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INTRODUCTION 

Abnormal thyroid function tests are common among 

human immunodeficiency virus (HIV)–infected patients.1 

In fact, thyroid dysfunction is among the commonest 

endocrinopathies in HIV.2 Although the prevalence of 

overt thyroid disease does not appear to be significantly 

increased as compared to the general population, subtle 

thyroid dysfunction is common, believed to occur in as 

many as 35% of all HIV infected individuals.3 

In patients with advanced HIV disease, variety of systemic 

opportunistic conditions that infect or infiltrate the thyroid 

can decrease or increase T4 secretion.4 Less frequently, 

hypothalamic pituitary failure caused by central nervous 

system infections such as Cryptococcosis or 

Toxoplasmosis has been reported.5 Thyroid dysfunctions 

in HIV-positive individuals can result from gland 

destruction by opportunistic pathogens (Pneumocystis 

jirovecii or Cytomegalovirus).6 
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ABSTRACT 

 

Background: Increasing prevalence of thyroid dysfunction has been reported in human immuno-deficiency virus 

(HIV)-infected patients. However, there is insufficient evidence to recommend routine thyroid screening of 

asymptomatic individuals. Hence, this study was undertaken in an attempt to resolve these issues. Objectives of this 

non-randomized, cross-sectional, single-center study was to study thyroid function in HIV positive patients at various 

stages of disease.  

Methods: This single-center study was carried out at Al-Ameen Medical College Hospital and Government District 

Hospital Bijapur, Karnataka, India from December 2020 to December 2022. The final selected study population 

included newly diagnosed adult and adolescent (17-60 years) HIV+ patients was composed of 100 participants of either 

gender. Patients were interviewed and enrolled in the study after examining in detail according to the proforma and then 

by taking their written consent and explaining the purpose of the study. The thyroid hormone assays (S. TSH, FT3 and 

FT4) were done by chemiluminescence immuno assay (CLIA) using ADVIA Centaur-equipment. 

Results: Overall mean age was 36 years (range in years: 17–66 years) and 66 patients (66%) were males. Male: female 

ratio of 1.94:1 was recorded. In the 50 patients having acquired immuno-deficiency virus (AIDS), FT3 levels ranged 

from 0.230 to 4.0 picogram/ml with a mean of 2.131+0.9826 picogram/ml. In 50 patients having AIDS, the FT4 levels 

ranged from 0.30 to 1.90 nanogram/dI with a mean 1.179±0.4484 nanogram/dl.  

Conclusions: All forms of thyroid dysfunction were observed.  
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In patients with AIDS, a high prevalence of sick euthyroid 

syndrome has been reported, probably due to a 

hypothalamic-pituitary deficit related to the progression of 

immunodeficiency and cachexia. During antiretroviral 

therapy, the prevalence of 2 generally asymptomatic 

conditions (sub clinical hypothyroidism, which is 

characterized by isolated elevated thyroid-stimulating 

hormone levels, and isolated low free thyroxine levels) is 

increased. In addition, Graves’ disease may occur during 

immune reconstitution. The data on the prevalence of 

thyroid dysfunction in HIV infected patients from India is 

scant.7 

Testing for thyroid disease among symptomatic patients 

should begin with measurement of the thyroid-stimulating 

hormone level.8,9  

However, there is insufficient evidence to recommend 

routine thyroid screening of asymptomatic HIV-infected 

individuals. In view of the above, the objective of this 

study was to study thyroid function in HIV positive 

patients at various stages of disease. 

METHODS 

Patients visiting the Al-Ameen Medical College Hospital 

and Government District Hospital Bijapur, Karnataka, 

India between December 2020 to December 2022 were 

invited to participate and were included in this non-

randomized, cross-sectional, single-center study after 

obtaining their written informed consent. The final 

selected study population included newly diagnosed adult 

and adolescent (17-60 years) HIV+ patients was composed 

of 100 participants of either gender.  

Patients were interviewed and enrolled in the study after 

examining in detail according to the proforma and then by 

taking their written consent and explaining the purpose of 

the study. Patients with past history s/o thyroid illness, 

clinically evident thyroid enlargement, or signs of thyroid 

disease; on drugs known to interfere with thyroid hormone 

metabolism for e.g. rifampicin, steroids, ketoconazole, 

anti-epileptics; with abnormal liver function tests i.e. 

SGOT or SGPT levels greater than three times the upper 

normal limit; with abnormal renal function tests i.e. serum 

creatinine level greater than 1.6 mg°/0; and who could not 

provide informed consent were excluded from the study. 

The Institutional Ethics Committee approved this study. 

Patient population 

100 consecutive HIV+ cases were studied in two groups. 

Group A included 50 HIV+ patients having AIDS. A HIV+ 

patient is said to have AIDS if the patient fulfils any of the 

following criteria: CD4+ cell count of <200/l, regardless 

of the presence of opportunistic infections or neoplasms; 

or CD4+cell count of >200/l with at least one of the 

following: pulmonary or extra pulmonary tuberculosis, 

candidiasis of lower airways and/or esophagus, 

cryptococcosis extra pulmonary, chronic intestinal 

cryptosporidiosis (>1 months duration), invasive cervical 

cancer vi. Kaposi's sarcoma, primary brain lymphoma or 

Burkitt's lymphoma, HIV related encephalopathy, 

cytomegalovirus retinitis, pneumocystis jiroveci 

pneumonia, herpes simplex: chronic ulcer (s) (>1 month’s 

duration) or bronchitis, pneumonia, or esophagitis, 

progressive multifocal leukoencephalopathy, pneumonia 

recurrent, Salmonella septicemia recurrent, and wasting 

syndrome due to HIV.  

Group B included 50 HIV+ patients having CD4+ cell 

count >200/l without any opportunistic infection or 

complication. CD4+ cell count was noted which was 

determined by flow-cytometry with fluorescence activated 

cell sorter (FACS) Calibur count system (Beckton 

Dickinson, USA). 

Blood analysis 

A single blood sample drawn between 8 am to 12 noon was 

subjected for laboratory analysis. Patients were evaluated 

for free thyroxin (FT-4), free tri-lodothyronine (FT-3) and 

serum thyroid stimulating hormone (S. TSH) levels. The 

principle of free thyronines assay is a solid-phase, 

chemiluminescent, competitive analogue immunoassay 

while that of S. TSH estimation is a solid-phase, two site 

chemiluminescentimmunometric assay. In all patient’s 

liver function test (LFT), kidney function test (KFT) and 

haemogram were done. 

Thyroid function tests 

The thyroid hormone assays (S.TSH, FT3 and FT4) were 

done by chemiluminescencelmmuno assay (CLIA) using 

ADVIA Centaur-equipment. Definitions used are as per 

recommendations of consensus statement by the American 

Association of clinical endocrinologists, the American 

thyroid association, and The Endocrine Society.10 

Statistical methods 

The data was collected on an excel sheet and descriptive 

statistical analysis was performed. Analytical method of 

statistical analysis was undertaken through Pearson's 

correlation coefficient. 

RESULTS 

In total, 100 patients were enrolled for the study. Overall 

mean age was 36 years (range in years: 17–66 years) and 

66 patients (66%) were males. Table 1 summarizes the age 

group and gender characteristics of study population. 

Out of 100 HIV+ cases studied, 66 (66%) were males and 

34 (34%) were females, with male: female ratio of 1.94:1 

was recorded. The age in these cases ranged from 17 years 

to 66 years with a mean of 36.22±9.07. Of these 100 cases, 

6 (6%) were below 25 years, 37 (37%) were between 25-

34 years, 37 (37%) were between 35-44 years and 20 
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(20%) were above 44 years. Mean age for a male patent 

was 37.95±9.26 years and for a female patient was 

32.85±7.75 years. 

Table 1: Age group and gender characteristics of 

study population. 

Age groups in 

years 
Male Female Frequency 

17-24 1 5 6 

25-34 24 13 37 

35-44 25 12 37 

>44 16 4 20 

Total 66 34 100 

In the 50 patients having AIDS, FT3 levels ranged from 

0.230 to 4.0 picogram/ml with a mean of 2.131+0.9826 

picogram/ml. 34 (68%) patients had normal FT 3 levels 

while FT3 levels were below normal in 16 (32%) patients. 

In the 50 HIV positive patients studied FT3 levels ranged 

from 1.71 to 4.10 picogram/ml with a mean of 2.828+6406 

pico gram/ml 48 (96%) patients had normal FT3 values 

while 2 (4%) patients had FT3 levels below the normal 

range (Table 2). 

Table 2: Tabulation showing free trilodothyronine 

(FT3) in 50 AIDS patients (group A) and free 

trilodothyronine (FT3) in 50 HIV+ patients (group B). 

Observation 

FT3 (pico 

gram/ml) 

Frequency 

(%) of 

group A 

patients 

(%) 

Frequency 

(%) of 

group B 

patients 

(%) 

Observa-

tion (%) 

Normal 

(1.8-4.2) 
34 (68) 34 (68) 34 (68) 

Elevated 

(>4.2) 
0 (0) 0 (0) 0 (0) 

Decreased 

(<1.8) 
16 (32) 16 (32) 16 (32) 

In 50 patients having AIDS, the FT4 levels ranged from 

0.30 to 1.90 nanogram/dl with a mean 1.179±0.4484 

nanogram/dl. 39 (78%) patients had normal FT4 levels 

while FT4 levels were below normal in 11 (22%) patients. 

Elevated FT 4 level was not observed in any patient. In the 

50 HIV+ patients the FT4 levels ranged from 0.66 to 2.41 

nanogram/dl with a mean of 1.310±0.3183 nanogram/dl. 

48 (96%) patients had normal FT 4 values, 1 (2%) patient 

had FT 4 level below normal range and 1 (2%) patient had 

FT 4 level above normal range (Table 3). 

In the 50 AIDS patients the S. TSH value ranged from 1.11 

to 15.0 µIU/ml with a mean of 5.622±3.616 µIU/ml. 27 

(54%) patients had normal S. TSH levels while S. TSH 

levels were above normal in 23 (46%) patients. No patient 

had decreased S. TSH level. The patients with increased S. 

TSH levels had no clinical examination of 

hypothyroidism. In the 50 HIV+ patients the S. TSH levels 

ranged from 0.25 to 6.030 µIU/ml with a mean of 

2.43±1.115 µIU/ml. 47 (94%) patients had normal S. TSH 

levels while 2 (4%) patients had S. TSH levels above 

normal range (Table 4). 

Table 3: Tabulation showing free thyroxine (FT4) in 

50 AIDS patients (group A) in 50 HIV+ patients 

(group B). 

Observation  

FT4 (ng/ml) 

Frequency 

(%) of group 

A patients  

Frequency (%) 

of group B 

patients 

Normal (0.8-1.9) 39 (78) 48 (96) 

Elevated (>1.9) 0 (0) 1 (2) 

Decreased (<0.8) 11 (22) 1 (2) 

Table 4: Tabulation showing serum thyrotropin (S. 

TSH) in 50 AIDS patients (group A) in 50 HIV+ 

patients (group B). 

Observation 

TSH (µIU/ml) 

Frequency 

(%) of group 

A patients  

Frequency (%) 

of group B 

patients 

Normal (0.4-4.0) 27 (54) 47 (94) 

Elevated (>4.0) 23 (46) 2 (4) 

Decreased (<0.4) 0 (0) 1 (2) 

DISCUSSION 

Endocrine system is one of the important systems involved 

in HIV, and in this, thyroid gland involvement is most 

commonly described.11 Subtle abnormalities in thyroid 

function is common in HIV positive individuals. The cause 

of this is multifactorial viz. opportunistic infections or 

tumors occurring in patients at the symptomatic stage of 

infection, defective function of the immune system, 

antiretroviral drugs used or a direct effect of HIV itself.12 

There are many studies showing correlation between HIV 

infection and its associated conditions like stage of 

infection, CD4 count, OIs, HAART and 

thyroiddysfunction.13-17 However, these correlations are 

unclear. 

In present study, clinical (overt) hypothyroidism was seen 

in 25 (25%) patients, 74 (74%) had sub clinical 

hypothyroidism, 1 (1%) had isolated low TSH levels. 

Beltran18 in a similar study reported overt hypothyroidism 

in 26%, sub clinical hypothyroidism in66% and an isolated 

low TSH level in 6% of 350 subjects studied. 

Low free T4 levels and sub clinical hypothyroidism which 

correlated with low CD4 counts were reported in a Spanish 

population. In a similar study by Raffi et al, the main 

abnormalities were sick euthyroid syndrome with low tri-

idothyronine and/or thyroxine in 16% of patients.19 In a 

study by Quirino et al, out of total 687 patients, 51(7.42%) 

were sub-clinically hypothyroid.20 Madge et al reported 

that out of 1565 patients, thirty-nine (2.5%) were found to 
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have overt hypothyroidism, and eight had overt 

hyperthyroidism.21 Sixty-one (4%) had sub clinical 

hypothyroidism, five (had sub clinical hyperthyroidism 

and 263 (17%) had a non-thyroidal illness. A normal TFT 

was obtained in 1118 patients (75.5%). Prevalence of overt 

primary hypothyroidism in the general population and 

HIV infected individuals from different studies across the 

globe has been reported to be 0.3% and 0–2.6%, 

respectively. Our study had a number of strengths. First, 

we included consecutive patients resulting in a cohort 

generalizable to general practice. Second, the study design 

ensured sufficiently large sample size (here n=100). 

Regarding the limitations of our study, we must emphasize 

that it was carried out in a single center. Another potential 

limitation of this study was that it was conducted in a 

tertiary care hospital, the study group does not show the 

population characteristics and the patients in the study 

could not be equally distributed for HIV associated 

conditions like stage of infection, CD4 count, and 

HAART. Finally, clinical data over opportunistic 

infections could not be extrapolated. Therefore, the results 

may not adequately represent the results that would be 

observed in the HIV population. 

CONCLUSION 

Abnormal thyroid function test results are common among 

HIV-infected individuals. Currently, there is insufficient 

evidence in favor of screening for thyroid abnormalities 

among asymptomatic HIV-infected individuals. Patients 

on HAART have high prevalence of sub clinical 

hypothyroidism as compared to patients naïve to HAART. 

Hence, patients on HAART may need regular monitoring 

of thyroid function tests. Larger studies are needed to 

examine the epidemiology and health consequences of 

mild thyroid dysfunction in HIV-infected patients and to 

better inform screening and treatment guidelines.  
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