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Introduction

Endocrine changes in the form of  thyroid, adrenal, gonadal, 
bone, and metabolic dysfunction, have all been reported in 
both early and late stages of  HIV infection.[1] There may be 
primary endocrine dysfunction as a result of  direct effect 
of  HIV as well as secondary endocrine dysfunction due to 
indirect effects of  cytokines, opportunistic infections and 
rarely infiltration by a neoplasm. This may be manifested as 
subtle biochemical and hormonal changes to overt glandular 
failure. These endocrinopathies can have significant clinical 
impact, affecting growth and development, preservation of  
muscle mass, sexual function, fat distribution and quality 

of  life in HIV‑infected patients.[2] Wide accessibility of  
highly active antiretroviral therapy  (HAART) gave rise 
to increase life expectancy and hence high incidence of  
endocrinopathies in HIV‑infected patients in the last two 
decades.[3] The paucity of  data makes it difficult to make 
general recommendation about hormone replacement 
therapy in all HIV‑infected patient with diminished 
circulating levels of  a particular hormone to reduce 
morbidity and mortality in HIV‑infected patients.[2]

To the best of  our knowledge there were only few studies 
correlating endocrine dysfunction in HIV‑infected patient 
with CD4 count, this pilot cross sectional study was 
undertaken to evaluate the frequency of  thyroid, adrenal 
and gonadal dysfunction in newly diagnosed HIV‑infected 
patients and to correlate them at different levels of  CD4 
cell counts.

Materials and Methods

This observational cross‑sectional study was conducted 
in Department of  General Medicine and Department 

Corresponding Author: Dr. Ritesh Kumar Agrawala, Department of Endocrinology, S.C.B. Medical College and Hospital, Cuttack ‑ 753 007, Odisha, 
India. E‑mail: drriteshagr@gmail.com

Endocrine alterations in HIV‑infected patients
Sujit Kumar Tripathy, Ritesh Kumar Agrawala1, Anoj Kumar Baliarsinha1

Departments of General Medicine, and 1Endocrinology, Utkal University, Cuttack, Odisha, India

A B S T R A C T

Aims and objectives: To study the frequency of thyroid, adrenal and gonadal dysfunction in newly diagnosed HIV‑infected patients 
and to correlate them at different levels of CD4 cell counts. Materials and Methods: Forty‑three HIV‑positive cases were included in 
the study group. Cases were divided into three groups on the basis of CD4 cell count. Serum free T3, free T4, TSH, Cortisol, FSH, 
LH, testosterone and estradiol were estimated by the radioimmunoassay method. Hormone levels between cases were compared and 
their correlation with CD4 count was analyzed. Results: Prevalence of gonadal dysfunction (88.3%) was the most common endocrine 
dysfunction followed by thyroid (60.4%) and adrenal dysfunction (27.9%). Secondary hypogonadism (68.4%) was more common 
than primary (31.6%). Low T3 syndrome, that is, isolated low free T3, was the most common (25.6%) thyroid dysfunction followed by 
secondary hypothyroidism (16.2%) and subclinical hypothyroidism (11.6%). Adrenal excess (16.3%) was more common than adrenal 
insufficiency (11.6%). The difference in hormonal dysfunction between male and female was statistically insignificant (P > 0.05). 
27.9% of patients had multiple hormone deficiency. There was negligible or no correlation between CD4 count and serum hormone 
level. Conclusion: In our study, endocrine dysfunction was quite common among HIV‑infected patients but there was no correlation 
between hormone levels and CD4 count. Endocrine dysfunctions and role of hormone replacement therapy in HIV‑infected patient 
needs to be substantiated by large longitudinal study, so that it will help to reduce morbidity, improve quality of life. 

Key words: Adrenal, endocrinopathy, gonad, human immunodeficiency virus, radioimmunoassay, thyroid

Original Article

Access this article online

Quick Response Code:
Website:
www.ijem.in

DOI:
10.4103/2230-8210.146870



Tripathy, et al.: Endocrine alterations in HIV infected patients

Indian Journal of Endocrinology and Metabolism / Jan-Feb 2015 / Vol 19 | Issue 1144

of  Endocrinology, S.C.B. Medical College Cuttack from 
September 2012 to August 2013. The study group 
included 43 newly diagnosed HIV‑positive patients admitted 
in medicine ward of  S.C.B. Medical College, Cuttack. 
Patients with previous history of  any endocrine disorders, 
taking drugs known to interfere with hormone metabolism 
or anti‑retroviral therapy or hormone replacement therapy, 
having abnormal liver function or renal function tests, 
diabetics and alcoholics were excluded from the study group. 
HIV‑positive patients were divided into three groups based 
on the CD4 cell counts. Group A: CD4 count <200/mm3, 
Group B: CD4 count 200‑350/mm3 and Group C: CD4 
count  >350/mm3. Study was approved by the ethical 
committee of  SCB Medical College, Cuttack. All patients 
gave written informed consent. HIV‑positive status was 
confirmed by a series of  three ELISA tests as per NACO 
guidelines [Comb AIDS, Retro check and Micro ELISA]. 
CD4 cells count was done by the Becton Dickinson FACS 
flow cytometer. For hormone assay blood was collected 
between 8 and 9 A.M. in fasting state. Serum was separated 
immediately and stored at  –20°C. Serums free T3, free 
T4, TSH, 8 A.M serum cortisol, FSH, LH, testosterone, 
estradiol were estimated by the radioimmunoassay using 
PC‑RIA. MAS.STARTEC  (radioimmunoassay analyzer) 
Startec biomedical system AG, Birkenfeld. Normal 
reference range for the hormonal values was taken as 
cutoff  from our laboratory reference range.

Definition: Various diagnosis was made as, primary 
hypogonadism: Low sex steroids with high gonadotrophin; 
secondary hypogonadism: Both sex steroids and 
gonadotrophin levels were low; isolated low T3: Low T3 
with normal T4 and TSH; secondary hypothyroid: Low 
T3, Low T4, Normal or low TSH; subclinical hypothyroid: 
Normal T3 and T4 with TSH between 5 and 10 µIU/l; 
adrenal insufficiency: 8 A.M serum cortisol less than the 
lower reference cutoff  value; adrenal excess: 8 A.M serum 
cortisol more than the lower reference cutoff  value [Table 1].

Statistical analysis
Calculations and analyses were done using the SPSS 
19.0 software. Continuous variables were expressed as 
means  ±  standard deviation  (SD). Chi‑square was used 
for comparison of  proportions between two groups. 
Pearson’s correlation coefficient analysis was used to 
determine associations between continuous data. The level 
of  statistical significance was taken as P < 0.05.

Results

In this study out of  43 patients male outnumbered female 
with 29 (67.4%) and 14 (32.6%), respectively. The mean 
age and BMI (body mass index) of  HIV‑infected patients 

was 37.88 ± 7.8 year 17.84 ± 2.12 kg/m2, respectively. Most 
of  the patients (55.8%) had CD4 cell count <200/mm3 
with mean CD4 count 201.5 ± 159.9/mm3. Overall the 
prevalence of  gonadal, thyroid and adrenal dysfunction were 
88.3%, 60.4% and 27.9%, respectively. 27.9% of  patients 
had multiple hormone deficiency. In gonadal dysfunction 
89.7% males and 85.7% females had hypogonadism. 
Among male hypogonadism, 30.8% were primary and 
69.2% were secondary. However, in female hypogonadism, 
33.3% were primary and 66.7% were secondary. The 
prevalence of  thyroid dysfunction among the HIV‑infected 
patients in the decreasing order of  frequency was isolated 
low free T3 (25.6%), secondary hypothyroidism (16.2%) 
and subclinical hypothyroidism (11.6%) with other thyroid 
dysfunction reported in our study was isolated high free 
T4, overt hypothyroidism and subclinical hyperthyroidism 
each of  them accounting 3.45% of  case group. Thyroid 
dysfunction was more common in males  (65.5%) than 
females  (50%) [Figure 1]. In adrenal dysfunction, 11.6% had 
adrenal insufficiency and 16.3% had adrenal excess. Adrenal 
insufficiency was more common in females (21.45%) than 
males (6.9%), whereas adrenal excess was more common 
in males (24.1%) than females. The difference in hormonal 

Figure 1: Types of thyroid dysfunction in HIV-infected patients

Table 1: Normal serum hormone levels
Hormone Normal range Units
Free T3 1.6‑3.8 pg/ml
FreeT4 0.89‑1.7 ng/dl
TSH 0.17‑4.05 µIU/ml
Basal cortisol (8 A.M.) 9.4‑26 µg/dl
FSH

Male 2.2‑10 IU/L
Female 3.4‑12 IU/L

LH
Male 1.8‑8.4 IU/L
Female 3‑18.6 IU/L

Testosterone
Male 3‑12 ng/ml

Estradiol (E2) 
Female 57‑227 pg/ml

TSH: Thyroid stimulating hormone, FSH: Follicle stimulating hormone, 
LH: Luteinizing hormone
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dysfunction between male and female was statistically 
insignificant (P > 0.05).

When compared between the HIV positive groups on the 
basis of  CD4 count, male hypogonadism was 90% in group 
A, 83.3% in group B, 100% cases in group C and female 
hypogonadism was 100% in group A, 83.3% in group B, 
75% in group C [Table 2]. The thyroid dysfunction was 
66.7% in group A, 58.3% in group B and 42.9% in group C. 
Isolated low free T3 (low T3 syndrome) was found in 37.5% 
in group A, 8.33% in group B, 14.3% in group C [Table 3]. 
Adrenal insufficiency was 8.3% in group A, 16.7% in 
group B, 14.2% in group C and adrenal excess was 16.7% in 
group A, 25% in group B [Table 4]. Test of  strength of  linear 
dependence between CD4 count and various hormone 
levels was done using Pearson’s correlation coefficient. For 
all the hormone the coefficient of  correlation(r) was nearer 
to zero (r= +0.13, –0.16, –0.03, –0.16, –0.08, –0.07, + 0.21, 
+0.03 for free T3, free T4, TSH, cortisol, FSH, LH, 
testosterone and estradiol, respectively) and P value for 
each hormone >0.05 [Table 5]. This indicates that there 
was negligible or no correlation between CD4 count and 
serum hormone level.

Discussion

HIV infection and AIDS is a global pandemic, with 
cases reported from virtually every country. Globally, an 
estimated 35.3 (32.2–38.8) million people were living with 
HIV in 2012.[2] According to the HIV estimations 2012, 
the estimated number of  people living with HIV/AIDS in 
India was 20.89 lakhs in 2011. But still, India is estimated 
to have the third highest number of  people living with 
HIV/AIDS, after South Africa and Nigeria.[3]

Endocrine dysfunction is common in HIV‑infected patients 
and in patients with AIDS and this dysfunction now 
came to attention because of  the success of  antiretroviral 
medication leads to patients lived longer.

Hypogonadism was the most common endocrine 
dysfunction found in our study followed by thyroid and 
adrenal dysfunction  [Table  6]. This was similar to the 
study by Katz et  al. who reported that hypogonadism 
is probably the most common endocrinological 
abnormality in HIV‑infected men.[4] According to Dobs 
et al. hypogonadism was found in 6%, 40% and 50% of  

Table 2: Distribution of gonadal dysfunction among CD4 groups
Gonadal 
dysfunction

Male Female
CD4 Group Total CD4 Group Total

<200/mm3 200‑350/mm3 >350/mm3 <200/mm3 200‑350/mm3 >350/mm3

No. % No. % No. % No. % No. % No. % No. % No. %
Hypogonadism 18 90.00 5 83.33 3 100 26 89.66 4 100 5 83.33 3 75.00 12 85.71
Normal 2 10.00 1 16.67 0 0.00 3 10.34 0 0 1 16.67 1 25.00 2 14.29
Total 20 100 6 100 3 100 29 100 4 100 6 100 4 100 14 100

Table 3: Distribution of types of thyroid dysfunction among CD4 Groups 
Types of thyroid 
dysfunction

CD4 Groups Total Chi Square 
and P<200/mm3 200‑350/mm3 >350/mm3

Number % Number % Number % Number %
Subclinical hyperthyroidism 0 0.00 1 8.33 0 0.00 1 2.33 χ2=7.345 df=10 

P = 0.693Euthyroid 8 33.33 5 41.67 4 57.14 17 39.53
Subclinical hypothyroidism 3 12.50 1 8.33 1 14.29 5 11.63
Overt hypothyroidism 0 0.00 1 8.33 0 0.00 1 2.33
Secondary Hypothyroidism 3 12.50 3 25.00 1 14.29 7 16.28
Isolated low FT3 9 37.50 1 8.33 1 14.29 11 25.58
Isolated high FT4 1 4.17 0 0.00 0 0.00 1 2.33
Total 24 100 12 100 7 100 43 100

Table 4: Distribution of adrenal dysfunction among CD4 groups
Adrenal 
dysfunction

CD4 Group Total Chi Square 
and P <200/mm3 200‑350/mm3 >350/mm3

No. % No.  % No.  % No. %
Adrenal insufficiency 2 8.333 2 16.667 1 14.286 5 11.628 χ2=2.754 

df=4 
P = 0.600

Normal 18 75 7 58.333 6 85.714 31 72.093
Adrenal excess 4 16.667 3 25 0 0 7 16.279
Total 24 100 12 100 7 100 43 100
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asymptomatic HIV positive, symptomatic HIV positive and 
in AIDS patients, respectively.[5] Secondary hypogonadism 
was more common than primary hypogonadism in our 
study correlating with the finding of  Mandal SK et  al. 
but in Meena LP et al. primary hypogonadism was more 
common cause of  hypogonadism.[6,7] In our study the cause 
of  secondary hypogonadism was might be a decrease in 
gonadotropin secretion during acute or chronic severe 
illness and involvement of  hypothalamic or pituitary tissue 
by opportunistic infections or malignancies in both sexes.[1,8]  

Primary gonadal failure may be due to opportunistic 
infections (e.g. Cytomegalo virus, Mycobacterium avium 
complex, Cryptococcus neoformans, etc) infiltration by a 
neoplasm like Kaposi’s sarcoma, IL1 and tumor necrosis 
factor (TNF) that decrease leydig cell steroidogenesis.[9,10]

Isolated low Free T3 was the most common thyroid 
dysfunction in our study found in both male and female 
cases. This was similar to the findings reported by 
Merenich et  al.,[11] Madge et  al., and Hoffman et  al. who 
also observed that non‑thyroidal illness was most common 
thyroid dysfunction in HIV‑infected patients.[12,13] Low 
T 3 syndrome in severe illness may be due to release of  
cytokines such as IL‑6, and impaired deiodination from T4 
to T3.[14] Secondary hypothyroidism in our study might be 
due to the stress of  the illness as found in 6% of  cases in 
Ketsamathi et al.[15] In the present study the prevalence of  
sub‑clinical hypothyroidism was 11.6% and higher in female 
as compared to male patients. The reported prevalence by 

other authors were 17.6% by Brockmeyer et al.,[16] 6.6% by 
Beltran et al.,[17] 6% by Ketsamathi et al.,[15] 4% by Madge 
et al.,[12] 10.6% by Bongiovani et al.,[18] 30% by Meena et al.,[7] 
and 7% by Jain et al.[19] Prevalence of  overt hypothyroidism 
in the current study was 3.45%. This was also similar to the 
observation made by other authors like 2.6% by Beltran 
et al.,[17] 1.5% by Ketsamathi et al.,[15]  2.5% by Madge et al.,[12] 
10.66% by Meena et al.,[7] and 2% by Jain et al.,[19] and it may 
be due to increased risk of  opportunistic infection which is 
an independent risk factor for decrease thyroid function.[9] 

Isolated high free T 4 levels were seen in 3.45% of  cases in 
the present study. This finding was again similar to other 
studies by Beltran et al. and Jain et al.[20,21] The present study 
had 3.45% sub‑clinical hyperthyroidism. It was less than 
1% in a study by Madge et al. and Ketsamathi reporting it 
to be at 0.5%.[12,15]

In our study 11.6% had adrenal insufficiency and 16.3% 
had adrenal excess. According to study by Meena et al.,[7] 

2.66% had adrenal insufficiency and 26% had adrenal 
excess; and by Jain et al.,[19] 5.1% had adrenal insufficiency 
and 39.1% had adrenal excess. Mandal et al.[6] reported low 
serum cortisol in 8.3% cases. The elevated cortisol level 
may be to the stress of  HIV infection as well as associated 
opportunistic infection, which the patient was suffering 
from. Adrenal insufficiency may be due to tuberculosis of  
adrenal gland which is very common in India.

When compared between the HIV‑positive groups on 
the basis of  CD4 count, the thyroid dysfunction and 
hypogonadism were negatively correlated with CD4 count 
as found by Meena et al.[7] Isolated low free T3 (low T3 
syndrome) was profound in group A CD4 count group but 
adrenal insufficiency was noted more prevalent in group 
B CD4 count group.

In this study by using Pearson’s correlation coefficient we 
found negligible or no correlation between CD4 count and 
serum thyroid level which was similar to the findings of  
Mandal et al. (TSH, free T3, and free T4 achieved a poor 
correlation when matched with CD4 counts (r = 0.14, 0.15, 
0.15 respectively; P value in each case > 0.05)) but contradicts 
Jain et  al. where they found a direct correlation between 
CD4 count and Free T3 and Free T4 values (r = 0.357 with 
P < 0.05; r = 0.650 with P < 0.05, respectively) and there 
was an inverse correlation of  CD4 counts with serum TSH 
levels (r = –0.470 with P < 0.050).[6,21]

In our study the correlation coefficient between serum 
cortisol and CD4 count was negligible as observed by 
Mandal et al. and Odeniyi et al. but Jain et al. in 2011 found 
a significant correlation coefficient between serum cortisol 
and CD4 count (r = –0.301 with P < 0.0001).[6,7,22]

Table 5: Correlations of hormone level with CD4 count 
Case Groups CD4

N Pearson correlation coefficient (r) P value
FT3 (pg/ml) 43 +0.131 0.403
FT4 (ng/dl) 43 −0.160 0.307
TSH (µIU/ml) 43 −0.025 0.871
Cortisol (µg/dl) 43 −0.165 0.289
FSH (IU/lt) 43 −0.083 0.595
LH (IU/lt) 43 −0.069 0.658
TEST (ng/ml) 43 +0.209 0.178
Estrogen (pg/ml) 43 +0.029 0.855

TSH: Thyroid stimulating hormone, FSH: Follicle stimulating hormone, 
LH: Luteinizing hormone, TEST: Testosterone

Table 6: Comparison of prevalence of endocrine 
dysfunction in previous studies
Study Endocrine Dysfunction

Thyroid 
dysfunction 

(%)

Adrenal dysfunction 
(insufficiency) 

(%)

Gonadal 
dysfunction 

(%)
Raffi et al.[23] 16 9.1 29
Meena et al.[7] 40.6 2.7 33
Mandal et al.[6] 20.8 8.2 33
Jain et al.[19] 9 5.1 75.7
Our study 60.4 11.6 88.3



Tripathy, et al.: Endocrine alterations in HIV infected patients

Indian Journal of Endocrinology and Metabolism / Jan-Feb 2015 / Vol 19 | Issue 1 147

In our study, there was negligible or no correlation of  CD4 
count with gonadotropin, serum testosterone and estradiol 
but according to Mandal et al. the gonadotropin and total 
testosterone ere all found to be decreased proportionately 
with the CD4 count (r = 0.43; P = 0.07, r = 0.51; P = 0.32 
r = 0.39; P = 0.03, respectively).[6]

Limitation
In our study, only the prevalence of  endocrine dysfunction 
was estimated. No attempt was made to evaluate the cause 
of  endocrinopathy. Dyanamic testing was not done to 
look for adrenal axis and less number of  patients found 
to conclude for adrenal disorders.

Conclusion

In our study, endocrine dysfunction was common among 
HIV‑infected patients. Gonadal dysfunction was the most 
common endocrine dysfunction followed by thyroid and 
adrenal dysfunction. Secondary hypogonadism was more 
common than primary. Low T3 syndrome (isolated low free 
T3) was the most common thyroid dysfunction. Adrenal 
excess was more common than adrenal insufficiency. There 
was no significant difference in endocrine dysfunction 
between HIV‑infected males and females. There was 
negligible or no correlation between CD4 count and serum 
hormone level.

However, it could be a chance finding due to small sample 
size, and Endocrine dysfunctions and role of  hormone 
replacement therapy in HIV‑infected patient needs to be 
substantiated by a large longitudinal study, so that it will 
help to reduce morbidity and improve quality of  life.
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