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Thyroid autoimmunity among type 2 diabetes mellitus: assessing anti-thyroid peroxidase
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ABSTRACT

Introduction and Aim: Thyroid disorder, the most abundant endocrine disorder in the globe ranks second after
diabetes mellitus. Because of immune resistance to thyroid gland, it leads to the development of hyperthyroidism and
hypothyroidism. Autoantibodies against thyroid peroxidase (TPO) - a critical enzyme in the thyroid hormone
biogenesis is responsible for thyroid autoimmunity and is increasingly found among type 2 diabetes mellitus (T2DM).
So, the present study was designed to assess the serum anti-TPO antibodies among type 2 diabetes mellitus in hospital
setting.

Materials and Methods: 100 clinically diagnosed type 2 diabetes mellitus was included with 50 age and sex matched
apparently healthy controls in the age range 35-70 years. Mean age (in Years) of male and female T2DM cases had
57.40+5.93 and 55.96+7.39 respectively. Also, the male and female controls had mean age as 56.24+8.74 and
54.20+8.90 respectively.

Results: The mean glycated hemoglobin (HbAlc) value among T2DM male and female cases was found to be
8.53+2.02% and 8.66+1.90% respectively. The mean value of serum TSH was found to be highly significant
statistically among T2DM as compared to healthy controls, whereas mean value of serum anti-TPO antibodies was
significant statistically among T2DM as compared to healthy controls. The occurrence of anti-TPO antibodies among
T2DM was found to be 13 out of 100 (13%) in the present study.

Conclusion: The association between serum TSH and anti-TPO antibodies among T2DM patients was found to be
highly significant statistically. Thus, the existence of higher anti-TPO antibodies among T2DM points out the future
development of functional thyroid problem in such patients.
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patients (8). Further, the presence of circulating
autoantibodies — a hallmark of autoimmune
association in T2DM was reported in 1997 by Turner
et al, with the recognition of anti-GAD and I1A-2
autoantibodies in large population of such patients
recruited in UK prospective diabetes study (UKPDS)
trial centres (9). Some clinical research resulted that
higher prevalence of TPO antibodies was found in
initially diagnosed T2DM patients that had GAD
antibodies positive with respect to GAD antibodies
negative T2DM patients (10). Also, the occurrence of
TPO antibodies was significantly higher in T2DM
patients that need insulin therapy than those not
requiring insulin and suggested that both genetic and
immunological factors facilitate impaired p —cell
function among T2DM which is exemplified by
increased thyroid antibodies and islet cell antibodies
(ICAs; 11). Additionally, the possible phenomenon
may include genetic relationship, psychological
chronic stress and chronic infections for the increased
incidence of AITD in T2DM (12).

The autoimmunity of thyroid gland among type 1
diabetes mellitus is well established with poor
experimentation among type 2 diabetes mellitus, so,
the present study is designed to assess the thyroid
autoimmunity (anti-TPO antibodies) among type 2
diabetes mellitus.

MATERIALS AND METHODS

The present study was conducted in hospital setting by
including 100 clinically diagnosed type 2 diabetic
patients with 50 age and sex matched apparently
healthy controls in the Department of Biochemistry in
collaboration with  Department of Medicine,
Maharishi Markandeshwar Institute of Medical

peroxidase (anti-TPO) antibodies

Sciences and Research, Mullana-Ambala, Haryana,
India. The patients were selected in the age range of
35-70 years by simple random sampling method from
2015-2017. The study was being approved by
Institutional Ethics Committee. Any subject with the
history of type 1 diabetes as well as below 35 years of
age, on thyroid medication, on steroidal therapy,
known case of thyroid disorder and on thyroid
irradiation/surgery were excluded from the study.
Demographic information of patients like age and sex
were taken and detailed data related to present and past
history, any illness and medication were collected as
per the designed proforma.

Glycated hemoglobin (HbAlc) was measured by lon
Exchange Resin (13) method to confirm type 2
diabetes mellitus and serum thyroid stimulating
hormone (TSH) and anti-thyroid peroxidase (Anti-
TPO) antibodies were measured by Microplate
Chemiluminescence Immunoassay (CLIA) method
(14). The obtained data were analysed using SPSS
(Statistical Package for the Social Sciences) version
23.

RESULTS

The baseline characteristics in the present study were
male T2DM cases had mean age as 57.40 £+ 5.93 years
and female T2DM cases had mean age as 55.96 + 7.39
years. Also, the male controls had mean age as 56.24
+ 8.74 years and that of female controls had 54.20 £
8.90 years. The mean HbAlc value among T2DM
male cases was found to be 8.53 + 2.02% and that of
T2DM female cases was found to be 8.66 + 1.90%.
The comparison of mean value of HbAlc, TSH and
anti-TPO antibodies between type 2 diabetes mellitus
and apparently healthy controls was shown (Table 1).

Table 1: Students’ t-test showing the comparison of mean value, standard deviation and p value of HbAlc, TSH and
anti-TPO antibodies between type 2 diabetes mellitus and apparently healthy controls

PARAMETERS GROUP N MEAN = S. D. P VALUE
Age T2DM cases 100 56.76 + 8.94 0.24
Controls 50 55.22 £ 6.71 Non-significant
HbAlc T2DM cases 100 8.60 £ 1.95 0.000
Controls 50 4.75+0.66 Highly significant
TSH T2DM cases 100 4.45 +6.03 0.000
Controls 50 1.89+0.855 Highly significant
Anti-TPO antibodies T2DM cases 100 31.44 £ 96.80 0.047
Controls 50 11.91+7.15 Significant

In the present study, mean value of serum TSH was
found to be highly significant statistically among
T2DM as compared to healthy controls, whereas mean
value of serum anti-TPO antibodies was significant
statistically among T2DM as compared to healthy
controls.

The occurrence of anti-TPO antibodies in the present
study among type 2 diabetes mellitus was indicated in
the figure 1. The occurrence of anti-TPO antibodies
among T2DM was found to be 13 out of 100 (13%) in
the present study.
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Fig. 1: Frequency of anti-TPO antibodies among 100
T2DM patients

The association of Serum TSH with anti-TPO
antibodies among T2DM patients was found to be
highly significant statistically (Table 2).

Table 2: Pearson’s correlation of TSH with HbAlc
and anti-TPO antibodies among T2DM patients.

Parameter HbAlc Anti-TPO
antibodies
TSH Pearson Correlation| 0.026 0.402™
Sig. (2-tailed) 0.801 0.000
DISCUSSION

T2DM is worldwide growing burden which may be
associated with the thyroid disorders in later life in
general population. One study, carried out by Akbar et
al. showed the relationship between thyroid disorder,
thyroid autoimmunity, and T2DM and it was found
that the prevalence of thyroid autoimmunity in
diabetics was 10% and thyroid dysfunction was 16%
among such patients (15). Diabetes mellitus and
thyroid disorders equally impact on each other.

Mean HbA1c value was statistically highly significant
among T2DM as compared to healthy control (p
<0.000). This finding was in accordance with the study
carried out by Uppal et al and disclosed that there was
statistically significant disparity in glycosylated
hemoglobin among T2DM and control subject (16).
There was increased concentration of serum TSH
among T2DM in contrast to apparently healthy
controls and the increase was also observed
statistically highly significant (p <0.001). This finding
was in accordance with the result displayed in the
study done by Acharya et al (17). Similar finding was
also shown by Panneerselvam et al., indicating that
serum TSH was significantly elevated in T2DM than
in normal individuals (18). However, study done by
Islam et al., stated that there was no statistically
significant disparity between type 2 diabetics and
normal individuals (19). The mean serum anti-TPO
antibodies were also increased among T2DM patients
as compared to control showing statistically
significant between these groups (p <0.05). This
finding was in consistent with the study done by
Elebrashy et al., in which anti-TPO was observed in
75.8% (347.14+244.87 1U/ml) of diabetic cases
against 7.4% (32.89+33.26 1U/ml) of healthy subjects
(p < 0.001) (20).

In the current study, anti-TPO antibodies were
observed to be 13% among T2DM cases. There was a
variation in occurrence of autoimmune antibodies in
T2DM patients. Akbar et al found that thyroid
autoimmunity (positive anti-TPO antibodies) was
noticed in 10% of T2DM subjects against 5% controls
(15). In a study, it was observed that the occurrence of
anti-thyroid antibodies positivity (anti-TPO and anti-
Tg antibodies) was elevated in T2DM than in controls.
10 (10%) T2DM subjects had positive anti-TPO
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antibodies, while 1(1%) male non-diabetic control had
positive anti-TPO antibody (21). It indicated the
higher prevalence of autoimmune process among type
2 diabetic patients causing thyroid dysfunction.

In present study, there was not any statistically
significant correlation between serum TSH and
HbA1c. This outcome was in agreement with research
carried out by Elebrashy et al., who also did not find
significant ~ association ~ among  glycosylated
hemoglobin and TSH or anti-TPO antibodies in
T2DM cases (20). However, Billic-Komarica et al.,
observed a significant positive link of glycosylated
hemoglobin with TSH (22). In present study,
statistically highly significant positive association of
serum TSH with anti-TPO antibodies was seen (p
<0.01). This finding was in accordance with the result
obtained in the study (20). This advocated the
immune-mediated pathogenetic system involved in
thyroid disorder in T2DM subjects, which is in
agreement with Afkhami-Ardekani et al., study (23).
In T2DM subjects with thyroid disorder, there is raised
insulin resistance usually marked as deteriorated lipid
parameters and poorly controlled glycemic status.
Furthermore, it has been revealed that immune-
mediated thyroid disease links well with immune-
mediated damage of beta- cells (though not a
noteworthy pathophysiology in T2DM), and this can
lead to deterioration of glycemic status (24, 25).

CONCLUSION

Thyroid malfunction and diabetes are intimately
linked with each other through a multifaceted inter-
dependent biochemical interface. The simultaneous
existence of both hormonal conditions impacts clinical
scenario and laboratory outcomes directing screening,
diagnostic and therapeutic approaches. If recognition
of altered thyroid hormone parameters among diabetic
individuals at any stage is not achieved, it may often
be a prime reason of poor supervision of the subjects.
The existence of anti-TPO antibodies is also marked
among T2DM patients and the occurrence of higher
TPO antibodies points out the future development of
functional thyroid problem in such patients. Thus,
regular screening of thyroid functioning, especially
once or twice a year, TSH measurement and thyroid
autoantibody is strongly recommended in all
individuals with more focus on diabetic population to
identify and manage the complications to reduce all
cause of morbidity and mortality, thus providing better
health care and longevity to the persons.

LIMITATIONS AND FUTURE PERSPECTIVES

The present study was confined to type 2 diabetic
patients in hospital setting and so, further research
design is needed to focus on large population-based
longitudinal study to validate the association of
thyroid functioning in clinical settings. The evaluation
of serum thyroglobulin and anti-thyroglobulin
antibodies will put beneficial role in displaying the
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thyroid immune-mediated association among diabetic
patients. The incorporation of assessment of glutamic
acid decarboxylase antibodies will also underline the
immune-mediated interaction in the pathogenesis of
diabetes mellitus and its possible role in autoimmune
thyroid disease.
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