
 LETTERS TO THE EDITOR 

Elevated pancreatic enzymes, IgM, soluble interleukin-2 
receptor in anti-GADab(+) type 1 diabetes
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Abstract
Type 1 diabetes can be classified into immune-mediated 
diabetes (type 1A) and idiopathic diabetes, which lacks 
immunological evidence for beta cell autoimmunity (type 
1B). Type 1A diabetes is characterized by the presence 
of the anti-glutamic acid decarboxylase antibody (anti-
GADab). Fulminant type 1 diabetes is classified as type 
1B diabetes, and characterized by the absence of anti-
GADab, flu-like symptoms, and elevated serum exocrine 
pancreatic enzymes. We report a type 1 diabetic patient 
who showed flu-like symptoms, elevated serum exocrine 
pancreatic enzymes, and an extremely high-titer of anti-
GADab, manifesting the characteristics of both type 1A 
and fulminant type 1 diabetes.

© 2011 Baishideng. All rights reserved.

Key words: Anti-glutamic acid decarboxylase antibody; 
Exocrine pancreatic enzymes; Type 1 diabetes; Soluble 
interleukin-2 receptor

Peer reviewers: Greg Tesch, PhD, Department of Nephro
logy, Monash Medical Centre, 246 Clayton Road, Clayton,, 

Victoria 3168, Australia; Arulmozhi D Kandasamy, PhD, Car
diovascular Research Centre, 4-62 Heritage Medical Research 
Centre, University of Alberta, Edmonton T6G 2S2, Alberta, 
Canada

Yanai H, Moriyama S. Elevated pancreatic enzymes, IgM, soluble 
interleukin-2 receptor in anti-GADab(+) type 1 diabetes. World J  
Diabetes 2011; 2(5): 75-76  Available from: URL: http://www.wj- 
gnet.com/1948-9358/full/v2/i5/75.htm  DOI: http://dx.doi.org/ 
10.4239/wjd.v2.i5.75

TO THE EDITOR
According to the guidelines of  the American Diabetes As­
sociation, type 1 diabetes can be classified into immune-
mediated diabetes (type 1A) and idiopathic diabetes, which 
lacks immunological evidence for beta cell autoimmunity 
(type 1B)[1]. Type 1A diabetes is characterized by the pre- 
sence of  an islet-related autoantibody, such as anti-glutamic 
acid decarboxylase antibody (anti-GADab). Fulminant type 
1 diabetes, which is basically classified into type 1B diabe- 
tes, is characterized by a remarkably abrupt onset, the ab­
sence of  autoantibodies, flu-like symptoms, and elevated 
serum exocrine pancreatic enzymes[2].

Here, we report a type 1 diabetic patient who showed 
an extremely high-titer of  anti-GADab, flu-like symptoms, 
and elevated serum levels of  exocrine pancreatic enzymes, 
immunoglobulin M (IgM) and the soluble interleukin-2 
receptor (sIL-2R).  

A 37-year-old woman was referred to our hospital on  
April 30, 2010, suffering from fever of  unknown origin. 
She was relatively healthy, and had suffered flu-like symp­
toms for 1 mo. To reveal the cause of  the fever, we mea­
sured serum C-reactive protein (CRP), IgM and sIL-2R 
levels. Laboratory data showed normal serum CRP level 
(0.25 RR < 0.3 mg/dL), and increased levels of  serum 
IgM (22 428 < RR < 196 mg/dL) and sIL-2R (588 145 
< RR < 519 units/mL). The patient was admitted to our 
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department with diabetic ketoacidosis (pH, 7.019; serum 
ketone bodies, 9352 mol/L) on July 9. She had suffered 
from low-grade fever for 2 mo, and had lost 8 kg in weight 
in the last month before admission. Serum glucose and 
HbA1c levels promptly increased before the admission (95, 
239, and 572 mg/dL; 6.8%, 7.0%, 10.4%, on May 12, June 
7, and July 9, respectively). On admission, her body weight 
was 55.0 kg (BMI 23.5 kg/m2). Serum CRP (0.93 mg/dL), 
amylase (14 937 < RR < 125 units/L), lipase (16 511 < 
RR < 53 units/L), trypsin (900 110 < RR < 460 ng/mL), 
and elastase Ⅰ (590 100 < RR < 400 ng/dL) levels were 
elevated. Chest and abdominal computed tomography did 
not show any evidences of  pancreatitis and/or lymphoma. 
The titer of  anti-GADab was extremely high (99 800 RR 
< 1.5 units/mL). After treatment with intensive insulin 
therapy, her symptoms and plasma glucose levels rapidly 
improved. However, serum lipase (90 units/L), trypsin 
(600 ng/mL), and elastase Ⅰ (720 ng/dL) levels were still 
high 2 wk after admission, and IgM (220 mg/dL) and sIL-
2R (583 units/mL) levels were also still high at 3 wk after 
admission. The urine C-peptide level was 7.1 g/d.  

An extremely high-titer of  anti-GADab in this patient 
supports the diagnosis as type 1A diabetes[3]. However,  she  
also showed flu-like symptoms and elevated serum exo­
crine pancreatic enzymes, manifesting the characteristics 
of  fulminant type 1 diabetes, which is classified into type 
1B diabetes[4]. This patient does seem to have relatively 
acute-onset type 1 diabetes; however, this case does not 
fulfil the criteria for fulminate type 1 diabetes as defined 
by Hanafusa et al[4]. Our patient showed the characteristics 
of  both type 1A and fulminant type 1 diabetes. To our 
knowledge, three type 1 diabetic patients who showed posi­
tive for anti-GADab and elevated serum exocrine pan­
creatic enzymes have been reported in the literature[5,6,7]. 
However, the titers of  anti-GADab in these patients were 
very low (116.0, 13.1 and 14.0 units/mL) when compared 
with the titer in our patient. 

Hanafusa et al studied pancreatic tissues immunohisto­
logically in patients with type 1A and fulminant type 1 dia­
betes[8]. Lymphocytic infiltration to the exocrine pancre­
atic tissue was observed only in fulminant type 1 diabetes, 
whereas immunologically abnormal findings in islet cells 
were detected only in type 1A diabetes. They concluded 
that in type 1A diabetes, beta cells may be destroyed 
through a long-standing autoimmune process, whereas in 
fulminant type 1 diabetes, beta cells may be destroyed by a 

destructive process triggered by viral infection. Coxsackie 
B virus, mumps virus, adenovirus, cytomegalovirus infec­
tion have all been associated with beta cell destruction[3]. 
Coxsackie B virus, herpes simplex virus, human herpes 6 
virus, enterovirus infection have also been reported to be 
implicated in the onset of  fulminant type 1 diabetes[9]. Al­
though we could not detect causative viruses, neither did 
we use anti-viral therapy, the flu-like symptoms, elevated 
serum exocrine pancreatic enzymes, IgM and sIL-2R lev­
els in our patient suggest that a sudden aggressive viral 
infection may accelerate pancreatic injury.

We have to mention that, in retrospect, we should 
have determined anti-GADab titers in blood collected 
at the earlier dates (May 12 and June 7), rather than the 
eventual development of  diabetic ketoacidosis in order to 
have understood the precise pathogenesis of  this patient’s 
diabetic state. 

In conclusion, although type 1 diabetes is a complex, 
heterogeneous disease, our patient shows characteristics 
which have never been reported. An accumulation of  
similar cases may prompt us to understand the pathogen­
esis for type 1A and fulminant type 1 diabetes.

REFERENCES
1	 Report of the Expert Committee on the Diagnosis and Classi-

fication of Diabetes Mellitus. Diabetes Care 1997; 20: 1183-1197
2	 Imagawa A, Hanafusa T, Uchigata Y, Kanatsuka A, Kawasaki 

E, Kobayashi T, Shimada A, Shimizu I, Toyoda T, Maruyama 
T, Makino H. Fulminant type 1 diabetes: a nationwide survey 
in Japan. Diabetes Care 2003; 26: 2345-2352

3	 Diagnosis and classification of diabetes mellitus. Diabetes Care 
2011; 34 Suppl 1: S62-S69

4	 Hanafusa T, Imagawa A. Fulminant type 1 diabetes: a novel 
clinical entity requiring special attention by all medical prac-
titioners. Nat Clin Pract Endocrinol Metab 2007; 3: 36-45; quiz 
2p following 69

5	 Makino S, Hamada S, Iwata M, Fujiwara M. A case of abrupt 
onset autoimmune type 1 diabetes mimicking fulminant type 
1 diabetes. Endocr J 2009; 56: 1113-1117

6	 Iwaoka T. A case of fulminant type 1 diabetes with transient-
ly positive anti-GAD antibodies. Endocr J 2003; 50: 225-231

7	 Kahara T, Takamura T, Ando H, Sakurai M, Ota T, Misaki T, 
Oba S, Iguchi M, Komori K, Kobayashi K. Fulminating onset 
type 1 diabetes with positivity for anti-GAD antibody and 
elevated pancreatic exocrine enzyme concentrations. Intern 
Med 2003; 42: 517-520

8	 Hanafusa T, Imagawa A. Insulitis in human type 1 diabetes. 
Ann N Y Acad Sci 2008; 1150: 297-299

9	 Imagawa A, Hanafusa T. Pathogenesis of fulminant type 1 
diabetes. Rev Diabet Stud 2006; 3: 169-177

S- Editor  Zhang HN   L- Editor  Herholdt A   E- Editor  Zhang L

76 May 15, 2011|Volume 2|Issue 5|WJD|www.wjgnet.com


