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 الخلاصت
 Glutamic acid)أجشَج دساعت يقاسَت نًؼشفت يذي شُىع الأجغاو انًضادة نخلاَا انبُكشَاط انفاسصة نلأَغىنٍُ وهًا        

decarboxylase autoantibodies"GADA" & Tyrosin phosphatase –like protein autoantibodies "IA-

2A") وقذ شمًهج همزِ  7002حخً َهاَت حضَشاٌ  7002نثاٍَ خلال انفخشة يٍ حششٍَ انثاٍَ نذي يشضً انغكشٌ يٍ انُىع ا

 يشَضا َشاجؼىٌ يشكض انحكُى نبحىد وػلاج انغكشٌ فٍ يغخشفً انصذس انخؼهًٍُ فٍ انُجف .  46انذساعت 

كشمف ػمٍ وجمىد الأجغماو حى قُاط َغبت انغكشٌ فٍ انذو قبم الإفطاس نجًُغ انًشمًىنٍُ اانذساعمت وكمزنح ححهُمم يصمىنهى نه   

. نقمذ     IRMAاىاعمطت حقُُمت ال  IA-2ونهكشمف ػمٍ الأجغماو انًضمادة نمم  ELISAااعمخؼًال حقُُمت ال GADانًضمادة نمم 

ػهً انخمىانٍ وقمذ نمىحع   IA-2Aوال  GADA%( يٍ هؤلاء انًشضً فحصا يىجبا نم 50.4) 51%( و 6..7) 51اظهش 

شقهى ػمٍ يشضمً انُمىع انثماٍَ انمزٍَ نمى حؼطمٍ يصمىنهى فحصما اَجااُما نمُفظ إٌ هؤلاء انًشضً َخصفىٌ اصفاث عشَشَت حف

الأضذاد ورنح إٌ يؼظًهى ) أٌ انًىجبٍ انًصىل ( قذ اصُبى اانغكشٌ فٍ فخشاث يبكشة يٍ أػًاسهى قُاعا اانغانبٍ انًصىل 

 . ػهً انخىانٍ IA-2A% فًُا َخص 6.1% يقاام 75.67و    GADA% فًُا َخص 0.5% يقاام  0.01.

اقمم يمٍ يشضمً  BMIكزنح وجذ إٌ هؤلاء انًشضً نُغمىا يمٍ روٌ الأوصاٌ انضاةمذة ) انغمًُت( ونمذَهى يؼُماس كخهمت جغمى     

 .  p<0.001انغكشٌ يٍ انُىع انثاٍَ انغانبٍ انًصىل نلأضذاد وافشق يؼُىٌ واضح 

لأَغىنٍُ فٍ يصىنهى ػهً انؼكظ يٍ ًَخهكىٌ حشكُض واطئ ن  ًشضًان هؤلاء %( ي20.01ٍإٌ َغبت راث يذنىل يؼُىٌ)    

يشضً انُىع انثاٍَ عانبٍ انًصىل إضافت إنً إٌ يغخىي انغكش فٍ انذو قبم الإفطاس ػُذ همؤلاء انًشضمً كماٌ ػانُما يقاسَمت 

 اًشضً انُىع  انثاٍَ . 
 

Abstract 
 

     A case-control  study has been  conducted to determine the prevalence of islet cell 

autoantibodies, (Glutamic acid decarboxylase autoantibodies"GADA" & Tyrosin phosphatase –

like protein autoantibodies "IA-2A")in type 2  diabetic patients . 

During the period from November /2007 through the end of June  /2008, the study enrolled 

64diabetic patients who attended  AL-Hakeem Centre for Researches and Treatment of DM in 

AL-Sader Teaching Hospital in Al-Najef city –Iraq. 

Fasting blood sugar test was done for every patient , fasting insulin concentration & serological 

tests for GADA ( by using Enzyme –linked immunosorbent assay "ELISA" )& IA-2A by                       

( Immuno radiometric assay"IRMA") have been done for all sera of the study groups . 

it is noticed that (15, 23.4%) and (10,15.6%) of those patients were positive for GADA and IA-

2Arespectively and those patients(Latent autoimmune diabetes of adult "LADA" patients) 

characterized by certain clinical features that differentiate them from islet cell autoantibodies 

negatives type 2 diabetics as it was found that the majority of patients with islet cell positivity 

develop the disease at younger age than those negative patients (30.95% Vs 9.1%) regarding 

GADA & (21.42% Vs 4.5%) regarding IA-2A  

      Also it was found that type 2 diabetic patients with islet cell autoantibody tend to be none 

obese & had lower body mass index "BMI" than those with negative islet cell autoantibodies. 

Statistical analysis showed high significant correlation between BMI & islet cell autoantibody 

positivity (P <0.001).  

      When fasting insulin concentration was measured in islet cell autoantibodies positive type 2 

diabetic patients, the majority of them(80.95%) had low fasting insulin level & no one of them 

exhibit hyperinsulinemia in contrast to type 2 diabetic patients where hyperinsulinmia is the 

predominant feature.      

Additionally, islet cell autoantibodies positive patients were  significantly of higher FBS levels 
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than those who were islet cell autoantibodies negative patients and following up of those 

patients with islet cell autoantibodies  reveals that they have high blood glucose levels.  

 

Introduction 
 

     Diabetes mellitus(DM) is a chronic disease which occurs when the pancreas does not produce 

enough insulin or when the body can not effectively use the insulin it produces, this can lead to an 

increase of glucose in the blood (hyperglycemia).
(1) 

In 1997, the American diabetic association (ADA) classified  DM as  type 1, type 2, other specific 

types of diabetes (e.g., secondary diabetes), and gestational diabetes .
(2) 

     Many studies indicate that as many as 10-15% of patients diagnosed with type 2 diabetes have 

circulating autoantibodies to either islet cell antigens and they eventually become insulin 

dependent,
(3)

 those patients who are initially misclassified as type 2, are in fact late onset or slow 

developing type 1 diabetes  and some time referred to as latent autoimmune diabetes in adult 

(LADA) .
(4.,5) 

     Autoimmune markers such as GAD autoantibodies have been detected in the serum of these 

diabetic patients many years prior to insulin dependency. 
(6)

  

The present study aims to: distinguish those who are actually type 1 DM but misclassified as type 

2(LADA) by detection one or more than one anti-islet cells autoantibodies and measurement of 

insulin level in their serum . 

 

Material &method 
 

During the period from November /2007 through the end of June  /2008, the study enrolled 64 

type 2 diabetic patients who attended  AL-Hakeem Centre for Researches and Treatment of DM in 

AL-Sader Teaching Hospital in Al-Najef city –Iraq. Descriptive variables of the patients (obtained 

during collection of blood samples) including: name, age, gender, type of treatment (OHD, or diet), 

age of onset, other associated diseases ,body weight and length are taken and registered. 

Fasting blood sugar test was done for every patient , fasting insulin concentration & serological 

tests for GADA ( by using ELISA )& IA-2A by( IRMA) have been done for all sera of the study 

groups 

Data have been entered and stored in Microsoft Access Software and analyzed by SPSS version 

14, the statistically significant differences have been assessed with chi-square test at two levels of 

probability (P≤  0.05, P ≤ 0.001). 
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Results 
Prevalence of islet cell autoantibodies among type 2 diabetic patients 

     From sixty four type 2 diabetic patients , there were  15( 23.4%) GADA positive ,10(15.6%) IA-

2A positive , whereas the percent of positivity increased to 21/64 ( 32.8%)  when GADA &/IA-2A  

positivity were taken together. 

Table(1: Frequency of anti-islet cell autoantibodies in type 2 DM 

 

  Results 

 

 

Anti- 

Islet 

cell Ab. 

Positive Negative Total 

No. % No. % 

Anti-GAD Ab 15 23.4 49 76.6 64 

Anti-IA-2 Ab 10 15.6 54 84.4 64 

Anti-GAD &/ 

Anti-IA-2 Ab 

21 32.8 43 67.2 64 

 

 

Demographic and clinical characteristics of type 2  diabetic patients with islet 

cell autoantibodies 
Age of onset 

     The distribution of type 2 diabetic patients according to the age of onset were illustrated in table 

(2,3) . 

It was shown that those who developed diabetes earlier (before age of 40 years) significantly had 

higher prevalence of islet cell autoantibodies than those who developed the disease later ( after the 

age of 40 ), as there were 30.95% of GADA positive & 21.5% IA-2A positive type 2 diabetic 

patients who developed the disease before age of 40 years in comparison to 9.1% of GADA positive 

& 4.5% IA-2A positive type 2 diabetic patients who developed the disease after this age . 

 

Table(2: Distribution of anti- GAD Ab in type 2 DM according to the   

                  age of onset 

  Results 

Age 

of 

onset 

Positive Negative Total 

No. % No. % 

≤ 40 years 13 30.95 29 69.04 42 

> 40 years 2 9.1 20 90.8 22 

Total 15 49 64 

X
2
=3.842                              df=1                        P<0.05
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Table (3): Distribution of anti- IA-2A Ab in type 2 DM according to the age of onset 

 

     Results 

Age 

of 

onset 

Positive Negative Total 

No. % No. % 

≤ 40 years 9 21.5 33 78.5 42 

> 40 years 1 4.5 21 95.5 22 

Total 10 54 64 

X
2
= 3.852                                    df=1                         P< 0.05

 

 

Body mass index (BMI)  

     Type 2 diabetic patients who were enrolled in this study were classified according to their body 

mass index (obese , over weight , normal weight and under weight ) , table 4 

     Type 2 diabetic patients with islet cell autoantibodies had significantly lower BMI than those 

who were with out islet cell autoantibodies since there was 1(4.76%) of islet cell autoantibodies 

positive patient who was obese in comparison to 24 (55.81%) patients who were with out islet cell 

autoantibodies  and  12(57.14%) of islet cell autoantibodies positive patients who were normal 

weight in comparison to 5(11.62%) of islet cell autoantibodies negative patients.  

 

Table(4): Correlation between body mass index (BMI) and anti-islet cell autoantibodies 

 

         Results 

 BMI 

Positive Negative Total 

No. % No. % 

≥ 30 

(obese) 

1 4.67 24 55.81 25 

25 – 29.9 

(over weight) 

6 28.57 12 27.90 18 

18.5 – 24.9 

(normal weight) 

12 57.14 5 11.62 17 

< 18.5 

(under weight) 

2 9.52 2 4.64 4 

Total 21 100 43 100 64 

X
2
=20.956                               df=3                           P< 0.001

 

 

Metabolic Syndrome  

     Type 2 diabetic patients with islet cell autoantibodies (LADA) showed low prevalence of 

obesity, hypertension and dyslipedimia (features of metabolic syndrome) in comparison to type 2 

diabetic patients without these autoantibodies,table(5). Statistical analysis showed significant 

difference (p<0.05).    
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Table(5): Prevalence of metabolic syndrome features in LADA patients in comparison to 

classical type 2 DM patients 

Feature of 

metabolic 

syndrome  

LADA patients Classical type 2 patients Total 

No. % No. % 

Positive  2 9.52 12 27.90 14 

Negative  19 90.47 31 72.09 50 

Total  21 100 43 100 64 

X
2
=5.44                                   df=1                                P<0.05 

 

Fasting blood sugar(FBS) 

 

     The fasting blood sugar levels in type 2 diabetic patients were compared in both those islet cell 

autoantibodies positive and those who were  islet cell autoantibodies negative , table 6 .  

     It was shown that the islet cell autoantibodies positive patients had higher FBS levels than islet 

cell autoantibodies negative patients. . 

     Statistical analysis showed significant relationship between islet cell autoantibodies positivity 

and high FBS (X
2
=13.444 , P<0.05).

 

Table (6) : fasting blood sugar (FBS) in both islet cell autoantibodies positive and negative 

type 2 diabetic patients 

     Results           

FBS  

mg/dl        

Positive  Negative  Total   

No.  % No.  % 

≤136  0 0 16 37.20 16 

137-176  5 23.80 10 23.25 15 

177-216  6 28.57 9 20.93 15 

217- 256 7 33.33 4 9.30 11 

257- 296 2 9.5 2 4.65 4 

297- 336 1 4.76 2 4.65 3 

Total  21 100 43 100 64 

X
2
 =13.444                         df=5                                    P<0.05
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Fasting insulin concentration 

 

     Measurement of fasting insulin concentration in islet cell autoantibodies positive type 2 diabetic 

patients reveal that the majority of those patients 17(80.95%) had low insulin concentration and 4 

(19.04%) had normal insulin  concentration while no one of them exhibit fasting hyperinsulinemia, 

table(7)   

Table (7): Fasting insulin concentration in type 2 DM with anti-islet  cell autoantibodies 

 

Fasting insulin conc. Patients 

No. % 

High (>25 mmol/dL) 0 0 

Normal (2-25 mmol/dL) 4 19.04 

Low (< 2 mmol/dL) 17 80.95 

Total 21 100 

 

Discussion  
Prevalence of latent autoimmune diabetes of adults (LADA) among type 2 DM 

     Autoimmune diabetes is subdivided into a rapidly progressive form that is commonly seen in 

children and early adulthood and a slowly progressive form that is also referred to as latent 

autoimmune diabetes of adults (LADA) with onset after the age of 30 years and they always  

misdiagnosed as type 2 DM.
(5 , 7) 

      From the  64 type 2 diabetic patients under study , there were (15, 23.4%) GADA positive, (10, 

15.6%) IA-2A positive, and the percentage of these antibodies increased up to 32.8% when GADA 

& / IA-2A positive results calculated  together, table (12)  

     This finding is going with what was obtained by Turner et al., (1997)
(8)

 in United Kingdom 

Prospective Diabetic Study (UKPDS) and Seissler and Scherbaum (2006)
(9)

  who registered a 25-

34% and 20%of LADA patients in type 2 diabetics respectively.  

     However other studies like Botnia study.
(10)

 Ehime study in Japan.
(11)

 and Goswami (2003)
(12)

 

showed a lower percentage of islet cell positivity (9.3%, 3.8% &13% respectively); this difference 

could be attributed to the difference in population ethnicity and age of onset of the disease since 

(UKPDS) study had taken those with age of onset 25-34 years while the later studies involved older 

ages (up to 45 years). 

 

Demographic and clinical characteristics of type 2 diabetic patients with islet cell 

autoantibodies (LADA) 
Age of onset 

     When age of onset is taken in consideration, it was found that the prevalence of these 

autoantibodies was more common in younger patients who develop disease before age of 40 years 

in comparison with those who developed diabetes after age of 40 years which is statistically 

significant (P<0.05) ,table (2,3). 

          This result is in agreement with Elbein et al., (1997)
(13)

, Turner et al., (1997)
(8)

, and Nabhan 

et al., (2005)
(6)

 who estimated a significantly higher prevalence of these antibodies (GADA, IA-2A) 

in young patients with type 2 DM. 

     The explanation of this finding may be due to the facts that those patients who develop the 

disease before age of 40 years have HLA-DR3/DR4 and show significant higher frequencies of 



Journal of Kerbala University , Vol. 7 No.4 Scientific . 2009 
 

 150 

anti-islet cell antibodies while those who begin the disease after 40 years were HLADRB1/DRQB1 

which show much less evidence of  

autoimmunity.
(14 ,15 ,16)

  

Body mass index 

     When the body mass index (BMI) is taken in consideration in relation to islet cell autoantibodies 

positivity in type 2 diabetics , it was found that the majority of those who are GADA & IA-2A  

positive patients(LADA) showed lower  BMI (18.5-24.9 &25-29.9 ) in comparison to those who are 

negative to these autoantibodies with high significant difference (p<0.001) , table (4). 

     This finding is similar to what was obtained by Pozzilli &Mario(2001)
(15)

 , ( Melchionda et al., 

2002)
(17)

 (and Genovese et al., (2006)
(18)

  who  concluded that, LADA patients are non obese in 

contrast to those who are actually type 2 DM as they are mostly obese with BMI >30.  

 

Metabolic Syndrome 
     Indicators of metabolic syndrome such as increase body weight, hypertension & dyslipidemia 

are a common features of type 2 DM .
(19) 

     In comparison with truly type 2 diabetics (negative for islet cell autoantibodies), these features 

are significantly less frequent in diabetic patients with islet cell autoantibodies (LADA) as there 

were 12(27.9%) of truly type 2 diabetic patients had features of metabolic syndrome versus 

2(9.52%) of LADA patients who were  with these features, table(5).  

     This results is more  or less similar to what was found by other researchers who demonstrated a 

low prevalence of metabolic syndrome in LADA patients .
(8,18,20) 

     The most accepted explanation for this result is again attributed to the difference in pathogenesis 

of diabetes in both groups, since LADA patients develop the disease due to autoimmune destruction 

of beta cells while type 2 diabetics develop the disease due to insulin resistance which may be the 

common aetiological factor for the individual components of metabolic syndrome.
(21) 

 

Fasting blood sugar (FBS) 
     During estimation of FBS in type 2 diabetic patients, it was found that those with islet 

autoantibodies had higher levels of FBS more than those without (X
2
=13.444, p<0.05), table (6).  

     This is similar to the results reported by  Arkan et al., (2005)
22

&Nabhan et al., (2005).
(6) 

     The difficulty in achieving glycemic control despite oral hypoglycemic drugs   (OHD) is 

attributed to the fact that pathogenesis of diabetes in LADA patients are due to beta cell destruction 

rather than insulin resistance as in classical type 2 DM , although they initially respond to OHD as 

these agents increase insulin sensitivity & decrease the need for insulin at the early stages when 

insulin concentration is not so deficient or low but  they (OHD) do not do this  as the destruction  

progress and insulin deficiency become more obvious so the patients express poor glycemic control 

& they may be in need for insulin replacement therapy .
(23) 

 

Fasting insulin concentration  

     Uncontrolled blood sugar level as well as islet cell autoantibodies positivity in those patients 

prompt for other tests to evaluate beta cell function like insulin concentration and C-peptide level 

.
(2) 

     In the present study , fasting insulin concentration (FIC)was  measured in islet cell 

autoantibodies positive patients and the  results showed  that the majority of patients  (80.95%) 

showed low fasting  insulin concentration,(table7)  

     This finding is more or less the same as that found by  others, who mentioned that a low FIC was 

found in similar patients and they concluded that LADA patients share features with type 1 DM as 

they complain from progressing (but slow) defect in beta cell function due to autoimmune 

destruction of pancreatic islets manifested by low insulin level, in contrast to type 2 diabetic 

patients where hyperinsulinemia is the predominant feature .
(20,25,26) 
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