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The Classification of Diabetic Patients Presenting Diabetic Ketoacidosis: The Characteristics of
Fulminant Type 1 Diabetes
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Abstract
Background: The aim of the study was to classify newly diagnosed diabetic patients who initially presented
with diabetic ketoacidosis (DKA) into specific types of diabetes and to describe the clinical and biochemical
characteristics of patients with fulminant type 1 DM in Korea.

Methods: Using data from 4 hospitals of CMC from 1 January 1999 to 1 March 2008, we identified all
patients who manifested DKA when they were first diagnosed as diabetes. Clinical and laboratory data were
reviewed from medical records.

Results: We identified 51 newly diagnosed diabetic patients manifested DKA. Among them, 14 (27.4%)
patients were classified as autoimmune type 1 DM, 8 (15.7%) as antibody negative type 1 DM, 5 (9.8%) as
fulminant type 1, 16 (31.4%) as type 2 DM and 8 (15.7%) as secondary DM. Five patients who fulfilled the
criteria of fulminant type 1 DM were older (32.2 + 10.7 vs. 15.7 + 4.4 years, P = 0.010), had shorter duration
of symptoms (4.2 + 2.7 vs.16.7 + 15.2 days, P = 0.014) and lower stimulated C-peptide levels (0.1 + 0.0 vs.
0.7 + 0.6 ng/mL, P = 0.050) compared with patients with autoimmune type 1 DM.

Conclusion Newly diagnosed diabetic patients presenting with DKA composed of heterogenous types of
diabetes. The prevalence of fulminant type 1 diabetes among them was 9.8% and the clinical and biochemical
characteristics of these patients were different from those of autoimmune type 1 DM. (KOREAN DIABETES
J 32:428-434, 2008)
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Table 1. Clinical characteristics of fulminant typel diabetes compared with that of autoimmune type 1 diabetes

or type 2 diabetes

Fulminant Autoimmune Type 2DM Fulminant Fulminant
Type 1 DM Type 1 DM vs. Autoimmune vs. Type 2
n=>5 n =14 n = 16 P value P value
Age (yrs) 322 + 107 157 + 44 263 + 142 0.010 0.354
Sex (M/F) 2/3 9/5 12/4 0.603 0.280
Height (cm) 160.0 + 12.2 149 + 26.2 166.6 + 14.5 0.636 0412
Weight (kg) 66.8 + 23.7 435 £ 19.1 75.1 + 173 0.075 0.503
BMI (kg/m’) 258 + 6.7 18.4 + 3.0 27.6 + 2.8 0.036 0.571
Duration of Sx. (days) 42 £ 27 16.7 £ 15.2 6.6 + 74 0.014 0.780
Presenting Sx. 0.017 0.654
3P’s sign 1 12 4
Nausea/vomiting 4 2 8
Loss of Consciousness 0 0 4
Family history of DM 1 6 10 0.366 0.126
Classification of KPD
A+p+ 0 3 0
A+p- 0 11 0
A-p+ 0 0 16
A-f- 5 0 0

BMI, body mass index; KPD, ketosis-prone diabetes.

Table 2. Laboratory findings of fulminant type 1 diabetes compared with that of autoimmune type 1 diabetes or

type 2 diabetes

Fulminant Autoimmune Type 2 DM Fulminant Fulminant

Type 1 DM Type 1 DM vs. Autoimmune vs. Type 2

n=>5 n =14 n =16 P value P value
HbA1C (%) 6.5 £ 0.6 122 + 1.6 119 + 1.3 < 0.001 < 0.001
Plasma glucose (mg/dL) 509.2 + 146.0 5525 + 1575 780.0 £ 402.1 0.500 0.153
Arterial pH 7.08 + 0.16 7.20 + 0.10 7.15 + 0.15 0.044 0.275
BUN (mg/dL) 199 + 11.6 23.7 £ 143 323 £ 175 0.645 0.211
Creatinine (mg/dL) 09 + 03 1.0 £ 05 1.7 + 16.6 0.959 0.016
AST (IU/L) 160 + 43 17.7 £ 6.1 309 + 219 0.645 0.249
ALT (IU/L) 252 + 20.7 183 + 8.7 539 + 56.9 0.798 0.148
Amylase (IU/L) 264.2 + 348.6 85.8 + 86.1 189.8 + 266.3 0.109 0.624
Fasting C-peptide (ng/mL) 0.1 £ 0.0 03 + 04 1.1 £ 09 0.343 < 0.001
Stimulated C-peptide (ng/mL) 0.1 £ 0.0 0.7 £ 0.6 19 + 1.8 0.050 < 0.001

AST, aspartate aminotransferase; ALT, alanine aminotransferase.
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Table 3. Characteristics of individual patients with fulminant type 1 daibetes

Duration of

Plasma

Case Age Sex Onset Sx. Sx. (ki/ Nrgz) Hl();)lc Glucose Ar;:al (E:Sjm C(n;ifgle (mI];I:/L) (mEIZ/L) A(Illgllzie
(days) (mg/dL)

1 17 M 3P’s sign 7 342 74 412 7.09 43 0.1 131 47 75

2 39 M Nausea/Vomiting 4 25.2 59 634 6.81 34 0.1 132 6 786

3 28 F  Nausea/Vomiting 2 19.5 6 700 7.09 4.0 0.1 137 6.2 122

4 32 F Nausea/Vomiting 7 28.1 6.3 407 722 6.7 0.15 130 44 84

5 45 F  Nausea/Vomiting 1 214 7.2 393 7.17 8.1 0.1 126 5.5 65

*

pregnancy associated fulminant type 1 diabetes.
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