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ABSTRACT

Background: Type 1 diabetes mellitus (TLDM) is an autoimmune disease that may coexist with other
organ-specific autoimmune conditions, particularly thyroid autoimmunity. Thyroid peroxidase
antibodies (TPO-ADbs) are important serological markers used to assess thyroid autoimmunity in
patients with TLDM. Objective: This study aimed to determine the prevalence of TPO-Abs positivity
and evaluate its association with 1A-2A positivity and serum 1A-2A levels among patients with TLDM
in Al-Najaf Province, Iraq. Methods: A hospital-based analytical cross-sectional study was
conducted at the Diabetes Center of Al-Sadr Medical City, Al-Najaf, Iraq, between September 2022
and May 2023. The study included 30 patients with TIDM and 20 apparently healthy controls. Serum
TPO-Abs and IA-2 autoantibodies (IA-2A) were measured using enzyme-linked immunosorbent
assays kits. Results: Patients with TLDM had significantly higher mean serum TPO-Ab levels than
controls (77.56 + 30.26 vs. 7.03 + 0.84 IU/mL, P = 0.027). Similarly, IA-2A levels were higher in
patients with TLDM than in controls (255.51 + 118.43 vs. 4.92 + 0.38 U/mL, P = 0.043). TPO-Ab
positivity was detected in 9 of 30 patients with TLDM (30.0%) and was significantly associated with
IA-2A positivity (P < 0.001). Among patients with TAIDM, TPO-Abs and 1A-2A levels showed a strong
positive correlation (r = 0.895, P < 0.001). Conclusion: TPO-Abs positivity was detected in 30.0%
of patients with TIDM and was significantly associated with 1A-2A positivity. These findings suggest
coexistence of thyroid and islet autoimmunity among patients with TLDM; however, large studies are
needed to confirm this association.
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INTRODUCTION

Type 1 diabetes mellitus (T1DM) is a chronic
autoimmune disease characterized by immune-
mediated destruction of pancreatic beta cells,
resulting in progressive insulin deficiency.
Patients with TIDM are at increased risk of
developing other organ-specific autoimmune
conditions, supporting the concept of
autoimmune clustering and the importance of
appropriate screening and follow-up strategies
(1-3).

Autoimmune thyroid disease is one of the
most common  autoimmune  conditions
associated with T1DM. Its coexistence with

T1DM is thought to be related to shared genetic
susceptibility and overlapping immunological
mechanisms, including susceptibility alleles
within the human leukocyte antigen system and
immune-regulatory genes (1,4,5).

Thyroid peroxidase antibodies (TPO-Abs)
are important serological markers of thyroid
autoimmunity in patients with TIDM. Their
presence may help identify individuals with
T1DM who are at increased risk of subsequent
thyroid dysfunction. Previous longitudinal
evidence has shown that TPO-Abs positivity at
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the onset of T1IDM is associated with an
increased risk of future thyroid dysfunction (6).

Recent studies have suggested that thyroid
autoimmunity may be more frequent among
female patients with TIDM and that thyroid
autoantibody positivity may be associated with
specific islet autoantibodies. These findings
support the importance of thyroid screening and
periodic surveillance among patients with
T1DM (7,8).

Islet autoantibodies are important markers
of autoimmune diabetes and include antibodies
directed against several pancreatic islet
antigens, such as insulin, glutamic acid
decarboxylase, zinc transporter 8, and
insulinoma-associated protein 2. In individuals
at risk of developing T1DM, islet autoantibodies
may be detected before the onset of clinical
disease and can contribute to disease staging and
risk stratification. Recent evidence indicates that
the number, type, order of appearance, and
affinity of islet autoantibodies may improve
prediction of progression to TIDM (9-11).

IA-2 autoantibodies (1A-2A) are important
markers of islet autoimmunity and may assist in
the characterization of autoimmune diabetes.
The coexistence of I1A-2A and thyroid
autoantibodies may reflect the clustering of
organ-specific autoimmune  responses in
genetically  susceptible individuals.  This
autoimmune clustering provides a possible
biological explanation for the coexistence of
thyroid and islet autoimmunity among patients
with TIDM (1,4,5).

Although the association between T1DM
and autoimmune thyroid disease is well
established, Iraqi evidence remains limited and
varies between regions and study populations.
This limitation makes it difficult to estimate the
local burden of thyroid autoimmunity accurately
and may restrict the development of locally
appropriate  screening and  surveillance
strategies (12-14).

Therefore, this study aimed to determine
the prevalence of TPO-Abs positivity and
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evaluate its association with 1A-2A positivity
and serum IA-2A levels among patients with
TIDM in  Al-Najaf  Province, Iraq.
By providing local evidence regarding the
coexistence of thyroid and islet autoimmunity,
this study may contribute to improved risk
assessment and thyroid surveillance among
patients with TLDM.

PATIENTS AND METHODS

Study Design and Study Population: A
hospital-based analytical cross-sectional study
was conducted at the Diabetes Center, Al-Sadr
Medical City, Al-Najaf, Irag, between
September 2022 and May 2023. The study
included 30 patients with TIDM and 20
apparently healthy volunteers as controls.

Inclusion Criteria:

1. Patients with TLDM.

2. Age between 10 and 50 years.

3. Both males and females.

4.  Written informed consent from
participants or parental consent for minors.

Exclusion Criteria:

1. Patients with T2DM.

2. Patients with previously diagnosed
autoimmune thyroid disease or those receiving
thyroid medication.

3. Patients with other autoimmune diseases.

4. Pregnant women.

5. Patients with acute infections or severe
chronic systemic diseases.

6. Patients receiving immunosuppressive
therapy.

Data Collection: Demographic data,
including age and sex, were recorded for all
participants. Venous blood samples were
collected under aseptic conditions. Serum was
separated by centrifugation and stored at —20 °C
until laboratory analysis.

Laboratory Investigations: Serum thyroid
peroxidase antibodies were measured using an
Anti-TPO ELISA (1gG) kit (Euroimmun,
Germany) according to the manufacturer’s
instructions.  Values <30 IU/mL were
considered negative, whereas values >30 [U/mL
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were considered positive (15). Serum 1A-2
autoantibodies were measured using the RSR
IA-2 Autoantibody ELISA Version 2 kit (RSR
Ltd., Cardiff, UK) according to the
manufacturer’s instructions. The assay has a
calibrator range of 7.5-4000 U/mL, with values
<7.5 U/mL considered negative and values >7.5
U/mL considered positive (16).

Statistical analysis: Statistical analysis was
performed using SPSS version 20. Continuous
variables were expressed as mean * standard
error of the mean, and categorical variables as
frequencies and percentages. Group
comparisons were performed using the
independent samples t-test and Fisher’s exact
test, as appropriate. Pearson’s correlation
coefficient was used to assess the relationship
between TPO-Abs and 1A-2 autoantibody level.

Ethical Approval: The study protocol was
approved by the appropriate Institutional Ethics
Committee. Written informed consent was
obtained from all participants or their legal
guardians before enrollment. All procedures
were conducted in accordance with the
principles of the Declaration of Helsinki.

RESULTS

Sociodemographic Characteristics: The
study included 50 participants, 30 patients with
T1DM and 20 apparently healthy controls.
Overall, 25 participants were male and 25 were
female, representing 50.0% for each sex. The
participants’ ages ranged from 10 to 50 years,
with an overall mean age of 25.52 + 1.56 years
(Table 1).

Table 1: Distribution of the study sample according to socio-demographic characteristics (n=50).

Sociodemographic )
characteristic Rl Number (n.) | (%)Percentage
Male 25 50.0
Sex Female 25 50.0
Total 50 100.0
Range 10-50 _
Age (year)
-+
Mean + SEM 25.52 + 1.56 _

Comparison of Age Between Study
Groups: The mean age was significantly higher
among patients with T1DM than among healthy
controls. The mean age was 28.83 + 2.32 years

in the TIDM group and 20.55 + 1.15 years in
the control group. This difference was
statistically significant (t = 3.194, P = 0.003)
(Table 2).

Table 2: Comparison of mean age between patients with a Diabetes mellitus and healthy controls.

Study Group i . SEM t P
variable (n) value value
Diabetes 28.8 3.19 0.00
. 2.32
Age mellitus 30 3 3 4 3*
(years) Control 20 20'5 1.15 B B
*P value < 0.05 was considered statistically significant.
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Distribution of Sex: The distribution of sex
was identical in the two study groups. Males
represented 50.0% of the T1DM group and
50.0% of the control group, while females

represented the remaining 50.0% in each group.
No statistically significant association was
observed between sex and study group (y* =
0.00, P =1.000) (Table 3).

Table 3: Association between study group and sex.

Sex Diatz;eytoe)s' rr]nellitus Control (%), n Ve vaIlIJDe
Males 15 (50.0) 10 (50.0) 0.00 1.000
Females 15 (50.0) 10 (50.0) _ _
Total 30 (100.0) 20 (100.0) _ _
P > 0.05 was considered not statistically significant
Serum TPO-Abs and 1A-2A Levels: Serum Similarly, serum 1A-2A  levels were

TPO-Abs levels were significantly higher
among patients with T1DM than among healthy
controls. The mean TPO-Abs level was (77.56 +
30.26 1U/mL) in the T1DM group compared
with (7.03 £ 0.84 IU/mL) in the control group (t
=2.330, P =0.027).

significantly higher among patients with TLDM
than among healthy controls. The mean 1A-2A
level was (255.51 + 118.43 U/mL) in the TADM
group compared with (4.92 + 0.38 U/mL) in the
control group (t = 2.116, P = 0.043) (Table 4).

Table 4: Comparison of mean serum TPO-Abs and IA-2A level between the study groups.

Study Group Number Mean SEM t P
variable (n) value | value
Diabetes "
PO mellitus 30 77.56 30.26 2.330 | 0.027
IU/mL
(1U/mL) Control 20 7.03 0.84 B B
Diabetes 2.11
. 255.51 118.4 .043*
1A-2A mellitus 30 555 843 6 0.043
mL
(U/mL) Control 20 4.92 0.38 _ _
*P < 0.05 was considered statistically significant.

Association Between TPO-Abs and 1A-2A
Positivity: A statistically significant association
was observed between TPO-Abs positivity and
IA-2A positivity in the total study sample (P <
0.001). Among the 41 participants with negative
TPO-ADs results, all were negative for 1A-2A.
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In contrast, all 9 participants with positive TPO-
Abs results were also positive for 1A-2A.
Overall, 9 of the 50 participants (18.0%) were
positive for both antibodies, whereas 41
participants (82.0%) were negative for both
antibodies (Table 5). Among the 30 patients
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with T1DM, 9 were positive for TPO-Abs,
corresponding to a TPO-Abs positivity rate of
30.0% in the patient group.
Table 5: Association between TPO-Abs and 1A-2A positivity in the study sample.

IA-2A negative IA-2A positive

TPO-ADs status <7.5 (UML), n(%) | >7.5 UmL),n(%) | '°@
Negative <30

41 (100. : 41

(1U/mL) (100.0) 0 (0.0
Positive >30 (IU/mL) 0 (0.0) 9 (100.0) 9
Total 41 (82.0) 9 (18.0) 50
Fisher-exact test, P < 0.001*
Correlation Between Serum TPO-Abs and This correlation was statistically significant

IA-2A Levels: Among patients with T1DM, a (r = 0.895, P < 0.001; n = 30) (Table 6 and
strong positive correlation was observed Figure 1).
between serum TPO-Abs and IA-2A levels.

Table 6. Pearson correlation between serum TPO-Ab and IA-2A levels among patients with type

1 diabetes mellitus

. Number Pearson’s correlation
Variables .. P-value
(n) coefficient (r)
, ATPO'AbS and [A- 30 0.895 <0.001*

P < 0.05 was considered statistically significant.*
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Correlation between serum TPO-Ab and 1A-2A levels
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Figure 1: Scatter plot with positive linear regression showing correlation between serum TPO-Ab
and 1A-2A levels among patients with type 1 diabetes mellitus.

DISCUSSION

The present study demonstrated significantly
higher serum TPO-Abs and IA-2A levels among
patients with T1DM than among healthy
controls. TPO-Abs positivity was also
significantly associated with 1A-2A positivity,
and a strong positive correlation was observed
between serum TPO-Abs and IA-2A levels
among patients with TIDM. These findings
suggest that thyroid and islet autoimmunity may
coexist in patients with TIDM and are
compatible with the concept of shared
immunogenetic susceptibility (1,4,5).

In the present study, TPO-Abs positivity
was detected in 9 of 30 patients with T1DM,
corresponding to 30.0% of the patient group.
This finding indicates that a considerable
proportion of the studied patients had
serological evidence of thyroid autoimmunity,
despite the exclusion of participants with
previously diagnosed autoimmune thyroid
disease or those receiving thyroid medication.
However, because thyroid function tests and
thyroid ultrasonography were not evaluated,
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TPO-Abs positivity should be interpreted as
evidence of thyroid autoimmunity rather than a
confirmed diagnosis of autoimmune thyroid
disease.

The increased 1A-2A levels observed
among patients with T1IDM are consistent with
the presence of islet autoimmunity. I1A-2A is an
important marker associated with autoimmune
diabetes and may assist in characterizing
autoimmune heterogeneity and assessing the
risk of disease progression  (17-19).
Nevertheless, IA-2A levels alone do not directly
measure the extent or current activity of
pancreatic beta-cell destruction; therefore, the
present results should not be interpreted as
evidence of active beta-cell destruction.

The significant association between TPO-
Abs positivity and [A-2A  positivity is
biologically plausible. TIDM and autoimmune
thyroid disease share several genetic and
immunological susceptibility factors, including
HLA class Il alleles and immune-regulatory loci
such as CTLA-4 and PTPN22. This shared
susceptibility may facilitate the development of
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multiple organ-specific autoantibodies and
contribute to the coexistence of thyroid and islet
autoimmunity (4,5,20,21).

The strong positive correlation between

serum TPO-Abs and IA-2A levels among
patients with T1DM further supports the
possibility of a relationship between thyroid and
islet autoimmunity. However, the cross-
sectional design of the study does not establish
a temporal or causal relationship between the
two antibody responses. In addition, the
correlation was calculated in a relatively small
group of patients and should therefore be
interpreted cautiously and confirmed in larger
studies.
The findings of the present study are consistent
with previous Iragi and regional reports
describing an increased frequency of thyroid or
islet autoantibodies among patients with TIDM.
These reports support the view that organ-
specific autoimmune diseases may coexist in
genetically susceptible individuals (8,12,13,22).
However, differences in age distribution,
sample size, disease duration, laboratory
methods, antibody cut-off values, and patient
selection may contribute to differences in the
reported prevalence between studies.

The present findings are also consistent
with the study by Al Zuhairi and Hasan, which
reported a higher frequency of pancreatic islet
autoantibodies, including 1A-2A, among lraqi
patients with T1DM than among healthy
controls. Their findings support the utility of IA-
2A as a marker of islet autoimmunity in the Iraqi
population and are consistent with the elevated
IA-2A levels observed in the present study (22).

International evidence indicates that 1A-
2A positivity may be associated with an
increased risk of progression through the stages
of autoimmune diabetes. Accordingly, 1A-2A
may have value in disease classification, risk
assessment, and characterization of disease
heterogeneity in addition to its diagnostic role
(10,17,23). However, the present study was
cross-sectional and did not include longitudinal
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follow-up; therefore, it cannot determine
whether participants with higher 1A-2A levels
had a greater risk of future disease progression.

The coexistence of TPO-Abs and 1A-2A
positivity may reflect autoimmune clustering,
whereby several organ-specific autoimmune
responses develop in the same susceptible
individual. Impaired immune tolerance and
shared genetic susceptibility may contribute to
the activation of autoreactive T cells and B cells
directed against different endocrine tissues. This
mechanism provides a plausible biological
explanation for the association observed in the
present  study, although the specific
immunological pathways could not be
investigated using the current study design
(1,4,5,21,24).

Our findings can also be considered in

relation to the longitudinal study by Carreras et
al., which reported that thyroid autoantibody
positivity at the onset of TLDM was associated
with an increased risk of subsequent thyroid
dysfunction during long-term follow-up (6).
Although that study investigated the prognostic
importance of thyroid autoimmunity, whereas
the present study assessed antibody levels and
their association at a single time point, both
studies emphasize the clinical relevance of
identifying TPO-Abs among patients with
T1DM.
Similarly, previous studies by Jia and Yu and
by Kawasaki emphasized the importance of
islet autoantibodies, including 1A-2A, in the
characterization of autoimmune diabetes and the
assessment of progression risk (11,19). The
present findings extend these observations by
demonstrating an association between IA-2A
and TPO-Abs in patients with T1DM.
Nevertheless, this association should not be
interpreted as evidence that higher IA-2A levels
directly cause thyroid autoimmunity.

Regional studies have also reported a
considerable burden of thyroid autoimmunity
among patients with TIDM. Hazzaa et al.
reported a relatively high prevalence of
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autoimmune thyroid disease among patients
with T1IDM in Syria and highlighted the
possibility that thyroid autoimmunity may
remain clinically silent. Similarly, Mohammed
and Ahmed reported an association between
TIDM and autoimmune diseases among
pediatric patients in Erbil, supporting the
coexistence of autoimmune conditions in
susceptible individuals (8,12).
Regarding Iraqi evidence, Jabar et al. reported
significantly higher anti-TPO antibody levels
among Iragi patients with TIDM than among
healthy controls, supporting the presence of
thyroid autoimmunity in the lragi population
(13). Although their study did not assess 1A-2A,
its findings are consistent with the increased
TPO-Abs levels observed in the present study.
Al Zuhairi and Hasan also reported increased
pancreatic autoantibody frequencies, including
IA-2A, among lraqi patients with T1DM,
supporting the relevance of islet autoantibody
testing in the local population (22).

Previous reviews have emphasized that
autoimmune thyroid disease is one of the most
common autoimmune comorbidities among
patients with TLDM and that thyroid assessment
is clinically relevant in this population (25). In
the present study, TPO-Abs positivity may
indicate thyroid autoimmunity; however,
thyroid function tests and ultrasonographic
evaluation were not performed. Therefore,
TPO-ADbs positivity should not be interpreted as
a confirmed diagnosis of autoimmune thyroid
disease or as evidence of thyroid dysfunction.
Further ~ studies  combining  TPO-Abs
measurement with thyroid function tests and
ultrasonography are needed to clarify the
clinical significance of thyroid autoimmunity
among patients with TLDM.

Strengths and Limitations: The study
provides preliminary local data regarding the
relationship between TPO-Abs and [A-2A
among patients with T1DM in Al-Najaf
Province. The inclusion of a healthy control
group and the assessment of both antibody
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markers are strengths of the study. However,
several limitations should be acknowledged.
First, the sample size was small, which limits
statistical power and the precision of prevalence
estimates. Second, the study was conducted at a
single medical center, which may limit the
generalizability of the findings to the wider
population of Al-Najaf or Iraq. Third, the
patient and control groups differed significantly
in age, which may have influenced the
comparison of antibody levels.

Fourth, the study was cross-sectional and
did not include follow-up; therefore, temporal or
causal relationships between TPO-Abs and IA-
2A cannot be established. Fifth, thyroid
function tests and thyroid imaging were not
performed, so TPO-Abs positivity could not be
correlated with clinical thyroid dysfunction.
Finally, additional islet autoantibodies,
particularly GADA, ZnT8A, and IAA, were not
measured.

CONCLUSION

The present  study demonstrated
significantly higher serum TPO-Abs and I1A-2A
levels among patients with TLDM than among
healthy controls. TPO-Abs positivity was
detected in 30.0% of the patients with TIDM
and was significantly associated with 1A-2A
positivity. A strong positive correlation was also
observed between serum TPO-Abs and 1A-2A
levels among patients with T1DM. These
findings suggest the coexistence of thyroid and
islet autoimmunity; however, the small sample
size, cross-sectional design, age imbalance, and
absence of thyroid function testing limit the
strength and generalizability of the conclusions.

RECOMMENDATIONS

Screening for thyroid autoimmunity using
TPO-Abs, together with periodic thyroid
function assessment, may be considered among
patients with TIDM. Larger multicenter studies
with age-matched controls and longitudinal
follow-up are needed to confirm the observed
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association and determine its prognostic
significance. Future studies should include
thyroid function tests, thyroid ultrasonography,
disease  duration, and additional islet
autoantibodies, particularly GADA, ZnT8A,
and IAA, to provide a more comprehensive
assessment of autoimmune heterogeneity in
T1DM.
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