidosis characterized by a relatively low HbAic
level, positive for anti-GAD antibody and elevated

pancreatic exocrine enzyme concentrations. Abdominal en-

hanced computed tomography (CT) and magnetic resonance
imaging (MRI) showed unremarkable findings.
Initial treatment consisted of intravenous infusion of regu-
lar insulin (5 U/h for the first 6 hours) and large volumes of
saline (mainly 0.9% NaCl 4 //first 12 hours). After these
treatments, arterial blood gas analysis in roomair showedpH
7.437, PaCO2 40.1 mmHg, PaO2 88.5 mmHg, HCO3" 26.6
mmol// and base excess 2.7 mmol//, while the blood glucose
level had decreased to 261 mg/dl. The patient was prescribed
a 1,600 kcal/day diet followed by intensive insulin therapy.
Nevertheless, his blood glucose levels remained unstable
(Fig. 1). In January 2002, his urinary excretion of C-peptide
was as low as 3.8 jug/day, anti-GAD antibody remained posi-
tive, and pancreatic exocrine enzyme concentrations re-
mained elevated (anti-GAD antibody 14.0 U/ml, serum
amylase 135 IU/Z, lipase 88 U// and elastase-I 423 ng/dl). No
diabetic complications were detected. At discharge from our
hospital, his plasma glucose level was between 77 mg/dl and
284 mg/dl with subcutaneous injection of 6 units of insulin
lispro before breakfast, 8 units before lunch, 8 units before
dinner, and 6 units of NPHinsulin subcutaneously at 10 pm.

The levels of pancreatic exocrine enzymes returned to
normal in February 2002 (serum amylase 84 IU/Z and
elastase-I 127 ng/dl). In September 2002, both anti-GAD and
IA-2 antibodies had become negative (less than 1.3 U/ml and
less than 1.0 U/ml, respectively), but the HbAic level re-

mained at 10.4% even with intensive insulin therapy (24
units of insulin lispro and 8 units of NPHinsulin).

Discussion

Type 1 diabetes mellitus is caused by loss of insulin se-
creting capacity due to selective destruction of the pancreatic
beta cells, and insulitis is the direct result of the autoimmune
process. GAD is regarded to be the primary antigen for
autoimmunity toward pancreatic beta cells (6), and anti-
GADantibody has definitively been proven to be a sensitive
marker for diagnosis of type 1 diabetes (7). However, about

17%of the patients with type 1 diabetes do not have any is-
let-related antibodies (8).

The American Diabetes Association Expert Committee
proposed that type 1 diabetes is subdivided into immune-
mediated diabetes (type 1A) and idiopathic diabetes with
beta cell destructions (type IB) in 1997 (1). Imagawa et al
described a subtype of type IB diabetes characterized by the
following criteria: 1) regardless of diabetic ketoacidosis, a

low level of HbAic, suggesting extremely acute onset; 2) no
detectable islet-related autoantibody; and 3) high levels of
serum pancreatic enzymes (5). Their patients had markedly
elevated serum pancreatic enzymeconcentrations without
the clinical findings of acute or chronic pancreatitis, a find-
ing with the T-lymphocyte infiltration of the exocrine pan-
creas, and a markedly reduced beta-cell mass without

insulitis in the pancreas biopsy specimens. They termed this
subtype as nonautoimmune "fulminant type 1 diabetes."
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Table 1. Laboratory Data on Transfer to Our Hospital
< U r in a ly sis> y-  glutamylt ran s feras  e 7 2  I U /Z

p H 5 .0 L ac t a t e  d e h y d r o g e n a s e 5 0 3  TU /Z
Pro tei n (+ ) C h o lin e s te ra se 17 0  I U /Z

S u g a r (4 + ) T o ta l p ro te in 7. 4 g /d l

K e t o n e  b o d y (3 + ) A lb u m in 4.7  g /d l
O c cu lt b lo o d (+ ) A m y la s e 14 4  tu /z

< A rt e r i al  B l o od  G a s a n a ly s i s  ( r o o m a i r ) > Cre ati ni  ne l . O  m g / dl

p H 7 .1 0 Ur e a  n it r o g e n 2 0 . 0  m g /d l

P a C O , 1 0 . 8  m m H g S o d iu m 1 3 1  m E q / /

P a O 2 1 3 1 . 1  m m H g Po ta s  si um 5 . 8  m E q/ Z

H C O ^ 3 . 2  m m o l / / C h lo rid e 8 6  m E q / Z

B a s e e x c e s s - 2 7 . 3  m m o l / / T o ta l c h o le ste ro l 2 0 8  m g / d l

< P e rip h er a l b lo o d > T rig ly c e rid e 3 5 6  m g / d l

E ry t h ro c yt e  se d i me n t at i on  r at e 1 0  m m / h C- re a ct i ve  pr ot e in 0 .4  m g / dl

W h it e  b l oo d  c e ll  c o u nt 20 , 7 0 0/ u l P l a s m a  g l u c o s e 5 7 6  m g / d l

R e d b l o o d  c e l l  co u n t 5 3 9 x l O 7 u l H b Alc 6 . 5 %

H e m o g lo b in 1 6 .9  g /d l K e t o n e  b o d y > 1,5 0 0  u m o l/Z

H em  at oc r it 5 2 . 3 % G A D -A b 10 . 3  U / m l

Pl atel et 3 2 . 4 x l O 7 u l L ip a s e 1 69  U / /

< B  i oc h e m i s t ry > E la sta se -I 1 ,0 0 0 n g/ d l

T o ta l b iliru b in 0 . 63  m g / d l C A 1 9 -9 2 4 . 8 4  U / m l

A sp ar ta te a m in o tra n s fe ra se 2 5 1 IU /Z C a rc in o e m b ry o n ic a n tig e n 2 . 3 n g / m l

A la n in e a m in o tr a n s fe ra se 3 7 9 IU /Z T P O -A b < 0 . 3  U / m l

A l ka l i n e  p ho s p h a t a se 2 6 8 IU /Z T g -A b < 0 . 3  U / m l

He p at i ti s  B  v i ru s  s u rf a ce  an t ig e n (- )

He p at i t is  C v i ru s  an t ib o d y (- )

HbAic: glycosylated hemoglobin, GAD-Ab: anti glutamic acid decarboxylase antibody, TPO-Ab: autoantibody to thyroid
peroxidase, Tg-Ab: autoantibody to thyroglobulin.

Recently, Sakurai and Nishimura reported that a case of
acute pancreatitis developed into type 1 diabetes (9). Their

case was characterized by 1) a low HbAic level; 2) low titers
for viral antibodies and no detectable islet-related

autoantibodies; and 3) elevated pancreatic exocrine enzyme
concentrations with diffuse pancreatic swelling seen on ab-
dominal CT. This type IB diabetes case had sustained the
high levels of serum pancreatic exocrine enzymes for 6
months, and the continuation of active pancreatic inflamma-
tion may have triggered simultaneous beta cell destruction.
However, type 1 diabetes can not be induced only by ele-

vated serum pancreatic exocrine enzymeconcentrations, be-
cause acute pancreatitis does not usually develop into
diabetes. The mechanisms of disease development in these
cases with a remarkable abrupt onset, absence of islet-related
autoantibodies and high levels of serum pancreatic enzyme
concentrations remain unclear.

On the other hand, Shimada et al reported that a case of
"fulminant type 1 diabetes" showed high levels of serum

interferon-inducible protein 10 (IP-10) and GAD-reactive in-
terferon-gamma-producing CD4+cells, and suggested that T
cell-mediated autoimmunity might be involved (10). Tanaka
et al also reported that a case of "fulminant type 1 diabetes"
showed CD8 T-cell-dominant insulitis on histopathological
examination of the pancreas (ll). Another study found an

association of hyperlipasemia at clinical onset of insulin-
dependent diabetes with a high titer of islet cell cytoplasmic
autoantibodies (12). In addition, another case report stated
that anti-GAD antibody level showed a gradual increase dur-
ing the course of the disease diagnosed as "fulminant type 1
diabetes" (13). The mechanism resulting in "fulminant type
1 diabetes" with no detectable islet-related autoantibodies at
clinical onset maythus be associated to some extent with
autoimmunity.

In the present case, HLAtype was A26, All, B39, B61,
CW7, CW8in class I antigen, and DR8, DR9, DQ1, DQ3
(DRB1*0803, DRB1*0901, DQB1*0601, DQB1*0303) in

class II antigen. Although DRB1*0901-DQB1*0303 are con-
firmed to be major susceptible HLAhaplotypes in Japanese
patients with type 1 diabetes, DRBl*0803-DQB1*0601 are
found rarely and are considered a protective gene (14). We
reported a case of fulminating onset type 1 diabetes with
positivity for anti-GAD antibody and elevation of serum
pancreatic enzymeconcentrations transiently, which showed
the characteristics of both type 1A and type IB diabetes.
Nakanishi et al have also reported cases of both fulminating
onset type 1A and type IB diabetes with transient elevation
of serum pancreatic enzyme concentrations (15). Progressive
forms of type 1 diabetes vary considerably from case to case.
Similar cases need to be collected to clarify whether the
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mechanism resulting in "fulminant type 1 diabetes" is indeed
associated with autoimmunity.

References

1) The Expert Committee on the Diagnosis and Classification of Diabetes
Mellitus. Diabetes Care 20: 1183-1197, 1997.

2) Zimmet PZ, Tuomi T, Mackay IR, et al. Latent autoimmune diabetes
mellitus in adults (LADA): the role of antibodies to glutamic acid
decarboxylase in diagnosis and prediction of insulin dependency.

Diabet Med ll: 299-303, 1994.
3) Kobayashi T, Itoh T, Kosaka K, Sato K, Tsuji K. Time course of islet

cell antibodies and P-cell function in non-insulin-dependent stage of
type I diabetes. Diabetes 36: 510-517, 1987.

4) Kobayashi T, Nakanishi K, Okubo M, Murase T, Kosaka K. GADan-
tibodies seldom disappear in slowly progressive IDDM.Diabetes Care

19: 1031, 1996.

5) Imagawa A, Hanafusa T, Miyagawa J, Matsuzawa Y. A novel subtype
of type 1 diabetes mellitus characterized by a rapid onset and an ab-
sence of diabetes-related antibodies. N Engl J Med 342: 301-307,

2000.
6) Baekkeskov S, Aanstoot HJ, Christgau S, et al. Identification of the

64K autoantigen in insulin-dependent diabetes as the GABA-
synthesizing enzyme glutamic acid decarboxylase. Nature 347: 151-
156, 1990.

7) Falorni A, Ackefors M, Carlberg C, et al. Diagnostic sensitivity of
immunodominant epitopes of glutamic acid decarboxylase (GAD65)

autoantibodies in childhood IDDM. Diabetologia 39: 1091-1098, 1996.
8) Urakami T, Inami I, Morimoto S, Kubota S, Owada M. Clinical charac-

teristics of non-immune-mediated, idiopathic type 1 (type IB) diabetes
mellitus in Japanese children and adolescents. J Pediatr Endocrinol
Metab 15: 283-288, 2002.

9) Sakurai M, Nishimura Y. A case of diabetes mellitus associated with
acute pancreatitis. J Japan Diab Soc 45: 415-420, 2002.
10) Shimada A, Morimoto J, Kodama K, et al. T-cell-mediated auto-

immunity may be involved in fulminant type 1 diabetes. Diabetes Care
25: 635-636, 2002.

ll) Tanaka S, Kobayashi T, Momotsu T. A novel subtype of type 1 diabe-
tes mellitus. N Engl J Med 342: 1835-1837, 2000.

12) Semakula C, Vandewalle CL, Van Schravendijk CF, et al. Abnormal
circulating pancreatic enzymeactivities in more than twenty-five per-
cent of recent-onset insulin-dependent diabetic patients: association of
hyperlipasemia with high-titer islet cell antibodies. Pancreas 12: 321-

333, 1996.

13) Shimada A, Oikawa Y, Shigihara T, Senda T, Kodama K. A case of
fulminant type 1 diabetes with strong evidence of autoimmunity.
Diabetes Care 25: 1482-1483, 2002.

14) Kawabata Y, Ikegami H, Kawaguchi Y, et al. Asian-specific HLA

haplotypes reveal heterogeneity of the contribution of HLA-DRand
-DQhaplotypes to susceptibility to type 1 diabetes. Diabetes 51: 545-

551, 2002.

15) Nakanishi K, Kobayashi T, Sugimoto T, Murase T, Itoh T, Kosaka K.
Does pan-pancreatic involvement occur in IDDM?Diabetes Care ll:

100-101, 1988.

520 Internal Medicine Vol. 42, No. 6 (June 2003)


