RESEARCH PAPER

Subclinical Hypothyroidism: A Prospective Obser vational Study from

Southern India

MATHRUBOOTHAM SRIDHARY, SHRIRAAM M AHADEVAN?, L ATHA VISHWANATHANY AND ANBEZHIL SUBBARAYAN?
From Departments of 1Pediatricsand 2Pediatric Endocrinology, Apollo Children’s Hospital, Chennai, Tamil Nadu, India.

Correspondenceto:

Dr ShriraamMahadevan,

Consultant Endocrinologist,

Apollo Children’'sHospital, No. 15,
Shafee Mohammed Road, Thousand
Lights, Chennai 600 006, Tamil Nadu,
India. mshriraam@gmail.com
Received: May 17, 2017;

Initial review: June21, 2017,
Accepted: December 01, 2017.

Objective: To assess the natural history and progression of subclinical hypothyroidism and to
study factors which help predict evolution of subclinical hypothyroidism into overt
hypothyroidism. Methods: Longitudinal study in 40 children (2-16 yrs) presenting with
subclinical hypothyroidism in a tertiary care unit in Chennai, India. Patients showing evidence
of overt hypothyroidism or thyroid stimulating hormone >15 mIU/mL during follow-up were
started on thyroxine. Others were followed up with 3-monthly thyroid function tests up to one
year. Results: At the end of our study period 3 (7.5%) were overtly hypothyroid, 16 (40%)
remained as subclinical hypothyroid, and 21 (52.5%) became euthyroid. Evidence of auto-
immunity at baseline was a significant (P<0.05) risk factor for progression to overt
hypothyroidism. Conclusions: Subclinical hypothyroidism in children, with thyroid
stimulating hormone upto 15 mIU/L and irrespective of thyroid autoimmunity, needs only
periodic clinical and biochemical follow up. Thyroid autoimmunity may point to an increased
probability of progression to overt hypothyroidism.
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(SCH) is a  study. After thorough history and clinical examination

biochemical condition characterized by serum

els of thyroid stimulating hormone (TSH)

ove the statistically defined upper limit of

reference range, with normal concentration of thyroid

hormones and without clinical features of

hypothyroidism [1]. SCH is a not an uncommon

condition with incidence of about 2% in pediatric age

group, though large epidemiological studies are scarce

[2,3]. SCH is often detected incidentally as patients

exhibit few or no signs of thyroid dysfunction. Thereisa

paucity of studies evaluating the natural history of SCH
fromIndia[4].

Clinicians often consider TSH abnormal when its
value exceeds the upper reference range of the
laboratory, which may result in unnecessary long term
thyroxine replacement. This prospective study was done
to assess the natural history of SCH and evaluate factors
that may help predict evolutionto overt hypothyroidism.

METHODS

This longitudinal study was done in a pediatric tertiary
care hospital between January 2015 and April 2017. The
study was approved by the Institutional Ethics
Committee. Parents of children (2-16 years) with SCH
(TSH <15 mIU/L were approached for inclusion in the
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thyroid function testing (free T4 and TSH) was done. If
TSH was elevated it wasre-measured along with thyroid
peroxidase (TPO) antibody titres on a subsequent visit.
Children recovering from recent acute illness, or other
comorbidities like seizure disorder, renal or hepatic
dysfunction were excluded. All children who presented to
our services between January 2015 to April 2016 and
satisfied the above criteriawere included based on time
sampling principle. Thyroid function testswere repeated
at 3, 6 and 12 monthsor earlier if worsening of symptoms
noted. Based on existing published literature, thyroxine
replacement inaSCH patient isusually considered when
TSH ismorethan 10 mIU/L irrespective of autoimmunity
[5]. Prior experience in our centre (unpublished) with
SCH suggest that ahigher cut-off of TSH upto 15 mlU/L
was well tolerated by children without clinical
deterioration. Hence a cut-off of 15 mlU/L was used to
start treatment in this study.

All thyroid function tests were conducted by
chemiluminescence assay and the reference ranges used
for inclusion in our study according to age is asfollows:
TSH: 2-5years. 0.4 - 6.0 mlU/L, 6- 14 years. 0.4-5mIU/
L, 15-16 years: 0.4-4.2 mIU/L, normal range of free T4
for all the age groups was. 0.8-2 ng/dL. The
thyroperoxidase (TPO) antibody test was done using
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chemiluminescent microparticle immuno-assay (CMIA)
and normal titreswere<5.6 |U/L.

In case a TSH value 215 mIU/L was detected
anytime during the study or overt hypothyroidism
diagnosed, thyroxine replacement was started. After 1
year, euthyroid antibody positive children were off the
study but kept under follow-up, as were the SCH
childrenwith or without antibody positivity.

All categorical variables were expressed as
percentages. Comparison of categorical variables was
done by Chi-square or Fisher’s exact test. Data analysis
was done using SPSS version 16.0 and ‘P’ values <0.05
was considered statistically significant.

REsuLTs

We enrolled 49 patientsin this study. Nine patients were
excluded either due to initiation of thyroxine therapy
elsewhere or were lost to follow up. The complaints
necessitating thyroid function eval uation were obesity in
28 (70%), constipation in 5 (12.5%), poor growth in 3
(7.5%), and menstrual issues, gynecomastia, dry skin
and goiter in one patient each.

At the end of the study period 3/40 (7.5%) became
overtly hypothyroid, 16/40 (40%) remained SCH and
21/40 (52.5%) became euthyroid, respectively. Among 3
children with overt hypothyroidism (2 girls, 1 boy), two
were obese and one had poor growth; all three had
autoimmunity and did not have goiter. Serum TSH was
between 5-10 mIU/L in one and between 10-15mIU/L in
other two. Goiter was seen in one child who had raised
TPO levelsand become euthyroid on follow-up.

For patients with TSH between 10-15 mlU/L at
presentation, the positive predictive value (PPV) was
20%, and the negative predictive value (NPV) was
96.7% for progression to overt hypothyroidism. Three
out of 8 patientswith positive TPO antibody titre became
overtly hypothyroid. For patients with elevated TPO
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antibody titre, PPV was 37.5% and NPV was 100% for
progression to overt hypothyroidism. Patient profile at
presentation and outcome at one year of follow up is
showninTablel.

Presence of thyroid autoimmunity was the most
significant risk factor for progression to overt
hypothyroidism (P<0.005). There was no statistically
significant difference when comparing the sex
distribution or family history of thyroid disease between
those who became hypothyroid and SCH/euthyroid.

Discussion

We observed that, in the absence of positive thyroid
antibodies, subclinical hypothyroidism in a child often
runs a benign course as most of them either revert to
euthyroid state or remainin SCH state.

One of the limitations of our study wastherelatively
short duration of follow-up. Another limitation of our
study was lack of urinary iodine levels, dueto financial
and logistic reasons, a factor that might influence
autoimmunity [6].

The proportion of children with SCH in the present
study who progressed to overt hypothyroidism was
similar to previous studies[7-9]. In another Indian study,
12.5% children with SCH and goiter had developed
overt hypothyrodism [4]. Children without evidence of
autoimmunity ran a benign course which was similar to
observations made in other studies or reviews [10,11].
Majority of our children became euthyroid during the
study. The reasons for reverting back to euthyroid state
may include simple obesity, recovering phase of recent
acute illness or subacute thyroiditis and relapsing and
remitting condition like autoimmunity [5].

Obesity was the overwhelming reason for checking
thyroid statusin our cohort. It isincreasingly recognized
that TSH elevation may occur due to obesity per se.
Although the exact mechanism of TSH elevation in

TABLE | PROFILE OF PATIENTSWITH SUBCLINICAL HYPOTHYROIDISM AT PRESENTATION AND AT ONE-YEAR FoLLow-UP (N=40)

Parametersat enrolment No. Outcome PValue
OH (n=3) SCH (n=16) Euthyroid (n=21)

TSH at diagnosis between 5-10 mlU/L 30 1 10 19 0.083
TSH at diagnosis between >10 and <15mlU/L 10 2 6 2 '
Mae 22 1 10 11 0.433
Femae 18 2 6 10

Elevated TPO antibody titre 8 3 2 3 0.006
Family history of thyroid disease 16 2 6 8 0.327

OH: Overt hypothyroidism, SCH: subclinical hypothyroidism, TSH: thyroid stimulating hormone, TPO: thyroid peroxidase.
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in the absence of thyroid autoimmunity.

WHAT THIS STUDY ADDS?

¢ Subclinical hypothyroidism in children with TSH up to 15 mIU/L may be observed without treatment, especially

obesity is unclear, the role of leptin has been postulated
[12]. Studies with thyroxine replacement for marginal
elevations of TSH in obesity had questionable benefits
[13].

The untreated children in our cohort did not have
worsening of their presenting symptoms clinically. This
study set-up was not ideal to see whether a therapeutic
trial with thyroxine would benefit improvement of
symptoms. Previous studies on thyroxine replacement
therapy in SCH have not shown any appreciable clinical
benefits[13-15].

Our experiencefrom thisstudy addsto theincreasing
evidence for expectant management in SCH. Thyroid
antibody positivity may point to anincreased probability
of conversion to overt hypothyroidism. However, evenin
the presence of autoimmunity, children often revert to
euthyroidism or remain as SCH. We conclude that
subclinical hypothyroidismin children, evenuptoaTSH
of 15 mlU/L, irrespective of autoimmunity may be
periodically followed up clinically and biochemically.
Longitudinal studies with a larger cohort and longer
duration of follow-up are needed to further analyze the
prognosisof SCH.
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