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ABSTRACT 
While Highly Active Antiretroviral Therapy (HAART) has significantly reduced HIV-

associated mortalities, they are not devoid of adverse effects including endocrine and 

metabolic disorders like thyroid dysfunctions and dyslipidemias. However, Alterations in 

serum thyroid hormones and lipid levels among HAART users in Sub-Saharan population 

like Kenya is yet to be elucidated. This study determined the serum lipid levels; Total 

cholesterol (TC), Triglycerides (TG), High Density Lipoproteins (HDL), Low Density 

Lipoproteins (LDL) and the serum Thyroid hormones levels; Thyroid Stimulating Hormone 

(TSH), Thyroxine (T4) and Triiodothyronine (T3) levels among the HAART-treated and 

HAART-naïve subjects. Using cross study design, patients (n=104) attending Jaramogi 

Oginga Teaching and Referral Hospital (JOOTRH) in Kisumu County, Western Kenya were 

recruited.  The study participants were categorized into two groups; HAART-treated (84) and 

HAART-nave (20). Demographic, medical history and anthropometric data were collected 

after which fasting state blood was collected and centrifuged to obtain serum. Colorimetric 

method was used to determine the serum TC, TG, HDL, and LDL levels while 

immunofluorescence method was used to determine the serum TSH, T4 and T3 levels. The 

difference in serum lipid and thyroid hormones levels between HAART-treated and 

HAART-naïve groups were determined using Mann Whitney U test while Spearman 

correlation test was used to determine the association between serum lipids and serum 

thyroid hormones levels. Although the thyroid hormones were found to be within normal 

ranges in both groups, TSH levels were significantly higher among the HAART-treated 

patients than in HAART-naïve counterparts, [median (IQR) 1.72 (1.71) nmo/L vs median 

(IQR), 0.87 (1.07) nmo/L, P=0.001]. However, the serum T4 and T3 levels were similar in 

both the HAART-treated and HAART-naïve patients, [median (IQR) 144.39 (67.53.64) 

nmo/L vs median (IQR), 136.99 (134.22) nmo/L, P=0.426] and [median (IQR) 2.43 (2.73) 

nmo/L vs median (IQR) 3.10 (2.62) nmo/L, (P=0.147) respectively. The serum lipids levels, 

were all within normal ranges, and did not differ significantly between the HAART-treated 

patients and the HAART-naïve counterparts; TC, [median (IQR) 186.00 (91.50) mg/dl vs 

median (IQR) 149.50 (70.30) mg/dl, (P=0.092)]; HDL,  [median (IQR) 52.50 (24.00) mg/dl 

vs median (IQR) 44.00 (34.00) mg/dl, (P=0.280)], LDL,  [138.00 (86.30) vs 117.00(46.50), 

(P=0.476)] as well as TG [median (IQR) 82.00 (62.80) mg/dl vs median (IQR) 94.50 (55.80) 

mg/dl, (P=0.504)]. While a positive association was found between T4 and LDL levels, (ρ 

=0.240, P=0.014), no association was established between serum TSH as well as T3 levels 

and serum lipid profiles. This study shows that there is varying serum TSH levels HAART-

treated and HAART-naive patients and that serum LDL levels increases with increase in 

serum T4 levels. Routine monitoring of serum lipids and thyroid hormones levels for the 

HIV-infected patients particularly those on HAART treatment is therefore recommended.    
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1.0 CHAPTER ONE: INTRODUCTION 

1.1. Background of the study 

The rise in global HIV-related morbidity and mortality prompted the discovery and introduction 

of HAART (Arts & Hazuda, 2012), whose use has exponentially grown particularly among the 

Sub-Saharan population (Crunkhorn & Patti, 2008). Despite the dramatic reduction in 

immunodeficiency conditions and related deaths, the use of HAART has been associated with 

significant rise in metabolic complications alongside other disorders (Crunkhorn & Patti, 2008; 

Glesby, 2016). The most prominent metabolic complications among HIV-infected patients on 

HAART include dyslipidemias and thyroid dysfunctions (Glesby, 2016). These complications 

have been implicated for increased propensity for cardiovascular Disease (CVD) which is a top 

global killer disease (Nsagha et al., 2015) 

Use of HAART has been associated with thyroid dysfunction (Abbiyesuku et al., 2014). The 

commonest form of thyroid dysfunction reported among HAART users is Sub-Clinical 

hypothyroidism (SCH) (Jain et al., 2009). SCH, is characterized by isolated elevated thyroid-

stimulating hormone (TSH) levels, and isolated low free thyroxine (T4) levels (Abelleira et al., 

2014). It has also been previously reported that low levels of Thyroid Stimulating Hormone 

(TSH) levels occur among HAART users (Abbiyesuku et al., 2014; Beltran et al., 2006; 

Thongam et al., 2015). In clinical practice, determination of serum TSH levels is critical for 

suspected cases of hypothyroidism or hyperthyroidism (Eghtedari & Correa, 2019; Hoffmann & 

Brown, 2007).  

Additionally, reduced levels of serum Triiodothyronine (T3)  levels has been reported among the 

HAART-treated and HAART-naïve patients(Idowu & Adesegun, 2019; Ji & Jin, 2016). 

Similarly, decline in Free T4 hormone levels has also been reported among HAART users 
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(Thaimuta et al., 2010). It is thought that reduced Thyroid hormone levels among HAART users 

are thought to be an adaptive response to spare calories and protein by inducing hypothyroidism 

(De Groot, 1999; Jiskra et al., 2007).  

There is evidence from studies conducted among populations in developed countries suggesting 

possible alterations in thyroid function occasioned by use of HAART (Abelleira et al., 2014; 

Verma et al., 2017). However, there is paucity of data on serum thyroid hormone levels among 

patients on HAART in Kisumu County which is one of regions leading in HIV prevalence in Kenya 

(Harklerode et al., 2020). To bridge this gap, the current study determined the serum TSH, T3 

and T4 among the HAART-treated and HAART-naïve patients attending Comprehensive Care 

Centre (CCC) Jaramogi Oginga Odinga Teaching and Referral Hospital (JOOTRH), in Kisumu 

County, Western Kenya.  

Dyslipidemia has been reported among HIV-infected patients including those enrolled on 

(Nsagha et al., 2015) HAART-associated dyslipidemia is characterized by increased serum 

concentrations of TC, TG, LDL and low levels of HDL (Quirino et al., 2004; Toft & Beckett, 

2003). HAART treatment is thought to impair hydrolysis of triglyceride-rich lipoproteins by 

plasma and tissue lipases, disrupting normal post-prandial free fatty acid and lipoprotein 

catabolism (Thongam et al., 2015).  

Even though enrolment of HIV-infected patients on HAART has continued to grow 

exponentially in the Sub Saharan population (Wamalwa et al., 2007), the extent to which the use 

of HAART affects lipid metabolism is yet to be clearly elucidated among HIV-infected patients 

enrolled on HAART in Kenya. In an attempt to understand how the serum lipid levels are 

affected in HIV-infected patients using HAART, the current study determined the serum Total 

Cholesterol (TC), Triglycerides (TG), High Density Lipoproteins (LDL) and Low Density 

Lipoproteins (LDL) levels among the HAART-treated patients and compared with that among 
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the HAART-naïve counterparts  seeking CCC services at JOOTRH in Kisumu County, Western 

Kenya.  

Thyroid hormones like TSH have been reported to regulate lipid metabolism (Berti et al., 2001; 

Duntas, 2002; Gagnon et al., 2010; Jiskra et al., 2007). Clear understanding of the relationship 

between thyroid function and lipid levels among the HIV-infected patients on HAART would be 

critical step towards improving clinical outcomes. Studies conducted in developed countries have 

reported findings that suggest that there could be association between thyroid hormones and lipid 

profiles (Ahi et al., 2017; Asvold et al., 2007; Bongiovanni et al., 2006; Chin et al., 2014; Jung 

et al., 2017; Santos-Palacios et al., 2013). However, similar studies conducted in the Sub 

Saharan population did not concomitantly determine the thyroid hormones and lipid levels 

among HIV-infected patients on HAART hence missing the opportunity to explore the possible 

influence thyroid hormone functions on lipid metabolism (Duntas & Brenta, 2012; Thongam et 

al., 2015). The current study therefore, determined the association between the serum TSH, T4 

and T3 levels and serum TC, TG, HDL and LDL levels among HAART-treated and HAART-

naïve patients at JOOTRH, Western Kenya. 

1.2 Statement of the problem  

Even though HAART has significantly reduced AIDS related morbidity and mortality among 

HIV infected patients, various metabolic complications have increased among HAART users. 

Dyslipidaemias and endocrine complications including thyroid dysfunction have risen among the 

Sub Saharan population due to exponential increase in HAART enrolment.  These complications 

are known predisposing factors for Cardiovascular Diseases (CVD) which are the leading cause 

of deaths globally. Despite the high prevalence of HIV in Kenya and enhanced enrolment on 

HAART, there paucity of data on state of thyroid function as well as lipid profiles among the 

HAART users. Elucidation of the serum thyroid hormones and lipid levels among HIV-infected 
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patients on HAART in Kisumu County, Western Kenya is therefore essential in achieving 

desired clinical outcomes in HIV management.   

1.3 Objectives  

1.3.1 General objective 

 To evaluate the serum Thyroid hormones and lipid levels among the HIV-infected patients on 

HAART at Jaramogi Oginga Odinga Teaching and Referral Hospital in Kisumu County, 

Western Kenya.  

1.3.2 Specific objectives 

The specific objectives for this study included:  

i) To determine the serum levels of Thyroid Stimulating Hormone, Triiodothyronine and 

Thyroxine among HAART-treated and HAART-naïve patients at JOOTRH in Kisumu 

County, Western Kenya. 

ii) To compare the serum Triglycerides, total cholesterol, High Density Lipoproteins, and 

Low Density Lipoproteins levels between the HAART-treated and HAART-naïve 

patients at JOOTRH in Kisumu County, Western Kenya.  

iii) To determine the association between the serum Thyroid Stimulating Hormone, 

Triiodothyronine and Thyroxine and Triglycerides, total cholesterol, High Density 

Lipoproteins, and Low Density Lipoproteins among the HAART-treated and HAART-

naïve patients at JOOTRH in Kisumu County, Western Kenya. 

1.4 Null Hypothesis   

i) The serum Thyroid Stimulating Hormone, Triiodothyronine and Thyroxine levels among 

HAART-treated patients is lower than in HAART-naïve patients at JOOTRH in Kisumu 

County, Western Kenya. 
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ii) The serum Triglycerides, Total cholesterol, High Density Lipoproteins, and Low Density 

Lipoproteins levels is lower among the HAART-treated patients than in HAART-naïve 

patients at JOOTRH in Kisumu County, Western Kenya.  

iii) There is no association between the serum Thyroid Stimulating Hormone, 

Triiodothyronine and Thyroxine levels and serum Triglycerides, total cholesterol, High 

Density Lipoproteins, and Low Density Lipoproteins levels among the HAART-treated 

and HAART-naïve patients at JOOTRH in Kisumu County, Western Kenya. 

1.5 Significance of the study 

Enrolment of HIV-infected patients on HAART without routine assessment of thyroid hormones 

may result in various fatal metabolic disorders given that thyroid dysfunction affects almost all 

major metabolic pathways. Evaluation of the serum thyroid hormones levels study is important 

in assessing the possibility occurrence of thyroid dysfunction which is a fatal disorder among 

HIV-infected patients on HAART.  

Atherogenic lipids associated with HAART use is a potential risk factor for development of 

cardiovascular diseases which are top killers globally. Continued use of HAART without proper 

assessment of serum lipid levels among the HAART-users may result in poor clinical outcomes 

due to derangement of serum lipid levels.  Evaluation of serum TC, TG, LDL and HDL levels 

and determination of association of the lipid levels with thyroid levels is critical in ensuring 

safety of HIV-infected patients while on HAART.  
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2.0 CHAPTER TWO: LITERATURE REVIEW 

2.1 The Hypothalamic-Pituitary-Thyroid Axis 

Production and release of the thyroid hormones is under the regulation of the hypothalamic-

pituitary-thyroid axis (Ortiga-Carvalho et al., 2016) as shown in Figure 2.1. Thyroid Releasing 

Hormone (TRH), secreted from the hypothalamus, acts on the anterior pituitary gland by binding 

to G protein-coupled TRH receptors on the thyrotrope, resulting in an increase in intracellular 

cAMP, and subsequent thyrotropin (TSH) release (Penzak & Chuck, 2000). TSH binds to a G 

protein-coupled TSH receptor on the thyroid follicular cell thereby stimulating the production 

and release of thyroid hormones ((Tuncel, 2017)).  

The thyroid gland releases two important hormones called thyroxine (T4) and triiodothyronine 

(T3) that exert their physiological effects through the nuclear receptors (Chung, 2014; 

Ketsamathi et al., 2006). Local conversion of T4 to T3 provides negative feedback at the level of 

both thyrotrophs in the anterior pituitary gland and tanycytes in the hypothalamus (Ortiga-

Carvalho et al., 2016) . Tight regulation of this feedback loop is the reason for using a serum 

TSH measurement for the diagnosis and management of primary thyroid disease, since small 

changes in serum T4 are amplified by changes in serum TSH (Calsolaro et al., 2019; Eghtedari & 

Correa, 2019). In primary disease, the thyroid gland itself is affected resulting in either 

overproduction or underproduction of T3 and T4 due to inappropriate secretion of TSH 

(Calsolaro et al., 2019; Jannin et al., 2019).  
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Figure 2.1: Hypothalamic-Pituitary-Thyroid axis.   

Adopted with permission from (Mullur et al., 2014)  

2. 2 Role of Thyroid hormones in regulation of lipid metabolism  

There are four basic parameters that define lipid profile namely Total Cholesterol (TC), 

Triglycerides (TG), Low Density Lipoproteins (LDL) and High Density Liproteins (HDL) (Enas 

et al., 2007; Nery et al., 2011). Abnormal lipid levels is known as dyslipidemia (Calsolaro et al., 

2019), which is a risk factor for Cardiovascular disease. Dyslipidemia is defined by elevated high 

either TC, TG, LDL or low level of HDL (Franssen et al., 2011). Dyslipidemia is characterized 

by TC > 220 mg/dL, LDL > 150 mg/dL, TG > 200 mg/dl and or HDL < 40 mg/dL (Nery et al., 
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2011).   Thyroid hormones have influence on all major metabolic pathways including lipid 

metabolism (Pucci et al., 2000).  

Literature reports that thyroid hormones influence lipid metabolism during synthesis, 

mobilization and degradation stages with degradation influenced more than synthesis. Under the 

influence of thyroid hormones, lipid metabolism is enhanced through utilization of lipid 

substrates, increased synthesis and mobilization of triglycerides stored in adipose tissue, 

increased concentration of non-esterified fatty acids (NEFA) and increase in lipoprotein-lipase 

activity  (Pucci et al., 2000). According to Rizos et al., thyroid hormones induce 3-hydroxy-3-

methylglutarylcoenzyme A (HMGCoA) reductase, which is the first step in cholesterol 

biosynthesis. Triiodothyronine (T3) causes an upregulation of LDL receptors, controls the sterol 

regulatory element-binding protein-2 (SREBP-2), which in turn regulates LDL receptor’s gene 

expression and protects Low Density Lipoproteins (LDL) from oxidation (Rizos et al., 2011).  

Thyroid hormones is said to influence High Density Lipoproteins (HDL) metabolism by 

increasing cholesteryl ester transfer protein (CETP) activity, which exchanges cholesteryl esters 

from HDL2 to the very low density lipoproteins (VLDL) and Triglycerides (TGs) to the opposite 

direction (Kaliaperumal et al., 2014). The hormones stimulate lipoprotein lipase (LPL), which 

catabolizes the TG-rich lipoproteins, and the hepatic lipase (HL), which hydrolyzes HDL2 to 

HDL3 and contributes to the conversion of intermediate- density lipoproteins (Buchacz et al., 

2008), to LDL and in turn LDL to sdLDL.  

Another effect of T3 is the up-regulation of apolipoprotein AV (ApoAV), which plays a major 

role in TG regulation (Asvold et al., 2007). Beyond their effect on lipid profile, thyroid 

hormones also affect a number of other metabolic parameters related to CVD risk like as the 

metabolism and production of adipokines, insulin sensitivity, oxidative stress and BMI or waist 

circumference (Crunkhorn & Patti, 2008).  
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2. 3 Effects of Thyroid disorders on lipid metabolism  

Thyroid diseases are one of the major endocrine disorders worldwide (Taylor et al., 2018). 

Thyroid disorders that include the overt and subclinical hypothyroidism alter lipid profile and 

promote cardiovascular disease. Thyroid hormones affect lipoprotein metabolism as well as 

some CVD risk factors, hence influencing the overall CVD risk (Duntas, 2002; Khan et al., 

2020).  Evidence shows that high thyroid-stimulating hormone (TSH) is associated with a non-

favorable lipid profile, although TSH has no cutoff threshold for its association with lipids 

(Duntas & Brenta, 2012). It has been observed that Thyroid dysfunction has a great impact on 

lipids as well as a number of other cardiovascular risk factors (Crunkhorn & Patti, 2008; L. H. 

Duntas & Brenta, 2018).   

Hypothyroidism is relatively common and is associated with an unfavorable effect on lipids 

(Quirino et al., 2004). A linear positive association has been established between TSH values 

(within the reference range) and concentrations of total serum cholesterol, LDL cholesterol, non-

HDL cholesterol and TG, and a linear negative association with HDL cholesterol (Asvold et al., 

2007). Low HDL has been established to be the most frequent abnormality followed by high TG 

(Bibiloni et al., 2016). A study by Nerry et al (2011) reported that patients on a Protease 

Inhibitor (PI) regimen were even more prone to dyslipidemia (Nery et al., 2011) 

Hypothyroidism therefore accelerates the process of atherogenesis and increases cardiovascular 

risk (Khan et al., 2020). In manifest hypothyroidism, the number of LDL receptors in the liver 

decreases and there is an increase in levels of overall cholesterol, LDL-cholesterol and 

apolipoprotein B in the blood (Jiskra et al., 2007). Levels of HDL particles remain normal or 

even rise slightly as a result of reduced activity of the Cholesterol ester transfer protein (CETP) 

and hepatic lipase (Rastgooye Haghi et al., 2017).  This leads to a reduction in the transport of 

cholesterol esters from HDL-(2) to VLDL and LDL. Subclinical hypothyroidism also has a 
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negative effect on the lipid profile, but is more likely to lead to pro-atherogenic changes in the 

proportion of lipid particles than to a reduction in overall cholesterol. Subclinical 

hypothyroidism leads to the manifestation of certain risk factors of atherosclerosis such as high 

cholesterol, high blood pressure among others (Jiskra et al., 2007).  

2.4 HIV infection and HIV treatment among HIV infected patients  

There are two main types of Human immunodeficiency Virus (HIV), HIV-1 and HIV-2 (German 

Advisory Committee Blood, 2016). The HIV-1 is well-known for its extensive genetic diversity 

with four different lineages including M, N, O, and P. The most commonly reported HIV virus 

across the globe is group M. HIV-2 was first reported in Africa in 1985 and is significantly 

different from HIV-1 (Buchacz et al., 2008). HIV-2 is most commonly reported in West Africa, 

with Guinea-Bissau and Senegal having the highest prevalence (Sousa et al., 2016). Eight 

different types of HIV-2 exist, labeled HIV-A to HIV-H. Group A is reported throughout the 

sub-Saharan region (de Silva et al., 2008).  

The HIV-1 infection occurs by attacking the CD4 T-lymphocytes (CD4 cells) of the immune 

system. Once infected, the virus gradually and silently overpowers the host’s immune system, 

resulting in opportunistic infections and cancers. Activated and differentiated CD4 cells have a 

pivotal role in the activation of cell-mediated and humoral immune systems (de Silva et al., 

2008; Jiskra et al., 2007; Rastgooye Haghi et al., 2017)  resulting in the depletion of CD4 cells in 

the peripheral blood (Brenchley et al., 2004). Virtually every endocrine organ is involved in the 

course of HIV infection (Wong & Yukl, 2016). Endocrine and metabolic disturbances occur in 

the course of HIV infection. Pathogenesis includes direct infection of endocrine glands by HIV 

or opportunistic infections, infiltration by neoplasms and side effects of drugs.  

The current HIV treatment guidelines recommend using Highly Active Antiretroviral Therapy 

(HAART) treatment for all patients, irrespective of the CD4 cell count, to prevent or prolong the 
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progression of disease to AIDS (Crabtree-Ramírez et al., 2016).  The First-line ART treatment 

for adults consists of two NRTIs and one NNRTI. Tenofovir disoproxil fumarate (TDF) + 

lamivudine (3TC) or emtricitabine (FTC) + efavirenz (EFV) as a fixed dose is the favored choice 

for this type of ART (Ghate et al., 2013). When this drug combination is contraindicated or is 

unavailable, zidovudine (AZT) + 3TC + EFV, 2) AZT + 3TC + nevirapine (NVP), or 3) TDF + 

3TC (or FTC) + NVP is used.  

It is advised that when adults (including pregnant and breastfeeding patients) experience failure 

on first-line treatment of ART, a second-line ART should be utilized. The second-line ART is 

comprises primarily of two NRTIs and a ritonavir-boosted PI. The recommended option for 

second-line ART includes AZT and 3TC as the NRTI. After the failure of AZT or stavudine 

(d4T) + 3TC-based first-line regimen, TDF + 3TC (or FTC) as the NRTI should be considered. 

When first-line NNRTI-based treatment fails, two NRTIs + a boosted PI are suggested (Jaoko & 

Kredo, 2017).  

If first- and second-line ART fails, the WHO recommends inclusion of new medicines with the 

least amount of risk for development of cross-resistance towards previously used drugs e.g. 

integrase inhibitors and second-generation NNRTIs and PIs (Chimbetete et al., 2018).   

2.5 Thyroid function among HIV-infected patients   

2.5.1 Thyroid function among HAART-naïve patients    

There are contradicting reports about thyroid function among the HIV-1 infected patients (Dobs 

et al., 1988; Ghate et al., 2013; Low et al., 2018). Whereas abnormal Thyroid Function Tests 

(TFTs) have often been reported in HIV positive individuals (Low et al., 2018; Nelson et al., 

2009), other studies have maintained that during HIV-1 infection, overt clinical or biochemical 

thyroid dysfunctions are rare (Lambert, 1994; Zanoni et al., 2012). Whether thyroid screening 

should be compulsory for HIV-1 infected individuals therefore remains an area of controversy. 
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Some studies have reported that thyroid dysfunction is a common endocrinopathy among the 

HIV infected patients. Changes in pituitary-thyroid function occur in patients with virtually all 

illnesses and those undergoing major surgical procedures (Roos et al., 2007).  

Patients infected with HIV-1 have a higher prevalence of thyroid dysfunction when compared 

with the general population (Abelleira et al., 2014). The most common change is a decrease in 

extra-thyroidal conversion of T4 to T3, the active form of thyroid hormone (Moura & Zantut-

Wittmann, 2016), a reaction which is responsible for the production of 75 to 80 percent of the 

circulating T4 in normal patients. In disease, the production and serum concentrations of T3 

reduces as a result either of decreased delivery of T4 to the widely distributed intracellular 

deiodinases that catalyze the conversion or of decreases in the activity of the enzymes (Pasupathi 

et al., 2010).  

2.5.2 Thyroid function in HAART-treated patients  

While some studies have established that thyroid dysfunction is more common among HAART-

treated patients(Abbiyesuku et al., 2014; Calza et al., 2002), some have reported similar 

prevalence among the HAART-treated and HAART-naïve patients (S. Thongam et al., 2015). 

The most commonly observed manifestations of thyroid dysfunction in HIV infection is 

euthyroidism (Garduno-Garcia Jde et al., 2010). Subclinical hypothyroidism (SCH), 

characterized by isolated elevated thyroid-stimulating hormone (TSH) levels, and isolated low 

free thyroxine (T4) levels) is increased while in Graves’ disease, by low TSH and elevated T4 

levels, may occur during immune reconstitution (Abelleira et al., 2014).   

Among the Indian population, it was determined that Subclinical hypothyroidism and overt 

hypothyroidism are the commonest thyroid abnormalities seen especially among the females. 

The study revealed that thyroid abnormalities vary with the type and duration of HAART 

regimen (Verma et al., 2017). Contrary to the Indian study, a study conducted in France found 
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that there was high prevalence of subclinical hypothyroidism among HIV-infected men than 

among HIV-infected women (Beltran et al., 2006), as supported by findings from Agentina 

(Abelleira et al., 2014). A previous study conducted in Kenya, at Kenyatta National Hospital and 

Mbangathi Hospital established that progressive use of HAART caused decline in Free T4 

hormone levels and that the TSH levels were not altered with HAART treatment (Thaimuta et 

al., 2010). It is speculated that low thyroid hormone levels is an adaptive response by the body to 

spare calories and protein by inducing hypothyroidism (De Groot, 1999; Jiskra et al., 2007).  

Despite the efforts to elucidate the effects of HAART on thyroid function among the HAART 

users in developed regions, it remains to be established whether the use of HAART causes 

decrease or increase in thyroid hormones levels in the Kenyan population where enrollment on 

HAART has grown exponentially in the recent past. The current study determined the serum 

TSH, T3 and T4 among the HAART-treated and HAART-naïve patients at JOOTRH in Kisumu 

County, Western Kenya.  

2.6 Lipids profile among HIV infected patients   

2.6.1 Lipids profile among HAART-naïve patients   

The level of lipids among HAART-naïve patients is not clear just like among the HAART-

treated counterparts (da Cunha et al., 2015). Some authors have argued that dyslipidemia was 

discovered in HIV-infected patients even before introduction of HAART characterized by 

elevated plasma triglyceride and free fatty acid levels whereas HIV-infected patients without 

AIDS had decreased total cholesterol and HDL-cholesterol (Grunfeld, 2010). In agreement with 

that finding, a study by Abelleira et al (2014) reported that HIV virus associated dyslipidemia is 

characterized by decreased TC, LDL, and HDL cholesterol (Abelleira et al., 2014), and later 

elevated plasma triglyceride (Nelson et al., 2009).   
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Similarly, hyperalphalipoproteinemia among the HAART-naïve patients have been associated 

with the HIV virus itself (Rose et al., 2006). Elevated levels of lipids has been reported among 

the HAART-naïve patients (Adewole et al., 2010), observations also made by other studies 

(Onyedum et al., 2014). The difference in lipids profile has been noted between the HAART-

naïve patients and HIV negative patients (Baza Caraciolo et al., 2007; Denue et al., 2013). 

However, following HIV sero-conversion, a study established that there was a decline in total 

cholesterol, HDL-cholesterol, and LDL-cholesterol levels (Padmapriyadarsini et al., 2017; 

Riddler et al., 2003).  

2.6.2 Lipids profile among the HAART-treated patients    

There is paucity of data on the relative risk of dyslipidemia among the patients on HAART 

despite fears that it increases the risk of cardiovascular Disease (CVD) among the users. Use of 

HAART has been associated with atherogenic lipid profile among the Cameroonian population 

(Nsagha et al., 2015). Literature has revealed that HAART-associated dyslipidemia is 

characterized by increased serum concentrations TC, TG, LDL and low levels of HDL, changes 

that occur within three months of HAART initiation and peaks after six to nine months (Quirino 

et al., 2004; Toft & Beckett, 2003). It is also thought that HAART treatment impairs hydrolysis 

of triglyceride-rich lipoproteins by plasma and tissue lipases and disrupts normal post-prandial 

free fatty acid and lipoprotein catabolism (da Cunha et al., 2015; Thongam et al., 2015).  

The World Health Organization (WHO) recommends for selection of lipid-friendly ART for 

patients in Sub Saharan Africa due to widespread reports of increased dyslipidemias among the 

HAART users, further justifying the need for routine monitoring of lipids among HIV-infected 

patients on first line HAART (Ombeni & Kamuhabwa, 2016). The Protease inhibitor (PI)-based 

regimens particularly, have been associated with dyslipidemia which is a common metabolic 

complication among HAART-treated patients (Penzak & Chuck, 2000).  
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Despite the efforts to elucidate the effects of HAART on thyroid function among the HAART 

users in developed regions, it remains to be established whether the use of HAART causes 

decrease or increase in thyroid hormones levels in the Kenyan population where enrollment on 

HAART has grown exponentially. The current study therefore determined the serum TSH, T3 

and T4 among the HAART-treated and HAART-naïve patients at JOOTRH in Kisumu County, 

Western Kenya.  

  

2.7 Association between Thyroid function and Lipids profile among HIV infected patients  

Thyroid hormones play an important role in the regulation of lipid metabolism (Zaid & 

Greenman, 2019). Even though dyslipidemia and thyroid dysfunction continues to be reported 

among the patients on HAART, the association between lipid profile and thyroid function 

remains to be determined understood. The mechanism underlying the occurrence of thyroid 

dysfunctions to explain the occurrence of dyslipidemia among HIV infected on HAART is not 

clear (Beltran et al., 2006; Jung et al., 2017). It has been speculated that there might be a link 

though not yet proven, between thyroid dysfunction and atherosclerosis (Duntas & Brenta, 

2012).  

Changes in lipid profile has been commonly observed in patients with thyroid dysfunction, even 

though the relationship between lipids and thyroid hormone levels in euthyroid patientsis poorly 

understood (Chin et al., 2014). It is thought that TSH stimulates adipocyte lipolysis, (Gagnon et 

al., 2010).  In vivo studies have linked reduced HDL levels owing to increased metabolism 

accelerated by thyroid hormones in Cholesteryl ester transfer protein (CETP). Hypothyroid status 

however, was found not to change CETP activity and HDL metabolism (Berti et al., 2001; 

Skoczyńska et al., 2016). It can be inferred that hypothyroidism accelerates the process of 

atherogenesis and increases cardiovascular risk (Jiskra et al., 2007). In fact, high TSH 
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particularly has been reported to be associated with; a non-favorable lipids profile (Duntas & 

Brenta, 2012). A thorough understanding of the association between lipid profile and thyroid 

function is warranted. 

Positive and significant association has been determined between TSH and TG levels, and 

between FT4 level and cholesterol levels among the euthyroid Malaysian men, (Chin et al., 

2014). Just like in Italy, occurrence of subclinical hypothyroidism in HIV-positive patients was 

reported with increase in total cholesterol serum levels occurring after initiation of HAART 

(Bongiovanni et al., 2006). Similarly, changes in thyroid function have been associated with 

alterations in the concentrations of various plasma lipid components and with changes in HDL 

function among the Koreans (Jung et al., 2017). Within the normal range of TSH it has been 

reported that an increase in the level of TSH was associated with less favorable lipid 

concentrations among the Norwegian population, (Asvold et al., 2007)) just like among Spanish 

population (Santos-Palacios et al., 2013).  A study in Iran attributed dyslipidemia in thyroid 

dysfunction to varying TSH levels (Ahi et al., 2017).  

Most of those association studies between thyroid hormones and lipid levels were conducted in 

other regions in the developed world. However, in regions like Kenya where HIV has remained 

prevalent occasioning an increase in enrolment on HAART, abnormal lipid levels may not be 

clearly be associated with thyroid dysfunction among the HAART users due to scarcity of data.  

The current study therefore, determined the association between lipid profile and thyroid 

hormones among patients on HAART at Kisumu, Western Kenya.  
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3.0 CHAPTER THREE: METHODS AND MATERIALS 

3.1. Study design 

This was a hospital-based cross-sectional study. Data was required to determine the serum levels 

of thyroid function hormones and lipid profile among HAART-treated and HAART-naïve 

patients at a particular point in time hence the choice of study design (Denue et al., 2013).    

3.2 Study site  

This study was premised at the Comprehensive Care Centre (CCC) at Jaramogi Oginga Odinga 

Teaching and Referral Hospital (JOOTRH) located in Kisumu County, Western Kenya. The 

hospital serves a population largely drawn from the expansive western Kenya region where HIV 

prevalence remains high at 17.5 % compared to the national prevalence at 4.9 % (Harklerode et 

al., 2020). Kisumu County, lies within longitudes 33° 20’E and 35° 20’E and latitudes 0° 

20’South and 0° 50’South. Kisumu County neighbors Siaya County to the West, Vihiga County 

to the North, Nandi County to the North East, Kericho County to the East, to the South is 

Nyamira County and Homa Bay County is to the South West. The facility acts as the regional 

referral center to most of these counties. Likelihood of ease of access of the participants with 

desired characteristics was considered high hence the choice of the study area.  

3.3 Study population 

Study population refers to the aggregate of individuals, cases or observation units that are of 

interest and remain the focus of investigation upon which the study outcome would be 

extrapolated (Riddler et al., 2003). Patients on HAART attending CCC of JOOTRH who had 

been on HAART for more than 6 months were considered eligible for the study as tests. It is 

speculated that HAART exert physiological effects like reduced viral load on the HIV-infected 

patients after about 6 months hence justification for selection of HAART-treated patients who 
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had been enrolled on HAART for at least six months (Søgaard et al., 2012). Newly diagnosed 

HIV-1 infected patients, yet to be initiated on HAART otherwise called HAART-naïve, were 

used as the controls.  

3.4 Inclusion criteria 

HIV infected patients on HAART (HAART-treated) for period ≥ 6 months; HIV infected 

patients yet to be initiated on HAART (HAART-naive); both males and females of age ≥18 

years; willing and able to consent to the study; willing to keep the study schedule and 

appointment; attending Comprehensive Care Centre at JOOTRH were included in the study.  

3.5 Exclusion criteria 

HAART-treated and HAART-naïve individuals below 18 years; Patients with history of disease 

like thyroid, liver, kidney, cardio vascular disorders; Pregnant and lactating mothers; patients on 

drugs like anabolic steroids, corticosteroids, immune-modulating therapy, anti-dyslipidemic 

drug, and thyroid illness drugs; patients with risky lifestyle like excessive alcohol intake and 

cigarette smoking are all confounding factors on metabolic outcomes were excluded from the 

study.  

3.6 Sample size determination  

Using Epi Info statistical calculator (Charan & Biswas, 2013), the total sample size was 

generated to be 104 as shown below.  

Sample Size = Z
2
 P (1-P) 

          d
2 

Where: 

Z
2
= Confidence level, given as 95% 
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     P = Prevalence, given as 17.5% for HIV prevalence in Kisumu County in 2018 (Harklerode et 

al., 2020) 

      d = Absolute error or precision, (0.05) 

Sample size = 0.95
2
 x 0.175 (1- 0.175) 

                                  0.05
2 

                    = 52*  

* To enhance the power of the study, the calculated sample size was doubled. The final sample 

size used for the study was 104. 

Distribution of HAART-treated and HAART-naïve  

Adult ART coverage in Kisumu approximated to be below 90% in 2018 at about 80.5% 

(Borgdorff et al., 2018). The number of HAART-treated patients selected for the study was 

approximated as below:  

HAART-treated   = 80.5% * 104 

   = 84 participants  

HAART-naïve   = 104- 84 

   = 20 participants  

3.7 Sampling techniques and study procedure 

The hospital, JOOTRH was purposively selected because of its capacity and history in the 

provision of highly active antiretroviral therapy among a homogenous population. It had a well-

equipped laboratory owing to its status as a Teaching and Referral Hospital. Moreover, the 
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hospital has a well-equipped laboratory with capacity to perform highly specialized assays like 

lipid panel and thyroid function tests among others.   

The eligible participants who consented to the study were recruited by simple random sampling 

to take part in the study. In case a patient declined to consent for the study then the next patient 

in a row was recruited. Recruited participants had their demographic, medical and 

anthropometric data taken thereafter requested to report to the clinic the following day in fasting 

state for collection of blood for laboratory assay of serum levels of thyroid hormones and lipids 

profile. Fasting blood was preferred in the current study because it improves test accuracy. For 

instance assay of TG and LDL using non-fasting blood results to inaccurate results (Cartier et al., 

2018).  

3.8 Collection of Demographic, Medical and Anthropometric data   

Participants’ demographic and medical data including age, sex, and HAART regimen were 

collected and recorded for both the HAART-treated and HAART-naïve subjects.  

Weight was measured for all the study participants using a medical weighing scale (Weigh AWS 

160 Adult Height and Weight Scale). Calibration was done at the beginning and end of each 

examining day. Participants were asked to remove their heavy outer garments and shoes. The 

participant stood in the center of the platform to ensure that weight distributed evenly to both 

feet. The weight was recorded to the resolution of the scale (nearest 0.5 kg).  

Height was measured for all the study participants using height meter (Weigh AWS 160 Adult 

Height and Weight Scale).  At the beginning and end of each examination day, the height meter 

was checked with standardized rods and corrected if the error was greater than 2 mm. 

Participants were asked to remove their shoes, heavy outer garments, and hair ornaments. The 

participant was asked to stand with his/her back to the height rule. The back of the head, back, 
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buttocks, calves and heels should be touching the upright, feet together. The top of the external 

auditory meatus (ear canal) was in line with the inferior margin of the bony orbit (cheek bone). 

The participant was asked to look straight. Height was recorded to the resolution of the height 

rule (0.5m).  

The BMI was calculated from weight and height using the formula; BMI= Weight (kg) divided 

by height (m
2
). BMI categories, based on international standards (Fryar et al., 2018), were 

classified as underweight (BMI < 18.5kg/m2); normal (BMI between 18.5 to below 24.9kg/m2); 

overweight (BMI between 25 to 29.9kg); Obese (BMI > 30kg/m
2
 and above).  Determination of 

BMI was important for this study because previous studies have established its association with 

plasma lipids(Toft & Beckett, 2003).  

3.9 Collection and processing of blood samples    

These tests were performed on fasting blood sample taken from the vein. The blood sample 

(about 3ml) was collected using 4ml red top vacutainers by a qualified phlebotomist. Once all the 

equipment needed for the procedures were assembled within a safe and reachable place, the 

phlebotomist welcomed the patient and explained the procedure to be performed. The patient’s 

arm, while seated, was extended and the ante-cubital fossa or forearm was inspected for vein of 

good size that was visible, straight and clearly was located.  

The site was cleaned with a 70% alcohol swab for 30 seconds and allowed to dry completely (30 

seconds). A tourniquet was applied a few inches above the desired puncture site.  The patient 

was asked to form a fist so the veins were more prominent. The vein was punctured swiftly at a 

30 degree angle or less, and the needle introduced along the vein at the easiest angle of entry. 

Once sufficient blood was collected (about 3ml), the tourniquet was released before withdrawing 

the needle. The needle was withdrawn carefully and gentle pressure applied to the site with a 

clean gauze or dry cotton-wool ball. The patient was asked to hold the gauze or cotton wool in 
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place, with the arm extended and elevated.  The blood was introduced into the vacutainer blood 

bottle gently without causing hemolysis. The blood vacutainer bottles were labeled using unique 

patent codes. Collected blood samples was centrifuged to obtain  serum and stored in a deep 

freezer for later assays the levels of lipid (TG, TC, HDL, LDL) and thyroid function hormones 

(TSH, T3, and T4).  

3.10 Determination of serum lipids levels   

Lipids profile (TG, TC, HDL and LDL) was done using Clinical chemistry analyzer (Name- 

FujiFilm, Model- FujiDry-Chem NX500i). Briefly, about 1000uL of serum was loaded on the 

sample cuvette, machine set as per the manufacturer’s instruction for the result to be read for all 

the lipid profile parameters including TG, TC, HDL. The LDL was determined using Friedewald 

formula calculated by subtracting HDL from TC (Choukem et al., 2018). To ensure that assay of 

serum lipid levels were valid, quality control procedures were conducted immediately after 

opening every new batch/ lot of reagents as prescribed by the protocols.  

 

3.11 Determination of serum Thyroid Function Hormone levels    

Serum thyroid hormones levels (TSH, T3 and T4) were determined using i-CHROMA
TM

 Reader 

(BODITECH MED INC.) from Germany according to manufacturers’ protocols as briefly 

described below:  

i) To assay TSH levels 150uL of serum was pipetted into sample bottle and mixed 

thoroughly with 75uL of buffer after which 75uL of the mixture was picked and 

incubated for 12 minutes before being loaded onto the machine for reading and 

recording (appendix 3)  

ii) To assay T3 levels, about 75uL of serum was mixed with solution A and mixed 10 times. 

75uL of solution B was further be added and the resultant mixture was incubated for 
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8 minutes. 75uL of the mixture was pipetted into cartridge and further incubated for 8 

minutes at room temperature then loaded on the machine for reading and recording 

following the procedure protocol (appendix 4).  

iii) Moreover, to assay the T4 levels, about 75uL of serum was mixed with solution A and 

mixed 10 times. 75uL of solution B was further added and the resultant mixture was 

incubated for 8 minutes. 75uL of the mixture was pipetted into cartridge and further 

incubated for 8 minutes then loaded on the machine for reading and recording 

following the procedure protocol (appendix 5).  

To ensure that assay of thyroid hormone levels were valid, quality control procedures were 

conducted immediately after opening every new batch/ lot of reagents as prescribed by the 

protocols.  

3.12 Data analysis.  

The differences in proportions in demographic, medical and anthropometric characteristics of the 

participants were determined using Chi-square (ꭓ
2
) analysis as well as Fisher’s Exact test. Mann 

Whitney U test was used to determine the differences in the serum TSH, T3 and T4 levels 

between the HAART-treated and HAART-naïve groups as well as the difference in serum TC, 

TG, LDL and HDL levels between the two groups. The association between the serum TSH, T3 

and T4 levels and serum TC, TG, LDL and HDL levels was determined using the Pearson 

correlation test.  P- Values were considered significant at P ≤ 0.05. 

3.13 Ethical Considerations 

Approval process  

Ethical approval to conduct this study was provided by the Maseno University Ethics Review 

Committee (MUERC) through the Ethical Approval letter (Appendix 6). Administrative 
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approval was obtained from Kisumu County Department of Health and further authorization by 

the management of JOOTRH to conduct the study at their CCC and laboratory sections of the 

hospital.  

Informed Consent  

Potential participants were given consent forms that comprehensively address their rights and 

welfare as participants in the study. They were permitted to ask questions about the study for 

clarification.  Each participant were required to confirm their acceptance to participate in the 

study by either appending a signature or a finger print. Participants were informed before the 

start of the interviews and sample collection and that if they would feel uncomfortable, they were 

free to stop the interview or procedure at any time. All information collected during the study 

will be kept confidential. The guidelines for the protection of human patientswere be followed as 

prescribed by the Maseno University Ethics Review Committee (MUERC).  

The research procedures were explained to the participants and written informed consent 

obtained before any participant are screened for eligibility.  These consents were sought after 

written and verbal information about the purpose and procedures of the study are given in 

English or Kiswahili as appropriate.  In addition, participants were informed that participation 

was voluntary and that they could decline participation at any time. Given that this study only 

include patients aged 18 years and above, they were expected to consent themselves directly.   

Confidentiality  

Study participants were not identified by name during and after the research process, instead 

study codes were used. Any tools or documents containing identifying information were 

destroyed after the data entry.  Data collection tools were kept in lockable shelves to ensure 

confidentiality. Data were maintained in electronic database that is password-protected and to 
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which only authorized study personnel (Principle and Co-investigators) have access.  A copy of 

the informed consent documents were given to the participants for their records. The rights and 

welfare of the participants were protected by emphasizing to them that their attendance of clinic 

were not be affected if they declined to participate in this study.  

Risks to Participants 

Blood samples were collected in this study from the ante-cubetal fosa. Aseptic techniques were 

considered to avoid any form of infections using sterile needles and any other materials that was 

used. Highly qualified laboratory were used in to perform phlebotomy procedures.  

Benefits to Participants 

Patients with elevated lipid profile and other laboratory values were referred to the clinician for 

appropriate treatment. Those with risky lifestyle like smoking, excessive alcohol intake were 

referred to the counselor for appropriate lifestyle modification counseling. The benefit of 

participation in this study is likely to outweigh the risks.   

Vulnerable Populations 

No direct harm was anticipated in this study. The vulnerable population like pregnant women 

and children below 18 years were excluded from this study.    

Compensation and Incentives 

No compensation or incentives were given to participants for willingly taking part in the study. 

Participants who were not able to make return trip to the hospital for laboratory assays the 

following day were reimbursed fare. This was at minimal rates since it was assumed that 

majority came from the catchment area.   
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Expected Application of Results 

Findings of this study are available for sharing with study participants, lead clinician and 

supporting partners for purposes of prompt decision for better clinical care.  They are also 

available for presentation also be presented at professional conferences, and in peer-reviewed 

journals.  Publication of the results of this study shall be governed by Maseno University 

research policies.   
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4.0 CHAPTER FOUR:  RESULTS 

4.1 General Demographics, Medical and Anthropometric characteristics of HAART-

treated and HAART-naïve HIV patients 

 A total of 104 participants were enrolled into the study. They were divided into two groups, 

HAART-treated 84 (80.8%) and HAART-naïve 20 (19.2%). There was no significant difference 

in distribution of participants by sex in both groups (P=0.504) with HAART-treated group 

having 31 (36.9%) males and 53 (63.1%) compared to (45%) males and 11 (55%) females 

among the HAART-naïve group as shown in Table 4.1  

There was no significant difference in the distribution of the participants by age between the 

HAART-treated and HAART-naive groups (P= 0.061). The proportions in age distributions were 

such that 18- 30 years was 12 (14.3%) vs 8 (40%) ,above 30-40 years was 29 (34.5%) vs 7 

(35.5%), above 40- 50 years was 23 (27.4%) vs 4 (20%), above 50-60 years was 10 (11.9%) vs 

0(0%) and above 60years was 10 (11.9%) vs 1 (5%) had 60 years between the HAART-treated 

and HAART-naive patients respectively.    

Determination of the HAART regimens among the HAART-treated group revealed that majority 

were on TDF/3TC/EFV, 43 (51.7%); followed by TDF/3TC/NVP, 17 (20.2%); then 

AZT/3TC/NVP, 13 (15.5%); and finally TDF/3TC/DTG, 11 (13.1%). All regimens included 

3TC drug combination.   

Finally, it was established that there was no significant differences in the mean BMI (kg/m
2
) of 

the HAART-treated (22.6 kg/m
2
) and the HAART-naïve (22.4kg/m

2
) groups, (P=0.571). In 

terms of proportion in BMI distributions, no significant statistical difference was observed 

between the two the HAART-treated and HAART-naïve groups, P= 0.671. Participants with 

BMI < 18.5 kg/m
2
 were 2 (2.4%) vs 0; those with BMI 18.5- 24.9 kg/m

2
 were 61 (72.6%) vs 
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16(80.0%); BMI of 25.0 – 29.9 kg/m
2
 were 4 (4.8%) vs 0; and finally BMI of 30.0 kg/m

2
 and 

above were 22.6 (3.6%) vs 22.4 (2.5%) among the HAART-treated and HAART-naïve groups 

respectively as shown in Table 4.1 
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Table 4. 1: General Demographic, Medical and Anthropometric data of the HAART-

treated and HAART-naive HIV patients 

 

Data is presented as n (%) of the participants within the study groups. The study participants 

were categorized into HAART-treated (n=84) and HAART-naïve (n=20). 
a
Statistical differences 

in proportions were determined by Chi-Square analysis. 
b
Statistical differences in proportions 

were determined by Fisher’s Exact Test. P- Values were considered significant at P ≤ 0.05. 

Abbreviations; BMI; Body Mass Index, AZT: Zidovudine, TDF: Tenofovir Disoproxil Fumarate 

3TC: Lamivudine, NVP: Nevirapine, DTG: Dolutegravir, EVF: Efeverenz  

Variables  HAART-treated 

(n=84) 

HAART-naïve 

(n=20) 

P 

Gender  

Male n (%) 31 (36.9) 9 (45.0) 
0.504

a
 

Female n (%) 53 (63.1) 11 (55.0) 

Age  

18- 30 years n (%) 12 (14.3) 8 (40.0) 

0.061
b
 

>30- 40 years n (%) 29 (34.5) 7 (35.0) 

>40- 50 years n (%)  23 (27.4) 4 (20.0) 

>50- 60 years n (%)  10 (11.9) 0  

>60 years n (%)  10 (11.9) 1 (5.0) 

HAART regimen 

AZT/3TC/NVP n (%) 13 (15.5) 

N/A N/A 
TDF/3TC/NVP n (%) 17 (20.2) 

TDF/3TC/EFV n (%) 43 (51.2) 

 TDF/3TC/DTG n (%) 11 (13.1) 

BMI 

Underweight   (BMI <18.5 kg/m
2
) n (%)           2 (2.4) 0 

0.671
b
 

Normal (BMI = 18.5 – 24.9 kg/m
2
) n (%)                     61 (72.6) 16 (80.0) 

Overweight (BMI = 25 – 29.9 kg/m
2
) n (%) 17 (20.2) 4 (20.0) 

Obese (BMI above 30kg/ m
2
) n (%) 4 (4.8) 0 

Mean  (kg/m
2
), SD 22.6 (3.8) 22.4 (2.5) 0.571

a 
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4.2 Serum thyroid hormones levels in HAART-treated and HAART-naïve HIV patients  

The serum thyroid hormones levels; Thyroid stimulating Hormone (TSH), thyroxine (T4) and 

Triiodothyronine (T3) were determined among the HAART-treated and HAART-naïve groups as 

shown in Table 4.2. The serum TSH median (IQR) levels were significantly higher among the 

HAART-treated patients than in HAART-naïve subjects, [median (IQR) 1.72 (1.71) nmo/L vs 

median (IQR) 0.87 (1.07) nmo/L, P=0.001)]. The serum TSH levels were however within the 

reference ranges (0.4 – 4.4 nmo/L) in both the HAART-treated and HAART-naïve groups.  

On assay of serum T3 levels (nmol/L), it was observed that there was no significant difference in 

serum T3 levels among the HAART-treated patients and HAART-naïve counterparts, [median 

(IQR) 2.43 (2.73) nmo/L vs median (IQR) 3.10 (2.62) nmo/L, (P=0.147). In both groups 

however, the serum T3 levels were within normal physiological ranges (0.78-7.7 nmol/L).  

Additionally, determination of the serum T4 levels (nmol/L) revealed that while the serum T4 

levels were with normal ranges (57.9-150.6 nmol/L) in both groups, there was no significant 

difference in serum T4 levels between HAART-treated and HAART-naïve counterparts , 

[median (IQR) 144.39 (67.53.64) nmo/L vs median (IQR) 136.99 (134.22) nmo/L, (P=0.426)].  
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Table 4.2: Level of Thyroid function hormones among the HAART-treated and HAART-

naïve participants 

Data is presented as the Median (IQR) values unless stated otherwise. The study participants 

were categorized as HAART-treated (n=84) and HAART-naïve (n=20). Statistical difference 

was determined by Mann-Whitney test at P≤0.05. Abbreviations; TSH: Thyroid Stimulating 

Hormone, T3: Triiodothyronine, T4: Thyroxine, IQR: Interquartile range.   

 

4.3 Serum lipid levels of the HAART-treated and HAART-naïve HIV patients   

The serum lipids levels were determined among the HAART-treated and HAART-naïve groups 

as shown in Table 4.3.  Determination of the serum TC levels (mg/dl) revealed that the serum 

levels were slightly elevated among the HAART-treated, median (IQR), 186.00 (±91.50) 

compared to the HAART-naïve group, median (IQR), 149.50 (±70.30). However, there was no 

significant difference in the serum TC levels between the two groups, P=0.092 and the levels 

were within normal physiological ranges, 0-220 mg/dl.   

The serum levels of HDL (mg/dl) among the HAART-treated group, median (IQR), 52.50 

(±24.00) were determined to be slightly high compared to the levels among the HAART-naive 

counterparts median (IQR) 44.00 (±34.00). However, the difference in serum HDL levels 

between the HAART-treated and HAART-naïve groups was not statistically significant, P= 

0.280. In both groups, the HDL levels were within normal physiological ranges (0-150mg/dl).  

Additionally, the serum LDL levels (mg/dl) were determined to be slightly elevated among the 

HAART-treated group, median (IQR), 138.00 (±86.30) compared to the HAART-naïve group 

median (IQR), 117.00 (±46.50), P=0.476). Again the difference in the serum LDL levels 

Variables  HAART-treated 

(n=84) 

HAART-naïve 

(n=20) 

P 

TSH 1.72 (1.71) 0.87 (1.07) 0.01 

T3 2.43 (2.73) 3.10 (2.62) 0.147 

0.426 T4 144.39 (67.53) 136.99 (134.22) 
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between the HAART-treated and HAART-naïve groups was not statistically significant and the 

LDL levels among both groups were within normal physiological ranges (0-150 mg/dl).   

Moreover, the TG levels (mg/dl) were evaluated to be slightly lower among the HAART-treated 

group, median (IQR), 82.00 (±62.80) than in the HAART-naïve group, median, (IQR), 94.50 

(±55.80), P=0.504. However, there was no significant difference in serum TG levels between the 

HAART-treated and HAART-naïve patients. The serum TG levels among both groups were 

within normal ranges, 0-200 mg/dl.  

 Table 4.3: Level of Serum lipid profile among the HAART-treated and HAART-naïve 

participants 

Data is presented as the Medians (IQR) values unless stated otherwise. The study participants 

were categorized as HAART-treated (n=84) and HAART-naïve (n=20). Statistical difference 

was determined by Mann-Whitney test at P≤0.05. Abbreviations: TC: Total Cholesterol, TG: 

Triglycerides, HDL: High Density Lipoprotein, LDL: Low Density Lipoprotein, IQR: 

Interquartile range  
 

4.4 Association between the serum Thyroid hormone levels and serum lipid levels among 

the HAART-treated and HAART-naïve patients  

Correlation between the thyroid hormones levels and lipid profile was determined by spearman 

bivariate correlation methods. This study established that there was significant association 

between the T4 levels and LDL levels (ρ= 0.240, P=0.014). However, no association was 

established between the T4 and HDL levels (ρ= 0.134, P=0.174), T4 and TG levels (ρ= -0.039, 

P=0.693), T4 and HDL levels (ρ= 0.134, P=0.174), T4 and TC levels (ρ= 0.145, P=0.143) as 

shown in Table 4.4  

Variables  HAART-treated 

(n=84) 

HAART-naïve 

(n=20) 

  P 

TC, Median (IQR) 186.00 (91.50) 149.50 (70.30) 0.092 

TG, Median (IQR) 82.00 (62.80) 94.50 (55.80) 0.504 

0.280 

0.476 

HDL, Median (IQR) 

LDL, Median (IQR) 

52.50 (24.00) 

138.00 (86.30) 

44.00 (34.00) 

117.00 (46.50)` 
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Further, correlation test run between T3 and lipids profile and results revealed that there was no 

association between T3 and TC, TG, HDL and LDL. The correlation coefficient between T3 and 

TC levels was ρ= 0.019 and P=0.897, between T3 and TG levels the ρ= -0.094 and P=0.342, 

between T3 and HDL levels the ρ= 0.074 while P=0.458, and finally between T3 and LDL levels 

the ρ= 0.037 and P=0.706.  

Additionally, no association was found between TSH and lipid profiles. It was determined that 

the correlation coefficient between TSH and TC levels, ρ= 0.013 and P=0.897, TSH and TG 

levels had ρ= -0.085, P=0.392, TSH and HDL levels had ρ= -0.126, P=0.201, and finally TSH 

and LDL levels had ρ= -0.016, P=0.871.   
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Table 4.4: Spearman correlations between lipid profiles and thyroid hormones levels among 

HAART-treated and HAART-naïve subjects 

 

 

 

 

 

 

 

 

 

 

The correlation was determined through spearman correlation test. P- Values and spearman 

correlation coefficient were considered significant at P ≤ 0.05. P- Values in bold are statistically 

significant.  

Variables Spearman’s rho (ρ) P- value 

TSH 

TC 0.013 0.897 

TG  0.085 0.392 

HDL -0.126 0.201 

LDL -0.016 0.871 

T3 

TC 0.019 0.849 

TG  -0.094 0.342 

HDL 0.074 0.458 

LDL 0.037 0.706 

T4 

TC 0.145 0.143 

TG -0.039 0.693 

HDL 0.134 0.174 

LDL 0.240 0.014 
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5.0 CHAPTER FIVE:  DISCUSSION 

5.1 Introduction   

Changes in pituitary-thyroid axis occur in patients with virtually all illnesses (Roos et al., 2007; 

Zaid & Greenman, 2019). While it has been suggested that HIV infection itself could be 

associated with altered thyroid function, (Ghate et al., 2013) other studies have maintained that 

during HIV-1 infection, biochemical thyroid dysfunctions are rare (Rastgooye Haghi et al., 2017; 

Zanoni et al., 2012). The alterations in serum thyroid hormones following use of HAART in  

high HIV prevalent regions in Sub Saharan regions like Kenya remains to be established 

(Abbiyesuku et al., 2014; Calza et al., 2002). The current study therefore evaluated the serum 

TSH, T4 and T3 among the HAART-treated and HAART-naïve patients. 

Furthermore, there is lack of reliable data on possible serum lipid changes occasioned by use of 

HAART among the HIV-infected population in countries with high HAART enrolment like 

Kenya. Consequently, the risk for development of lipid abnormalities like dyslipidemias (Nsagha 

et al., 2015) may not be clearly determined hence posing dilemma among the HAART-givers 

and users.  

Moreover, the thyroid function influences almost all the major metabolic pathways including but 

not limited to lipid metabolism. Alterations in serum thyroid hormones may be associated with 

thyroidal and lipid metabolism disorders among the HAART users. Clear understanding of 

changes in serum thyroid hormones and lipid levels would be important is assessing of the safety 

of HIV-infected patients while using HAART.   

5.2 Serum Thyroid hormone levels among the HAART-treated and HAART-naïve patients  

The current study established that the serum TSH levels among the HAART-treated patients was 

significantly higher than the in HAART-naïve patients even though the levels were within the 
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normal physiological range (0.4 -4.4 ul/dl). These findings were in concurrence with previous 

studies that equally established elevated levels of TSH among the HAART users (Beltran et al., 

2006; Thongam et al., 2015). Elevated serum TSH levels among the HAART-treated patients 

could be related to autoimmune reconstitution inflammatory syndrome following initiation and 

use of HAART (Hoffmann & Brown, 2007; Wang et al., 2012). On the other hand, low serum 

TSH levels observed among the HAART-naïve group could be attributed to high viral loads 

before initiation of on HAART causing depletion of TSH levels (Abbiyesuku et al., 2014; De 

Groot, 1999; Thongam et al., 2015). Determination of serum TSH levels is critical, therefore is 

not surprising that it is an accepted first-line screening test for patients suspected of having 

hypothyroidism or hyperthyroidism (Eghtedari & Correa, 2019; Hoffmann & Brown, 2007).  

In as much as the current findings agree with some of the observations made previously, the 

results should be interpreted in the context of the limitations of the current study that non-HIV 

infected patients were not included to help determine whether the changes in serum TSH levels 

observed were attributable to use of HAART and or HIV infection itself.  Further studies should 

consider including non HIV-infected patients in the study while determining the serum thyroid 

hormone levels in the HAART-treated and HAART-naïve patients.  

While the current study did not establish any significant difference in the serum T3 levels 

between the HAART-treated and HAART-naïve groups, the levels were slightly lower among 

the HAART-treated patients than the HAART-naïve counterparts. The serum T3 levels were 

within normal physiological range (0.78 -7.7 nmol/L). These findings were in conformity  with results of 

previous studies conducted that also reported comparable serum T3 levels between the two groups 

and that the values were within the reference range (Ji & Jin, 2016). In HAART-naïve patients, T3 

concentrations are thought to be initially maintained in the normal range just as observed in the current 

study by increased peripheral conversion of T4 to T3 (Mayer et al., 2007).  
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Findings from the current study however, were at variance with observation’s from a previous study that 

reported significantly high serum TSH levels among the HAART-treated patients than the HAART-naïve 

counterparts (Hoffmann & Brown, 2007). The inconsistency in the findings could be due to 

differences in demographics and medical history of the study populations. It not a coincidence 

therefore that measurement of serum T3 levels in isolation from other thyroid function hormones 

is not advisable in detection of thyroidal dysfunctions (Eghtedari & Correa, 2019). Future studies 

therefore could consider conducting free T3 assays alongside T3 to further approve or disapprove 

whether there could be significant difference in the serum level of the HAART-treated and 

HAART-naïve patients. The strength in the current study however, is the assay of serum TSH 

levels which is first line test in screening for detection of alterations in thyroid dysfunctions.  

There was no difference in the serum Thyroxine hormone levels (T4) between the HAART-

treated patients and HAART-naïve counterparts. These findings were inconsistent with those 

from a previous study conducted in Kenya that reported increased T4 levels among the HAART 

users (Thaimuta et al., 2010).The inconsistencies in the findings could be attributed to the 

difference in HAART-regimens on which the study populations were enrolled. Whereas the 

current study assayed the levels of bound thyroxine hormones through determination of serum 

T4 levels which is the abundant form of T4 in the body, future studies should consider including 

assay of free T4 to help estimate the level of unbound T4 in blood.  

5.3 Serum lipids levels among the HAART-treated and HAART-naïve HIV patients. 

In the present study, there was no difference in the serum Total Cholesterol (TC) levels between 

the HAART-treated and HAART-naïve patients even though the levels were within reference 

range. The level of cholesterol plays a vital role in cardiovascular diseases process since a high 

level of cholesterol may to a higher risk of developing atherosclerotic cardiovascular disease 

(CVD) (Gregg et al., 2005). The current findings contradicted those from previous studies that 
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among the HAART-naïve patients, there was decrease in serum TC levels while after HAART 

initiation, increase in TC was noted (Riddler et al., 2003). In the current study, the TC levels 

were assayed at a particular point in time while the TC levels reported from the previous study 

were measured after follow-up for 9 years hence a possible reason for the variations in TC levels 

in the studies.  

The current study further revealed that the there was no difference in serum Triglycerides (TG) 

levels between the HAART-treated patients and the HAART-naïve counterparts even though the 

levels were within the normal ranges. Contrary to these findings, a similar study conducted 

among HIV-infected females reported that the TG levels were elevated in both HAART-treated 

and HAART-naïve counterparts with higher TG elevations observed in the former than the later 

(Anastos et al., 2007). While the current study recruited both males and females, Anastos et al., 

(2007), exclusively enrolled female HIV-infected patients. These variations in demographics 

could account for the differences observed since females tend to experience more lipid 

derangements than males (Scheers et al., 2008). Serum TG levels within reference range is a 

good clinical indicator since elevated TG levels increases propensity for development of 

cardiovascular complications (Denue et al., 2013). Evaluation of serum TG levels is therefore an 

important risk measure for development of cardiovascular disease especially (Gregg et al., 

2005).  

The current study reported high levels of HDL among the HAART-treated group than in the 

HAART-naïve patients even though the difference was not statistically significant and the 

observed HDL levels were within the normal range (0-150 mg/dl). These findings were at 

variance with a previous study that established that the HDL levels were clinically low among 

the HAART-naïve in the Nigerian population (Adewole et al., 2010). The variations observed 

could be due to difference in study population characteristics.  
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High Density Lipoprotein (HDL) is considered as a good cholesterol for its atheroprotective 

properties. (Karalis & Jukema, 2018). It is involved in reverse transport of lipids through 

promotion of Cholesterol efflux and inhibition of inflammatory activities (Chapman et al., 2011). 

HDL is said to promote the regression of atherosclerosis when the levels of functional particles 

are increased from endogenous or exogenous sources. The regression results from a combination 

of reduced lipid plaque lipid and macrophage contents, as well as from a reduction in its 

inflammatory state (Rajagopal et al., 2012). The slight serum HDL elevations among the 

HAART-treated patients in the current study, although not significant could be attributable to the 

beneficial effects of HAART by reducing the viral load.  

Determination of the serum LDL levels revealed that there was slight increase in serum LDL 

levels among the HAART-treated patients than the HAART-naïve counterparts even though the 

difference was significant and that levels were within reference ranges. In agreement with this 

findings, it has been previously reported that LDL levels gets elevated after HAART initiation 

(Idowu & Adesegun, 2019; Nelson et al., 2009). The current study further corroborates findings 

from previous studies that established that HIV infection is associated with substantial decrease 

in serum LDL-C levels but the levels increases after HAART initiation since use of HAART is 

associated with improved immunity/  CD4 count (Riddler et al., 2003)The slight elevations in 

LDL levels  among the HAART-treated patients could be due to inhibitory cytokines effects on 

lipid metabolism, (de Silva et al., 2008; Grunfeld, 2010; Idowu & Adesegun, 2019).  It is worth 

noting that that elevated serum LDL levels are the most critical lipid risk factor for 

cardiovascular abnormalities (Baigent et al., 2005).  

While the current study adopted a cross-sectional determined the serum lipid levels between 

HAART-treated and HAART-naïve counterparts at a particular point in time, it remains to seen 

how the serum levels would vary when a follow up is made on the serum TC, TG, LDL and 
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HDL of the HAART-treated and HAART-naïve over a longer period of time through 

longitudinal studies.   

5.4 Association between the serum Thyroid hormones and lipid levels among the HAART-

treated and HAART-naïve patients   

The mechanism underlying the occurrence of dyslipidemia in HIV infected patients with thyroid 

dysfunctions especially those on HAART is yet to be clearly elucidated (Beltran et al., 2006). 

Changes in lipids profile has been commonly observed in patients with thyroid dysfunction, even 

though the relationship between lipids and thyroid hormone levels is ill understood (Chin et al., 

2014). It is speculated that there might be a link between thyroid dysfunction and atherosclerosis 

though this is yet to be proven (Duntas & Brenta, 2012). The present study determined the 

association between thyroid hormones and lipids profile among the HAART-treated and 

HAART-naïve patients using Spearman Correlation tests  

The current study revealed that there was a significant positive association between the T4 and 

LDL levels. The current finding was in tandem with the earlier studies that reported a rise in 

LDL levels occasioned by elevations in T4 levels (Chin et al., 2014; Kim et al., 2009). As the T4 

levels rises, the LDL is expected to rise as well. It is thought that the activity of LDL receptors is 

under hormonal control which can be influenced by both HIV virus and HAART (Petit et al., 

2002). Thyroid hormones are known to regulate LDL receptors by binding directly to thyroid 

hormone responsive elements and controlling sterol regulatory element binding protein (Pucci et 

al., 2000). The hormones are also involved in hepatic expression of hydorxymethyl glutalyl 

coenzyme areductase which enhance cholesterol synthesis (Petit et al., 2002). 

Interestingly, the current study did not find any association between the T4 and TC levels, HDL 

levels and TG levels, and it is contrary to findings from other studies (Chin et al., 2014; Maugeri 

et al., 1999). Thyroid hormones are thought to influence HDL metabolism by increasing 
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cholesteryl ester transfer protein (CETP) activity, which exchanges cholesteryl esters from 

HDL2 to the very low density lipoproteins (VLDL) and TG levels to the opposite direction 

(Buchacz et al., 2008). Differences among the study populations might account for the difference 

in the correlations observed in the current and previous studies.  

In addition, no correlation was found between T3 and lipid profiles, TC, TG, HDL and LDL, 

contrary to findings by other studies that reported that there was a significant negative correlation 

between T3 and cholesterol (Chin et al., 2014).  Even though the relationship between T3 and 

lipid profile was not apparent from this present study, T3 actions are mediated via modulation of  

gene  expression and cell signaling pathways which in turn regulates the cholesterol synthesis 

(Hughes et al., 2011). The previous studies mentioned were conducted among populations 

outside of Sub Saharan Africa hence could account for the variations in association relationship 

between T3 and the lipid profile parameters possibly due to genetic, environmental, socio-

cultural or other yet unidentified factors.  

TSH is thought to stimulate adipocyte lipolysis (Gagnon et al., 2010), and has been particularly 

associated with a non-favorable lipids profile (Duntas & Brenta, 2012). The need to understand 

the correlation between TSH and lipid profiles is strongly justified. However, the present study 

did not establish any correlation between TSH and any of the lipid profiles. Lack of correlation 

between TSH and TC levels according to the present study could be an indication that production 

of TSH from the pituitary gland did not affect the levels of TC levels circulating in blood. This 

observation was in tandem with that an earlier study, which also established insignificant 

correlations between TSH and cholesterol levels (Ruhla et al., 2010).  

The present study found no correlation between TSH and TG levels unlike the previous studies 

that established positive correlation between TSH and TG (Garduno-Garcia Jde et al., 2010; 

Santos-Palacios et al., 2013). The present study might have failed to establish any correlation 
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because the patients  for the study were not known Sub Clinical Hypothyroid cases as it were in 

the previous studies where TSH had been found to have regulatory effects on TG (Wang et al., 

2012).  

Further correlation tests revealed that there was no correlation between TSH and HDL levels, as 

well as between TSH and LDL, findings that were similar to those of other other studies 

(Maugeri et al., 1999; Wang et al., 2012). On the contrary, increasing levels of TSH within the 

normal range was associated with rising level of LDL among the Norwegian population (Asvold 

et al., 2007), suggesting a positive correlation between TSH and LDL. The correlation between 

TSH and LDL might not have been apparent in the current study because the TSH that seem to 

regulate other lipid levels was not adversely affected by the HAART use and HIV infection 

among the population under study hence the levels were within normal physiological ranges.  

The findings from this current study which was cross-sectional in design should inspire future 

studies to adopt longitudinal study designs to determine the association between the serum 

thyroid hormones and lipid levels among the HAART-treated and HAART-naïve counterparts 

over a longer period of time.   
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6.0 CHAPTER SIX:  SUMMARY OF FINDINGS, CONCLUSION AND 

RECOMMENDATIONS 

6.1 Summary of findings 

The study revealed that the serum TSH, levels were higher among the HAART-treated patients 

than the HAART-naïve counterparts. However, there was no difference in the serum T4 and T3 

levels between the HAART-treated patients and HAART-naïve counterparts. The serum TSH, 

T3 and T4 well all within reference range in both groups.  

Further, there was no difference in the serum lipids levels between the HAART-treated and 

HAART-naïve patients and the levels were within normal physiological range.  

Additionally, a positive correlation was found between serum T4 and LDL levels. However, no 

association was found between serum TSH as well as T3 and the serum TC, TG, HDL and LDL.    

6.2 Conclusions  

i) The current study determined that serum TSH levels are higher among the HAART-

treated than HAART-naïve group. However, the serum T4 and T3 levels are similar in 

the two groups.  

ii) The serum lipid levels in both HAART-treated and HAART-naïve patients are similar. 

iii) Increase in serum T4 levels is associated with increase in LDL levels.  However, no 

association exist between serum TSH as well as T3 and the serum lipids (TC, TG, HDL 

and LDL). 

6.3 Recommendations from the current study  

i) HIV-infected patients on HAART should have their Thyroid function monitored through 

routine assessment of serum thyroid hormones levels.  
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ii) HIV-infected patients on HAART should be screened periodically for potential 

alterations in serum levels  

iii) Whenever there occurs abnormalities in serum lipid levels among the HAART-treated 

patients, further thyroid hormone assays should be conducted to rule out possible thyroid 

dysfunctions.    

6.4 Recommendations for future studies   

i) Future studies should consider determining the Free T4 (FT4), Free T3 (FT3) and 

Thyroid binding globulin (TBG) for further describe the thyroid function among patients 

on HAART.  

ii) Longitudinal studies should be conducted to infer causal relationship which was not 

possible in the current cross-sectional study.   

iii) Further research should consider bigger sample size to sufficiently generalize the study 

findings to the larger population groups  
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APPENDICES 

Appendix 1: Consent Form  

Written consent for study participants  

1. Introduction  

Greetings, my name are Alfred Juma. I am conducting a study entitled “Evaluation of serum 

levels of lipids and Thyroid hormones in the serum of HIV infected patients on Highly Active 

Antiretroviral Therapy at JOOTRH in Kisumu County, Kenya” This is a necessary requirement 

for fulfillment of my postgraduate studies in MSc. Medical Physiology.  

This study requires you to participate so that important information can be obtained from you 

regarding your health.  

2. Purpose of research: 

The purpose of the study is to determine Levels of thyroid function hormones and lipid profiles 

among patients at JOOTRH in Kisumu County, Kenya  

3. What we will do: 

 If you agree to participate in the study, your demographic and medical history will be collected. 

Your anthropometric data for Body Mass Index (BMI) will be collected by measuring your 

height and weight. All the information will be secured in the lockable cabinets. The following 

day, you will be requested to report to the clinic in fasting state (do not eat anything in the 

morning) for laboratory investigations. Some blood sample (about 5 mls) will also be collected 

from you by a qualified laboratory technologist and will take less than 5 minutes.  

4.  Potential benefits:  
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Participants with elevated lipid profile and thyroid function hormones values will be referred to 

the clinician for immediate appropriate treatment. Those with risky lifestyle like smoking, 

excessive alcohol intake will be referred to the counselor for appropriate lifestyle modification 

counseling.  

5. Potential risks: 

Blood will be collected using aseptic techniques by a highly competent laboratory technologist. 

There might be minimal discomfort during blood collection process. Demographic, medical 

history and anthropometric data will be collected using questionnaires which will take limited 

time to fill-in.   

6. Privacy and confidentiality:  

The high level of privacy and confidentiality will be maintained throughout the research. The 

data collected will be stored in locked cabinets and on password-protected computers. The 

information collected will be used for research only. The name of participant will not appear 

anywhere in the research tools.  At the end of the study, any identifiers will be removed from the 

data collection tools to avoid any form of identification   

7. Your rights to participate or withdraw:  

Participation in this study is completely voluntary. You can withdraw from this study at any 

time. Any participant who withdraws from the study or refuses to participate will not be 

disadvantaged in any way.  

8. Contact information for questions and concerns: 

If you have any questions about this study or feel that you have been harmed in this study, you 

can contact the researcher on 0723129682 or send an email to alfredjuma2015@yahoo.com or 

mailto:alfredjuma2015@yahoo.com
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post a letter to P.O. BOX 341, SONDU. If you want to talk about the study with someone who is 

not directly involved with this study or have questions about your rights, please contact the  

Secretary, Maseno University Ethics Review Committee, Private Bag, Maseno; Telephone 

numbers: 057-51622, 0722203411, 0721543976, 0733230878; Email address: muerc-

secretariate@maseno.ac.ke; muerc-secretariate@gmail.com.  

Do you agree? (Tick as appropriate) 

Participant agrees…………..    Participant does NOT agree…………………… 

That I have read/been told of the contents of this form and understood its meaning; hence, I do 

agree to participate in this study. 

Participant ………………………………….. Sign ……………….. Date........................... 

Researcher ………………………………. Sign ……………………Date...........................  
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Appendix 2: Questionnaire for data collection   

Part 1: Introduction  

This questionnaire is meant to collect data about the Lipids profile and Thyroid hormones levels 

in the serum of HIV-infected patients at JOOTRH in Kisumu County, Kenya. The respondents 

required are patients that are considered eligible for this study and have consented.  The 

information will be treated with high level of confidentiality and used solely for academic 

purposes.  Thank you in advance for taking your time to fill in this questionnaire.  

Part 2: Demographic, Medical and Anthropometric data  

1. Age  

a) 18-30 years b) above 30- 40 years c) above 40-50 years d) above 50-60 years e) above 61 

years  

2. Gender   

a) Male ()  b) Female () 

3. The HAART regimen options  

a) ZDV/3TC/EFV   c) TDF/3TC/NVP e) TDF/3TC/DTG 

b) AZT/3TC/NVP  d) TDF/3TC/EFV  f) N/A (HAART-naive) 

4. Anthropometric data  

Height (cm) Weight  BMI (calculated) 
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Part 3: Laboratory results  

a) Lipid profile  

Parameter (mg/dl) TC TG HDL LDL 

Value      

 

b) Thyroid Function hormones  

Parameter TSH T3 T4 

Value     
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Appendix 3: ichroma TSH protocol  
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Appendix 4: ichroma T3 
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Appendix 5: ichoma T4 protocol  
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Appendix 6: Ethical Approval 

 

 

 


