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ABSTRACT 
HIV infection can cause thyroid abnormality, and the use of 
Antiretroviral (ARV) can make it worse. The objective of this study was 
to identify the difference of thyroid profile level in HIV/AIDS before and 
after fixed-dose combination (FDC) therapy. This was a descriptive 
longitudinal observational study using one group pretest and posttest 
comparative design involving 20 samples. The subjects were all 
HIV/AIDS patients receiving ARV FDC but never received such therapy 
before. The mean age of the subjects was 32.9±9.19 years, with a 
range of 20-50 years. The majority of the subjects were males 15 
(75%) and the most risk factor was vaginal sex as much as 11 subjects 
(55%). TSH and FT4 mean levels before therapy were 1.1±0.22 µIU/ml 
FT4 and 1.15±0.17 ng/dl, respectively and after receiving FDC ARV 
were of 2.34±1.23 µIU/ml and 1.01 ± 0.14 ng/dl, respectively. There  

 
were significant differences in TSH (p = 0.000), FT4 (p = 0.012), and 
CD4 (p = 0.000) in HIV/AIDS patients before and after receiving FDC 
ARV for 3 months. There was a significant difference in thyroid profile 
before and 3 months after received ARV FDC. 
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INTRODUCTION 
Human Immunodeficiency Virus/Acquired 

Immunodeficiency Syndrome (HIV/AIDS) has a high 

mortality rate and is the fourth leading cause of death in the 

world. Besides, HIV is rapidly growing, chronic, progressive 

and serious illness compared with other diseases.(1,2)  

However, the discovery of Highly Active Anti-Retroviral 

Therapy (HAART), or commonly called antiretroviral 

(ARV), is given to decrease the viral load in the blood. This 

helps to reduce the damage caused by HIV.(3,4) Almost 37.9 

million people are living with HIV worldwide and it is 

estimated that 36.2 million of them are adults aged 15 49 

years. Also, data in 2018 showed that there were 1.7 million 

new infections of HIV and around 770, 000 people have died 

because of AIDS-related illnesses.(2) However, there are still 

some obstacles in the treatment of HIV patients who take 

ARVs. Also, HIV/AIDS prevention is very important and 

necessary.(5) 

The incidence of thyroid abnormalities in HIV patients is 

about two to three times the general population. This 

condition is exacerbated by the use of ARVs. Various 

spectrums of thyroid abnormalities that often arise include 

overt hypothyroidism, subclinical hypothyroidism, isolated 

low Free Thyroxine (FT4) 

 and euthyroid sick syndrome (ESS). The detection of 

thyroid abnormalities is often difficult so that it increases 

the morbidity and mortality of HIV/AIDS patients.(6 8) 

Some studies recommended examining thyroid status in 

HIV patients to reduce morbidity and mortality, but until 

now there have been no official recommendations, both 

national and international, which suggest that data is still 

lacking and many aspects still need further 

investigation.(7,9)  

The cause of the emergence of this thyroid disorder itself, 

the HIV/AIDS, can lead to a chronic inflammatory process 

that affects the secretion of thyroid hormones, as similar 

with other infections,(10,11) and is exacerbated by the use 

of antiretroviral drugs through a disruption mechanism in 

the process of production and metabolism of thyroid 

hormone itself. Thyroid dysfunction in HIV patients can 

reduce the quality of life, increase morbidity and 

mortality.(12)  

Thyroid hormones affect the body's immune system, where 

the process of maturation, differentiation, and activation is 

influenced by the levels of the thyroid hormones present. 

Besides, the incidence of cardiovascular disease due to 

hypothyroid and subclinical hypothyroidism is increasing, 

so thyroid profiles are important to evaluate.(13 15) This 

study aims to examine differences in thyroid profile level, 

represented by thyroid-stimulating hormone (TSH) and 

FT4, in HIV patients before and after 3 months of ARV 

therapy, especially those receiving the fixed-dose 

combination FDC (tenofovir, lamivudine, efavirenz) 

regimen as first-line treatment based on the 2015 Minister 

of Health Regulation. 

 

METHODOLOGY 
This study was a longitudinal observational study using one 

group pretest and posttest the design. The purpose of this 

study was to determine differences in TSH and FT4 levels 

before and 3 months after the administration FDC ARV. 

The study was conducted in the Outpatient Clinic of 

Infectious Disease Intensive Care, Department of Internal 

Medicine, Faculty of Medicine, Universitas Airlangga, Dr. 

Soetomo Hospital, Surabaya, Indonesia. Data were collected 

from May to September 2018. 

The study population was patients diagnosed with 

HIV/AIDS who visited the Outpatient Clinic, Infectious 

Disease Intensive Care, Dr. Soetomo Hospital, Surabaya, 

Indonesia. Samples were patients diagnosed with 
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HIV/AIDS who visited the clinic from May to September 

2018, who met the inclusion and exclusion criteria. 

Sampling in this study was conducted by consecutive 

sampling. If there were patients who met the inclusion and 

exclusion criteria in the population, the patients would be 

immediately included in the study. The number of the 

samples taken were total samples in the predetermined 

period. 

The inclusion criteria in this study were HIV/AIDS patients 

who had not received ARV therapy in the Outpatient Clinic, 

Infectious Disease Intensive Care, Dr. Soetomo Hospital, 

Surabaya, Indonesia, between May - September 2018 

according to Karnofsky performance status scale 80-100, 

patients aged 18-50 years, history taking can be performed 

on the patients, and the patients are willing to take part in 

the study by signing informed consent. 

Exclusion criteria were patients undergoing ARV therapy, 

receiving anti-thyroid drugs and thyroid hormone agonists, 

consuming phenytoin, carbamazepine, amiodarone, 

ethionamide, PAS interferon, being critically ill or 

experiencing severe acute infection, having a history of 

routine alcohol use and smoked, had undergone 

thyroidectomy, had tuberculosis treatment with rifampicin 

regimen, had chronic diarrhea, was in a state of pregnancy, 

had liver disease/impaired liver function and chronic kidney 

disease, disobeying ARV treatment rules, having poor 

compliance and or loss to follow up, having adverse events 

that cause harm and/or hazard to life health and safety-

related to ARV drugs used, and refusing to continue 

research for any reason. 

Before the analysis, the normality of the data was tested. If 

the available data were normally distributed, a paired T-test 

was carried out and if the available data were abnormally 

distributed then the data were subjected to the Wilcoxon 

test. Paired T or Wilcoxon tests were used to compare TSH 

and FT4 levels before and 3 months after receiving FDC 

ARV therapy. The statistical test was regarded as significant 

if p<0.05. 

 

RESULTS 

The general characteristics of the subjects were shown in 

Table 1. The mean age of the subjects was 32.9 ± 9.19 years, 

with the youngest being 20 years and the oldest 50 years. The 

majority of the subjects were males, 15 (75%), and the most 

risk factor was vaginal sex as much as 11 subjects (55%). 

Regarding the WHO clinical stage, subjects with clinical 

stage 1 were 5 subjects (25%), clinical stadium 2 were 13 

subjects (65%), clinical-stage 3 were 2 (10%), and none of 

the subjects had clinical stage 4. Subjects with a CD4 cell 

count of less than 200 were 12 (60%), 4 subjects (20%) were 

in CD4 range of 200-349, 4 subjects (20%) were in CD4 

range of 350-499  and none of the subjects had CD4 above 

500. 

TSH and FT4 levels were examined before and 3 months 

after receiving FDC ARV. Subjects' TSH and FT4 levels 

before receiving FDC ARV showed TSH mean levels of 1.1 

± 0.22 µIU/ml with normal data distribution. The FT4 level 

had mean value of 1.15 ± 0.17 ng/dl with normal data 

distribution. There was 1 subject (5%) with isolated low FT4 

in the sample before receiving FDC ARV. TSH and FT4 

levels of the subjects after receiving FDC ARV showed mean 

TSH of 2.34 ± 1.23 µIU/ml with normal data distribution. 

FT4 levels showed mean value of 1.01 ± 0.14 ng/dl with 

normal data distribution. There were 2 subjects (10%) with 

isolated low FT4, 2 subjects (10%) with subclinical 

hypothyroidism, and 1 subject (5%) with overt 

hypothyroidism (Table 2). 

The difference of TSH before and three months after 

receiving FDC ARV treatment had normal data 

distribution, we used paired comparative T-test to analyze 

the difference. Comparative analysis between TSH and FT4 

level in month 0 and month 3 in this study can be seen in 

Table 3. The table showed that there were significant 

differences in TSH, FT4, and CD4 with p = 0.000; p = 0.012; 

p = 0.000, respectively, in HIV/AIDS patients after receiving 

FDC ARV for 3 months. 

 

DISCUSSION AND CONCLUSION 
Findings from this study showed significant differences in 

TSH and FT4 levels before and after 3 months of treatment 

with FDC ARV. Thyroid profile abnormalities, such as overt 

hypothyroidism, subclinical hypothyroidism, and isolated 

low FT4, were found more in patients after ARV treatment. 

This indicates that thyroid profile abnormalities can occur 

in the first 3 months of consuming FDC ARV. There were 

significant differences in CD4 before and 3 months after 

receiving FDC ARV, where the mean post-FDC ARV 

treatment had a higher CD4 value. CD4 count was the most 

important biomarker of disease stage and progression in 

patients with an HIV infection.(16) Thyroid abnormalities 

were found more in CD4 >200, i.e. in patients after 3 months 

of ARV treatment.  

In this study, the mean age of the subjects was in the range 

of 20-50 years. This is in accordance with statistical data 

from the Ministry of Health in 2017 that most individuals 

with HIV ranged in age from 25-49 years.(8) We limited the 

age in this study, because of the older the age, the higher the 

incidence of thyroid abnormalities. Besides, the number of 

individuals with HIV/AIDS in older age is also low. The 

majority of the subjects were males. Based on the data from 

the Ministry of Health in 2017, most individuals with 

HIV/AIDS were males with ratio male: female 2:1, probably 

because of the high risk of risky vaginal sex and anal sex, 

where the key group was the homosexual males with risky 

anal sex.(8,17)  

The risk factor characteristics of this study were found with 

risky anal sex, and risky vaginal sex. None of our research 

subjects had risk factors for injecting drugs, because even in 

the world HIV/AIDS risk factors in the form of injecting 

drug use is declining, perhaps due to increased alertness 

among injecting drug users to HIV/AIDS infection. 

Among 20 subjects in this study, most subjects were in 

clinical stage 2 and no subject with clinical stage 4. There 

were none of our study subjects with clinical stage 4 because 

our inclusion criteria were outpatients with good 

performance status. We also excluded the condition of 

patients with severe active infections, because it could 

become a confounding result of thyroid function 

examination. The clinical progression in HIV patients 
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receiving treatment is estimated by the different levels of 

viral load and CD4 count.(3)  

Isolated low FT4 is one of the thyroid disorders quite often 

found in patients with HIV/AIDS. TSH levels before the 

starting of the treatment could be different between studies. 

This could result from several factors, including the method 

of TSH examination. Previous studies revealed that 

immunoassay examination for TSH measurements used 

different calibrations. Also, human TSH has different 

glycoforms, so that a different immunoassay examination 

may detect the TSH differently. This condition causes 

difficulty in the standardization of examinations and the 

presence of different results between each individual.(18) 

The results of the examination of thyroid profiles in the 3rd 

month could be regarded as quite significant, and, according 

to the theory we have discussed, there were significant 

thyroid abnormalities compared with the results before 

receiving FDC ARVs.(19,20)  

In the post-treatment sample, subjects with CD4 levels <200 

were decreased and those with CD4 >200 were increased. 

This increase in CD4 levels may indicate that the subjects 

were disciplined enough to take medication. The previous 

study obtained a correlation between CD4 and thyroid 

profile.(13)  A study in India also found a correlation 

between CD4 and FT4. These findings differed from the 

findings of our study, where the number of subjects with 

CD4 <200 decreased after administration of ARV for three 

months and the population with CD4 levels >200 increased, 

where thyroid profile abnormalities were mainly obtained 

in patients with CD4 levels >200. There are remain a 

challenge to control the HIV epidemic in developing 

countries due to the financial burdens for people living with 

HIV in accessing and receiving HIV care.(3) 

There were significant differences in thyroid profile and 

CD4 before and 3 months after receiving ARV FDC, but the 

etiology of thyroid disturbances cannot be explained, if its 

caused by ARV or HIV infection itself. Future studies need 

to include periodic physical examinations with the 

ultrasound of the thyroid gland to help establish the 

occurrence of side effects in the thyroid gland; exclude 

confounding factors such as direct infection of the thyroid 

gland, radiological mass in the thyroid gland, and thyroid 

peroxidase antibody examination to rule out other causes of 

increased TSH; and the use of better research methods, such 

as prospective cohort analysis, with longer periods and 

involving control groups. 
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Table 1. General characteristics of subjects 

Characteristics N (%) 

Sex  

Male 15 (75%) 

Female 5 (25%) 

Age (years)  

Mean±SD 32.9±9.19 

Median 20-50 

Risk Factor  

Anal sex 9 (45%) 

Vaginal sex 11 (55%) 

Clinical Stage  

Stage 1 5 (25%) 

Stage 2 13 (65%) 

Stage 3 2 (10%) 

Stage 4 0 

CD4 levels  

<200 12 (60%) 

200-349 4 (20%) 

350-499 4 (20%) 

>500 0 

 

Table 2. Distribution of TSH, CD4, FT4, and abnormalities in samples, pre and post 

        TSH (mean)       FT4 (mean) Abnormalities 

http://dx.doi.org/10.5455/jcmr.20190130100319
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 1.1 ± 0.22 µIU/ml 1.15 ± 0.17 ng/dl  

        CD4 <200 

        CD4 >200 

  1 (5%) isolated low FT4 

(-) 

 

        CD4<200 

        CD4>200 

2.34 ± 1.23 µIU/ml 1.01 ± 0.14 ng/dl  

(-) 

2 (10%) isolated low 

FT4, 1 (5%) subclinical 

hypothyroid, 2 (10%) 

overt hypothyroid 

 

Table 3. Results of comparative test of thyroid profile and CD4, pre and post-test (paired sample test) 

 Mean Sig (2-tailed) 

TSH pre 1.1 ± 0.22 µIU/ml 
p = 0.000 

TSH post 2.34 ± 1.23 µIU/ml 

FT4 pre 1.15 ± 0.17 ng/dl 
p = 0.012 

FT4 post 1.01 ± 0.14 ng/dl 

CD4 pre 196 ± 157.67 
p = 0.000 CD4 post 331.6 ± 179.2 

 

 


