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Abstract
Background: Although the majority of diabetes mellitus (DM) patients diagnosed as adults have
non-autoimmune forms of the disease, islet autoimmunity is encountered in some patients initially thought
to have type 2 DM. The phenotype of DM patients with glutamic acid decarboxylase (GAD) antibodies is
different from that of patients with GAD antibody-negative type 2 DM, with features such as relative
leanness and hyperglycemia which may influence the development of complications. We sought to compare
the prevalence of chronic complications in patients with and without the GAD antibody.

Methods: We recruited 427 patients (M: 218, F: 209) that were clinically diagnosed with type 2 DM after the
age of 35 years. We measured GAD antibody and assessed the factors associated with chronic microvascular
and macrovascular complications.

Results: Of these patients, 26 were GAD antibody-positive. The patients with GAD antibody had lower
systolic blood pressure, higher high-density lipoprotein cholesterol value, and lower level of fasting and
stimulated C-peptide than patients without GAD antibody (P < 0.05). Also, the patients with GAD antibody
had lower prevalence of retinopathy compared with the patients without GAD antibody (19.2 vs. 47.9%; P
< 0.05). The prevalence of nephropathy, peripheral neuropathy and cardiovascular autonomic neuropathy did
not differ between the groups. In addition, the prevalence of coronary heart disease, cerebrovascular disease
and peripheral arterial disease did not differ between the two groups.

Conclusion: This study suggests that diabetic patients with GAD antibody have a lower risk for the development
of retinopathy compared with patients without GAD antibody. (Korean Diabetes J 33:124-133, 2009)
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Table 1. Clinical characteristics of the subjects

GAD antibody-negative GAD antibody-positive P-value
Number 401 26 -
Age (years) 59.6 + 12.5 53.8 £ 13.1 0.58
Family history (n) 217 (54.1) 12 (46.2) 0.43"
DM duration (years) 9.6 + 7.8 7.8 + 7.1 0.23
WC (cm) 0.39
Male 90.2 + 8.7 859 + 11.1 0.212
Female 89.9 = 142 82.8 £ 82 0.24
BMI (kg/m’) 25.1 + 206 215 + 2.8 0.398
SBP (mm Hg) 131.8 + 19.0 121.8 + 27.5 0.014
DBP (mm Hg) 82.7 + 114 83.1 £ 14.6 0.862
HbA,. (%) 92 + 11.0 97 + 28 0.819
TC (mg/dL) 181.9 + 54.9 183.0 + 52.3 0.913
HDL-C (mg/dL) 453 + 159 535 + 15.1 0.011
LDL-C (mg/dL) 115.7 £ 47.6 109.2 + 44.7 0.483
TG (mg/dL) 161.7 £ 126.3 156.2 £ 111.0 0.816
FFA (UEq/L) 707.7 + 406.3 709.1 + 257.6 0.989
FBS (mg/dL) 164.4 + 91.7 171.7 + 101.4 0.715
Fasting C-peptide (ng/mL) 2.99 * 3.17 1.30 £ 1.20 < 0.001
Stimulated C-peptide (ng/mL) 506 + 4.28 1.66 = 1.58 < 0.001
Treatment (n)
Diet/OHA/insulin-based 32 (8.0) / 255 (63.6) / 114 (28.4) 0 (0) / 10 (38.5) / 16 (61.5) 0.001"
No/antihyperlipidemic 301 (75.1) / 100 (24.9) 18 (62.9) / 8 (30.8) 0.507"
No/antihypertensive 290 (72.3) / 111 (27.7) 21 (80.8) / 5 (19.2) 0.348"

Data are mean * standard deviation. Number in parenthesis is percentage. * Analyzed by Student’s T-test or by X* test.
BMI, body mass index; DBP, diastolic blood pressure, DM, diabetes mellitus; FBS, fasting blood glucose; FFA, free fatty
acid; GAD, glutamic acid decarboxylase; GAD antibody-negative, patients without GAD antibody; GAD antibody-positive,
patients with GAD antibody; HDL-C, high-density lipoprotein cholesterol; insulin-based, insulin based treatment including
insulin treatment and the combination treatment of insulin and OHA; LDL-C, low-density lipoprotein cholesterol; OHA,
oral hypoglycemic agent; SBP, systolic blood pressure; TC, total cholesterol; TG, triglyceride; WC, waist circumference.

Table 2. The prevalence of chronic complications in diabetic patients with or without GAD antibody

GAD antibody-negative GAD antibody-negative
P-value
(n = 401) (n = 401)

Retinopathy Present 192 (47.9) 5 (19.2) 0.005
Nephropathy Present 190 (47.4) 11 (42.3) 0.615
Polyneuropathy Present 245 (61.1) 13 (50.0) 0.262
Autonomic neuropathy Present 128 (31.9) 10 (38.5) 0.489
CHD Present 45 (11.2) 2 (1.7) 0.755"
CVD Present 33 (8.2) 3 (11.5) 0.472"
PAD Present 25 (6.2) 3 (11.5) 0.238

Number in parenthesis is percentage. * Analyzed by X test or by Fisher’s exact test. CHD, coronary heart disease; CVD,
cerebrovascular disease; GAD, glutamic acid decarboxylase; GAD antibody-negative, patients without GAD antibody;
GAD antibody-positive, patients with GAD antibody; PAD, peripheral arterial disease.

2. GAD APIEH| 7500 M2 BHM EHEEmo| 2 GAD A7FeA 54 3B} 47.9% (192/401)E GAD A7t
A oFA Aol felsbAl YUSkekP = 0.005, Table 2).
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_]
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WA "SE GAD AR A 27 192% (5)26),
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Table 3. Comparison of clinical characteristics according to the presence of retinopathy in patients with or without

GAD antibody

GAD antibody-negative

GAD antibody-positive*

Retinopathy (-)

Retinopathy (+)

Retinopathy (-) Retinopathy (+)

(n = 209) (n = 192) (n= 21) (= 5)
Age (years) 582 + 132 592 + 119 53.1 + 134 546 + 158
DM duration (years) 6.6 + 7.0 135 + 7.8 74 + 65 167 + 4.7
HbA. (%) 10.0 * 6.4 8.8 + 2.0 9.8 + 3.1 88 + 22
SBP (mm Hg) 130.5 £ 159 134.6 = 20.6 117.3 = 325 1250 = 10.0
DBP (mm Hg) 81.7 + 10.9 838 + 10.8 83.0 + 169 775 £ 50
TC (mg/dL) 1719 + 46.1 192.3 + 637" 183.1 + 49.7 199.2 + 363
HDL-C (mg/dL) 445 + 12.4 472 + 189 573 + 146 485 + 15.3
LDL-C (mg/dL) 108.4 + 392 122.3 + 585 106.4 + 46.0 1285 + 327
TG (mg/dL) 161.7 * 1295 170.0 * 146.3 133.1 = 83.6 2135 + 146.4
FBS (mg/dL) 1782 + 1213 163.8 + 71.4 172.4 + 1202 178.0 + 45.1
Fasting C-peptide (ng/mL) 3.03 + 2.38 293 + 429 1.37 + 141 112 + 0.58
Stimulated C-peptide (ng/mL) 550 + 4.65 451 + 438 190 + 1.88 1.37 * 0.66

Data are mean * standard deviation. * P < 0.05 for retinopathy (-) vs. retinopathy (+) in patients without GAD antibody.
+ P < 0.05 for retinopathy (-) vs. retinopathy (+) in patients with GAD antibody. ¥ Analyzed by Student’s T-test or by
Mann-Whitney test. DM, diabetes mellitus; FBS, fasting blood glucose; GAD, glutamic acid decarboxylase; GAD
antibody-negative, patients without GAD antibody; GAD antibody-positive, patients with GAD antibody; HDL-C,
high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; TC, total cholesterol; TG, triglyceride.
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Table 4. Comparison of clinical characteristics according to the presence of macrovascular complications in

patients with or without GAD antibody

GAD antibody-negative

GAD antibody-positive*

Macrovascular (-)

Macrovascular (+)

Macrovascular (-) Macrovascular (+)

( = 310) (n = 91) (= 19) =7

Age (years) 579 * 12.7 652 + 102 482 = 12.1 61.6 + 11.17
DM duration (years) 87 + 7.4 126 + 85 65 + 6.4 114 + 83

BMI (kg/mZ) 25.6 £ 235 237 £ 35 215 £ 3.0 214 £ 24

HbA . (%) 95 £ 25 83 + 1.8 10.1 £ 3.1 87 + 1.7

SBP (mm Hg) 1314 = 18.7 133.2 £ 19.9 123.8 + 13.7 116.7 + 49.5
DBP (mm Hg) 82.5 + 11.7 83.0 + 104 80.5 + 9.3 89.7 + 23.1
TC (mg/dL) 1849 + 57.4 171.5 + 445" 172.9 + 53.1 210.5 £ 41.5
HDL-C (mg/dL) 45.6 £ 16.4 44.1 + 142 52.3 + 143 56.7 £ 17.7
LDL-C (mg/dL) 118.1 + 48.7 107.5 + 42.8 104.2 + 43.7 122.8 + 47.8
TG (mg/dL) 167.0 + 133.1 144.0 + 98.9 148.4 + 109.0 176.4 + 122.3
FBS (mg/dL) 166.0 £ 97.6 159.3 £ 69.8 173.3 + 116.9 168.2 £ 59.3
Fasting C-peptide (ng/mL) 295 £ 3.35 3.12 £ 249 093 + 0.64 230 + 1.78"
Stimulated C-peptide (ng/mL) 5.11 + 452 4.87 + 343 1.28 + 1.05 273 + 2.37

Data are mean + standard deviation. Macrovascular complications include coronary heart disease, cerebrovascular disease

and peripheral arterial disease. * P < 0.05 for macrovascular (-) vs. macrovascular (+) in patients without GAD antibody.
T P< 0.05 for macrovascular (-) vs. macrovascular (+) in patients with GAD antibody. ¥ Analyzed by Student’s T-test
or by Mann-Whitney test. BMI, body mass index; DM, diabetes mellitus; FBS, fasting blood glucose; GAD, glutamic
acid decaroxylase; GAD antibody-negative, patients without GAD antibody; GAD antibody-positive, patients with GAD

antibody; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; macrovascular (-),

patients without macrovascular complications; macrovascular (+), patients with macrovascular complications; TC, total

cholesterol; TG, triglyceride.
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