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Abstract:- Objectives: To determine the association between anti thyroid antibodies and diabetic retinopathy 

in type 2 diabetic patients. Study design: cross sectional (observational) study. Place & Duration of 

Study:1The Retina Clinic, Institute of Ophthalmology, Jawaharlal Nehru Medical College, A.M.U., Aligarh and 

Rajiv Gandhi Centre for Diabetes and Endocrinology, Jawaharlal Nehru Medical College, A.M.U., Aligarh, 

from January 2017 to February 2018,Materials & Methods:Total 60 patients with diabetes mellitus II were 

enrolled.30 patients with diabetic retinopathy were taken as cases, while a similar number of patients without 

diabetic retinopathy were taken as controls. Known patients of type 1 diabetes mellitus (T1DM), autoimmune 

disorders, pregnancy, chronic renal failure and chronic liver disease, Malignancies or history of chemotherapy 

or radiotherapy within past 1 year were excluded from the study. Anti TPO and Anti TG were measured by 

Beckman Coulter, Access 2, which uses the chemiluminescence immunoassaytechnique. Results: On applying 

independent t tests to the sample, the p values for Anti TG and Anti TPO in the two groups were 0.499 and 0.280 

respectively. Conclusion: The findings in this study demonstrate that there is no significant difference in the 

levels of Anti TG and Anti TPO in the two groups (p > 0.05).  

Key words: Diabetic retinopathy, Anti TG, Anti TPO, Type 2 diabetes mellitus, Autoimmune Thyroid Disorder 

(AITD) 

----------------------------------------------------------------------------------------------------------------------------- ---------- 

Date of Submission: 27-03-2019                                                                           Date of acceptance: 11-04-2019 

----------------------------------------------------------------------------------------------------------------------------- ---------- 

 

I. Introduction 

Autoantibodies to thyroglobulin and thyroid peroxidase are common in the euthyroid population and 

are weighed secondaryresponses and indicative of thyroid inflammation. 

 

Thyroid Peroxidase  

Thyroid peroxidase is a glycosylated membrane-bound enzyme, responsible for oxidation of iodine (I2) 

and iodination of tyrosyl residues of the Tg molecule[12]. Antibodies react against conformational epitopes 

which is at the surface of the molecules and against linear epitopes[13]. Polyclonal antibodies from healthy 

individuals and patients react against the same epitopes. Anti-TPO antibodies from healthy subjects did not 

block TPO activity or intervene with the blocking activity of anti-TPO antibodies from AITD patients[14], 

while anti-TPO antibodies from AITD patients can activate complement cascade, damage thyrocytes, and act as 

competitive inhibitors of enzymatic activity[15]. These antibodies can be of any class of IgG, although some 

studies indicate a higher prevalence of IgG1 (70%) and IgG4 (66.1%) compared to IgG2 (35.1%) and IgG3 

(19.6%)[16]. Low levels of IgA antibodies have also been reported[17]. Anti-TPO antibodies are more common 

than anti-TG antibodies and suggestive for thyroid disease[17]. Anti-TPO antibodies are inductors of oxidative 

stress proved by decreased antioxidant potential, advanced glycosylation products and oxygen metabolites in 

blood[18] 

 

Thyroglobulin  

Tyroglobulin is a large (600 kDa) glycoprotein comprising of dimers and containing on average 2–3 

molecules of T4 and 0.3 molecules T3. The molecule is heterogeneous concerning hormone content, 

glycosylation, and size. The production of antibodies against Tg can be produced by massive decimation of the 

thyroid gland, but high Tg levels in blood do not per se cause antibody production. Out of the 40 epitopes that 

have been linked, according to some authors and 1–2 according to others are immunogenic
[19],[20]

.  

Thyroid autoantibodies are not only frequently detected in patients with AITD but also in subjects without 

obvious thyroid dysfunction. The high prevalence arouses kick regarding a potential role in extra-thyroidal 

diseases.Clinically,thyroid dysfunction can cause metabolic disturbancesand may subvert diabetes control. 
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II. Materials And Methods 
This cross-sectional study was conducted after taking ethical clearance from Institutional Ethical 

Committee, Jawaharlal Nehru Medical College and Hospital, A.M.U, Aligarh. Tenets of the Declaration of 

Helsinki were followed. An informed written consent was taken from each patient and\or patient attendant 

before participation in the study. The study population was drawn from the diabetic patients who attended the 

Rajiv Gandhi Center for Diabetes and Endocrinology, and subsequently were referred to the Retina Clinic, 

Institute of Ophthalmology, of the same hospital, for their ocular evaluation. 

 A clinical history was taken with the help of a structured questionnaire on a specially designed 

Performa(Appendix) including- demographic data, duration of diabetes, treatment taken, presence of any other 

complications of diabetes, addictions, dietary habits, family history of diabetes, and blood pressure. 

The laboratory profile of each patient comprised of Blood sugar (both fasting greater than or equal to 126mg/dl 

in diabetes), HbA1C (greater than or equal to 6.5 % in diabetes),thyroid antibodies (thyroglobulin antibody 

titerTgAb – expected value below 30 IU/ml , thyroid peroxidase antibody TPO -  expected value below 12 

IU/ml). The Thyroid profile and Thyroid antibodies was assessed by Beckman Coulter, Access 2, which uses 

the chemiluminescence immunoassaytechnique.
[10,11]

 

Total 60 patients with diabetes mellitus II were enrolled.30 patients with diabetic retinopathy were taken as 

cases, while a similar number of patients without diabetic retinopathy were taken as controls. Known patients of 

type 1 diabetes mellitus (T1DM), autoimmune disorders, pregnancy, chronic renal failure and chronic liver 

disease, major depressive disorder, medications affecting thyroid hormones,   Malignancies or history of 

chemotherapy or radiotherapy within past 1 year were excluded from the study. 

A diagnosis of diabetic retinopathy was made when a patient exhibited a minimum of one 

microaneurysm in any field , as well as hemorrhages (dot, blot or flame shaped) and maculopathy (with or 

without clinically significant macular edema). The diagnosis of proliferative diabetic retinopathy was made only 

if there is neovascularization. The ETDRS classification was used to categorise the patients into various grades 

of diabetic retinopathy
[12]

. 

SPSS version 20 was used for analysis. Continuous variables were expressed as means, standard 

deviation (SD) and range. Independent and, paired t test were used as per the type of data. Non parametric, 

discrete data were evaluated using Chi square. Odds ratio was used to quantify the strength of association. 

Levene’s test was used to assess the equality of variances for a variable calculated across the two groups.  The 

difference was considered significant at a p value of <0.05. 

 

Variable Control (n= 30) Cases (n= 30) p- value 

Age (years) 53.89 53.36 p>0.05 

HbA1c (%) 7.39±1.16 8.215±1.81 p<0.05 

Tg Ab titre(IU/ml) 15.01±22.6 12.09±6.67 p>0.05 

TPO Ab titre (IU/ml) 8.41±5.75 12.21±18.19 p>0.05 

 

III. Results 
60 type 2 diabetic subjects fulfilling the inclusion criteria were selected from the individuals reporting 

at Rajeev Gandhi Centre of Endocrinology and Institute of Ophthalmology, Aligarh Muslim University, Aligarh 

and categorized into group A (cases) and group B (controls).  

The clinical characteristics and biochemical data of the study participants are summarized in table I. 

Out of the 30 cases in group A (cases), 18 (60%) were female and 12(40%) were male. Among 30 

individuals in group B (controls), 16 (53%) were female and 14 (46%) were male (Table-1). Mean age was 

53.36 ± 7.69 years in cases and 53.89 ± 7.93 in controls. Descriptive statistics (Mean ± SD) for quantitative 

variables like age, HbA1c, Anti TPO, Anti Tg antibodies were calculated for both groups as shown in table I. It 

revealed that in both Group A (cases) and group B (controls), there was no significant difference in the values of 

Anti TPO and Anti Tg antibodies. 

 

IV. Discussion 
In this study, the anti thyroid antibodies were evaluated in the two groups with diabetes mellitus type 2. 

To the best of my knowledge, this association has not yet been evaluated in India.  

The high incidence of autoimmune thyroid disease in T1DM has been reported in many studies before 

(Dosi RV and Tandon N, 2010)
[13]

. However, thyroid dysfunction in T2DM with DR is a less delved field. 

Unrecognized thyroid dysfunction may descend metabolic control and clog the management of diabetes.  
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Altered thyroid hormones have been described in patients with diabetes, especially those with poor 

glycemic control. In diabetic patients, the nocturnal TSH peak is effaced, and the TSH response to thyrotropin-

releasing hormone is impaired. This may be because of possible alteration of posttranslational glycosylation of 

thyrotropin-releasing hormone, thus impacting its biological activity (Gürsoy Net al., 1999)
[14]

. 

The prevalence of 26%–61% of autoantibody positivity in T1DM subjects has been reported from 

North India, with very few dual positive subjects
[15-17]

. Low antibody seropositivity is a marked feature of 

T1DM in Asia, majorly in India, compared to Western T1DM population
[17-19].

 

Different studies previously by Radaideh et al
[20]

 and Gonzalez et al
[21]

 have demonstrated the 

frequency of  TPO-Ab positivity in male and female between patients suffering from type 2 D.M. and non 

diabetic patients to be comparable. 

The discovery in this study demonstrate that there is no significant difference in the levels of Anti TG 

and Anti TPO in the two groups (p > 0.05). On applying independent t tests to the sample, the p values for Anti 

TG and Anti TPO in the two groups were 0.499 and 0.280 respectively.  

 

V. Conclusion 

 One should have a high index of glimmer regarding the presence of thyroid dysfunction among type 2 

diabetic patients. 

 Results of the present study indicate that frequency of anti thyroid antibodies is not significantly higher in 

T2DM with retinopathy than in T2DM without retinopathy. (p > 0.05) 

 The presence of anti thyroid antibody was not a major risk factor for the appearance of diagnosed thyroid 

dysfunction among the two groups. 

 We concede that the current findings are cross-sectional in nature and the availability of prospective data 

would further improve the confidence in these associations. 

 Addendum, optimized control of systemic considerations, which affect the onset and/or progression of DR 

through intensive, multi disciplinary, holistic approach, can markedly reduce the impairment of vision due 

to DR. 
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