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Abstract- Background: Recent studies suggest that the prevalence of hypothyroidism among human immunodeficiency virus (HIV) people ‘
who were on treatment with highly active antiretroviral therapy (HAART) was higher than that in treatment naive HIV infected people and
those who were not infected with HIV.

Objective: This study was to determine thyroid function test in HIV infected people on various regimen of HAART.

Subjects and Methods: A total of 128 participants were randomly recruited for the study. Seventy six were HIV positive on HAART, 24 were
HIV positive but treatment-naive and HIV negative population was 28. Blood samples were collected from each study group for thyroid stimu-
lating hormone (TSH), free thyroxine (FT4) and free triiodothyronine (FTs). A chemiluminescence based third generation thyroid assay was
used for the analysis of these parameters.

Result. Free T3 and fT4 were observed to be significantly lower in HIV positive patients whether on HEART or not than those that were HIV-
negative (p>0.001 and p=0.014). Correspondingly, TSH was found to be significantly higher in test groups than normal HIV-negative control,
p<0.001.

Conclussion: There is no difference in thyroid function test among HIV infected people, whether treatment naive or on HAART. However,
thyroid hormones (fT3, fT4) was lower in HIV positive patients than HIV-negative controls.
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Introduction

Cases of clinical and subclinical endocrine dysfunctions, in associa-
tion with other metabolic derangements had been described in HIV
positive patients even before the advent of highly active antiretrovi-
ral therapy (HAART) [1-4]. Commonly reported endocrine dysfunc-
tions then were gonadal, adrenal and thyroid dysfunctions while
other metabolic abnormalities involved fat distribution
(lipodystrophy) nutrition and renal functions [1-4]. Opportunistic
infections, neoplastic infiltration as well as HIV viraemia have been
implicated [1-3].

With the advent of HAART, there has been a significant improve-
ment in the prognosis of HIV infection, but this has been at a cost.
However, there are numerous adverse effects of the individual
drugs and combinations used in HAART [5-8]. Usually two nucleo-
side reverse transcriptase inhibitors (NRTIs) are combined with
either a non nucleoside reverse transcriptase inhibitor (NNRTI) or a
protease inhibitor (P1) [5,6,9]. Among other adverse reactions of

HAART is now thyroid dysfunctions which has been recently de-
scribed. [7,10,11,12].

Thyroid dysfunctions secondary to HAART therapy of HIV infection
can be classified into overt and subclinical hyperthyroidism and
overt and subclinical hypothyroidism [7,11]. Overt hyperthyroidism
is defined as elevated serum free triiodothyronine (FTs) and free
thyroxine (FTs) levels in the presence of a very low to undetectable
serum TSH value. Subclinical hyperthyroidism is defined as a nor-
mal fT3 and T4 in the presence of a low TSH value. Overt hypothy-
roidism is defined as elevated serum TSH value while subclinical
hypothyroidism is defined as normal fT5 and fTs in the presence of
an elevated serum TSH [7].

While some authors agree that clinical thyroid disease is relatively
rare in stable HIV positive patients who are not on treatment espe-
cially early in the course of the disease. Others have reported fine
needle aspiration cytology (FNAC), histology and autopsy findings
of thyroiditis secondary to viral and opportunistic infections and
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neoplastic infiltration of the gland, producing features of both hyper-
thyroidism and hypothyroidism [1].

Several studies carried out in different centres over the last few
years have all suggested that there is an increased prevalence of
thyroid dysfunctions among HIV positive people on treatment with
HAART. This could be self-explained considering the additive effect
one expects on thyroid function from both HIV effects and the ad-
verse effects of HAART. The reports of Beltran et al [7] in 2003 in
France established a significant relationship between an increased
risk of developing hypothyroidism among their patients placed on
nucleoside analogue, stavudine. They suggested that all HIV Infect-
ed patients on HAART should be routinely screened for thyroid
dysfunctions. This view however, is still controversial [13,14].

With the advent of programmes offering antiretroviral drugs to HIV
infected people in this environment at highly subsidized rates, it has
become imperative to determine if HAART will predispose Nigerian
HIV/AIDS patients to a higher risk of hypothyroidism and if routine
screening for thyroid dysfunctions among these patients is required.
This is bearing in mind, that the presence of an untreated thyroid
dysfunction in HIV infected patients will worsen their prognosis,
especially when thyroid dysfunctions are easily treatable.

Subjects, Materials and Methods
Study Design
Cross-sectional retrospective single centred study.

Recruitment of Patients/Samples

A total of 128 people were recruited into the study. Seventy six of
them were HIV positive patients selected randomly from the popula-
tion of patients attending the Presidential Emergency Programme
for AIDS Relief (PEPFAR) and AIDS Prevention Initiative in Nigeria
(APIN) clinic, at the University College Hospital (UCH) Ibadan who
had been on HAART for a minimum period of six months. This sam-
ple size was approximated from calculated sample size of 64.63
using HIV prevalence rate of 4.4% and desired precision limit taken
to be 5%. Twenty four other patients who had HIV infection, but
were not on antiretroviral therapy were selected randomly and
matched for age and sex from the same clinic to form a control
group. Another control group termed the control-normal group, com-
posed of 28 people was selected randomly from the population of
medical and non medical staff of the University College Hospital,
Ibadan, they were free of thyroid and non thyroidal illnesses. All
selected groups were not known to have pre-existing thyroid abnor-
malities or be on any medication that will affect thyroid function.
Pregnant women were excluded from the study. People selected for
the study were then sampled with a data collection form, had their
blood pressure, height and weight measurements taken before
3mls of venous blood was taken from their ante-cubital vein after
routine aseptic procedure of venepuncture, into a lithium/heparin
specimen bottle. Samples were spun and separated within 3 hours
of collection and stored at -20°C until analysis for fTs, fT4 and TSH,
with the oldest sample in storage being less than two months. CD4
count and viral RNA load was also done for all the patients in the
test group and control-HIV group. Thyroid function test (TFT) was
carried out using the AccessRimmunoassay system manufactured
by Beckman Coulter ™. CD4 cell count was done by flow cytometry
(Becton-Dickinson, Rutherfort, New Jersey, USA) and viral RNA
load was by reverse transcriptase polymerase chain reaction (RT-
PCR).

Statistical Analysis

Data were reported as mean (£SD). Significance testing was done
using either Student’s t-test, or Chi-square as appropriate. Associ-
ateion of variables within the study groups were done using analy-
sis of variant (ANOVA). Level of significance was set at p = 5%.

Results

[Table-1] shows demographic and clinical data distribution among
the studied groups. The age distribution were similar (p=0.388).
There was no also significant difference p=0.322, 0.450 and 0.252
respectively) in height, weight and BMI among the study groups.
Systemic diastolic blood pressure was found to be significantly
(p<0.001) higher in control HIV negative group than other study
groups. However, the mean value got from this HIV negative group
was within acceptable limits.

Our subjects on HAART were found to be placed on one combina-
tion involved any of the following drugs: Stavudine, Abacavir, Zidov-
udine, Didanosine, Emtricitabine, Tenofovir, Efavirenz, Indinavir,
Retonavir, Lamivudine, Stavudine.

Comparison of laboratory parameters was done and as shown in
[Table-2]. There was significantly (p<0.001) lower CD4 count in HIV
positive on HAART than those without HAART. Viral load was found
to be higher in patient on HAART than those without HAART
p=0.364. Free T3 and fT4 were observed to be significantly lower in
HIV positive patients whether on HAART or not than those that
were HIV-negative (p>0.001 and p=0.014), this is also shown in
[Table-3]. Correspondingly, TSH was found to be significantly high-
er in test groups than normal HIV-negative control, p<0.001.

Table 1- Demographic and Clinical Data Distribution

Total  HV-P1  HV-P2  CN  P-Value
N 128 76 24 28
N B N
Height (cm) (176§83) 1(3_10'23 }g‘ag? 0322
Weight (ko) (%ZSZ) (?iﬁgg) (?ggg) 045
BMI (2;_'1480) 2(2831 0252
o [ B2 BE O g
Diast. BP (mmHg) (fg:gg) (fgfé) &93019) (76201;) 0324

HIV- P1: HIV-positive on HAART; HIV- P2: HIV-positive treatment naive;
CN: Control-Normal

Table 2- Comparison of Laboratory Data among the Study Groups
Total HIV-P1  HIV-P2 CN P-Value

20753 18795 44243

CDs (cellsml) — 1o4'45)  (162553)  (216.28) <0.001

VialRNALoad  491x105 559105 1.62x 105 0364

(copiesimi) (148x109  (16x109  (4.1x109) :
445 438 424 483

s (pmollL) ©061)  (060) (054 (053 0001
996 973 929 1112

T4 (pmollL) (249) (265  (11) (18 00
157 184 12 1,00

TSH (mIULL A A S -

HIV- P1: HIV-positive on HAART; HIV- P2: HIV-positive treatment naive;
CN: Control-Normal
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Discussion

The lower fT3, fT4 and the corresponding higher TSH observed
more in HIV-positive group on HAART could be as result of additive
effect of HIV infection itself and various components of HAART on
thyroid function. Prior to HAART there was little or no evidence of a
uniform pattern of association between thyroid dysfunctions and
HIV infection [15]. However recent studies suggest an increased
prevalence of thyroid dysfunctions since the advent of HAART
[7,13,16]. These data from Europe were obtained in various sub
populations with differing background prevalence of thyroid dys-
functions [15].

Studies of the prevalence of thyroid abnormalities among blacks
suggest that blacks tend to have lower prevalence of thyroid dys-
functions [17,18]. Sichieri R et al, [17] in 2007 studied the preva-
lence of hypothyroidism among three different races resident in Rio
de Janeiro, Brazil and reported that while the overall prevalence of
hypothyroidism among the whites was 16.7%, it was 8.8% among
mulattos and 6.9% among blacks. Also Kanaya A M et al, [18] in
2002 reported that blacks in San Francisco California had a lower
prevalence of thyroid dysfunctions compared with whites in the
same locality. Both studies looked at people from the general popu-
lation of residents in their respective localities without regards to
their HIV status. They further suggest strongly that the background
prevalence of thyroid abnormalities in the environment in which this
study was carried out is likely to be lower than that of the environ-
ments in which the studies in Europe were carried out.

Beltran et al [7] studied 350 HIV infected people on HAART for a
mean period of 9.4years (SD 4.9), in France, a country in Europe.
Their study population had men in the majority (67%) (236 men and
114 women) and they were largely immunocompetent with the
mean CD4 count at 383.8 cells/ml (SD 288.2). They found a total
prevalence of 16% for hypothyroidism, which they further broke
down to 2.6% for overt hypothyroidism, 6.6% for subclinical hypo-
thyroidism and 6.8% for isolated low T4 levels. These prevalence
values were compared to the prevalence in the general population
and found to be high. Furthermore Sen P et al [19] and Billaud E
[20] studied patients who had mean CD4 counts of 228 cells/ml and
457cells/ml respectively, also the patients in the two groups had
been on HAART for mean periods of 7years and 4years respective-
ly, thereby differing from the test population in this study who were
all Nigerians, and were largely immunocompromised with a mean
CDq count of 187 cells/ml (SD 162) and viral RNA load of 5.59 x 105
(SD 1.6 x 108) despite being on HAART. This may be due to the fact
that HAART for HIV is a relatively new innovation in Nigeria, having
only started on a small scale in 2004, with the implication that most
of the patients studied were on HAART for shorter periods than
those in the Beltran [7], Sen P[16] and Billaud E [20], studies. Thus
the study populations of the studies cited above are significantly
different from those used in this study and this may have accounted
for the difference in our findings.

The isolated low fT4 finding [Table-3] is obviously significant and is
in agreement with the findings by Beltran et al [7], who reported a
similar prevalence of 6.6% among their own patients and Billaud E,
[20] who reported a prevalence of 4% isolated low fT4 among the
221 patients he studied in France in 2001, his patients were like
Beltran group’s mostly men who had been on HAART for a mean
period of 50 months, they were largely immunocompetent with
mean CD4 counts and viral RNA load of 457 cells/ml and 1,000
copies/ml respectively.

Also the prevalence of isolated low FTsamong the test population in
this study is in agreement with that of Ketsamathi C et al, [21] who
in 2006 reported a similar prevalence of 6% among 200 HIV-
infected Thai patients who were on HAART, their patients were
mostly young people (mean age 36.3yrs) (SD 8.3), and immuno-
competent (mean CD4 count 340.6 cells/ml) (SD 175.1). However in
variance to this study Beltran et al [7], Billaud E [20] and Ketsamathi
C et al [21] all found various prevalence of overt and subclinical
hypothyroidism among their study populations.

This study also found a similarly high prevalence of 8.3% for low T3
and fT4 in the presence of a normal TSH value and 12.5% each for
isolated low fTsand fT4 respectively among the control-HIV group
(i.e. HIV infected people who were not on HAART, [Table-3] a find-
ing which is in agreement with that by Bongiovani et al, [22] and
Quirino et al [23]. In their study in Italy in 2006, Bongiovani and his
group studied a total of 190 HIV infected subjects who they classi-
fied three groups, G1, G2 and Gs. The Gy subjects were those on
stable HAART for a minimum period of one year, the Gy were those
who were antiretroviral treatment naive, while the Gs subjects were
people just starting HAART. At baseline they found a 14.4% preva-
lence of subclinical hypothyroidism in the G1 group, 10.6% in the Gz
group and 8.7% in the Gs group. They actually suggested that the
prevalence of thyroid abnormalities in HIV infected people was simi-
lar irrespective of HAART. When compared with the control-normal
group, in which a prevalence of 0% was recorded for isolated low
fT3 and 3.6% for isolated low T4 These findings suggest that HIV
infection on it's own, has a role to play in the causation of thyroid
abnormalities and as has been elucidated earlier in the literature
review, background clinical and subclinical opportunistic infections
are likely to be implicated in these group of patients, especially
those in this study who are largely imnmunocompromised.

Two subjects had subclinical hyperthyroidism, one each in the test
and control-normal groups respectively, this finding is important
when compared with the Beltran study which found two cases of
subclinical hyperthyroidism. Billaud E [20] and Kitsamathi C et al
[21] also reported that two people each had hyperthyroidism in their
study populations.

One case each of elevated fT3 and fT4 were found in two members
of the test group who were both on nevirapine an NNRTI.

The finding of isolated low fT3 in a significant percentage of the test
and control-HIV groups is explained by the sick euthyroid syn-
drome, which is usually characterized by reduced fTs levels, elevat-
ed RTs levels, variable fT4 levels and relatively normal or decreased
TSH levels depending on the severity of illness. It is said to be com-
mon in HIV infection, especially with progression of disease [24,25].
With a mean CD4 count of 227.5 cells/ml (SD 194.15) and a mean
viral RNA load of 4.01x 105copies/ml (SD 1.48 x 108) in these
groups of patients, it is obvious that majority of them are largely
immunocompromised.

Low fT4 levels with concurrent normal TSH levels as found in this
study (7.9% and 12.5% for the test population and control-HIV
groups respectively), are frequently seen among HIV infected indi-
viduals with reported prevalence of between 1.3% - 17% [7,13,26].
This was initially thought to be due to pituitary or hypothalamic fail-
ure, but in one study, administration of exogenous thyrotropin re-
leasing hormone (TRH) neither caused delayed or absent TSH
response in these patients thus making, neither hypothalamic nor
pituitary insufficiency a likely cause of the low fT4 in HIV patients
[27]. Another study found decreased fT4 levels in asymptomatic HIV
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infected patients, who had greater mean 24 hours TSH levels and a
higher mean TSH peak after TRH stimulation than control subjects.
This suggests an intact but hypothyroid like regulation of the pitui-
tary-thyroid axis, thus the finding of isolated low T4 levels in some
patients and combined low fT; and T4 levels in the presence of a
normal TSH level in some others. Also the possibility of some
HAART agents interfering with the assay of fT4 has been suggested
[25].

Beltran et al, [7] Madeddu et al, [13] and Billaud E et al [20] associ-
ated stavudine, lamivudine and didanosine with the high prevalence
of subclinical hypothyroidism, but this study, did not establish a
significant relationship between the cases of low FT3 and FT4 and
the use of stavudine and lamivudine.

Table 3- Abnormalities of Thyroid Function among the Different
Study Groups

Low fTs, fT4 With Isolated Isolated Subclinical
Normal TSH Low fT; Low fTs Hyperthyroidism

Test Group 5 (66%) 6(7.9%) 6(7.9%) 1(1.3)
Control-HIV Group 2(8.3%) 3(12.5%) 3 (12.5%)
Control-Normal Group 2 (8.3%) 3(12.5%) 3(12.5%) 1(3.6%)

Conclusion and Recommendation

This study thus concludes that, there is no difference in thyroid
function test among HIV infected people, whether treatment naive
or on HAART. However, thyroid hormones (fTs, fT4) was lower in
HIV positive patients than HIV-negative controls.

The patients who had deranged thyroid hormone values should be
followed up and thyroid function tests done at least once yearly so
that subclinical or overt disease will be detected early, with view to
offering them early intervention if necessary.
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