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Autoimmune thyroid disease in children with diabetes and adolescents: A single
center study from south Punjab
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Abstract
Objective: To evaluate the prevalence of autoimmune thyroid disease in children with diabetes.
Methods: The descriptive cross-sectional study was conducted from January to December 2019 at the Children
Hospital and the Institute of Child Health, Multan, Pakistan, and comprised paediatric type 1 diabetes mellitus
patients of both genders. Blood samples were obtained for detailed testing of thyroid functions tests. Data was
analysed using SPSS 20.
Results: Of the 161 paediatric subjects, 83(51.6%) were boys. The overall mean age was 9.7±4.3 years. Thyroid
peroxidase antibody was positive in 34(21.1%) patients and thyroglobulin antibody in 27(16.7%). Both antibodies
were positive in 17(10.5%) patients. Six (3.7%) patients had evidence of subclinical hypothyroidism, 8(4.9%) had
overt hypothyroidism and 1(0.62%) had hyperthyroidism.
Conclusion: The prevalence of autoimmune thyroid disease among children and adolescents with type 1 diabetes
mellitus was 21%, with hypothyroidism being more prevalent compared to hyperthyroidism.
Keywords: Autoimmune thyroid disease, Anti-thyroid peroxidase antibody, Anti-thyroglobulin antibody, Diabetes
mellitus type 1, Glycosylated haemoglobin. (JPMA 71: 1804; 2021)
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Introduction
Type 1 diabetes mellitus (T1DM) is caused by immunemediated destruction of pancreatic beta cells.1 It is
associated with other autoimmune disorders, like
Graves's disease, Hashimoto's thyroiditis, Addison's
disease, Coeliac disease and pernicious anaemia.2
The prevalence of thyroid disease in children with
diabetes and adolescents varies from 10% to 24%.3,4 The
appearance of thyroid peroxidase antibody (TPO-Ab) and
thyroglobulin antibody (TG-Ab) in T1DM precedes thyroid
dysfunction. Both these antibodies can be used as a
diagnostic marker for autoimmune thyroid disease (AITD).
Screening for anti-thyroid antibodies in T1DM may help in
the early detection of autoimmune thyroid disorders.
There is no consensus on screening for AITD in patients
with T1DM.5 It is also known that AITD increase with the
advancement of age.6
Early detection of autoimmune thyroid disorders need
screening for antibodies in T1DM. Clinically, thyroid
dysfunction can cause metabolic disturbances and may
undermine diabetes control. Hypothyroidism alters
carbohydrate metabolism, while hyperthyroidism may
worsen glycaemic control. Therefore, regular screening of
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T1DM subjects allows early detection and treatment of
thyroid dysfunction.
The current study was planned to evaluate the prevalence
of AITD in TIDM children and adolescents.

Subjects and Methods
The descriptive cross-sectional study was conducted from
January to December 2019 at the Children Hospital and
the Institute of Child Health, Multan, Pakistan. After
approval from the institutional ethics review committee,
the sample size was calculated on the basis of 17%
prevalence of thyroid antibodies,6 using the formula for
single proportion with 95% confidence level and 6%
margin of error. The sample was raised using consecutive
sampling technique from among children and
adolescents aged 2-15 years of either gender with T1DM.
Those already on thyroid medication and with any acute
febrile illness were excluded, and so were those with
other autoimmune diseases or secondary diabetes
mellitus.
After taking informed consent, detailed history of each
patient was taken, including date of visit, name, age,
gender, age at which T1DM was diagnosed and its
duration. Symptoms suggestive of hypothyroidism, like
coarse facies, lethargy, cold intolerance, swelling in front
of neck, constipation, pubertal delay, and of
hyperthyroidism, like palpitations, emotional liability,
heat intolerance, weight-loss, exopthalmos etc., were
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specifically noted.

Table-2: Prevalence of thyroid antibodies by age range in children with type 1
diabetes mellitus (n=161).

TIDM was diagnosed according to the criteria of
American Diabetes Association (ADA).7 Glycosylated
haemoglobin (HbA1C) level was estimated by using
high-performance liquid chromatography (HPLC)
method. HbA1C was considered an indicator of
glycaemic control; 6-7.9 = good control, 8-9.9 = fair
control and >10 = poor control.8 Thyroid function tests
(TFTs) were done using chemiluminesence
immunoassay. Normal values for TFT were free T4 (fT4)
0.89-1.76ng/dl and thyroid stimulating hormone (TSH)
0.7-6.4uIU/ml. TPO-Ab and TG-Ab ware estimated using
enzyme immunoassay with normal values <35 IU/ml
and <40 IU/ml respectively.
Patients were classified according to TFT results.
Overt hypothyroidism was diagnosed as low fT4 with
high TSH, subclinical hypothyroidism as normal fT4
with high TSH, hyperthyroidism as high fT4 with low
TSH, and subclinical hyperthyroidism as normal fT4
and low TSH. 9
Data was analysed using SPSS 20. Quantitative variables
were presented as mean and standard deviation (SD),
while qualitative variables were represented as
frequencies and percentages. P<0.05 was taken as
statistically significant.

Results
Of the 161 paediatric subjects, 83(51.6%) were boys. The
overall mean age was 9.7±4.3 years. The most common
age group was >10 years with 90(55.9%) subjects,
followed by 5-10 years 49(30.5%) and <5 years 22(13.6%).
TPO-Ab was positive in 34(21.1%), TG-Ab 27(16.7%) and
both antibodies were positive in 7(4.3%) subjects.
Table-1: Baseline characteristics and thyroid disorders of children with type 1 diabetes
mellitus (n=161).
Age groups
<5 years
5-10 years
>10 years
Gender
Male
Female
TPO-Ab
TG-Ab
Both TPO-Ab & TG-Ab
Subclinical hypothyroidism
Hypothyroidism
Hyperthyroidism
TPO-Ab: Thyroid peroxidase antibody.
TG-Ab: Thyroglobulin antibody.

22 (13.6%)
49 (30.5%)
90 (55.9%)
83 (51.6%)
78 (48.4%)
34 (21.1%)
27 (16.7%)
7 (4.3%)
17 (10.5%)
8 (4.9%)
1 (0.62%)

Antibodies
Age groups

2-5
years

5-10
years

10-15
years

0
0

14 (41.2%)
10 (37%)

20 (58.8%)
17 (63%)

TPO-Ab (Total 34)
TG-Ab (Total 27)
TPO-Ab: Thyroid peroxidase antibody.
TG-Ab: Thyroglobulin antibody.

Table-3: Relationship between positivity of autoimmune thyroid disease (AITD) with
duration of type 1 diabetes mellitus (T1DM).
Duration of Diabetes

< 5 years

> 5 years

P-value*

TPO-Ab (total no 34)
TG-Ab (total no 27)

25 (73.5%)
22 (81.5%)

9 (24.5%)
5 (18.5%)

0.16
0.038

* Chi-square test of significance.
TPO-Ab: Thyroid peroxidase antibody.
TG-Ab: Thyroglobulin antibody.

Table-4: Association of glycaemic control with thyroid antibodies in children with type
1 diabetes mellitus (T1DM) (n=161).
Diabetes TPO-Ab
Control positive
Good
Fair
Poor

7
9
18

TPO-Ab P value* TG-Ab
TG-Ab
P value*
negative
positive negative
33
53
41

0.052

5
8
14

26
57
51

0.17

* Chi-square test of significance.
TPO-Ab: Thyroid peroxidase antibody.
TG-Ab: Thyroglobulin antibody.

Subclinical hypothyroidism was found in 17(10.5%)
subjects, hypothyroidism 8(4.9%) and hyperthyroidism in
1(0.62%) (Table-1).
Highest positivity of AITD was seen in subjects aged >10
years, while zero positivity wsa seen those aged <5 years
(Table-2). Duration of diabetes was associated with AITD.
TPO-Ab and TG-Ab were seen more in subjects with
diabetes duration <5 years compared to those with >5
years (Table-3).
Strict glycaemic control was observed in 33(20.5%), fair
control in 59(36.6%) and poor control in 69(42.8%)
subjects (Table-4).

Discussion
To the best of our knowledge, this is the first study
looking into prevalence of autoimmune thyroid disease in
diabetic children and adolescents in Pakistan's southern
Punjab region. The level of positivity of TPO-Ab, Tg-Ab
and of the two antibodies together shown in the current
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study are consistent with earlier studies.10-13 It is not
known whether these antibodies are directly responsible
for the pathogenesis of thyroid disease or are the result of
destruction mediated by T-cell infiltration in the thyroid.
However, a study14 observed that patients with an
increase in TSH and auto antibodies progressed more
frequently to thyroid disease.
One or more thyroid antibodies was positive in majority of
diabetic patients, which was similar to other studies.15,16
Thyroid antibodies are strongly associated with future risk
of thyroid disease.17 TSH level was high in 15.4% of
patients and all were positive for thyroid auto antibodies.
A study18 reported clinical hypothyroidism in 2.8% T1DM
children, while the current data showed it in 4.9%. The
presence of subclinical hypothyroidism varies 3-11%19 in
literature. In the current study, it was on the higher side at
10.5%. The prevalence of hyperthyroidism reported in
literature varies from 0.5% to 6%,20 while in the current
study it was 0.6%.
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Autoimmune thyroid disease is also associated with age
and duration of diabetes. It was more common in
adolescent age group 10-15 years and <5 years' duration
of diabetes, which is in line with literature.21 Glycaemic
control also affects the prevalence of AITD.22
One of the limitations of the current study is that thyroid
antibodies were performed once with no interval levels.
Children with negative thyroid antibodies may develop
these over a period of time. Annual antibodies level in
children with T1DM would reflect better prevalence of
autoimmune thyroid disease. Being a cross-sectional
research, the study also lacks information on thyroid
autoimmunity before and between the diagnosis of
T1DM, leading to failure in establishing the causal
association.

Conclusion
There was a high prevalence of thyroid abnormalities in
the current sample from southern Punjab.
Hypothyroidism was more prevalent in children
compared to hyperthyroidism. Thyroid function tests and
thyroid antibodies in all children and adolescents with
T1DM should be checked regularly.
Disclaimer: None.

10.

11.
12.

13.

14.

15.

16.

17.

Conflict of Interest: None.
Source of Funding: None.

References
1.

Powers AC. Diabetes mellitus: diagnosis, classification and
pathophysiology. In: Dennis L. Casper MD, eds. Harrison's
principles of internal Medicine. Chap 417. 19th ed. New York:

J Pak Med Assoc

18.

19.

McGraw-Hill Education, 2015.
Lu MC, Chang SC, Huang KY, Koo M, Lai NS. Higher risk of thyroid
disorders in young patients with Type 1 Diabetes: a 12-year
nationwide, population-based, retrospective cohort study. PloS
One. 2016; 11:e0152168.
Riquetto AD, de Noronha RM, Matsuo EM, Ishida EJ, Vaidergorn
RE, Soares Filho MD, et al. Thyroid function and autoimmunity in
children and adolescents with Type 1 Diabetes Mellitus. Diabetes
Res Clin Pract. 2015; 110:e9-11.
Piątkowska E, Szalecki M. Autoimmune thyroiditis in children and
adolescents with type 1 diabetes. Pediatr Endocrinol Diabetes
Metab. 2011; 17:173-7.
Oh KY, Kim YH, Yang EM, Kim CJ. Frequency of diabetes and
thyroid autoantibodies in patients with type 1 diabetes and their
siblings. Chonnam Med J. 2016; 52:136-40.
Ghawil M , Tonutti E, Abusrewil S, Visentini D, Hadeed I, Miotti V,
et al. Autoimmune thyroid disease in Libyan children and young
adults with type 1 diabetes mellitus. Eur J Pediatr. 2011; 170:9837.
Ridha MF, Al-Zubaidi MZ. Thyroid auto immune antibodies in
children with Type-I Diabetes mellitus in relation to diabetes
control. Pak J Med Sci. 2019; 35:969-73.
No authors listed. Standards of medical care in diabetes. Diabetes
Care. 2016; 39:S1-2.
Svoren BM, Nicholas J. Type 1 Diabetes Mellitus (Immune
Mediated). In: Kliegman RM, Stanton BF, Schor NF, St Geme III JW,
eds. Nelson Textbook of Pedatrics. Philadelphia: Elsevier, 2016;
pp-2763-77.
Garber JR, Cobin RH, Gharib H, Hennessey JV, Klein I, Mechanick JI,
et al. Clinical practice guidelines for hypothyroidism in adults:
cosponsored by the American Association of Clinical
Endocrinologists and the American Thyroid Association. Thyroid.
2012; 22:1200-35.
Venkatanarasu A, Sachan A. Organ specific autoimmune disorders
in type 1 diabetes mellitus. J Clin Sci Res.2017; 6:103-12.
Vlad M, Timar B, Vlad A, Timar R. Antithyroid therapy improves
glycemic control in hyperthyroid type 1 diabetes mellitus
patients. Rom J Diabetes Nutr Metab Dis. 2015; 22:411-8.
Muhame RM, Mworozi EA, McAssey K, Lubega I. Thyroid
autoimmunity and function among Ugandan children and
adolescents with type-1 diabetes mellitus. Pan Afr Med J.2014;
19:137.
Triolo TM, Armstrong TK, McFann K, Yu L, Rewers MJ,
Klingensmith GJ, et al. Additional autoimmune disease found in
33% of patients at type 1 diabetes onset. Diabetes Care. 2011;
34:1211-3.
Balsamo C, Zucchini S, Maltoni G, Rollo A, Martini AL, MazzantiL, et
al. Relationships between thyroid function and autoimmunity
with metabolic derangement at the onset of type 1 diabetes: a
cross-sectional and longitudinal study. J Endocrinol Invest. 2015;
38:701-07.
Dabelea D, Pihoker C, Talton JW, D’Agostino RB, Fujimoto W,
Klingensmith GJ, et al. Etiological approach to characterization of
diabetes type: the SEARCH for Diabetes in Youth Study. Diabetes
Care. 2011; 34:1628-33.
Kimpimäki T, Kulmala P, Savola K, Kupila A, Korhonen S, Simell T,
et al. Natural history of beta‑cell autoimmunity in young children
with increased genetic susceptibility to type 1 diabetes recruited
from the general population. J Clin Endocrinol Metab.2002;
87:4572-9.
Denzer C, Karges B, Nake A, Rosenbauer J, Schober E, Schwab KO,
et al. Subclinical hypothyroidism and dyslipidemia in children and
adolescents with type 1 diabetes mellitus. Euro J Endocrinol. 2013;
168:601-08.
Duntas LH, Orgiazzi J, Brabant G. The interface between thyroid

1807
20.

21.

22.

and diabetes mellitus. Clin Endocrinol.2011; 75:1-9.
Kadiyala R, Peter R, Okosieme OE. Thyroid dysfunction in patients
with diabetes: clinical implications and screening strategies. Int J
Clin Pract. 2010; 64:1130-39.
Shun CB, Donaghue KC, Phelan H, Twigg SM, Craig ME. Thyroid
autoimmunity in Type 1 diabetes: systematic review and
meta‐analysis. Diabet Med. 2014; 31:126-35.
Jung ES, Han DK, Yang EM, Kim MS, Lee DY, Kim CJ. Thyroid

Autoimmune thyroid disease in diabetic children and adolescents: A single center study from south Punjab

23.

autoimmunity in children and adolescents with newly diagnosed
type 1 diabetes mellitus. Ann Pediatr Endocrinol Metab.2014;
19:76-9.
Metwalley KA, El‑Saied AR. Thyroid abnormalities in Egyptian
children and adolescents with type 1 diabetes mellitus: A single
centre study from Upper Egypt. Indian J Endocrinol Metab. 2014;
18:637-41.

Vol. 71, No. 7, July 2021

