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Background: Type 1 diabetes mellitus (TIDM) is brought on by immune system dysfunction intolerance, invasion of beta cells by
autoreactive immunological T cells, degradation of beta cell activity and survival, and extended exogenous insulin treatment. One
of the circulation autoantibodies against antigens of pancreatic cell that produce insulin is glutamic acid decarboxylase (GAD IgG
antibody) that indicate the stress and/or death of the islet cell in T1D. A blood glucose monitoring test called hemoglobin Al
(HbAlc) is used to determine the average blood sugar level over three months (February, March, and April of 2022). Objective: The
purpose of this study is to assess the frequency of anti-GAD IgG and HbAlcin TIDM children, as well as their correlation. Materials
and Methods: Seventy individuals with new-onset TIDM (confirmed by clinical signs, including increased urination, intense hunger,
intense thirst, and abrupt weight loss, along with a random blood sugar test that is higher than 200 mg/dL and a fasting blood sugar
test that is higher than 126 mg/dL) are male and female, ranging in age from 1 to 12 years. Blood was drawn for the biochemical and
immunological tests (including HbAlc, fasting blood sugar, C-peptide, anti-islets antibodies, and anti-GAD antibodies). Results:
Ninety-four percent of the TIDM patients had positive anti-GAD IgG with a mean concentration of 147 IU/mL, and 6% had
negative anti-GAD IgG with a mean value of 9 IU/mL. At the same time, the findings of the current study’s calculation of HbAlc
levels revealed that individuals with newly diagnosed TIDM had a total mean average of HbAlc of 10.53. Conclusion: Specifically
in T1D that had arisen in extremely young children, autoimmunity was discovered to take part in the glycemic index expressed by
glycated hemoglobin average.
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INTRODUCTION against islets of Langerhans antigens in vulnerable
people.® One of these autoantibodies, antiglutamic acid
decarboxylase (anti-GAD IgQG), has been identified in
50%-80% of TIDM patients and is regarded as a crucial
antigen for beta-cell autoimmunity to occur.”! GAD was
first identified as a TIDM auto-antigen target in 1982
when 64,000 KD immune-precipitated from islets in

Type 1 diabetes mellitus (T1DM) is brought on by immune
system dysfunction intolerance, invasion of beta cells by
auto-reactive immunological T cells, degradation of beta
cell activity and survival, and extended exogenous insulin
treatment.!! The loss of B-cells causes an insulin shortage,
which results in life-threatening hyperglycemia.? Similar
to other autoimmune diseases, it is brought on by the
interaction of genetic and environmental factors, both
of which have been associated with a higher chance of
developing TIDM.B! It has long been recognized that the
immune system contributes to the development of illness,
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newly diagnosed T1DM patients. Overall, 80% of TIDM
patients have autoantibodies against GAD at the time
of clinical presentation.!!’ Gamma-aminobutyric acid,
a transmitter in the central nervous system, is produced
thanks to the enzyme GAD. Two GAD subtypes, GADG65
and GADG67, are produced in human body tissues,
with GADG65 being more common in beta cells of the
pancreas.!! Glycation is the process by which sugar is
chemically bonded to hemoglobin, creating the kind of
hemoglobin known as hemoglobin Alc (HbAlc)." The
structure of the bloodstream’s high glucose level, which
is usually linked to diabetes mellitus, is demonstrated by
the sugar-hemoglobin relationship. Since red blood cells
only live for four months, the HbAlc test is only valid
for a three-month median. The test is only valid for three
months since various red blood cells have varied lifespans.®
Glycated hemoglobin is produced in normal amounts
at normal glucose levels and predictably increases when
plasma glucose levels rise on average.*! The purpose of
this study was to assess the prevalence of anti-GAD (a
measure for auto-immunity) and glycated hemoglobin
(a measure for sugar management) in some of the newly
onset TIDM children.

OBJECTIVES

This study seeks to assess the incidence of anti-GAD IgG
and HbA ¢ and their relationship among TI1DM children.

MarteriaLs AND MEeTHODS

From the start of February 2022 till the give up of December
2022, this observation changed into carried out. Youngsters
with newly identified TIDM who visited the Imam Alhassan
Middle for Endocrinology and Diabetics in Karbala, Iraq,
had a total of 70 blood samples taken. Youngsters with
newly identified TIDM of a range of a while, from 1 to
12 months antique to 15 years, comprised the target group.
Whole blood was taken in a volume of SmL. The fresh blood
was drawn immediately and divided into two parts; the first
portion (SmL) was drawn (2mL into an anticoagulated
ethylene diamine tetra acetic acid tube to measure the
average of HbAlc) and three milliliters into gel tubes, let
it coagulates, then centrifuged for Smin at 4000rpm, and
the resulting serum was dispensed into two separate plain
tubes: one tube was used to measure the level of glucose,
the second-tube was used to measure the level of anti-GAD
by enzyme-linked immune-sorbent assay (ELISA). The
diagnosis was conducted by the consultant physician in
the center, depending upon WHO guidelines. The patient’s
parents or a companion filled out a questionnaire that
included questions on the patient’s age, sex, TIDM, and
other chronic illnesses in the family. Using an ELISA kit
for quantification (EUROIMMUNE, Lubek, Germany),
anti-GAD is identified in the patient’s serum. The procedure
was carried out following the kit’s instructions. HbAlc
measurement in TIDM patients!!'” by apparatus analysis of

the serum has been carried out using high-performance liquid
chromatography.'! Technologies such as immunoassay and
quantitative reflectometry were employed. The test uses an
anti-antibody to HbAlc that identifies the first residues of
amino acids of hemoglobin A’s glycemic chain.

Statistical analysis

Statistical analyses—SPSS Version 24.0 (SPSS, IBM
Company, Chicago, Illinois) had been done, and the
outcomes were presented as (mean = SD) to detect
different factors and consequences of parameters. An
independent ¢ test was used to compare means and
standard deviation (SD), and P < 0.05 was used to assess
statistical significance.

Ethical approval

The Declaration of Helsinki’s ethical guidelines, which
guided the study’s conduct, were followed. Before the
sample was obtained, it was done with the patient’s
verbal and analytical consent. The study protocol,
subject information, and consent form were reviewed
and authorized by a local ethics committee following
document number 6553 (including the number and date
on September 12, 2022) to acquire this approval.

ResuLts

Measurement of anti-GAD-IgG antibodies: The present
results showed positive anti-GAD in 94% (66/70) with
mean * SD concentration (14792 IU/mL) and negative
anti-GAD in 6% (4/70) with mean concentration (9+0
IU/mL) in all three age categories, of all TIDM patients.
The age group (6-10) has the largest percentage of GAD
antibody positivity (48%; 34/70), with an average (mean
+ SD) (129 + 92 1U/mL), whereas, The age group (5)
years old has the fewest positive GAD antibodies (12%
8/70) with (165 +84 IU/mL), while the mean and SD for
the age group (11-15) years was (146x 103 IU/mL) with
percentage of GAD antibody positivity (34% 24 /70)
[Table 1].

The sex groups distribution, as seen in Table 2, is the
patient groups (male and female). There were 48% (33/70)
with anti-GAD mean (of 116290 IU/mL) in the male

Table 1: Positive and negative anti-GAD antibody levels in
T1DM patients according to age group

Age groups Anti-GAD Anti-GAD Anti-GAD positive
positive negative = mean = SD (IU/mL)

number (%)  number (%)

<5 years 8 (12%) 0 (0%) 165+ 84

6-10 years 34 (48%) 2 (3%) 129+92

1115 years 24 (34%) 2 (3%) 146£103

Total (66/70) 94% (4/70) 6%

P-value (P<0.04)*S (P 20.14)**NS

*S: significant (P < 0.05); ** NS: nonsignificant (P > 0.05)
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Table 2: Sex distribution of TIDM patients with positive and
negative GAD test

Sex +ve GAD- -ve GAD- +ve GAD-
distribution antibody antibody  antibody mean +

number (%) number (%) SD (IU/mL)
Female (37/70) 35 (50%) 2 (2%) 16096
Male (33/70) 31 (44%) 2 (3%) 116£90
P-value (P =0.82) **NS (P =0.90) **NS

+ve: positive; —ve: negative; ** NS: nonsignificant (P > 0.05)

Table 3: The sex distribution of HbA1c level

Sex group Glycated hemoglobin (mean + SD)
Female (10.76 £2.23)
Male (10.28 £2.29)
Total (10.53£2.25)

T-test (P-value)
**NS: nonsignificant (P > 0.05)

(P = 0.83) **NS

Table 4: HbA1c and anti-GAD IgG relationship

Study group

Anti-GAD positive
Anti-GAD negative

T-test (P-value)

*S: significant at (P < 0.05)

Glycated hemoglobin (mean + SD)
(10.69£2.21)
(8+1.4)
(P=0.02) *S

group, while the female constituted 52% (37/70) with anti-
GAD mean (of 160+96 TU/mL).

The results of the level (HbA1c) in the current study reveal
a total mean and SD of HbAlc (10.53%2.25) in newly
diagnosed T1DM. Distributed as 10.76+2.23 in females
and 10.28 +2.29 in males, with no statistical difference
between males and females (P = 0.73), as described in
Table 3.

The results of this study revealed that the anti-GAD
positive group of children with TIDM had mean £ SD
level of HbAlc (10.69£2.21) and when compared to
the level of HbAlc (8£1.4) in the anti-GAD negative
T1DM-group showed that the subjects with anti-
GAD autoantibody positivity had substantially higher
HbAlc levels than individuals with negative anti-GAD
autoantibody with (P = 0.02) as shown in Table 4.

Discussion

The statistical analysis of findings shows there is a
substantial difference. There is a substantial difference
between ages <5 years old and 11-15 years at (P < 0.04)
and no significant differences between age groups <5 years
old and 6-10 years old at (P > 0.14) and also no significant
differences(6-10) years old with 11-15 years (P > 0.24).

Regarding sex, as shown in Table 2, there were similar male
and girl distributions across patient groups (P = 0.82,
P =0.90).

Anti-GAD antibodies in the blood have been suggested
as TIDM risk indicators.'"” The findings of the current
study concur with those of an Iraqi investigation, which
showed that 88.6% of TIDM patients had GAD-antibody
positive.l”! According to a Tunisian study’s findings that
84.6% of kids with newly onset diabetes showed anti-
GAD antibodies (6 months after diagnosis).'¥! It is in
line with an international investigation that used the anti-
GAD IgG ELISA test and discovered that individuals
with new-onset TIDM had an (89%) seropositivity
rate.'” Other Iraqi research, however, showed a lower
level of anti-GAD seropositivity.'®!7 The results might be
explained by the various cutoff levels used by diagnostic
kits to establish the test’s sensitivity.!!l and/or changing
the rate of autoimmune disease development from person
to person among various groups.!'s!

Several investigations on the age distribution of anti-
GAD IgG found that the prevalence of anti-GAD was
78.3% in patients with a disease duration of less than
5 years and started to fall in those have more than 12 years
of illness duration due to the steady decrease of islet
cell autoantibodies over age progression.'”! In line with
recent research on the distribution of sex, which indicated
nonobvious variations in means of GAD-autoantibody
IgG levels between male and female T1D patients, despite
a modest tendency toward higher values in females.['”-2%

The determination of HbAlc¢ concentration is regarded
as a significant biochemical test that was frequently
used as a monitoring technique and screening tool for
T1DM. The most recent findings showed that all of the
patients who participated in this study had elevations
above the typical standard levels. Values below 6.5% are
recommended by the American Diabetes Association as
an indication for the diagnosis of diabetes mellitus.?! It
has been shown that the difficulty TIDM patients have
maintaining glycemic control is because TIDM develops
due to Peta-cell loss rather than insulin- resistance, in the
case of classic T2DM.! HbAlc levels were evaluated in
T1DM patients in parallel research. One such study found
that newly diagnosed diabetic children had HbAlc values
of above 7.8%.7% Additionally, research shows HbAlc
values higher than (9.4 %) in newly diagnosed T1DM
patients before starting insulin treatment?? and research
demonstrating that glycated hemoglobin >10%.2 Both
the present study’s findings and those of the preceding
studies may point to poor glycated hemoglobin
management in those patients with DM, which might
be attributed to those individuals’ undetected diabetes
up until they manifested severe clinical symptoms or a
condition known as diabetic ketoacidosis. The new results
might be viewed as important proof that autoimmunity
has a role in the glycemic indices reflected by TIDM
patients’ HbAlc levels. This study was comparable to the
one that found that patients with autoantibody positivity
had substantially higher HbAlc levels than those with
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autoantibody negativity.”> However, these results ran
counter to those of two other studies.?*2¢

CoNCLUSIONS

The anti-GAD IgG data showed that these autoantibodies
are more prevalent in TIDM patients who were first
afflicted. Furthermore, compared to lower levels of
anti-GAD IgG at the outset of TIDM patients, the data
demonstrated an enhanced concentration level of anti-
GAD IgG related to high HbAlc levels.
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