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ABSTRACT

Background: Type 1 Diabetes mellitus (T1DM) results from a cellular-mediated autoimmune destruction of the S-cells
of the pancreas. We designed this study to determine the prevalence of autoantibodies among Saudis patients with
T1DM. Methods: Glutamic acid decarboxylase antibodies (GADA), antibodies to Islet cell (ICA) and Insulin (IAA)
were measured in 171 Saudis patients with TIDM. Results: There were 171 patients with TIDM, 71 males (41.5%) and
100 females (58.5%). The mean age was 20.8 + 6.6 and the mean diabetes duration was 7.7 £ 5.7. GADA, ICA and
IAA were detected in 53.8%, 32.2% and 76% respectively. GADA, ICA and IAA were nonsignificantly more frequent
in female and GADA and IAA were significantly more frequent in those younger than 20 years of age. Subjects testing
positive for GADA had higher levels of ICA (42.4% vs. 20.3, p = 0.003) and IAA (79.3% vs. 72.2, p = 0.3) than those
negative for GADA. Multiple antibodies (>2) were observed more often in patients under the age of 20 years. There
were nonsignificant differences in the prevalence of multiple antibodies between both genders. Multiple logistic regres-
sion analysis showed a significant independent positive relationship between the serum positivity of GADA, ICA and
Multiple antibodies (>2) with diabetes duration (0.02, p =0.03, 0.02, p =0.01 and 0.01, p = 0.04 respectively). Conclu-
sions: The prevalence of autoantibodies in Saudi patients with TIDM is similar to those reported for diabetic patients in
other ethnic groups.
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1. Introduction an occurrence of ICA ranging from 7% - 9% in patients
with TIDM from Nigeria and Tanzania, 36% - 44% in
patients with TIDM from South Africa, and 43% in pa-
tients from Ethiopia [10-14]. Studies in African Ameri-
cans with newly diagnosed Type 1 diabetes also report a
low ICA prevalence compared with that reported in Cau-
casian populations with TIDM [15,16]. There is little
information on markers of autoimmune diabetes in Arab
populations [17-19].

We conducted a cross section study to evaluate the re-
lationship of the frequency of the different antibodies to
sex and age of patients with TIDM from the diabetic
centre at King Fahad Armed Forces Hospital and to com-
pare these results with the prevalence of autoantibodies
reported in other studies in different populations.

Type 1 diabetes mellitus (T1DM) is closely related to
both cellular and humoral immune responses to insulin-
producing beta cells [1]. Antibodies to glutamic acid de-
carboxylase (GADA) and Islet cell antibodies (ICA) have
been observed to persist after the clinical diagnosis of
Type I diabetes, and with highly fluctuating concentra-
tions for GADA [2,3]. Studies in Caucasian populations
have revealed an 80% - 90% occurrence of autoantibod-
ies in patients newly diagnosed with TIDM [4,5]. Re-
ports from Asia have demonstrated an 83% - 90% occur-
rence of GADA in Japanese patients with TIDM [6].
However earlier studies in the 1980°s reported an occur-
rence as low as 7% of islet cell autoantibodies ICA in
Japanese patients with TIDM and around a 40% occur-
rence in a mixed Asian population with TIDM in Singa-

pore [7-9]. Studies in Africa in the same period indicated 2. Methods
"Declaration of Competing Interests: Nothing to declare. We tested 171 sera from patients with TIDM. These pa-
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Fahad Armed Forces Hospital between January 2008 and
June 2009. Eligible patients were older than 12 years old
with diabetes duration of more than one year, the patients
were divided into two groups according to the current
age: <20 and >20 years of age, and according to the cur-
rent duration of diabetes: <7 and >7 years. All the pa-
tients gave their or their guardian informed consent prior
to their inclusion. The study was approved by the ethical
board of King Fahad Armed Forces Hospital. Eligible
patients met with investigators before the start of the
study for a complete history and physical examination, to
have laboratory assessments including GADA, ICA and
IAA. Serum glutamic acid decarboxylase antibodies lev-
els were estimated by radioimmunoassays at the refer-
ence Bioscientia Laboratory, Ingelheim, Germany, nor-
mal reference range was <0.9 U/mL. Serum islet cell
antibodies levels were estimated by indirect immuno-
flourescence at the reference Bioscientia Laboratory, In-
gelheim, Germany, normal reference range was <1:10
titer. Serum insulin autoantibodies levels were estimated
by radioimmunoassays at the reference Bioscientia La-
boratory, Ingelheim, Germany, normal reference range
was <0.4 U/mL.

Statistical Analysis

Unpaired t-test was employed to compare single parame-
ters between groups. Chi square (X?) test were used for
categorical data comparison. Logistic regression analysis
was used to examine the effects of sex, age and diabetes
duration on the prevalence of the different antibodies. All
statistical analyses were performed using SPSS Version
17.0. All p values were based on two-sided tests. The
difference between groups was considered significant
when p < 0.05.

3. Results

There were 171 patients with type 1 diabetes mellitus, 71

males (41.5%) and 100 females (58.5%). The mean age
was 20.8 £ 6.6 and the mean diabetes duration was 7.7 +
5.7. GADA, ICA and TAA were detected in 53.8%,
32.2% and 76% respectively, Table 1. GADA, ICA and
IAA were nonsignificantly more frequent in female and
GADA and IAA were significantly more frequent in
those younger than 20 years of age, Table 2. Multiple
antibodies (>2) were observed more often in patients
under the age of 20 years, p = 0.009. GADA was signifi-
cantly more frequent in patients with diabetes duration
less than 7 years. Subjects testing positive for GADA had
higher prevalence of ICA (42.4% vs. 20.3, p = 0.003) and
TIAA (79.3% vs. 72.2, p = 0.3) than those negative for
GADA. The mean age was nonsignificantly more young-
er in those with positive GADA, ICA, IAA and multiple
antibodies (>2), Table 3. The mean duration of diabetes
were significantly shorter in those with positive GADA,
ICA and multiple antibodies (>2), Table 3. There were
persistent decline in the prevalence of GADA, ICA and
IAA with the longer the diabetes duration, Figure 1.
There were nonsignificant fall in prevalence of all au-
toantibodies in both sex over the age of 20 and with
longer diabetes duration, Figure 2. Multiple logistic re-
gression analysis showed a significant independent posi-
tive relationship between the serum positivity of GADA,
ICA and Multiple antibodies (>2) with diabetes duration
(0.02, p=0.03, 0.02, p=0.01 and 0.01, p = 0.04 respec-
tively).

4. Discussion

Autoantibodies, reflecting activation of the immune sys-
tem and f-cell response, are used diagnostically in a va-
riety of diseases to establish whether or not the disease is
autoimmune in nature. This is the case with diabetes.
Current classification of diabetes endorsed by both the
American Diabetes Association is based on etiopatho-
genesis [20]. The two major classifications of diabetes

Table 1. Prevalence of antibodies by the gender. Data are number (%).

Parameters Total Male Female p value

Number 171 71 (41.5) 100 (58.5)

GADA 92 (53.8) 38(53.5) 54 (54) 1.0

ICA 55(32.2) 20 (28.2) 35(3%) 0.4

T1AA 130 (76) 52(73.2) 78 (78) 0.5

One 57 (33.3) 28 (39.4) 29 (29) 0.2

Two 65 (38) 23 (32.4) 42 (42) 0.3

Three 30(17.5) 12 (16.9) 18 (18) 1.0

None 19 (11.1) 8(11.3) 11(11) 1.0

Antibodies (>2) 95 (55.6) 35(49.3) 60 (60) 0.2
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Table 2. Prevalence of antibodies by the age and diabetes duration.

Age (years) Diabetes duration (years)
Autoantibodies
<20 >20 p value <7 >7 p value

GADA 54 (64) 38 (44) 0.01 52 (63) 40 (46) 0.03
ICA 30 (35) 25(29) 0.4 31(37) 24 (27) 0.2
T1AA 71 (84) 59 (69) 0.03 60 (73) 70 (80) 0.3
One’ 24 (28) 33(38) 0.2 22 (27) 35 (40) 0.08
Two" 37 (44) 28 (33) 0.2 32(39) 33 (38) 1.0
Three" 19 (22) 11(13) 0.1 19 (23) 11 (13) 0.1
None" 5(6) 14 (16) 0.05 10 (12) 9 (12) 0.8
Antibodies (>2) 56 (66) 39 (45) 0.009 51(61) 44 (50) 0.2

Data are number (%). ‘Means number of autoantibodies types detected.

Table 3. The mean + standard deviation of age and diabetes duration according to the autoantibodies.

Antibodies Age (years ) p values Diabetes duration (years) p values
Present 20.3+7.0 6.8 £5.1
GADA 0.3 0.03
Absent 21.4+6.0 8.7+6.1
Present 203 +£6.8 6.1 +4.5
ICA 0.5 0.01
Absent 20.0+6.5 84+£6.0
Present 20.3+£6.3 79+5.5
TIAA 0.08 0.5
Absent 224+73 72+62
Present 21.6+6.9 9.1+6.1
One 0.3 0.03
Absent 204+6.4 7.0+52
Present 19.8+£5.6 7.6+53
Two 0.1 0.9
Absent 21.5+5.7 7.7+59
Present 203+£7.7 53+38
Three 0.6 0.01
Absent 20.9+6.3 82+59
Present 23.0+6.3 7.6 6.8
None 0.1 1.0
Absent 20.5+6.6 77+55
Present 19.9+6.3 6.9+5.0
Antibodies (>2) 0.05 0.04
Absent 219+6.7 8.7+6.3
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Figure 1. Prevalence of GADA, ICA and IAA with the diabetes duration.
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Figure 2. Prevalence of all autoantibodies in both sex over the age of 20 and with diabetes duration.

are type 1 diabetes, characterized by a state of f-cell
destruction, and type 2 diabetes, characterized by a com-
bination of resistance to insulin action and an inadequate
compensatory response in insulin secretion. Evidence
that type 1 diabetes is an autoimmune process is most
commonly based on the presence of diabetes antibodies
(GADA, ICA or IAAs).

The mechanisms by which these islet autoantigen-
specific autoantibodies show an age-dependent effect are
not understood. Type 1 diabetes is twice as common
among men in subjects >20 years of age [21]. However,
this difference between sexes is not easily explained by
the diagnostic sensitivity of the autoantibodies. The fact
that the diagnostic sensitivity varies with age and some-
times with sex has important consequences when using
autoantibodies to predict type 1 diabetes.

The levels of these autoantibodies are influenced by
duration of diabetes, age and sex. We therefore analysed

the Saudi patients in relation to these parameters. Overall,

autoantibodies were more prevalent in the Saudi TIDM
patients with younger age of onset. Females showed non-
significant a higher prevalence of autoantibodies than

Copyright © 2013 SciRes.

males, as also reported in European patients [22,23].

In contrast to a previously reported, the age-related
decline in the levels and prevalence of autoantibodies is
unexplained [24]. Our study has revealed a fall in pre-
valence for all autoantibodies with older age in both sexes.

The diabetes duration-related decline in the levels and
prevalence of autoantibodies were observed. Our study
has revealed a fall in prevalence for all autoantibodies in
both sexes in whom have diabetes duration more than 7
years. This study confirmed that GADA, ICA are inver-
sely correlated with diabetes duration in patients with
Type ldiabetes.

In conclusion, the prevalence and associations of auto-
antibodies in Saudi patients with TIDM are similar to
those reported for diabetic patients in other ethnic groups.
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