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Abstract 

Background: Latent autoimmune diabetes of adults (LADA) is a slowly progressive form of autoimmune diabetes initially managed with diet and oral hypoglycemic agents before becoming insulin requiring. GADA are used for differential diagnosis between LADA and type 2 diabetes.

Objectives: To assess the prevalence of LADA among type 2 diabetic patients using glutamic acid decarboxylase (GAD) antibodies.

Methods:  Cross sectional study conducted on 100 patients with primary diagnosis of  T2DM, 52 female and 48 male, aged 30-70 years. The GADA test is used for diagnosis of LADA patients. 

Results: Out of 100 patients with primary diagnosis of T2DM , 14 patients (14%) were positive for GADA. 

Conclusions:  LADA patients accounts for 14% of T2DM using GADA assay. Age, sex, and BMI had no significant effect on the prevalence of LADA patients among T2DM.
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الخلاصة
الخلفية: مرض السكري ذاتي المناعة الخافي عند البالغين (LADA) يتقدم ببطء تدريجي من مرض السكري ذاتي المناعة ويدار في البداية عن طريق النظام الغذائي وادوية  تخفيض داء السكري قبل أن يصبح معتمدا على  الأنسولين . وتستخدم حامض الجلوتاميك كربوكسيل (GAD)  لتشخيص بين LADA والسكري من النوع 2.

الأهداف: لتقييم مدى انتشار LADA بين نوع 2 من مرضى السكري باستخدام الأجسام المضادة لحامض الجلوتاميك كربوكسيل.

الأساليب: دراسة مقطعية أجريت على 100 ​​مريض مشخصين ب T2DM، 52 من الذكور و 48 أنثى، الذين تتراوح أعمارهم بين 30-70 عاما. يستخدم اختبار GADA لتشخيص مرضى LADA.

النتائج:كانت النتيجة ايجابية في 14من أصل 100 من المرضى الذين يعانون من التشخيص الأولي T2DM، 

الاستنتاجات: كانت نسبة  المرضى LADA  14٪ من T2DM باستخدام مقايس GADA. لم يكن للعمر والجنس، ومؤشر كتلة الجسم تأثير كبير على انتشار LADA عند المرضى الذين يعانون من T2DM.
ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
Introduction 

A

nti-glutamic acid decarboxylase antibodies (GADA): Glutamate decarboxylase or glutamic acid decarboxylase (GAD) is an enzyme that catalyzes the decarboxylation of glutamate to γ-Aminobutyric acid (GABA) and CO2. GAD uses pyridoxal phosphate as a cofactor. In mammals, GAD exists in two isoforms encoded by two different genes - Gad1 and Gad2. These isoforms are GAD67 and GAD65 with molecular weights of 67 and 65 kDa, respectively. GAD67 and GAD65 are expressed in the brain where GABA is used as a neurotransmitter, GAD65 is also expressed in the pancreas[1].
Both GAD67 and GAD65 are targets of autoantibodies in people who later develop type 1 diabetes mellitus or latent autoimmune diabetes. Injections with GAD65 has been shown to preserve some insulin production for 30 months in humans with type 1 diabetes[1].
Anti-glutamic acid decarboxylase antibodies were found in the majority of new-onset insulin-dependent diabetic (IDDM) patients and those at risk of the disease. In non-insulin-dependent diabetic (NIDDM) patients, the presence of GADA has led to the suggestion that these patients are perhaps a subset with latent IDDM, (LADA). It has been estimated that 5% of NIDDM patients are LADA subjects with GADA[2-3].

Latent Autoimmune Diabetes of Adults (LADA)
In 1986, Groop et al.[4] reported a subgroup of type 2 diabetic patients who, despite having islet autoantibodies, which showed preserved β-cell function. The type of diabetes in these patients was referred to as latent type 1 diabetes, showing clearly different features from classic type 1 and classic type 2 diabetes. Later, Tuomi et al.2 and Zimmet et al.[5] launched that the eponym LADA (latent autoimmune diabetes in adults) had slowly progressive form of autoimmune diabetes initially managed with diet and oral hypoglycemic agents before becoming insulin requiring.

Wroblewski et al.[6] mentioned that the  prevalence of LADA patients among age group 40–75 years is 10%, however the prevalence raised to 25% among type 2 diabetic patients younger than 35 years of age[7].

Although controversy exists, the following diagnostic criteria for LADA are suggested: age between 25 and 65 years; absence of ketoacidosis at diagnosis or immediately thereafter, without insulin requirement for 6-12 months; and presence of autoantibodies (especially GADA)[8].  
It is important to clarify that obesity does not exclude LADA. Obese type  2–like diabetic patients with islet antibodies show progressive β-cell failure[9].  
The objective of this study was to assess the prevalence of LADA among type 2 diabetic patients using GAD antibodies.

Patients and Methods
This is a cross sectional study conducted on 100 patients with primary diagnosis of  T2DM aged 30-70 years  (56.3 ± 10.7), 52 female and 48 male, in AL-Najaf center for diabetes and endocrine, from April 2010 to April 2011.

The patients were randomly selected, hemoglobin A1c was reviewed for assessment of diabetic control,  BMI was measured, and 5-ml blood sample was collected from each patient for GADA test. ELIZA method was  used for detection of GADA.

The average duration of DM was 1-20 years (8.5 ± 5.3). All patients were on oral hypoglycemic agents, patient on insulin therapy are excluded.
t-test has been used for statistical analysis, and p value of < 0.05 considered significant.

Results

The results of this study showed 14 (14%) were positive for GADA. Age of LADA patients was 30-68 years  (55±11), 8 male and 6 female, BMI was (31.8±3.2) kg/m2, and  average  duration of DM was 1– 8 years. There was no significant effect of age, sex, and BMI on the prevalence of LADA patients.  (Table 1).

The control of DM was significantly better in T2DM patients than LADA patients.   (Table 2).
Table 1 The relation between age, sex, BMI and LADA.

	Index
	T2DM
	LADA
	p-value

	Age

(yrs)
	≤ 40
	6
	3
	0.18

	
	> 40
	80
	11
	

	Sex
	male
	40
	8
	0.47

	
	female
	46
	6
	

	BMI

(kg/m2)
	≤ 30
	20
	6
	0.25

	
	> 30
	66
	8
	


Table 2 Diabetic control in LADA patients.
	Type of DM
	Good control 

HbA1c < 7
	Poor control 

HbA1c ≥ 7

	T2DM
	54
	30

	LADA
	4
	10


 p-value 0.02

Discussion

The results of this study showed that the prevalence of LADA was 14% among diagnosed T2DM patients aged 30-70 years; this is roughly similar to other studies by Wroblewski et al.[6] who mentioned a prevalence of 10% among age group 40–75 years. In a series of 256 patients > 25 years, Calsolari MR et al[8] found that 26 (10.2%) were GADA positive. In Korea, Kim CS et al10 studied the biochemical markers in 647 nonobese patients with type 2 diabetes mellitus  and found 10.1% were positive for GADA. Damanhouri LH et al[11] reported the GADA in 8/99 of Saudi Arabian diabetic patients.

Higher prevalence of LADA, with figure of 25% among patients younger than 35 years, had been reported by Borg et al[7], on other hand, Panz et al[12] have investigated the presence of anti-GAD antibodies in different groups of Black South Africans with diabetes and they found 2.5% (2/80) of subjects with type 2 diabetes were anti-GAD-positive. The variation in prevalence of LADA may be due to effect of  the population studied, criteria used and antibodies analyzed[8].
There is controversy regarding the effect of age, sex and BMI on the prevalence of LADA. Some authors found the frequency of GADA in diabetes mellitus depends on age at diagnosis and gender[13], and LADA patients are usually thin or of normal weight[14]. Other said  that body mass index levels might have rather limited use in connections with latent autoimmune diabetes[15].

The result of this study did not show significant association of LADA with the age, sex and BMI. Similar result reported by Juneja et al[16].

Glycemic control, in the present study, was poor in significant number of GADA positive patient compared to GADA negative patient, probably due to early need of insulin in such patients. Previous study estimated that ~10% of patients with diabetes may have LADA but are often misdiagnosed and started on oral medications without any improvement in glycemic control[17]. 

Although not insulin requiring at diagnosis, LADA patients have impaired β-cell function at diagnosis. Hence, insulin treatment is indicated at diagnosis, and the effect of insulin in these patients is most likely against glucose toxicity[18]. 

Indeed, type 2 diabetic patients without GADA primarily treated with insulin demonstrated better β-cell function 2 years after diagnosis than those primarily treated with glibenclamide[19]. 

Rosário et al[20] agreed that patients with LADA should be differentiated on the basis of GADA titers and that patients with GADA titers > 20 U/ml benefit from early insulinization.

Conclusion

LADA patients accounts for 14% of T2DM using GADA assay. Age, sex, and BMI had no significant effect on the prevalence of LADA patients among T2DM.
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