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ABSTRACT
Background. Thyroid dysfunction in patients with human

retroviral infection has been reported but the prevalence of
thyroid function abnormalities in patients on highly active anti-
retroviral therapy (HAART) has not been studied. We aimed
to assess the prevalence of thyroid dysfunction and auto-
immunity (antithyroid peroxidase auto-antibodies [TPO-Ab])
in patients on first-line HAART, identify risk factors for
thyroid dysfunction and determine any association of thyroid
dysfunction with HAART.

Methods. We screened and enrolled consecutive patients
from the outpatient department if they were (i) diagnosed
with HIV infection (enzyme-linked immunosorbent assay); (ii)
aged more than 18 years; (iii) on HAART for 1 year or more;
and (iv) clinically stable with no evidence of any acute illness
in the past 2 months. We excluded patients who were on drugs
that affect thyroid function. Thyroid function tests and CD4
counts were done.

Results. A total of 159 patients on firstline HAART were
included in the study. Their mean (SD) age was 43.3 (10)
years and duration of HAART was 44.4 (33.54) months.
The mean CD4 count was 502.8 (274.45). Forty-seven
patients (29.6%) had thyroid dysfunction. TPO-Ab positivity
was noted in 6 patients. No association was seen between
thyroid dysfunction and any type of regimen or drug. There
was a significant negative correlation between CD4 counts and
thyroid-stimulating harmone (TSH) suggesting that thyroid
dysfunction may be more prevalent when immunity is low.

Conclusions. There is a high prevalence of thyroid
dysfunction, predominantly subclinical hypothyroidism, in
patients on HAART. Thyroid autoimmunity is low in this
subset of patients. Lower immunity is associated with higher
TSH levels. Larger longitudinal studies are required to determine
the course of hypothyroidism in patients on HAART.
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INTRODUCTION
The association between human immunodeficiency virus (HIV)
infection and endocrine abnormalities is well documented in the
literature. Before the initiation of highly active antiretroviral
therapy (HAART), opportunistic infections were the primary
culprit for thyroid dysfunction. However, the effects of HIV on
the thyroid gland following HAART are still under scrutiny. In the
post-HAART era, it has been suggested that autoimmunity, non-
thyroidal illness, HAART drugs and immune reconstitution
inflammatory syndrome (IRIS) as a consequence of therapy may
all contribute to thyroid dysfunction.1

Thyroid dysfunction in patients with HIV has been observed to
range from isolated low free T4 (fT4) to overt hypothyroidism.1 A
study from northern India found the prevalence of thyroid
dysfunction in the HIV-infected population to be as high as
75.5%.2 A more recent study from the same centre reported a
considerably lower prevalence of 25%.3 There have been
conflicting reports of the association between HAART and thyroid
dysfunction.4,5 Only a few studies from India have explored
thyroid dysfunction in HIV-infected patients on therapy.2,3,6–9

Moreover, most of the Indian data do not specifically investigate
the effect of antiretroviral drugs on thyroid function in the adult
population. The conflicting findings and the paucity of data
particularly from the southern parts of India prompted this study.
Recommendations for thyroid screening for people living with
HIV (PLHIV) are much needed particularly in resource-poor
settings with a high prevalence of HIV. We hope these data would
contribute towards the formulation of guidelines. We aimed to (i)
determine the prevalence and describe the pattern of thyroid
dysfunction in PLHIV on HAART; (ii) identify risk factors for
thyroid dysfunction including the duration and nature of HAART;
and (iii) determine the prevalence of thyroid autoimmunity in this
subset of PLHIV.

METHODS
Study participants
This cross-sectional study was done at St John’s Medical College
Hospital, Bengaluru. Consecutive patients were enrolled from the
outpatient department if they were (i) diagnosed with HIV infection
(enzyme-linked immunosorbent assay); (ii) aged more than 18
years; (iii) on HAART for 1 year or more; and (iv) clinically stable

———————————————————————————————
St John’s Medical College, Bengaluru 560034, Karnataka, India
Savitha A. Sebastian, Jithu Kurian, Jyothi M. Idiculla

DEPARTMENT OF MEDICINE
S. SUMITHRA Department of Biostatistics
VIVEK MATHEW Department of Endocrinology
··············································································································································
Correspondence to JYOTHI M. IDICULLA; jyothi.i@stjohns.in



137

with no evidence of any acute illness. Patients were excluded if
they had any acute illness in the preceding 2 months or if they were
on medications that affect thyroid function.

Sample size and statistical methods
Estimation of the sample size was based on the study by Beltran
et al.5 Considering the prevalence of thyroid dysfunction to be
16%, for a 6% precision and 95% confidence interval, the minimum
number of participants required for the study was estimated to be
143.

Descriptive statistics were reported using mean (SD) or median
with interquartile range (IQR) for continuous variables; numbers
and percentages were used for categorical variables. The correlation
coefficient was computed to determine the association of thyroid-
stimulating hormone (TSH) with CD4 counts, duration of HAART
and other variables. The partial correlation coefficient was
estimated to determine the relationship between TSH and CD4
counts adjusted for age and duration of HAART. The differences
in median TSH values in groups of patients on different HAART
drugs were determined using the Mann–Whitney U test. A value
of p<0.05 was considered statistically significant. All analyses
were done using SPSS version 21.0.

Laboratory assays
CD4 counts were estimated using the flowcytometry method (BD
FACS Calibur). Thyroid function tests were done at an accredited
laboratory attached to the institution. Free T3 (fT3), fT4 and
antithyroid peroxidase antibody (TPO-Ab) were estimated by
competitive immunoassay using the chemiluminescent technology.
TSH was measured using two-site sandwich immunoassay using
direct chemiluminescent technology with constant amount of two
antibodies. The Access 2 Beckman Coulter was used to perform
the assays. The biological reference ranges for the thyroid function
tests were: TSH 0.34–4.1 mIU/ml; fT4 0.61–1.12 ng/dl; fT3 2.5–
3.8 pg/ml. The present reference ranges at our institution are
different as the machines have since been recalibrated.

Definitions1,10

• Subclinical hypothyroidism: TSH between 4.1 and 10 mIU/ml
with normal fT4 concentration

• Overt hypothyroidism: TSH >10 mIU/L with low fT4 levels
• Subclinical hyperthyroidism: TSH <0.34 mIU/ml with normal

fT4 and/or fT3 levels
• Overt hyperthyroidism: TSH <0.34 mIU/ml with elevated fT4

and/or fT3 levels
• Non-thyroidal illness: Low fT3, low fT4, normal or high TSH

levels
• Indeterminate thyroid functions: Isolated rise in fT4 or fT3

with normal TSH and TPO-Ab
• Isolated low fT4: Low fT4 level with fT3 and TSH being

normal.
The study was approved by the Institutional Ethics Committee

(IEC 162/2015).

RESULTS
A total of 159 patients were enrolled, of whom 94 were males. The
mean (SD) age at diagnosis was 38.8 (10.8) years and the mean
(SD) duration of HIV was 55.0 (38.12) months (Table I). The
median CD4 count was 460 (IQR 341, 596) and the median TSH
was 2.58 (IQR 1.8, 4.0). All patients received lamivudine at some
time during treatment (Table II). Thyroid dysfunction was observed
in 47 patients. The most commonly observed thyroid function

abnormality was subclinical hypothyroidism in 29 patients (Table
III). Of the 30 patients with hypothyroidism, only 4 had elevated
TPO-Ab titres. TSH levels had a negative correlation with duration
of ART and CD4 counts. Age had a negative correlation with CD4
counts. Even after adjusting for age and duration of ART, TSH
levels had a negative correlation with CD4 (Tables IV). The
median TSH levels in patients receiving a particular drug (Table
V) were compared to those of patients who had not received the
drug. The only statistically significant difference was noted
between patients who had and had not received zidovudine.
However, it is clinically irrelevant as the median TSH values were
within the normal range.

DISCUSSION
A large cross-sectional population survey done in southern India
concluded that the prevalence of thyroid dysfunction in adults is

TABLE I. Demographic and clinical characteristics of the study
participants (n=159)

Characteristic Mean (SD)

Male sex, n (%) 94 (59.1)
Age (years) 43.3 (10.04)
Age at diagnosis (years) 38.8 (10.8)
Duration of HIV (months) 55.0 (38.12)
Latest CD4 counts (cells/cmm) 502.8 (274.45)
Duration of antiretroviral therapy (months) 44.4 (33.54)
CD4 counts at diagnosis (cells/cmm) 209.8 (177.03)
Thyroid-stimulating hormone (mIU/L) 3.13 (2.01)
Free T3 (pg/ml) 3.19 (0.84)
Free T4 (ng/dl) 0.90 (0.25)

TABLE II. Drugs administered to the study participants
Drug n (%)

Zidovudine 149 (93.7)
Stavudine 32 (20.1)
Lamivudine 159 (100)
Stavudine and lamivudine 32 (20.1)
Nevirapine 149 (93.7)
Stavudine, lamivudine and nevirapine 32 (20.1)
Zidovudine, lamivudine and nevirapine 142 (89.3)
Zidovudine, lamivudine and efavirenz 53 (33.3)
Efavirenz 59 (37.1)
Stavudine, lamivudine and efavirenz 12 (7.5)
Tenofovir 23 (14.5)
Tenofovir, lamivudine and efavirenz 18 (11.3)
Tenofovir, lamiviudine and nevirapine 13 (8.2)

TABLE III. Patterns of thyroid dysfunction
Thyroid dysfunction n (%)

Subclinical hypothyroidism 29 (18.2)
Overt hypothyroidism 1 (0.6)
Subclinical hyperthyroidism 0
Overt hyperthyroidism 0
Non-thyroidal illness 0
Isolated rise in free T3 or free T4 5 (3.1)
Isolated low free T4 6 (3.7)
Positive thyroid peroxidase antibody 10 (6.3)
Normal 112 (70.4)

Total 159
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19.6% (with 9.4% subclinical thyroid dysfunction).11 The
prevalence of thyroid dysfunction documented in persons with
HIV in India is much higher, i.e. 23% to 75.5%,2,3,6 whereas in our
study it was 29.6%. Studies in the West have reported the
prevalence of thyroid dysfunction between 10% and 18%.4,5,12

These wide variations in prevalence across studies may be explained
by the heterogeneity of the cohort with regard to the duration and
stage of illness, receipt of HAART, nature of HAART, associated
infections and severity of immunodeficiency. Differences in the
prevalence of thyroidal illness between ethnic communities have
been reported in the West.13 Our results would suggest that such
a difference may also be present between people of Indian origin
and western populations. These differences may be explained by
the lower immunity and greater prevalence of iodine deficiency in
our population. The delayed initiation of HAART and poor
nutrition in our population would contribute towards lower
immunity compared to the western cohort.

The most common pattern of thyroid dysfunction is subclinical
hypothyroidism, which is consistent across studies. We
documented hypothyroidism in 30 (18.9%) patients, of whom
only 1 patient had overt disease. In contrast, the prevalence of
subclinical hypothyroidism in southern India is <10%.11,14 Besides
an underactive thyroid, isolated fT4 and indeterminate results of
thyroid function tests were also noted in our study. A similar
distribution is seen in studies that have categorized the patterns of
dysfunction.1,5,12,15 Isolated low fT4 was as high as 6.8% in the
study by Beltran et al.,5 and was 3.7% in our study. The
pathophysiological basis for this has been suggested to be a
hypothyroid-like regulation of the pituitary–thyroid axis. The
basis of this hypothesis is the elevated 24-hour mean TSH levels
and the higher TSH peak response on thyrotropin-releasing

hormone stimulation seen in these patients.16 Assay interference
due to HAART agents may be contributory.1 While isolated fT4
elevation could be the non-thyroidal illness syndrome, isolated
fT3 elevation could not be explained or categorized.

In our study, TPO-Ab positivity in patients with hypothyroidism
was low, i.e. only 4 of 30 patients. Increased autoimmunity has
been observed in early disease, probably due to the effect of the
virus on the host tissues.17,18 IRIS has also been observed in this
context. The 6.2% TPO-Ab positivity in our study was comparable
to the Kolkata report of 3.9%.3 Silva et al. from Brazil,19 who
found 4.3% positivity in patients with thyroid dysfunction, did not
discard the possibility of autoimmunity in these immunodeficient
people, and suggested the need for tissue studies. The lower
autoimmune marker status may point to other considerations in
the aetiology of thyroid dysfunction in these patients.

Though the role of HAART is questioned by some studies,
associations with nucleoside reverse transcriptase inhibitors
(NRTIs) and protease inhibitors have been observed. Silva et al.19

and Beltran et al.5 suggested a link between the use of stavudine
and thyroid dysfunction, as has been described by Zandman-
Goddard and Shoenfeld.17  In the study by Beltran et al., the odds
ratio (OR) for hypothyroidism in patients receiving HAART was
2.7.5 A correlation with NRTI use and elevated TSH has been
reported from Austria in a study that enrolled 410 patients.20

In their study on 359 patients (the majority were on HAART),
Sharma et al. did not find any association with any of the HAART
drugs.3 Bongiovanni et al. in their study on three groups of
patients ranging from ART-naïve to those on at least 1 year of
ART also found no association between HAART and thyroid
dysfunction.20 Our study showed no association between thyroid
dysfunction and the individual ART drugs.

Another observation from our study is the negative association
with CD4 count. Even after adjustments for age and duration of
ART, higher CD4 counts were associated with lower TSH.5 In
their study of 50 patients, Jain et al. reported such an association
with CD4. They suggested that thyroid abnormalities manifest as
CD4 counts fall with advancing disease.8 Beltran et al. also
suggest that low CD4 count is associated with the prevalence of
subclinical hypothyroidism with an OR of 2.5 in those with CD4
counts <200.5 Sharma et al., who made similar observations,
suggested that patients with low CD4 counts may have higher
viral loads.3 An Indian study on HIV-infected children has reported
an inverse correlation between CD4 and TSH, as observed by us.9

The association may be due to the increased risk of infections or
infiltration of the thyroid gland in patients with lower CD4 counts.
However, it requires a tissue diagnosis for confirmation.

The main strength of our study is the inclusion of patients with
stable clinical parameters, thus excluding those with the sick
euthyroid syndrome. The main drawback of our study is the lack
of a comparison group who were not on ART. Anti-thyroglobulin
antibodies and imaging studies were also not done.

Conclusion
Subclinical hypothyroidism is the most frequently observed thyroid
dysfunction, and TPO-Ab positivity in PLHIV is low. Our study,
albeit with limitations, suggests that people with HIV on HAART
should be screened for thyroid dysfunction. In this context, it is
noteworthy that patients with subclinical hypothyroidism, who
have symptoms or suffer from cardiovascular disease require
treatment.21 Larger studies are necessary to evaluate the health of
PLHIV and mild thyroid dysfunction as well as pharmaco-
economics of screening to better inform guidelines.

TABLE IV. Correlation between thyroid-stimulating hormone,
duration of HIV and CD4 counts

Parameter Correlation p value
coefficient

Thyroid-stimulating hormone
Duration of HIV –0.192 0.015
CD4 –0.187 0.018
CD4 adjusted for age –0.17 0.03
CD4 adjusted for age and duration of –0.16 0.05

antiretroviral therapy
Duration of HIV
CD4 0.388 <0.001
Duration of antiretroviral therapy 0.783 <0.001
CD4
Age –0.163 0.039
Duration of antiretroviral therapy 0.353 <0.001

TABLE V. Comparison of median thyroid-stimulating hormone
levels in patients who did or did not receive various drugs

Drug Median (25th and 75th percentile)
thyroid-stimulating hormone

Received Not received

Zidovudine 2.4 (1.8, 3.9)* 3.5 (2.4, 7.9)
Stavudine 2.6 (1.9, 4.5) 2.6 (1.8, 3.9)
Nevirapine 2.4 (1.8, 4.0) 3.4 (3.7, 4.6)
Efavirenz 2.9 (1.9, 4.0) 2.4 (1.7, 3.9)
Tenofovir 2.9 (2.2, 4.3) 2.4 (1.8, 3.9)
*p<0.05, using Mann–Whitney U test
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