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Abstract

Background: Abnormal thyroid function test results are one of the common complications
among HIV infected patients. Although the prevalence of overt thyroid disease does not appear
to be significantly increased in HIV-infected patients, compared with the general population,
specific patterns of abnormal thyroid function test findings are more frequently identified among

HIV-infected patients.

Objective: To assess thyroid dysfunction rate and associated factors among HAART taking pa-

tients

Methods: A hospital based cross sectional study was conducted from December 2017 to May 2018
at Bethel Teaching General Hospital, Addis Ababa, Ethiopia. A total of 300 HIV patients were
enrolled in the study. Participants’ socio-demographic and clinical information was collected from
hospital cards. Serum and EDTA whole blood was examined for Thyroid function tests and CD4+
T cell count levels, respectively. Descriptive statistics was used to express the socio demographic
characteristics. Binary and multiple logistic regressions were computed to assess association be-
tween variables using SPSS version 20. Odds ratio with confidence interval and P<0.05 have been
be used to determine strength and statistically significant differences.

Results: Of the 300 individuals, 70 (23.3%) were identified with abnormal thyroid function, of
whom, 47 (15.7%) were female and 23 (7.7%) male. 14(4.7%) were diagnosed with hyperthyroid-
ism and 56(18.7%) with hypothyroidism. Of these, 35(62.5%) had subclinical hypothyroidism, 21
(37.5 %) had overt hypothyroidism. Out of these subclinical hypothyroid 23 (65.7%) were female
and 12 (34.3 %) were males. The thyroid hormone levels however, did not correlate with duration
of HAART and HIV duration. The levels of TSH, T3, T4 230(76.7%), 235(78.3%), 272(90.7%)
for the majority of the participants were in the normal label respectively. There was a slight nega-
tive correlation of CD4 counts with serum TSH levels (r =-0.1224 with p < 0.034)

Conclusion: High rate of thyroid function test abnormalities was observed in HAART receiving
HIV/AIDS individuals. Subclinical hypothyroidism was the most common disorder and females

were more exposed, warranting thyroid function tests monitoring.

Keywords: HIV, HAART, TFT, Thyroid Dysfunction, CD4+ T cell
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1. Introduction

1.1 Background

Human immunodeficiency virus (HIV) infection can expose to multiple organ involvement includ-
ing the endocrine system. Endocrine function may be changed in HIV infection because of the
possible association between the immune and endocrine systems, direct involvement of the glands
by the HIV itself, opportunistic infections or malignancies [1, 2]. In recent years, increasing num-
ber of patients with HIV infection are able to survive for long periods because of the extensive
application of highly active antiretroviral therapy (HAART) for the suppression of viral replication
and also because of the emergence of new medicines and therapeutic regimens. Many non-ac-
quired immune deficiency syndrome- (AIDS-) related diseases now primarily account for the dis-

ease burden in patients with HIV infection because of prolonged therapy [3].

Thyroid disorder is one of the common endocrine dysfunctions observed due to alteration in the
production of thyroid hormones. Altered production of these hormones often involves dysfunction
of thyroid gland, pituitary gland, and hypothalamus [4]. Hyperthyroidism (overproduction of T3
and T4) and hypothyroidism (underproduction of T3 and T4) are regarded as the most common
clinical forms of thyroid disorders.T3 and T4, an important hormone regulating metabolism, can
also be affected by HIV infection. Besides, HAART therapy can complicate thyroid function
further through drug interactions and the immune reconstitution inflammatory syndrome (IRIS)
[5].

Abnormal thyroid function test results are also common among HIV infected patients. Although
the prevalence of overt thyroid disease does not appear to be significantly increased in HIV -
infected patients, compared with the general population, specific patterns of abnormal thyroid
function test findings are more frequently identified among HIV-infected patients. Among pa-
tients with AIDS, nonthyroidal illness is common [6, 7]. During antiretroviral therapy, the prev-
alence of two generally asymptomatic conditions (subclinical hypothyroidism, which is charac-
terized by isolated elevated thyroid-stimulating hormone levels, and isolated low free thyroxin

levels) is increased [8].



Prevalence of overt primary hypothyroidism in the general population and HIV infected individ-
uals from different studies across the globe has been reported to be 0.3% and 0-2.6%, respec-
tively. Several studies have reported that the incidence of thyroid dysfunction is much higher
(about 36%-37%) in patients infected with HIV than in the general population [9, 10]. In Ethiopia,

the overall prevalence of thyroid dysfunction among HIV infected patient is still less investigated.



1.2 Statement of the problem

The interaction between HIV disease, treatment and the endocrine system covers a spectrum from
subtle abnormalities in hormonal secretion, transport, or metabolism to rare instances of overt
glandular failure, with potentially devastating consequences [9]. Thyroid dysfunction reduces the
quality of life of patients infected with HIV [11].

Overt hypothyroidism leads to the insidious onset of fatigue, weakness, dry skin, cold intolerance,
slowed mentation, constipation, hoarse voice, paresthesia, bradycardia, and delayed relaxation of
tendon reflexes [12]. similarly Overt hyperthyroidism is characterized by irritability, heat intoler-
ance, and sweating, warm moist skin, palpitations, tachycardia, and fatigue, weight loss with in-
creased appetite, diarrhoea, tremor, muscle weakness, hyperreflexia, and lid retraction[13]. The
consequences of subclinical hyperthyroidism include reduced bone mineral density and an in-
creased risk of atrial fibrillation, the risk of which is proportional to the degree of thyroid hyper
function [14-16]. Furthermore; subclinical hyperthyroidism may precede overt hyperthyroidism.
It is unclear why HIV-infected patients are susceptible to thyroid dysfunction, but HIV infection

and it treatment is regarded as a crucial factor [10, 17].

Prolonged antiretroviral therapy has been associated with adverse events such as Grave's disease,
sub-clinical hypothyroidism, and sick euthyroidism [18]. A recent study in China indicate that
thyroid dysfunction was significantly more frequent in the HAART group (41/104, 39.4%) than in
the HAART-naive group (18/74, 24.3 %;). The mean CD4 cell count was significantly lower in
patients with hypothyroidism than in the other patients. The FT4 level was significantly lower in
the HAART group than in the HAART-naive group. FT3/FT4 levels were negatively related to
HIV duration and FT3 levels were positively related to CD4+ T cell count [19].

In Ethiopia published studies regarding thyroid dysfunction among HAART taking HIV patients
is lacking to the best of my knowledge. As this problem influence the life of HIV infected patients,
this study aimed to investigate magnitude of thyroid dysfunction among HAART taking patient

and its correlation with immune response.



1.3 Significance of the study

There is little information about the effects of HIV treatment on thyroid function. Although the
majority of patients with HIV develop no thyroid function problems, there is some evidence to
suggest that an increasing number of patients taking anti-HIV drugs are presenting with thyroid
disorders. So that this will generate data on the effect of HAART on thyroid hormones in people
living with HIV and its effect on CD4 count. Knowing the effect of HAART on thyroid function
level of HIV patients is essential for management and care of patients living with HIV/AIDS. So
this study will give additional information to clinicians so that they can choose the correct HAART

regimen for their clients.



2. Literature review

HIV infection and its therapy HAART correlated with different complications. For example a
study conducted by Lopresti et al in Los Angeles USA, explored alterations in serum thyroid
hormone indices in patients with HIV infection using data collected from twenty-six AIDS inpa-
tients. The study included outpatients of whom 10 seropositive for HIV, 10 with AIDS-related
complex, and 10 with AIDS. Serum triiodothyronine (T3) values generally remained normal until
hospitalization, with non survivors having lower values than survivors (0.56 £ 0.1 nmol/L com-
pared with 1.3 + 0.1 nmol/L, P < 0.002, respectively). Reverse triiodothyronine (rT3) levels were
low in persons with AIDS-related complex (0.21 + 0.02 nmol/L, P < 0.001) and in AIDS outpa-
tients (0.17 £0.02 nmol/L, P < 0.001). Normalization of rT3 occurred after patients were hospital-
ized (0.28 £ 0.01 nmol/L). All values were compared with normal values (T3, 2.3 + 0.04 nmol/L;
rT3, 0.28 £ 0.01 nmol/L. Infection with HIV produces unique alterations in thyroid function. The
persistence of a normal T3 despite progression of HIV infection may contribute to weight loss. A

low serum T3 on admission correlates with mortality [20].

In a study conducted by Carvalho et al at the Universidade Federal do Rio de Janeiro, enrolled 153
patients selected from the infectious disease outpatient clinic at a University Hospital in Rio de
Janeiro. Patients were characterized based on their circulating CD4+ lymphocytes levels, serum
TSH levels, and the presence of FT4. A total of 129 participants were on HAART and 24 were
not. The frequency of thyroid disorders was 7.8% (12/153 patients) and all were on HAART at the
time of diagnosis, yielding a prevalence of 9.3% in patients receiving HAART compared with 0%
in patients not on HAART. Hyper and hypothyroidism were detected in 3.1%, and 4.1% of
HAART patients respectively [21].

A cross-sectional study in Rio de Janeiro, Brazil was performed to analyze the records of 117 HIV-
infected patients who had their CD4+ cell count, viral load, TSH and free T4 levels collected on
the same day. The prevalence of thyroid disease was 34.18%. There was an association of risk
between stavudine use and subclinical hypothyroidism (OR = 4.19, 95% Cl: 1.29 to 13.59, X? =
6.37, p = 0.01). Immune reconstitution achieved protection associated with thyroid disease that
was near statistical significance [OR = 0.45, 95% CI: 0.19 to 1.04, X?= 3.55, p = 0.059]. The



historical use of stavudine has an association of risk for the presence of subclinical hypothyroidism
[22]

Beltran S and his colleagues in north France included 350 HIV-infected patients in their cross
sectional study. Sixteen percent of patients had hypothyroidism: 2.6% had overt hypothyroidism,
6.6% had subclinical hypothyroidism, and 6.8% had a low free T4 level. The prevalence of sub-
clinical hypothyroidism was higher among HIV-infected men than among HIV-infected women.
Similar case-control study was conducted by these researchers that compared hypothyroid (n=56)
and euthyroid (n=287) patients. In the multivariate analysis, receipt of stavudine and low CD4 cell

count were associated with hypothyroidism [10].

Another cross-sectional study was done in France by Grappin M et al that include a total of 212
patients, of whom 26 patients (12.3%) presented with at least one abnormal test of thyroid function.
On these, no clinical dysthyroidism was noted. Four patients had a previous history of thyroid
disorder, requiring the adjustment of levothyroxine doses after starting HAART. Therefore, after
excluding the four patients with previous thyroid disease, biological thyroid dysfunction was as-
sessed in 22 (10.4%) patients: 18 (8.5%) with subclinical hypothyroidism. No hyperthyroidism
was found. . In univariate analysis, excluding patients with a history of thyroid dysfunction (four
patients in the group with biological thyroid abnormalities and one patient in the group without
abnormalities), the cumulative daily dose of stavudine and lamivudine were found to be signifi-
cantly (P = 0.01 and 0.04, respectively) greater in patients with hypothyroidism than in those with-
out. In multivariate analysis, the cumulative daily dose of stavudine remained associated with sub-

clinical hypothyroidism (annual odds ratio 1.96; confidence interval 1.15-3.33; P = 0.01) [23].

A study by Raffi F et al in France explained from 98 prospectively evaluated HIV patients. The
main abnormalities were sick euthyroid syndrome with low tri-idothyronine and/or thyroxine in
16% of patients with AIDS. These abnormalities related to a functional deficiency of the hypotha-
lamic-pituitary axis and were highly correlated with the degree of illness, i.e. weight loss and low
CDA4+ cell count [24].



An article by Quirino et al in Italy showed that from 687 patients observed, in 51 patients (7.42%),
they detected subclinical hypothyroidism; 5 (9.8%) of these patients were treatment naive, and 46
(90.2%) were receiving antiretroviral therapy. The frequency of this disease among male subjects
was 7.11%, which was slightly lower than the frequency among female subjects (8.71%) [25].

A total of 190 consecutive HIV-infected individuals were followed and categorized into three
groups by Bongiovanni et al in Milan, Italy. Group 1(G1), subjects on stable HAART (for at least
1 year) at baseline and at month 24 (n = 97); Group 2(G2), naive at both baseline and month 24 (n
=47); Group 3(G3), individuals starting HAART at baseline (n = 46).The three groups were com-
parable with respect to age, gender, body weight and prevalence of HCV infection. At baseline,
subclinical hypothyroidism was detected in 14 subjects in G1 (14.4%), 5 in G2 (10.6%) and 4 in
G3 (8.7%) (P = 0.18) and these were excluded from the analysis. At month 24, 15 participants had
developed subclinical hypothyroidism: 4 in G1 (4.8%), 3 in G2 (7.1%) and 8 in G3 (19.0%) [26].

In a study by Madeddu et al in Italy which enrolled 202 HIV patients, abnormalities in thyroid
function tests were found in 23/182 (12.6%) HAART patients, but not in naive patients. Most
abnormalities were subclinical hypothyroidism, with mean FT4 and TSH levels lower and higher,
respectively, in HAART patients compared to naive patients and controls, FT4 levels being sig-
nificantly lower than controls. TSH negatively correlated with CD4 count nadir and positively
with HAART duration. During follow-up, FT4 and FT3 significantly decreased and TSH increased
in patients continuing HAART, whereas CD4 counts were unmodified; subclinical hypothyroid
conditions persisted and further cases occurred, whereas the only hypothyroid patient who inter-
rupted HAART shows a normalization of thyroid tests. Patients on stavudine, included in most

hypothyroid patient protocols, had significantly lower FT4 levels with prolonged treatment [27]

Another study in Italy Roma, by Olivieri et al showed that thyroid function was evaluated in119
human immunodeficiency virus (HIV) infected patients at different stages of infection, compared
with euthyroid normal individuals and hepatitis C virus infected blood donors as control groups.
The low T3 state, well documented in severe nonthyroidal illnesses, was not found in these HIV
infected patients. They showed lower FT4 levels and higher TSH values than euthyroid normal
controls [28].


https://www.ncbi.nlm.nih.gov/pubmed/?term=Madeddu%20G%5BAuthor%5D&cauthor=true&cauthor_uid=16584508

A hospital based HIV cohort study in London which enrolled a total of 2437 individuals had rou-
tine thyroid function tests performed. The incidence of hyperthyroidism was 3.4 (95% confidence
interval: 1.5 to 6.8) per 10,000 patient-years and of hypothyroidism it measured 10.7 (95% confi-
dence interval: 6.9 to 15.8) per 10,000 patient-years. Of these 2437 individuals, 54 (2.2%) were
identified with abnormal thyroid function, of whom, 26 were diagnosed with hyperthyroidism and
28 with hypothyroidism. Twenty-one (80.8%) of 26 hyperthyroid patients were male and 5
(19.2%) were female. Twenty-two (78.6%) of 28 hypothyroid patients were male and 6 (21.4%)
were female. The clinical prevalence of hyperthyroidism in their HIV cohort was calculated to be
1.01% and that of hypothyroidism was 1.2%. Of the patients tested, thyroid antibodies were pre-
sent in 40% of those with hypothyroidism and 66.7% of patients with hyperthyroidism, a finding
that may suggest an association with immune restoration after HAART [29].

A retrospective analysis in London, UK by Madge et al indicates that a total of 2151 ,1565 patients
(73% of the clinic population) had at least one TFT taken since 2001. Overall, 3584 samples were
analyzed. Of the patients included in the study, 1233 (79%) were male, 1043 (66%) were white
and 365 (23%) were black African, and in 969 (62%) the main risk for HIV was homosexual sex.
Median age at baseline was 37 years. 900 patients (58%) were on HAART at the start of the study.
Thirty-nine (2.5%) were found to have overt hypothyroidism, and eight (<1%) had overt hyper-
thyroidism. Sixty-one (4%) had subclinical hypothyroidism, five (<1%) had subclinical hyperthy-
roidism and 263 (17%) had a nonthyroidal illness. A normal TFT was obtained for 1118 patients
(75.5%) [30].

A study by Hommes et al in Netherlands (Amsterdam) indicates thyroid hormones and TSH re-
sponsiveness to thyrotropin-releasing hormone (TRH) were measured. Triiodothyronine (T3) and
thyroxine (T4) did not differ between HIV-infected patients and controls, free thyroxin (FT4) index
(94+3v110+4,P<.01),FT4(11.8 £0.4v 14.3 + 0.4 pmol/L, P < .01), and reverse triiodothy-
ronine (rTs) values (0.18 £ 0.01 v 0.26 £ 0.02 nmol/L, P < .001)values. Mean 24-hour TSH levels
were increased in HIV patients (2.39 £ 0.33v 1.44 + 0.16 mU/L, P < .05), associated with in-
creased mean TSH pulse amplitude and TSH responsiveness to TRH. No differences were ob-

served between asymptomatic HIV-seropositive and AIDS patients [31].

Feldt- ransmussen et al in Copenhagen, Denmark conducted a study among 18 male patients with

AIDS and 12 asymptomatic HIV1-positive persons compared with an age-matched control group.



The study showed that serum total thyroxine was not significantly different between the groups,
but both serum total triiodothyronine, trilodothyronine uptake test, and free thyroid hormone indi-
ces showed significantly decreasing values from HIV1-positive healthy persons to AIDS patients
compared with controls (P value from < 0.05 to < 0.001).The investigators concluded that thyroid
tests showed an atypical outcome in HIV1-positive patients with or without AIDS compared with
the pattern normally seen in non-thyroid illness, and should, therefore, caution the interpretation

of the biochemical changes when diagnosing abnormal thyroid function in these patients [32].

Noureldeen et al in Jeddah, Kingdom of Saudi Arabia enrolled a total of 100 newly diagnosed
HIV-infected patients having a CD4 cell count of 180-350 cells/mm. Same number of healthy
volunteers were also included for comparison. In total, 70% of HIV-infected patients had normal
thyroid function tests when compared with control individuals, while 30% of HIV-infected patients
had abnormal thyroid function. Of the 30 cases, 11 cases had abnormal TSH values, with increased
TSH predominant (7% of HIV cases) than decreased TSH (4% of patients) values. Incidence of
thyroid abnormalities ranging from hypothyroidism (subclinical and overt: 6% and 1%, respec-
tively) to hyperthyroidism (2%) and nonthyroidal illness (9%) were estimated in HIV-infected
patients [33].

Another cross sectional prevalence study was conducted by Kaneria et al in India, Mumbai on
HIV positive adult patients admitted to the Department of Medicine at T.N. Medical College and
B.Y.L Nair Charitable Hospital over a period of 18 months. According to the study overt hypo-
thyroidism was found in 2 (3%), subclinical hypothyroidism in 10 (13%), isolated low FT4 in
2(3%) and sick euthyroidism in 19 (25%) patients. As the stage of HIV advanced, the FT3 and
FT4 levels went on decreasing. The TSH levels however, did not correlate with the stage of infec-
tion. A direct correlation was found between FT3 and CD4 counts and an inverse correlation be-
tween TSH levels and CD4 counts. The mean TSH levels in patients on HAART were significantly
higher than in patients not on HAART [34].

Sherma et al from India initially screened 527 patients, 359 patients with (61.44+39.42 months’
disease duration), having good immune function (CD4 count >200 cell/mm?3: 88.58% HAART

taking), were analyzed. Subclinical hypothyroidism (ScH) was the commonest thyroid dysfunction



(14.76%) followed by sick euthyroid syndrome (SES) (5.29%) and isolated low TSH (3.1%). Bur-
den of thyroid dysfunction in chronic HIV infection with stable immune function is lower com-
pared to pre-HAART era. Thyroid dysfunction is primarily of non-autoimmune origin, predomi-
nantly ScH[11].

The study by Jaint et al in India also showed that out of 50 cases, thyroid function abnormalities
were observed in substantial number of patients. Nine (18%) patients had FT-3 levels below the
normal range, ten (20%) patients had decreased FT-4 levels and twelve (24%) patients had TSH
levels above the normal range. When the results were statistically analyzed for the 50 patients
enrolled in the study using Pearson’s correlation coefficient, there was a direct correlation between
CD4 count and FT3 and FT4 values (r=0.357 with p <0.05; r = 0.650 with p <0.05 respectively).
There was an inverse correlation of CD4 counts with serum TSH levels (r = -0.470 with p < 0.050).
Thyroid dysfunction is frequent in HIV infection and with progression of disease there is a primary
hypothyroid like stage that occurs in patients with HIV infection. FT3 /FT4 / serum TSH can be
used as a surrogate marker of the progression of the disease [35]

Tripathy, et al in India showed that the 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 sec-
ondary 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 hor-
mone level [36].

A cross-sectional study was done by Dev N and his colleagues in India which enrolled 225 HIV-
positive and an equal number of healthy volunteers. The mean (SD) CD4 count in the study group
was 147.1 (84) and 70.7% had advanced immune deficiency with CD4 count <200 cells/uL. The
overall prevalence of thyroid dysfunction was 75.5% in the study group and 16% in the control

group. Subclinical hypothyroidism was the commonest abnormality noted in almost 53%. Signif-
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icant correlation was observed between CD4 count and thyroid stimulating hormone, free triiodo-
thyronine, and free thyroxine levels (r=-0.86, r=0.77, and r = 0.84, respectively, p <0.0001 for
all) (37).

A study in Nepal by Joshi et al investigated a total of 120 HIVV/AIDS infected individuals (includ-
ing 80 under HAART) for thyroid function disorders. In the HAART receiving group, 92.3% in-
dividuals had hypothyroidism while in HAART naive group only one (7.7%) individual had such
disorder. Association between hypothyroidism and HAART was statistically significant (p =
0.038). In addition, the rate of hypothyroidism was significantly higher in HAART receiving fe-
males (p = 0.01). Hypothyroidism status in HAART receiving or not receiving individuals and
their gender was further fitted in a regression model. After adjusting for gender and HAART status
in this model, gender remained as an independent predictor of hypothyroidism (Odds Ratio- OR:
5.097, p =0.031; Cl: 1.15-22.47) [2].

A study by Thaimuta et al in Nairobi, Kenya which enrolled a total of 110 patients (only 84 of
study participant were on HAART) explained that the TSH levels were within reference range in
HAART taking (85.6%) and HAART naive (92.3%) patient. However, there were no incidences
of elevated FT4 level among HAART naive, but 12.0% HAART taking had high TSH levels.
There was no statistically significant difference in the levels of TSH (p=0.233) between HAART
taking and naive patients. The frequency of lower FT4 levels in HAART taking (54.8%) compared
to HAART naive (30.0%) was not statistically significant (p=0.45). The level of non-thyroidal
illness among HAART taking (44%) were comparable with that of HAART naive (46.2%). There
was a higher incidence of euthyroid among HAART taking (42.9%) than HAART naive (34.6%)
patients. Abnormality with thyroidal state was more frequent in HAART naive than in HAART

taking except for sub clinical hypothyroidism which was absent in the former [38]

Taken together, the studies reviewed above revealed derangement in thyroid function levels in
association with HAART. There is a gap of information in Ethiopian HAART taking patients in
this regard, which this study is trying to address.
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Conceptual frame work

HAART, HIV, IRIS, opportunistic infections, malignancies and drug interactions are some of
important risk factors associated with Thyroid dysfunction

HIV
HAART

Drug inter-
actions

Opportunistic infec-

Sidl

Thyroid dysfunction

tions

Malignancies

Figure: 1. Conceptual frame work for thyroid dysfunction
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3. Objective
3.1 General objective
> Toassess the magnitude and associated factors of thyroid dysfunction among HAART
taking patients at Bethel Teaching General Hospital, Addis Ababa, Ethiopia
3.2 Specific objectives
» Toinvestigate the prevalence of thyroid dysfunction among HAART taking patients

> To determine risk factors associated with the progress of thyroid dysfunction.

» To determine correlation between thyroid function level and CD4 level.

4. Hypothesis

» There is no incidence of thyroid dysfunctions among HAART taking HIV patients as re-
ported by other studies.
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5. Materials and Methods
5.1 Study area

The research project was carried out at Bethel Teaching General Hospital in Addis Ababa, Ethio-
pia. The hospital is founded in 2000, owned and operated by an Ethiopian obstetrician and gyne-
cologist. It is nationally as well as internationally renowned for its high standard and quality ser-

vices and for availability of specialists from all over the world.

The hospitals endeavor to introduce state-of-the-art equipment and pioneering medical procedures.
The hospitals which are located at Bethel area, a place in Kolfe keranyo subcity which gets the
name after the hospital’s establishment and the second one around Tor Hailoch area are linked to
bethel Medical College, which is one of the few private institutions in the country to offer Medical
Doctor Degree. Currently the center treats more than 2000 HIV patients each month as 100 clients

are being seen daily [39].

5.2 Study design and period
A hospital based comparative cross sectional study was conducted from December 2017 to May

2018 at Bethel Teaching General Hospitals, Addis Ababa, Ethiopia.

5.3 Population

5.3.1 Source population
All ART patients attending Bethel Teaching General Hospital during the study period

5.3.2 Study population
Adult patients that are attending ART clinic of Bethel Teaching General Hospital that fulfill the

eligibility criteria
5.4 Eligibility

5.4.1 Inclusion criteria
e Adult patients (>18 years) who are on HAART at least for one year

e HIV patient on ART follow up and voluntary to permit additional testing of thyroid hor-

mones shall be included from these studies.

5.4.2 Exclusion criteria
e Patient who have previous history of thyroid function problem.
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5.5 Study variables

5.5.1 Dependent variables
- T3 level

- T4 level
- TSH level
5.5.2 Independent variables
- Age
- Sex
- Occupation
- Marital status
- Ol status
- Regimen type
- Weight/Height (BMI)
- Duration on HAART
CD4 level
CD4 category

5.6 Sample size calculation and sampling technique
5.6.1 Sample size calculation,
n=z2p(1-p)
d 2
n: Sample size
Z: z -score
p: prevalence

d: allowable error

Using P value 0.13 from study by Thaimuta et al, 2010 (taking maximum thyroid dys-

function rate of 13%) [38]; with confidence interval of 95% and margin of error (d) =5

% (0.05) allowing 10% for non-response, the, minimum sample size becomes =190

But 300 ART patients attending Bethel Teaching General Hospital ART clinic were enrolled in

the study.
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5.6.2 Sampling technique
Convenient sampling technique was employed to collect data from those ART patients who fulfill

the inclusion and exclusion criteria during the study period

5.7 Data collection and processing

Socio-demographic information and other relevant possible risk factors of the study participants
were routinely collected using structured and pre tested questionnaire by trained nurses in the ART
clinic. Clinical data were also collected from patients’ records. Following the standard procedures
of the ART clinic, 8 ml of venous blood was aseptically collected using plain and EDTA vacationer
tubes (about 4 ml in each tube) for the determination of thyroid function and CD4.The blood spec-
imen in the plain tube was centrifuged at 3000 RPM for 5 minutes to separate the serum and use
for determination of thyroid function within one hour of separation. Thyroid function was assessed

by measuring T3, T4 and TSH levels in patient’s serum by quantitative Enzyme-Linked Immuno

sorbent Assay (ELISA) (Human, Wiesbaden, Germany).The second tube that contains whole

blood was used for the CD4 determination.

5.7.1. Thyroid function tests
Serum thyroid hormones levels (TSH) 0.3-4.0 miu/l, triiodothyronine(T3)0.69-2.02 (ug/dl) and

thyroxin (T4)4.4-10.8(ng/ml) were measured their levels in patient’s serum by quantitative En-
zyme- Linked Immunosorbent Assay (ELISA) (Human, Wiesbaden, Germany). In this method,
serum reference, patient specimen, or control is first added to a microplate well. Enzyme-tT4 (tT3)
conjugate and biotinylated tT4 or tT3 antibody are added, and the reactants are mixed. In the case
of TSH, the biotinylated and enzyme conjugate are added in one step. A reaction results between
the enzyme conjugate, biotinylated conjugate and the native thyroid hormone (tT3, tT4 or TSH)
for the antibody combining sites. Immobilization takes place through the reaction of the incorpo-
rated biotin and streptavidin coated on the well served as second antibody. After the completion
of the required incubation period, the bound enzyme conjugate is separated from the unbound
enzyme conjugate by aspiration or decantation. The activity of the enzyme present on the surface
of the well is quantitated by reaction with a suitable substrate to produce color. The employment
of several serum references of known thyroid hormone concentration (s) permits construction of a

graph of activity and concentration. From comparison to the dose response curve (s), an unknown
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specimen’s activity can be correlated with hormone concentration. The test is used for Quantitative
Determination of Total Thyroxine, Total Triiodothyronine, Thyroid Stimulating Hormone Con-
centration for a comprehensive thyroid status of a Human Serum or Plasma sample by a Microplate
Enzyme Immunoassay [40].

5.7.2 CD4 determination

The CD4 count was determined by BD FACS Count flowcytometer (Beckton Dickinson, San Jose,
California). A single test requires one convenient, ready-to-use reagent tube pair. When whole
blood is added to the reagents and incubated at room temperature, fluorochrome-labelled antibod-
ies in the reagents bind specifically to lymphocyte surface antigens. After a fixative solution is
added to the reagent tubes, the sample is run on the instrument. Here, the cells come in contact
with the laser light, which causes the fluorochrome labelled cells to fluoresce. This fluorescent
light provides the information necessary for the instrument to count cells. In addition to containing
the antibody reagent, the tubes also contain a known number of fluorochrome-integrated reference
beads. These beads function as a fluorescence standard for locating the lymphocytes and also as a
quantification standard for enumerating the cells expecting the result to be in the range500-
1500cells/pL of blood [41].

5.8 Statistical Analysis

Data was entered, cleaned and analyzed using SPSS version 20 software. Descriptive analysis
was done to determine mean and standard deviation for continuous variables and the difference
in means was compared with independent-sample t-test. The differences in proportions was eval-
uated by Pearson’s Chi-square test (x2 test), linear regression was employed for effect analysis

and P-value of less than 0.05 was considered as statistically significant.

5.9 Data Quality Assurance

Standard operating procedure (SOP) was followed during pre-analytical, analytical, and post ana-
Iytical phases of the study. Training was given to data collectors to avoid technical errors and to
minimize observer bias. All reagents were checked for their expiry date and we confirmed the
reagents are prepared according to manufacturer’s instructions. All TSH, Ts and T4 Kits were
checked by using known control samples. Similarly the quality of CD4, reagents were regularly

monitored by running control materials in each morning before the actual work is done.
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5.10 Ethical considerations

Ethical clearance was obtained from departmental research and ethics review committee of depart-
ment of Medical Laboratory Science of Addis Ababa University. The proposal was also reviewed
by ethical review board of Bethel Teaching General Hospital. Written informed consent (signed
or thumb print) was obtained from each participant. Confidential identifiers were used to code
participant’s identities. Results and any information regarding patients were kept confidential dur-
ing and after the completion of the research project by password protecting electronic and locking

hard copy files.

5.11 Dissemination of Results

The results of the study will be disseminated to Addis Ababa University and Bethel Teaching
General Hospital so that they work in collaboration to improve the health condition of the patients.
It will also be communicated and disseminated to stakeholders, public and concerned bodies
through presentation in different professional association meetings and conferences. The final
paper will be submitted to a national or international peer reviewed scientific journal for

publication.

5.12 Operational definitions
< Hyperthyroidism: is a condition in which an overactive thyroid gland is producing an ex-
cessive amount of thyroid hormones that circulate in the blood

% Hypothyroidism: is a condition characterized by abnormally low thyroid hormone pro-
duction

< Subclinical hypothyroidism: is the elevation of thyroid stimulating hormone (TSH)
which is common in individuals with HIV/AIDS

% Thyroid Dysfunction: states abnormal production of thyroid hormones

% Thyroid function test: Measuring serum hormone concentrations, to assess thyroid func-
tion such as TSH, T4 and Ts.

% HAART: HAART also known as combination therapy is a therapy, usually a combina-
tion of two reverse transcriptase inhibitors and a protease inhibitor and is the current
standard of care for HIV/AIDS in the world

% Overt hypothyroidism is defined as a clinical syndrome of hypothyroidism associated

with elevated TSH and decreased serum levels of T4 or T3
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6. Results

6.1. Socio-demographic and clinical characteristics

A total of 300 participants aged 23 to 93 years participated in this cross sectional study. Of them
59.3 % (178) were female, most in the age group 40-49 years (127, 42.3%). The mean and standard
deviation age was 44.5 (10.5) years. Among those receiving HAART 292(97.3%) were at WHO
stagel.When they started the treatment they were in different WHO staging but after 1 year their
immune status became stable and automatically categorized under stage 1.The majority of the par-
ticipants had CD4 level above 500 cells per microliter 141(47.0%). The majority were taking first
line regimen 270(90.0%). Detailed clinical and socio demographic characteristics are shown in
Table 1.
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Table 1. Socio-demographic and clinical characteristics of patients taking combination antiretro-
viral therapy for at least one year, Addis Ababa, June 2018 (n=300)

Variables Frequency (n) %
Sex
Male 122 40.7
Female 178 59.3
Age
18-29 13 4.3
30-39 75 25.0
40-49 127 42.3
50-59 59 19.7
60 and above 26 8.7
BMI
<185 12 4.0
18.5-24.9 130 43.3
25.0-29.9 122 40.7
30 and above 36 12.0
Staging
I 292 97.3
Il 4 1.3
I 3 1.0
v 1 0.3
CD4 (Cells/ uL)
<350 90 30.0
350-500 69 23.0
>500 141 47.0
Regimen type
First line 270 90.0
Second line 30 10.0
HAART duration (Years)
1-5 105 35.0
6-10 163 54.3
>10 32 10.7
Opportunistic infection
Yes 132 44.0
No 168 56.0
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6.2. TSH, T3, T4 profile of patients taking HAART for at least one year

Of the 300 individuals, 70 (23.3%) were identified with abnormal thyroid function, of whom, 47
(15.7%) were female and 23 (7.7%) male. Fourteen (4.7%) were diagnosed with hyperthyroidism
as defined by decreased TSH below normal and 56(18.7%) with hypothyroidism as defined by
TSH above normal. Of them, 35(62.5%) were having subclinical hypothyroidism, while 21 (37.5
%) had overt hypothyroidism, as defined by elevated TSH and decreased serum levels of T4 or Ta.
The levels of TSH, T3, T4, 230 (76.7), 235 (78.3), 272 (90.7) for the majority of the participants
were in the normal range, respectively Figure 2.
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Figure 2. TSH, T3, T4 profile of patients taking HAART for at least 1 year, Addis Ababa, June
2018 (n=300)
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6.3. Analysis of Thyroid hormone profile abnormality by CD4 levels

Among ART-receiving group, 30.0% (90/300) had CD4+ T-lymphocyte count < 350 cells/ uL and
23% (69/300) had CD4 count in the range of 350-500 cells/ pL and the remaining 47% (141/300)
had CD4>500 cells/ pL.

When analyzed by CD4 categories, 30.4% (21/69) of those in the CD4 category 350-500 cells/ uL
had abnormal TSH levels while for those in the CD4 category < 350 cells/ pL, 20(22.2%) had T3
abnormality and 11(12.2%) had T4 abnormality, . Among those in the highest CD4 category (>500
cells/uL) 22.0%, 22.0%, and 8.5% had abnormal TSH, T3 and T4 levels, respectively. Chi square

test revealed no significant association (Table 2).

Table 2. Distribution of Thyroid profile abnormality by CD4 categories among patients taking
HAART for at least 1 year, Addis Ababa, June 2018 (n=300) categories

Variable CD4<350 cells/ | 350-500 cells/ >500 cells/ Total P value*
pL pL pL
TSH
Abnormal | 18 (20.0%) 21(30.4%) 31(22.0%) 70 (23.3%) | 0.266
Normal 72(80.0%) 48(69.6%) 110 (78%) 230
(76.7%)
Total 90 69 141 300
T3
Abnormal | 20(22.2%) 14(20.3%) 31(22.0%) 65 (21.7%) | 0.950
Normal 70(77.8) 55(79.7) 110(78.0) 235(78.3)
Total 90 69 141 300
T4
Abnormal | 11(12.2%) 5(7.3%) 12(8.5%) 28(9.3%) 0.508
Normal 79(87.8%) 64(92.7%) 129(91.5%) 272(90.7)
Total 90 69 141 300

*chi square test for association between CD4 categories and abnormal TSH, T3, T4 levels

As shown in the whisker plot below (Figure 3), the median TSH level does not significantly vary
between the three CD4 categories (P>0.05). However, when data analysis was restricted to those
with abnormal TSH values only (n=70), those in the CD4 category of >500 cells/ pL had signifi-
cantly lower median TSH levels compared to those with CD4 count 350-500 cell/ uL (P=0.04) and
those with CD4 count<350 cells/ uL (P=0.03) (Figure 4).
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Figure 3. Thyroid stimulating hormone levels by CD4 categories of patients taking HAART for
at least 1 year, Addis Ababa, June 2018 (n=300)

23



o | P=0.03
=
°
1
I
P=0.80
o ]
™
1 1
P=0.04
SR
s
°
o |
—
o - D CD4+ T cells category (cells/ uL)
<350 350-500 >500

Figure 4. Abnormal TSH hormone Levels profile by CD4 categories of patients taking HAART
for at least 1 year, Addis Ababa, June 2018 (n=70)
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Correlation analysis between TSH levels and CD4 was carried out. There is a slight but statisti-
cally significant (r=-0.1224, p=0.034) negative correlation between the two parameters as shown
in Figure 5.
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Figure 5. Correlation of TSH hormone level with CD4 T cells of patients taking HAART for at
least 1 year, Addis Ababa, June 2018 (n=300)

6.4. Analysis of Thyroid hormone profile abnormality by duration of HAART

Figures 6-8 show thyroid hormone levels by duration of treatment: The TSH level was around the
mean during the first five years but as the treatment progressed beyond 6 year it declines below
the mean levels (Figure 6). However the mean T3 and T4 levels tend to rise without decline as the

year of duration of HAART increases (Figure 7 & 8), though statistically not significant.
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Figure 6. TSH Levels by Duration of HAART among patients taking combination antiretroviral
therapy for at least one year, Addis Ababa, June 2018 (n=300)
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Figure 7. T3 Levels by Duration of HAART among patients taking combination antiretroviral
therapy for at least one year, Addis Ababa, June 2018 (n=300)
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Figure 8. T4 Levels by Duration of HAART among patients taking combination antiretroviral

therapy for at least one year, Addis Ababa, June 2018 (n=300)

6.5 Bivariate and Multivariate Logistic Regression Fitted for Thyroid Dysfunc-

tion.

Bivariate logistic regression analysis was carried out to determine factors associated with hypo-
thyroidism. To control for possible confounding variables, multivariate logistic regression analysis
was conducted. Potential risk factors including age, sex, opportunistic infection, regimen type,

BMI, CD4 cell count, were tested but none of them showed significant association with hypothy-

roidism (Table 3).
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Table 3. Bivariate and Multivariate analysis of factors associated with hypothyroidism among pa-
tients taking combination antiretroviral therapy for at least one year, Addis Ababa, June 2018

(n=286)
Variables n | Hypothyroidism | Normal TSH COR P value | AOR (95%CI) P value
(n=56) (n=230)
Sex
Male 122 | 22 99 1 1
Female 178 | 34 131 1.17[0.64-2.12] | 0.61 1.05[0.54-2.07] 0.88
Age
18-29 13 |2 10 1 1
30-39 75 |17 53 1.60[0.32-8.05] | 0.57 1.78[0.30-10.50] 0.526
40-49 127 | 23 98 1.17[0.24-5.72] | 0.84 1.31]0.22-7.78] 0.767
50-59 59 |9 48 0.94[0.18-5.01] | 0.94 0.99[0.15-6.36] 0.99
60 and above 26 |5 21 1.19[0.20-7.23] | 0.85 01.46[0.19-10.84] | 0.71
BMI
<185 130 | 2 9 1 1
18.5-24.9 130 | 25 98 1.15[0.23-5.65] | 0.87 1.66[0.28-9.88] 0.58
25.0-29.9 122 | 23 96 1.08 [0.22-5.33] | 0.93 1.53[0.25-9.25] 0.65
30 and above 36 |6 27 1.00[0.17-5.87] | 1.00 1.52[0.21-10.96] 0.68
CD4 (Cells/ pL)
<350 90 |17 72 1 1
350-500 69 |18 48 1.59 [0.75-3.39] | 0.23 1.57[0.70-3.49] 0.27
>500 141 | 21 110 0.81 0.40-1.63 0.56 0.75[0.47-1.61] 0.47
Regimen type
First line 270 | 53 206 1 1
Second line 30 |3 24 0.49[0.14-1.67] | 0.25 0.59[0.17-2.17] 0.44
HAART dura-
tion (Years)
1-5 105 | 17 79 1 1
6-10 163 | 35 123 1.32[0.69-2.52] | 0.40 1.48[0.75-2.94] 0.26
>10 32 |4 28 0.66 [ 0.21-2.14] | 0.49 0.57[0.16-2.04] 0.39
Opportunistic
infection
Yes 132 | 34 126 1 1
No 168 | 22 103 0.79[ 0.44-1.44] | 0.44 0.69[0.37-1.29] 0.25

28




7. Discussion

Thyroid disorder is one of the common endocrine dysfunctions observed due to alteration in the
production of thyroid hormones. Thyroxine (T4) and Tri-iodothyronine (T3), altered production
of these hormones often involves dysfunction of thyroid gland, pituitary gland, and hypothalamus.
Hyperthyroidism (overproduction of T3 and T4) and hypothyroidism (underproduction of T3 and
T4) are regarded as the most common clinical forms of thyroid disorders [5]. Highly active an-
tiretroviral therapy (HAART) has changed the clinical evolution of HIV infection. However, its
adverse effects are increasingly being recognized, particularly those concerning protease inhibi-
tors, and some of the secondary effects are probably not known yet. Therefore, this cross-sectional

study conducted to evaluate the prevalence of thyroid dysfunction in patients treated with HAART.

The overall burden of thyroid dysfunction among HIV infected patients who were on HAART for
at least 1 year in this study was 23.3% which is higher than a study in France (16%), Italy (12.6%),
Brazil (9.3%) and Kenya (12.0% ) [10,27,22,38]. The finding is close to what has been reported
from Jeddah, Kingdom of Saudi Arabia (30%) by Noureldeen et al [33]. The observed thyroid
dysfunction rate was lower compared with the study in Nepal which reported 92.3% [2]. The rea-
son for such variations among HIV infected patients could possibly be due to difference in the
treatment guideline and regimen of HAART in the various geographic locations, recruitment set-
ting, sample size and ethnic variation. In this study the prevalence of thyroid dysfunction was
slightly higher in females than males (15.7% vs. 7.7%) which also resembles with the study by
Joshi et al [2].

Subclinical hypothyroidism of thyroid dysfunction in this study was 18.7 % which is lower than
studies in India (53%) [37].0n the other hand in contrary to this study non statistically significant
lower prevalence of Subclinical hypothyroidism was also observed in another study India (13%),
UK (4%), Spain (3.5%) [34,30,6] which supports a study in France by Beltran et al (6.6%) and
Merenich et al, (8%) [16, 4]. The reason for Subclinical hypothyroidism variation in HAART
taking individuals in the different studies might share the factors responsible for thyroid dysfunc-

tion prevalence variation discussed above.

This study indicates that hyperthyroidism (high T3) level were also common with 52 (17.3 %)
person developing the disorder; among these 30 (57.69%) were female and 22 (41.25%) were male
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which was higher than the findings reported by Jaint et al (38.7%) [35].The finding is close to
what has been reported in London [29] and India [37] where the prevalence of hyperthyroidism is
22.5%. However, the finding of this study was not lower when compared to other studies because
they have done the studies in small sample size.

Our result is in agreement with the observation made by Beltran et al. (2003) and Quirino et al.
(2004) [16,25]. A number of other reports show higher rate of hypothyroidism even in general
female population [30,31] and data on males having higher rate of hypothyroidism in HIV-infected
population is low [13].

It can be concluded from our observation that the hypothyroidic individuals that took HAART
might have not more severe HIV/AIDS disease progression because this study found higher value
of absolute CD4+ T-lymphocyte counts among hypothyroid HIV patients under ART. Out of
56(18.67%) hypothyroid patients 21(37.50%) have CD4+ T-lymphocyte counts > 500. In contrary
study from India shows 70.7% had advanced immune deficiency with CD4 count <200 cells/uL
[37]. Also Jaint et al in India inverse correlation of CD4 counts with serum TSH levels (r =-0.470
with p < 0.050) was reported [35]. Though weak, our study also demonstrated an inverse relation
between TSH levels and CD4 count. Correlation of low levels of T4 and subclinical hypothyroid-
ism with low CD4+ T-lymphocyte counts were also reported in Spanish [14] and French popula-
tion [18]. It has also been reported that CD4+ T-lymphocyte count correlates well with T3 and T4
values, while an inverse correlation exists between CD4+ T-lymphocyte count and serum TSH
levels [32, 33]. Besides ART, several other factors including opportunistic infection, local neo-
plasm [34], severe systemic illness, or caloric deprivation [35] can also contribute to thyroid dis-

orders among HIV/AIDS patients.

Studies suggested that the cumulative dose of TDF/3TC/EFV was associated with an increased
risk of developing subclinical hypothyroidism even though it is not significant. This cross sectional
study found neither HAART regimen nor specifically TDF/3TC/EFV use was significantly asso-
ciated with either overt hypothyroidism or subclinical hypothyroidism. Beltran et al. [16] and Col-
lazos et al. [6] found a similar prevalence of hypothyroidism to that found in this work (2.6% and
3.5%, respectively). The numbers screened in this work are greater than those in previous studies.
Previous work on 84 patients also found an increased prevalence of subclinical hypothyroidism,

and this was in patients treated with HAART. Quirino et al. [25] investigated 687 patients, of
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whom 7.4%.had subclinical hypothyroidism, but they found no significant relationship between

the condition and drugs or CD4 cell counts.

According to this study duration of HAART was not statistically significant with thyroid hormone
level (TSH, T3, T4) of HIV patients which supports the study conducted by Jaint et al, (2016) and
Joshi et al who reported that there were no correlations between thyroid hormone levels and dura-
tion of HAART, but reported that HAART was an important factor affecting the incidence of thy-
roid dysfunction [2, 35].

In line with Sherma et al [11] in India this study did not find the effects of HAART on thyroid
function. Therefore no significant differences in thyroid hormone levels were found among pa-
tients on different HAART regimens, indicating that there were no significant differences in the
effects of First line or Second lined regimen on thyroid hormone levels. However a follow up
experiment by Madeddu et al. illustrated that prolonged stavudine treatment significantly de-
creased T4 levels [27]. Besides Beltran et al [16] found on multivariate analysis that stavudine

treatment and low CD4 cell counts were associated with hypothyroidism.

According to this study (97.3%) of the participants were in stage | and no incidence of thyroid
dysfunction in HAART taking patients at different WHO staging. In line with this study Quirino
et al had found no correlation between stage of infection and thyroid function abnormalities [25].
Neither TSH nor T4 levels were different among patients based on WHO staging. However Kan-
eria et al shows subclinical hypothyroidism went on increasing from stage | to stage IV [34]. We
also analyzed the incidence of thyroid dysfunction among patients with Ols in comparison with
duration of HAART. No significance incidence of thyroid dysfunction and different levels of thy-

roid hormones were found in patients with Ols in relation to their duration (p>0.05).

7. Strength and Limitation
Even if all laboratory analysis was done in an accredited laboratory with competent personnel, the

lack of availability of thyroid auto-antibodies for all patients is the possible limitation of our study.
In addition, it is still unclear whether the cause of thyroid dysfunction in HIV patients is the HIV

infection itself, its complications, therapy, or progression.
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8. Conclusion

Although ART treatment improves immunological status of HIV patients, this may also increase
the possibility of side effects due to longer ART duration. This study shows a higher rate of hypo-
thyroidism in individuals under ART at this specific site and also shows hyperthyroid individuals
which may suggest the failures of negative feedback mechanism loop. Among the categories of
hypothyroidism, subclinical hypothyroidism was the most common thyroid disorder and females

were found to be more susceptible towards thyroid disorders.

9. Recommendation

From these findings patients on HAART may need regular monitoring of thyroid function tests
however, larger studies are needed to examine the epidemiology and health consequences of thy-
roid dysfunction in HIV-infected patients and to better inform screening and treatment guidelines
and also to assess the implications of these findings for practice and in particular how they relate

to response to therapy.
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Annex 1: Information Sheet (English version)

Title of the Research Project: Prevalence and risk factors of thyroid dysfunction among HAART

taking patients at Bethel Teaching General Hospital Addis Ababa, Ethiopia

Name of Investigator: Sibhat W/Kirkos (BSc, Msc candidate)

Name of the Organization: Addis Ababa University, College of Health Science, Department of
Clinical Laboratory Science.

Introduction

You are invited to participate in a study to be conducted by MSC student at Addis Ababa Univer-
sity, College of health sciences, School of Allied Health Science, Department of Medical Labora-
tory Sciences. It is aimed at to investigate the prevalence and risk factors of thyroid dysfunction
among HAART taking adult patients at Bethel Teaching General Hospital. After the result of the
study is disseminated, strategies will be designed to prevent and control the predisposing factors.
Moreover, it will also be a useful reference for drug choice. Please read the following statements
and ask any unclear points before you agree to participate.

Participation in the study is exclusively voluntary. If you are not willing to participate in the study
or if you want to withdraw even after deciding to participate, there will be no consequences and
you will get all the services provided in the hospital with no problem. If you decide to participate,
you have to sign the consent form and you can get a copy of this information sheet.

What is expected from you as a participant of the study?

As a participant of this study you are expected to give about 8 ml blood (one table spoon). In
addition you are expected to give answers for some questions about your health and socio demo-
graphic conditions. You need to know that the results might be discussed with appropriate indi-
viduals out of this hospital. But your name, address and phone number will not be disclosed to
anyone and to be more precise, identification code will be used in such conditions.

How long participation will take you?

You will spend 20-35 minutes until the specimen is collected, the questionnaire is filled and the
consent is signed.

What are the risks of participating in this study?

There are no anticipated risks to your participation except minor discomfort during venipuncture
because well experienced professionals will collect blood samples.
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How the information is to be kept confidential?

All information that you give and the results from your specimen will be used for this study only.
Only limited number of professionals will have access to the information. All the information will
be encoded in a computer and will be password protected.

What are the benefits from participation?

Since this study is MSc student research, there will not be payment for participants. But your
participation is important for studying the prevalence and associated factors of thyroid dysfunction
that will be useful in the improvement of management of HIV positive patients.

What are your rights as a participant of this study?

You can ask any questions for further explanation. The principal investigator and the data collec-
tors are responsible to clear any doubt that you may have during participation. You have the right
to get the results of the analysis.

What can | do if | have a problem or a question?
Please forward any question or problems you may encounter during this study to
Sibhat W/kirkos

Department of medical laboratory science
School of Allied health sciences

College of health sciences

Addis Ababa University

Mob: +251-911 41 38 52
Email:sibhatme@gmail.com

Agree to participate?

O Yes

0 No
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Annex 2: Information sheet (Ambharic version)
A0 ANA LLACAL,PMS P12 DAL PAALL MG QTN F/0F,LhhIPG ANG-F4 YIRTN hGA ALILOTFD-

NANG A9°TE Aavt AL NP APEPT AL PRI° GavG +@AL ATLALD- N AT AL T, &Y AT OC +PoH
ATLeN@- PhTIPCE (UG ¢ % ©C IPCaP¢ (hTALRA., Voot AL PATT U3 PT ATITGT JON
ATAFLPT 0HHIPE a0l (LPT ACA® (A%N ANA RLACAT MG A27T0 DA PAhhIPT ANG-R4 AN T hed
PIIVECH L1614 Pavavl b TG AL hG.AtE FINHPA:: AONP OHY TGT Agva-t+e hae(o1ot+P (4t
NHY $Poe 09977 9300 OAPPS LG AR PAPIOTY 1T TITFE DI YA ks

ave)(Lg

PPGE CON- « P AR QL PR YT (ATPCT AR 03977 091,000 m 7 YaPI° A24.0-9° (104, €C AR LAD-7
vz ATIPSHT AT

ACO® (HY TG AL 9.5t A+t avte Nav-he (NG 4P AR Ptaval-t 10.::(HY TST @AT
AN ORI° ATATE NOAT HBA ATIRLT P00 (LPY° AThP (LY PATHA PoLAMA. 9775 9P
AT ARRLTIONTS R AaPAte oA a0 NPT LATPIOTE P2 AL NAU-E ORI° NNV &CTT TIndarp
LMOPPIA: NLAT LUTT P28 K8 P8 AGOP ALOPe LTAN::

PTGk FAFd (PP LTLnNPOT IO 10-?

(Y TG+ Aoeate Palaav nkh 8 1.4, N99°F A7 PACA 77h.e P89 GavG Aaphmt aPaa1oYt
LMNPNPFA:: QU7 W78 LU hQ1k avl8 PCOAPT 17 07 1AM: aPlEPTFY TINEIP A9°: ALC-AG PAAD
®PC LPANNTT IPLEPTFT ALeRIPCIV:: LARTIP AHLY AN F PTLMAG ATIOP 071, 00F 4\ aPAP &TC
TP AL hT4.DN LLLIA::(TeRTILI® AACHP hNPAL PG U= ATLPCH A1978 +TemT1s TOEPT
avA\ (| (et SNPNLIA::

OHY TG aoA+q 9°7 PUA LH LABA?
PHHOE M7 ao PP \aPav-ATIPATPICYE Pa. AL AIPLLIPG Gav-G Aav(\mrt 20-25 Lt POLAIA::
OHY TGT aeate e9.eanFAFAL FocF 90787 CFa.?

Gav-G¢ 1T,ANANNTF Db 9°79° ALY Phé T9C AL TIPPHI° IPNT0EI° Gav-Gm- PT,DALD+ GIPL NATFD-
2m.G NAa>PPF (1aoP 1D :

Phs PUNYIPG a8 1TLATC Fn-$ aPPOF LT FAD. A7L T 107
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PAM-T TTIGMg° avlBG NHOALD- Gav-G AL, PHTTM RANLFS DMyt PILD-AD+ ATSE AATY F 1@-::
eUTT WEC ALTE PTUFAt PHOAR PTGk H00S O HTT (F GFO-:: NHUP NAL AAACH PAD-TY
aPYE@-ge avlB OAL PeAG PO NAD- PhIOT.O~1C PavlB YL D-AT A 19.ParT L0210 :

OHY TGt oo te 090015 FD- PPIOT 901877 GF@- ?

LU TG 0TI ECA 8016 aPavl P du-G WILaPP ooy ATAFEPT TIHN ALATI:: PTI° NTGE PILTTD-
avlB Phot WG Q. UaP9777 VNIPG ATTAGA ANTPOP PLCIA:: N HenTI8I° Thedt SATANTFDT A 7,10
OAFP 17 ATWNZA0 TINTTHA::

PILY TGF FAFE ook 90787 1@+ ?

NHYP O Hen16 TG+ OFavAnt 917G D79 A1t TPE PoomPPS 1A% LTI T+ ooVt AAP T ::PANL-F6
JoCavs. Oy 12 TI7TF ST AN

PP NAT @EI° TFoIC (LLOTIVT 97 998291 £10A?

LVTT TG havArt @L9° NHY TG IC (HFHaDL avph AATLL I Tav< &S ALIPT mR9° 7P APt
N9L.aAnt@« AL 4-A Smpar::

O\cht @/£CHN

PUh9Pq A0G-F4 4270 e
PAALL MG AL T/

M. 4270 hAS:

A0 ANA RLACAT

eagA +251- 911 41 38 52
A7324 sibhatme@gmail.com
AaPA& 2ATIT 7

AONT1700- [ ANONTTT7° [
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Annex 3: Consent Form (English version)

Code NUMDEr=-=-=-=-=nmmm e oo

Name of the participant-----------=-=-=-=-=-=-=-mmomemmmemeo-

I have been informed about the study which is aimed on the Prevalence and risk factors of thyroid
dysfunction among HAART taking patients at Bethel Teaching General Hospital Addis Ababa,
Ethiopia. For this study blood sample is required from a participant. The aims of the study and
possible risks were explained to me as well.

| am also informed that all the information contained within the questionnaire is to be kept confi-
dential. Moreover | have been well informed of my right to keep hold of information, decline to
cooperate and make withdrawal from the study.

It is therefore with full understanding of the situation that | gave the informed consent voluntarily
to the researcher to use my blood sample for the investigation. In addition, | have had the oppor-
tunity to ask questions about it and received clarification to my satisfaction. | have also been in-
formed that the benefit of participation is to get the results of analysis from my sample measured
for free via the counselor nurse.

Participant’s signature /finger print ----------=-==========-mmumm-

Name of Data collectors -------------------- signature----------------------- Date---------------
Please direct any questions or problems you may encounter during this study to:

Sibhat W/Kirkos

Department of medical laboratory science

School of Allied health science

College of health sciences

Addis Ababa University

Mob: +251-911- 41 38 52

Email: sibhatme@gmail.com

For additional information, please contact Addis Ababa University, College of Health Science
institutional review board (IRB) office at:

Tell. +251-11-8-96-13-96
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Fax +251-11-5-51-1-51-30-99
P.O. Box 9086, Addis Ababa, Ethiopia

Email: aau.mf.irb@yahoo.com

Annex 4: Consent Form (Amharic version)

A FLPT AFPIOYE 9920157 P&
PTLATC BTC ------=----=mmmmmmmmmmoes
PFAFED. AFP —mmmmmmmm e

A% (9% DAL PO +AF 4 1GPETT 2098 NAA N7LTTF Ph0 LLN Tmd ANNNT AL ATLAL-0- PRI°
Gav-G +OOL N AT AL T, &Y LT DG +PRH ATLaPM®- PhTPCT NGFG ¢ (L% ©C I°CaPe LT U5 TP T
ATIPGE AN (O 1A FLCIATA:: ATTHRI® DAl PHOAL PLI° Gav-G R7LTLPALA TIARATA:: PPGHETI®
ANTIPT (910 +L.8F v~

oM@t AL LINERF®- avlGPTF (oo (TLATC PHm0E AZLTLPE HIFICTA TSR AR PATPATES
TG DI avl G CAAMT ATPALUIP NTTTEOI° L NTGE 07 PTTNAN 9Pk S0P AR TIAATA:

QAAHY ALY TG aoZ8S 9Pt A7 Lamu~t NAMPAL U-33@F NGl (1§R.I° GPLTT 1m-::
PIPAMDI® GavG AJPCIPC NF AIRTLD-AP TLLFAD:: M FenTISP® TOE APMPP +4.PEAT ATIOP
PLANTY PUN TG40 ATTFAU-:: PHU TG T4 (0P PTITT@- PPI° QU 79° IPCavs- D-mt (1A
Tt WLV T F AU

T N o I L 2 —

epanc @i AP &CT
S
5
c

(Pageort P27 10N AT +AFLPT)
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PADLE AQA(LD: AF® -mmmmmmmmmmmemmmmmmmeemmmmaeee F T B §pmmnmmmmmmnn

PGET 0990 M. (M. 977,157,

LUT TG (rFarAht @RI NHY 75T OC (HHAPL aoA: ANTLLeITav: &7 heIPT DLI° 9% NPt
ML tA® AL &mbav-7::

0Nt @/ECH0
Phh9°G ANG-F4 4270 T/h&d

PAALL MG 4870 H LT
Pm.G 4270 b8

AG.0 ANO RL0CACE

eagA +251-911- 41 38 52

A2L4: sibhatme@gmial.com

Aten T aolEPT PAG.A AN SLACAL MG 4270 hAE ATETRTSA S0.0- 0CL: LmPd::
0.4 +251-11-8-96-13-96

4hn +251-11-5-51-1-51-30-99

A2 aau.mf.irb@yahoo.com
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SOPs

SOP for Thyroid Stimulating Hormone (TSH)
PURPOSE

For the determination of TSH concentration which is a glycoprotein hormone synthesized and
secreted by thyrotrope cells in the anterior pituitary gland, which regulates the endocrine func-
tion of the thyroid gland.

PRINCIPLE: An anti-TSH coating antibody is adsorbed onto a microtiter plate. TSH protein
present in the sample or standard binds to the antibodies adsorbed on the plate; a biotinylated anti-
TSH antibody is added and binds to the antigen captured by the first antibody. Following incuba-
tion and wash steps, a streptavidin-enzyme conjugate is added and binds to the biotinylated anti-
TSH antibody. Unbound streptavidin-enzyme conjugate is removed during a wash step, and sub-
strate solution is added to the wells. A colored product is formed in proportion to the amount of
TSH present in the sample. The reaction is terminated by addition of acid and absorbance is meas-
ured at 450 nm. A standard curve is prepared from purified TSH and sample concentration is then
determined.

Analytical detection limit

Defined as the smallest concentration of TSH which is significantly different from the zero con-
centration with a probability of 95% 0.05 60pulU/ml

SAMPLE: The specimens shall be blood, serum or plasma in type and the usual precautions in
the collection of venipuncture samples should be observed. For accurate comparison to established
normal values, a fasting morning serum sample should be obtained. The blood should be collected
in a plain redtop venipuncture tube without additives or anti-coagulants (for serum) or evacuated
tube(s) containing EDTA or heparin. Allow the blood to clot for serum samples. Centrifuge the
specimen to separate the serum or plasma from the cells. Samples may be refrigerated at 2-8°C for
a maximum period of five days. If the specimen(s) cannot be assayed within this time, the sam-
ple(s) may be stored at temperatures of -20 °C for up to 30 days. Avoid repetitive freezing and

thawing. When assayed in duplicate, 0. 05ml of the specimen is required for TSH.

Materials

1. TSH Sample: serum, plasma, cell or tissue lysate

2. 10 pL to 1000 pL adjustable single channel micropipettes with disposable tips
3. 50 pL to 300 pL adjustable multichannel micropipette with disposable tips
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4. Multichannel micropipette reservoir
5. Microplate reader capable of reading at 450 nm (620 nm as optional reference wave length)

6. Centrifuge

Reagents

1. Anti-TSH Antibody Coated Plate One strip well 96-well plate.

2. Biotinylated Anti-TSH Antibody (1000X): One 20 uL vial.

3. Streptavidin-Enzyme Conjugate: One 20 pL vial.

4. Assay Diluent: One 50 mL bottle.

5. 10X Wash Buffer: One 100 mL bottle.

6. Substrate Solution: One 12 mL amber bottle.

7. Stop Solution : One 12 mL bottle.
CALIBRATION: TSH calibrator

PROCEDURE:

1. Prepare and mix all reagents thoroughly before use.

2. Add 100 pL of TSH sample or standard to the Anti-TSH Antibody Coated Plate. Each TSH

sample, standard, blank, and control should be assayed in duplicate.
3. Cover with a plate cover and incubate at room temperature for 1 hour on an orbital shaker.

4. Remove plate cover and empty wells. Wash microwell strips 5 times with 250 pL 1X Wash
Buffer per well with thorough aspiration between each wash. After the last wash, empty wells and

tap microwell strips on absorbent pad or paper towel to remove excess 1X Wash Buffer.

5. Add 100 pL of the diluted Biotinylated Anti-TSH Antibody to each well.

6. Cover with a plate cover and incubate at room temperature for 1 hour on an orbital shaker.

7. Remove plate cover and empty wells. Wash the strip wells 5 times according to step 4 above.

8. Add 100 pL of the diluted Streptavidin-Enzyme Conjugate to each well.
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9. Cover with a plate cover and incubate at room temperature for 1 hour on an orbital shaker.

10. Remove plate cover and empty wells. Wash microwell strips 5 times according to step 4 above.

Proceed immediately to the next step.

11. Warm Substrate Solution to room temperature. Add 100 puL of Substrate Solution to each well,
including the blank wells. Incubate at room temperature on an orbital shaker. Actual incubation

time may vary from 5-20 minutes.

Note: Watch plate carefully; if color changes rapidly, the reaction may need to be stopped sooner

to prevent saturation.

12. Stop the enzyme reaction by adding 100 uL of Stop Solution into each well, including the

blank wells. Results should be read immediately (color will fade over time).

13. Read absorbance of each microwell on a spectrophotometer using 450 nm as the primary wave

length.

INTERFERENCES. Gross haemolysis, lipemic and icterus specimen.

BIOLOGICAL REFERENCE INTERVALS

Analyte Reference Range Units

TSH 0.3-4.0 pul/ml

Clinical Utility: TSH stimulates the thyroid gland to secrete the hormone thyroxine (T4), which
has only a slight effect on metabolism. T4 is converted to triiodothyronine (T3), which is the active
hormone that stimulates metabolism. About 80% of this conversion is in the liver and other organs,
and 20% in the thyroid itself.

The hypothalamus, in the base of the brain, produces thyrotropin-releasing hormone (TRH). TRH
stimulates the pituitary gland to produce TSH.

Somatostatin is also prooduced by the hypothalamus, and has an opposite effect on the pituitary
production of TSH, decreasing or inhibiting its release.
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The concentration of thyroid hormones (T3 and T4) in the blood regulates the pituitary release of
TSH; when T3 and T4 concentrations are low, the production of TSH is increased, and, con-
versely, when T3 and T4 concentrations are high, TSH production

SAFETY PRECAUTION

*Use Universal safety precaution (wearing gloves lab coat and washing hands) when handling
infectious materials

*Refer to the National Health and Safety Guidelines for standard safety procedure.

SOPS of Triiodothyronine (T3) and thyroxine (T4)

Purpose

The thyroid gland controls how quickly the body uses energy, makes proteins, and controls how
sensitive the body is to other hormones. It participates in these processes by producing thyroid
hormones, the principal ones being triiodothyronine (T3) and thyroxine which can sometimes be
referred to as tetraiodothyronine (T4). These hormones regulate the rate of metabolism and affect
the growth and rate of function of many other systems in the body. T3 and T4 are synthesized from
both iodine and tyrosine. The thyroid also produces calcitonin, which plays a role in calcium ho-
meostasis.

Abbreviations
T3 = triiodothyronine
STAT = Short Turnaround Time
SST = Serum separator tube
T4 = thyroxine or tetraiodothyronine
Materials
1. Pipette capable of delivering 25 and 50ul volumes with a precision of better than 1. 5%.

2. Dispenser(s) for repetitive deliveries of 0. 100ml and 0. 300ml volumes with a precision of
better than 1. 5%.

3. Adjustable volume (20-200ul) and (200-1000ul) dispenser(s) for conjugate and substrate dilu-
tions.
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4. Microplate washer or a squeeze bottle (optional).

5. Microplate Reader with 450nm and 620nm wavelength absorbance capability.
6. Test tubes for dilution of enzyme conjugate and substrate A and B.

7. Absorbent Paper for blotting the microplate wells.

8. Plastic wrap or microplate cover for incubation steps.

9. Vacuum aspirator (optional) for wash steps.

10. Timer.

11. Quality Control Materials.

Sample

The specimens shall be blood, serum or plasma in type and the usual precautions in the collection
of venipuncture samples should be observed. For accurate comparison to established normal val-
ues, a fasting morning serum sample should be obtained. The blood should be collected in a plain
redtop venipuncture tube without additives or anti-coagulants (for serum) or evacuated tube(s)
containing EDTA or heparin. Allow the blood to clot for serum samples. Centrifuge the specimen
to separate the serum or plasma from the cells. Samples may be refrigerated at 2-8°C for a maxi-
mum period of five days. If the specimen(s) cannot be assayed within this time, the sample(s) may
be stored at temperatures of -20 °C for up to 30 days. Avoid repetitive freezing and thawing. When

assayed in duplicate, 0. 05ml of the specimen is required for tT4 and 0. 10ml for tT3.

Limitations: Gross hemolysis, lipemic and icterus specimen.

Safety Precaution

Use Universal safety precaution (wearing gloves lab coat and washing hands) when handling infectious materi-
als

Refer to the National Health and Safety Guidelines for standard safety procedures
Kit contents

1. Anti-T4 and T3 Antibody Coated Plate One strip well 96-well plate for each test.

2. Biotinylated Anti- T4 and T3 Antibody (1000X)

3. Streptavidin-Enzyme Conjugate One 20 pL vial for each test.
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4. Assay Diluent One 50 mL bottle for each test.

5. 10X Wash Buffer One 100 mL bottle for each test.

6. Substrate Solution One 12 mL amber bottle for each test.

7. Stop Solution (Part. No. 310808): One 12 mL bottle.
PROCEDURE:

1. Format the microplates' wells for each serum calibrator, control and patient specimen to be
assayed in duplicate. Replace any unused microwell strips back into the aluminum bag, seal and
store at 2-8°C.

2. Pipette 100pl of the appropriate serum reference, control or specimen into the assigned well for
tT4. Pipette 100ul for tT3.

3. Add 100ul of Working Reagent A, tT4 or tT3 -enzyme conjugate solution to the appropriate

wells.

4. Swirl the microplate gently for 20-30 seconds to mix and cover.

5. Add 100pl of biotinylated tT4 or (tT3) -antibody conjugate solution to the appropriate wells.
6. Swirl the microplate gently for 20-30 seconds to mix and cover.

7. Incubate 60 minutes at room temperature.

8. Discard the contents of the microplate by decantation or aspiration. If decanting, blot the plate

dry with absorbent paper.

9. Add 300ul of wash buffer, decant (tap and blot) or aspirate. Repeat two additional times for a
total of three washes. An automatic or manual plate washer can be used. Follow the manufacturer's
instruction for proper usage. If a squeeze bottle is employed, fill each well by depressing the con-
tainer (avoiding air bubbles) to dispense the wash. Decant the wash and Repeat two additional

times.

10. Add 0. 100 ml (100pl) of working substrate solution to all wells. Always add reagents in the
same order to minimize reaction time differences between wells. DO NOT SHAKE THE PLATE
AFTER SUBSTRATE ADDITION.
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11. Incubate at room temperature for 15 minutes.

12. Add 100pl of stop solution to each well and gently mix for 15-20 seconds. Always add reagents

in the same order to minimize reaction time differences between wells.

13. Read the absorbance in each well at 450nm (using a reference wavelength of 620-630nm to
minimize well imperfections) in a microplate reader. The results should be read within 30 minutes
of adding the stop solution. Note: For reassaying specimens with concentrations greater than high-
est calibrator, dilute 12. 5ul (tT4) or 25ul tT3 of the specimen and 12. 5ul (tT4) or 25ul tT3 of the
0 serum reference into the sample well (this maintains a uniform protein concentration). Multiply

the read out value by 2 to obtain the thyroxine concentration.

Result Interpretation

Reference Range Units
Analyte
T3 0.69 - 2.02
4.4-10.8 (M) Ho/dl
T4
48-11.6(F)

Limitations : Gross haemolysis, lipemic and icterus specimen

Principle

The essential reagents required for an enzyme immunoassay include antibody, enzyme-antigen
conjugate, native antigen and a substrate that emits light. Upon mixing biotinylated antibody, en-
zyme-antigen conjugate and a serum containing the native antigen, a competition reaction results
between the native antigen and the enzyme-antigen conjugate for a limited number of antibody
binding sites. After equilibrium is attained, the antibody bound fraction is separated from unbound
antigen by decantation or aspiration. The enzyme activity in the antibody bound fraction, measured
by reaction with luminol, is directly proportional to the native antigen concentration. By utilizing
several different serum references of known antigen concentration, a dose response curve can be

generated from which the antigen concentration of an unknown can be ascertained.
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Clinical Utility: Thyroid disorders include hyperthyroidism (abnormally increased activity),
hypothyroidism (abnormally decreased activity) and thyroid nodules, which are generally benign
thyroid neoplasms, but may be thyroid cancers. All these disorders may give rise to goiter, that is,

an enlarged thyroid.

Hyperthyroidism

Hyperthyroidism, or overactive thyroid, is the overproduction of the thyroid hormones T3 and T4,
and is most commonly caused by the development of Graves' disease, an autoimmune disease in
which antibodies are produced which stimulate the thyroid to secrete excessive quantities of thy-
roid hormones. The disease can result in the formation of a toxic goiter as a result of thyroid growth
in response to a lack of negative feedback mechanisms. It presents with symptoms such as a thyroid
goiter, protruding eyes (exopthalmos), palpitations, excess sweating, diarrhea, weight loss, muscle
weakness and unusual sensitivity to heat. The appetite is often increased.

Hypothyroidism

Hypothyroidism is the underproduction of the thyroid hormones T3 and T4. Hypothyroid disorders
may occur as a result of congenital thyroid abnormalities (see congenital hypothyroidism), auto-
immune disorders such as Hashimoto's thyroiditis, iodine deficiency (more likely in poorer coun-
tries) or the removal of the thyroid following surgery to treat severe hyperthyroidism and/or thy-
roid cancer. Typical symptoms are abnormal weight gain, tiredness, baldness, cold intolerance,
and bradycardia.

Negative feedback mechanisms result in growth of the thyroid gland when thyroid hormones are
being produced in sufficiently low quantities as a means of increasing the thyroid output; however,
where the hypothyroidism is caused by iodine insufficiency, the thyroid is unable to produce T3
and T4 and as a result, the thyroid may continue to grow to form a non-toxic goiter. It is termed
non-toxic as it does not produce toxic quantities of thyroid hormones, despite its size.[40]
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Enumeration of CD4+ lymphocytes (FACS Count flowcytometr)

Purpose

The test is mainly used for baseline assessment and monitoring response to treatment.

Abbreviations
CD4: cluster of differentiation
Materials Reagents
* BD FACScount reagent kit
* BD FACScount control kit
* BD multicheck control
* BD FACScount sheath fluid
* BD FACScount rinse
* BD FACScount clean
Reagents preparation: N/A
Reagents stability and storage:

1. Stock reagent, stored at 2-8°C, until expiry date.

Supplies
Reagent bottle
Yellow tips and Blue tips
Micropipettes

Equipment
- « BD FACS count instrument
» Automatic electronic pipette and tips
* Vortex mixer

* Coring station
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* Cleaning tubes

* FACS count workstation

* Disposable clothing

* Biohazard waste container or bag

« Safety Cabinet class II (optional)

Sample
Sample type whole blood
Amount required 4mL
Transport Transport whole blood at RT
Storage & Stability no later than 72 hours after the blood specimen

Keep at room temperature

Limitations: Gross hemolysis, lipemic and icterus specimen.

Sample retention: Specimens are discarded in accordance with Specimen retention policy. This
refers to both Specimens in the Primary and Secondary Containers.

Safety Precautions: Use Universal safety precaution (wearing gloves, lab coat and washing
hands) when handling infectious materials

Refer to the National Health and Safety Guidelines for standard safety procedure

Quality Control

Control Level Stability Frequency Preparation
(y/n)
High 1 :
Medium Until Expiry | Once per a testing no
Low 1 Date date
Note:

» Commercially available BD multicheck controls or fresh peripheral blood from blood donors
must be run every morning to verify both the reagents and methodology.

* Control specimens must be tested in the same manner as patient samples.
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+ Control samples that fall out of range need to be investigated, and patient results from the same
test run are suspect until the reason for the control sample failure is resolved.

* All control data must be documented and the results verified for acceptability before reporting
results.

Procedure

Refer to how to order tests of FACS count

1. Label the tab of one reagent tube pair with patient laboratory number. Vortex the reagent tube
pair upside down for 5 seconds, then upright for 5 seconds.

2. Open the reagent tube pairs with the coring station.

3. Transfer the reagent tube pair from the coring station to the workstation, keeping the tubes
upright.

4. Close the workstation cover to protect the reagents from light.

5. Mix the whole blood by inverting the BD Vacutianer tubes five times.

6. Pipette 50 pL of blood into each of the four reagent tubes. Change the tips between each tube.
7. Cap the reagent tube pairs and vortex upright for 5 seconds.

8. Replace the reagent tube pairs in the FACScount workstation, close the cover to protect rea-
gent from light, and incubate for 60—120 minutes at room temperature (20—25°C).

9. After the incubation step is complete, uncap the tubes and pipette 50 pL of fixative solution
into each reagent tube. Change tips between tubes.

10. Seal the reagent tube pair with new caps and vortex upright for 5 seconds. (Fixed samples
can be held up to 12 hours before adding the control beads.)

11. Run the tubes on the FACSc ount instrument within 2 hours of adding control beads to the
reagent tubes.

12. Store samples at room temperature in the workstation until they are run on the instrument.
Vortex upright for 5 seconds immediately before running and run on the BD FACScount instru-
ment following the instructions in the user’s manual.
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Expected Val-
ues

Analyte Reference Range Units
CD4 500 1,500 cells/ uL of
blood

Principle:A single test requires one convenient, ready-to-use reagent tube pair. When whole blood
is added to the reagents, fluorochrome-labelled antibodies in the reagents bind specifically to lym-
phocyte surface antigens. After a fixative solution is added to the reagent tubes, the sample is run
on the instrument. Here, the cells come in contact with the laser light, which causes the fluoro-
chrome labelled cells to fluoresce. This fluorescent light provides the information necessary for
the instrument to count cells. In addition to containing the antibody reagent, the tubes also contain
a known number of fluorochrome-integrated reference beads. These beads function as a fluores-

cence standard for locating the lymphocytes and also as a quantification standard for enumerating

the cells.

Clinical Utility: The lower the CD4 count, the more the disease has progressed. Treatment with
ARVs will be initiated when counts are below 500 cells/ pL.

* AIDS is diagnosed when CD4 cell counts are below 200 cells/ pL. [41]
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