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Abstract
Objectives: Compare sensitivity of anti-GAD65 result detected by ELISA with that one detected by home-
made latex agglutination kit.

Patients and Method: Thirty seven patients were enrolled in this study from January, 2019 to March, 
2019. The sample had been taken from patients attended diabetic unit in Imam Hussain medical city in 
kerbala. Informed consent was taken from each participant in the study. Serum samples were tested by 
ELISA technique (GAD65 ELISA Kit, CUSABIO BIOTECH CO., LTD. USA) and by home-made latex 
agglutination for anti-GAD 65.

Results: Data from the current study showed that readings of the home-made latex test are consistent with 
those detected by ELISA as a confirmatory test. When analyzed, results showed sensitivity 94.44%specificity 
78.95%, positive predictive value 80.95,negative predictive value 3.75%, positive likelihood 4.49, negative 
likelihood 0.07.

Conclusion: This home-made latex agglutination kit sensitive as ELISA could be used as a reliable test to 
detect anti GAD65 in diabetic patients.
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Introduction
Diabetes mellitus is a long standing metabolic 

disorder due to insufficient insulin secretion or no 
response for insulin result in increased blood glucose 
level leading to multiple signs and symptoms(1,2). 
From etiological aspect Diabetes mellitus divide into 
four classes, class 1 diabetes mellitus,class 2 diabetes 
mellitus,gestational diabetes and other class of diabetes. 
The most common classes of diabetes are class 1 and 
class 2(3,4). Regarding class latent autoimmune diabetes 
in adult (LADA), clinically similar to class 2 diabetes but 
still has shared character with class 1 diabetes which has 
most autoantibodies present in class 1 diabetes(5,6). Age 
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of onset is commonly start after age of 35 years, at the 
beginning there is no need for insulin treatment(7). The 
latent autoimmune diabetes in adult constitute around 
ten to thirty percent of classes 2 diabetes also refer as 
one and half class of diabetes or class 1.5 diabetes(5,8). 
One of these antibody is Glutamic acid decarboxylase 
autoantibodies (GADA) which is neither beta cell nor 
islet specific, GADA firstly discovered in the serum 
of patients complaining from stiff man syndrome 
which is a rare neurological disorder(9). In the neurons 
and pancreatic beta cells the glutamic acid convert to 
g-aminobutyric acid (GABA) by enzyme Glutamic Acid 
Decarboxylase(10). Which can be measured to evaluate 
human disease(11) by different method like ELISA . 
Using latex particles coated with IgG is well known test 
currently applied for immunoassay investigation. In this 
study we compare sensitivity of GAD 65 result detected 
by ELISA with that one detected by home made latex 
agglutination kit.
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Patients and Method:
Thirty seven patient were enrolled in this study from 

January, 2019 to March,2019 all patients were attended 
diabetic unit in Imam Hussain medical city Ethically, all 
consents from patients and kerbala health director had 
been taken .

Homemade latex agglutination test kit 
preparation:

A homemade latex agglutination test kit for the 
detection of anti-GAD 65 antibodies in serum was 
developed as follows:

1.	 Latex beads preparation: These were purified 
from a latex kit for testing C-reactive protein (CRP). 
Simply, the beads were separated from the CRP 
antibody by elevating the pH (up to 9) by adding 
1 M NaOH solution to the latex-antibody complex 
of the CRP kit content. Thereafter, incubation for 
1 hour at 37 0 C was done. This was shown to be 
enough to unbind the antibody from the latex 
beads. In order to purify the beads, mixture was 
centrifuged 10000 Xg for 30 minutes. Then, we got 
a clear supernatant and a pellet of beads which were 
harvested by discarding the supernatant. This was 
followed by three times wash-spin step with PBS 
and the beads were suspended in PBS to be read 
ready to bind the new antibody.A test was done for 
CRP using the positive control of CRP kit content 
and the reading was negative. This step was done to 
ensure that no anti-CRP antibody remnant was left 
behind.

2.	 Preparation of latex-antibody solution: The 
detection antibody of anti-GAD 65 was ordered 
from (Abcam). Beads were mixed with the antibody 
(1 microgram/ml final conc.), pH was optimized 
at 7, and the mixture was incubated at 370C for 20 
hours. After that, the mixture was ready for use as 

latex agglutination test reagent for the detection of 
anti-GAD 65 antibodies and stored at 40C. [(Hideki 
et al. 2000), with some modifications](12).

Homemade latex agglutination test kit evaluation: 
A homemade latex agglutination test kit for serum 
detection of anti-GAD 65 antibodies was evaluated 
together with a commercially available enzyme-linked 
immunosorbent assay (ELISA) kit for their use for 
detection of anti-GAD 65. All patient serum samples 
were tested by ELISA technique (GAD65 ELISA Kit, 
CUSABIO BIOTECH CO.,LTD.USA) and by home-
made latex agglutination for anti-GAD 65.

Statistical Analysis: To confirm the home-made 
latex kit results with those obtained by ELISA. Indicators 
like specificity, sensitivity, predictive values and 
likelihood determination were obtained when readings 
of both kits were analyzed using the biostatistic software 
Graph Pad Prism and Bayes Theorem Online Calculator.

Results
Data from the current study showed that readings 

of the home-made latex test are consistent with those 
detected by ELISA as a confirmatory test. Number of 
patients that showed positive anti-GAD65 result for 
latex technique were 21 of 37 patients while those 
positive GAD65 tested by ELISA technique were 18 of 
37 patients as showed in table (1). Number of patients 
that showed positive serum for anti-GAD65 antibody by 
both technique latex and ELISA were 17 patients while 
those showed positive serum for anti-GAD 65 antibody 
by latex technique only and negative for ELISA were 4 
patients and only one patients positive serum for anti-
GAD 65antibody by ELISA technique only as showed 
in table (2) . Sensitivity 94.44%, specificity 78.95%, 
positive predictive value 80.95%, negative predictive 
value 93.75%, positive likelihood 4.49, negative 
likelihood 0.07, accuracy 86.49%.

Table (1): Seropositivity for Anti- GAD 65 antibody

Anti-GAD65 +ve by ELISA Anti-GAD 65 -ve by ELISA Anti-GAD65 +ve by latex Anti-GAD65 -ve by latex

18 19 21 16

Table (2): Seropositivity for anti-GAD 65 antibody by latex and ELISA technique

Latex+ve anti-GAD 65 Latex-ve GAD 65 P value 

ELISA+ve GAD65 17 1 0.00001

ELISA-ve GAD 65 4 15
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Latex+ve anti-GAD 65 Latex-ve GAD 65 P value 

Sensitivity of latex/ELISA 94.44%

Specificity 78.95%

Positive likelihood ratio 4.49

Negative likelihood ratio 0.07

Positive predictive value 80.95

Negative predictive value 93.75%

Accuracy 86.49%

Discussion
This homemade rapid latex test provide fast results, 

less expensive than ELISA and can easily be applied 
in routine laboratories in order to detect anti-GAD 65 
antibodies thus facilitating the diagnosis of diabetes 
mellitus with a relatively high level of reliability

Conclusion
This home-made latex agglutination kit sensitive 

as ELISA could be used as a reliable test to detect anti 
GAD65 in diabetic patients.

Recommendation: It is highly recommended to 
follow this technique in order to prepare homemade 
latex agglutination test kits for the detection of other 
important diagnostic and prognostic markers in diabetes 
and even other clinical conditions.
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