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Background: Studies showed conflicting results regarding the effect of broadly used
tenofovir disoproxil fumarate (TDF)-based regimen on lipid profiles, and in Ethiopia, there
is no data regarding the magnitude of dyslipidemia and its associated factors.

Objective: The aim of this study was to determine the magnitude of dyslipidemia and its
associated factors among adult human immunodeficiency virus (HIV)-infected patients in
TDF-based regimen in Tikur Anbessa Specialized Hospital (TASH) in Ethiopia.

Methods: A hospital-based observational prospective cohort study was conducted on con-
veniently selected 63 patients in TASH from January to September, 2019. The data was
analyzed by using SPSS version 21.0, and multivariate logistic regression was used to
determine associated factors with dyslipidemia.

Results: The overall dyslipidemia was 73% and 77.8% at baseline and six months, respectively.
The prevalence of total cholesterol (TC) >200 mg/d, triglyceride (TG) >150 mg/dL, low density
lipoprotein cholesterol (LDL-c) >130 mg/dL, and high density lipoprotein cholesterol (HDL-c)
<40 mg/dL was 38.1% vs 42.9%, 23.8% vs 31.7%, 17.5% vs 22.2%, and 41.3% vs 41.3% at
baseline and six month follow-up, respectively. Age >50 years old (AOR = 0.6, 95% CI:
0.004-0.71, p=0.026) and body mass index (BMI) >25 kg/m* (AOR = 6.44, 95% CI: 1.34-30.9,
p = 0.02) were significantly associated with TC >200 mg/dL. Having cancer (AOR = 0.04, 95%
CI: 0.01-0.6, p = 0.019) and education level below diploma (AOR = 9.47, 95% CI: 1.15-77.96,
p = 0.037) were significantly associated with overall dyslipidemia.

Conclusion: In this study, the proportion of patients with dyslipidemia was higher at six
month follow-up but there was no significant difference when compared to baseline. The mean
LDL-c was significantly higher at six months compared to its baseline mean. The associated
factors with dyslipidemia were age, BMI, having cancer and low level of education. Lipid
profile monitoring is recommended in patients with a younger age and higher BMI.
Keywords: tenofovir disoproxil fumarate, dyslipidemia, associated factors, Tikur Anbessa

Specialized Hospital

Introduction
Although there is no cure, antiretroviral therapies (ART) have successfully treated
HIV-infected patients and transformed HIV in to a chronic medical condition. As

submit your manuscript

Dove n in n

http:

Drug, Healthcare and Patient Safety 2020:12 245-255 245

© 2020 Yazie. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php and

e incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work you
hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).


http://orcid.org/0000-0003-1218-5826
mailto:taklosimeneh23@gmail.com
http://www.dovepress.com
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
http://www.dovepress.com/permissions.php
http://www.dovepress.com

Yazie

Dove

considerably higher HIV-infected patients are virologically
controlled and living longer, the trajectory of the disease's
morbidity has shifted, however, primarily from opportu-
nistic infections and immune dysfunction to metabolic
complications." Metabolic abnormalities are known to
increase the risk of cardiovascular disease and it occurs
in association with ART, HIV itself or both.” ART
increases biosynthesis and reduces hepatic clearance of
serum cholesterol thereby leading to dyslipidemia. It is
evident in a systematic review that ART exposed patients
had significantly higher total cholesterol (TC), low density
lipoprotein cholesterol (LDL-c) and triglyceride (TG)
compared to ART naive patients. According to 25 studies,
exposure to ART was associated with significantly higher
rates of hypercholesterolemia compared to ART naive
patients (27.2% of 19,967 HIV-infected patients on ART
versus 9.3% of 5801 in the ART-naive group developed
hypercholesterolemia).> A number of studies in African
countries showed a high prevalence of dyslipidemia
among ART exposed patients ranging from 36.9-85%.%
Among nucleos(t)ide reverse transcriptase inhibitors, teno-
fovir disoproxil fumarate (TDF) was associated with
improved lipid profiles in trials.* '* However, in some
trials and most studies in routine clinical practice,
increased lipid parameters and dyslipidemia was found in
a TDF-based regimen.'' "> Worldwide, including Ethiopia,
TDF-based regimen is now the preferred first line ART
due to its more favorable efficacy and safety compared to
other ARTs. But it is not without risk of adverse effects as
evidenced by studies in routine care. Nowadays, ART has
been prescribed for all HIV-infected patients without delay
based on the test and treat principle recommended by the
World Health Organization (WHO). As a result, exposure
to TDF-based regimen is increasing, which might increase
the likelihood of adverse drug reaction occurrence.'®
Different associated factors of dyslipidemia in HIV-
infected patients are determined in studies. In HIV-
infected patients, dyslipidemia is typically attributed to
the adverse effects of ART. Genome wide association
study validated that single nucleotide polymorphisms
(SNPs) contribute to dyslipidemia both in HIV infection
and ART. Both ART and the cumulative effect of SNPs
contribute to the risk of high LDL-c, low high-density
lipoprotein cholesterol (HDL-c) and hypertriglyceridemia.
Genetic variants presumably contribute major metabolic
complications such as diabetes, and coronary artery dis-
ease in HIV-infected patients.'” In two cross sectional
studies, body mass index (BMI) greater than 25 kg/m?,

blood pressure of 140/90 mmHg and above, being on ART,
and duration of HIV infection of 42 months and more were
factors associated with dyslipidemia.*> Moreover, CD4
cell count greater than 500 cells/mm’, taking ART for
greater than 2 years, obese patients, and age of 50 years
old and above were factors associated with dyslipidemia in
another study.” High baseline TC and high baseline TG
were associated with hypercholesterolemia and hypertri-
glyceridemia, respectively.'* Studies recommended close
monitoring of lipid profiles in patients with TDF-based
regimen exposure. However, in practical patients have
been taking TDF-based regimen without monitoring lipid
profiles.'>!'* Especially, lack of monitoring lipid profiles in
TDF-based regimen is a major problem in low income
countries like Ethiopia. In Ethiopia, TDF-based regimen
is the preferred first line therapy and more patients are
more likely to be exposed to this regimen but there is no
data regarding prevalence and associated factors of dysli-
pidemia in the country, particularly in the study setting.
Thus, this study was designed to determine magnitude of
dyslipidemia and its associated factors among adult
patients receiving TDF-based regimen in Tikur Anbessa
Specialized Hospital (TASH).

Methods
Study Design and Setting

A hospital-based observational prospective cohort study was
used to enroll adult HIV-infected patients who are going to
receive a TDF-based regimen, and those treatment experi-
enced patients whose ART are going to be switched to TDF-
based regimen in TASH. TASH was opened in 1972 as
a specialized hospital, and in 1998, the TASH is the largest
referral hospital in the country, with 700 beds, was trans-
ferred to the School by the Federal Ministry of Health and it
has since become a University Teaching Hospital. The TASH
is now the main teaching hospital for both clinical and pre-
clinical training of most disciplines. It is also an institution
where specialized clinical services that are not available in
other public or private institutions are rendered to the whole
nation. A recent report, covering from July to October in
2018, showed that there were 3336 adult HIV positive
patients and 473 pediatric patients on highly active antire-
troviral therapy. The study area was selected purposively
after making sure that a larger number of HIV-infected
patients who were newly initiated with a TDF-based regimen
were found compared to other governmental hospitals in
Addis Ababa. Based on eligibility criteria, 66 participants
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were enrolled consecutively before commencing a TDF-
based regimen but three participants were lost from follow-
up after baseline visit. A total of 63 participants were
followed for 6 months after commencing the TDF-based
regimen and included in the final analysis. The study was
conducted from January 15 to September 15, 2019 in the
Gregorian calendar.

Eligibility Criteria

The study included all adult HIV-infected treatment naive
patients whose ages were >18 years old and were assigned
to take a TDF-based regimen after enrollment. In addition,
treatment experienced patients whose ART are going to be
switched to a TDF-based regimen after enrollment were
included in the study. On the other hand, participants with
a TDF-based regimen previously, pregnancy, critical ill-
ness and cognitive impairment were excluded.

Data Collection Instrument and

Procedure

Interviewer administered structured questionnaire was
adapted from various related literatures to collect socio-
demographic and clinical traits. Socio-demographic traits of
the participants were sex, age, BMI, marital status, educa-
tional status, ethnicity and occupation whereas the clinical
traits were a TDF-based regimen, prior exposure to ART,
prior ART regimen, type 2 diabetes mellitus (T2DM), hyper-
tension (HTN), cancer, tuberculosis, antidiabetic drugs, anti-
hypertensive drugs, chemotherapy, proton pump inhibitors
(PPI), non steroidal anti-inflammatory drugs (NSAIDs), anti-
tuberculosis drugs, cotrimoxazole prophylaxis, isoniazid pro-
phylaxis, World Health Organization (WHO) clinical stage,
CD4 count and glomerular filtration rate (GFR). In addition,
like other studies, participants with baseline dyslipidemia
were included in the study and the proportion of dyslipidemia
at baseline and six months was compared.'”

The questionnaire was written in English and translated
to Ambharic afterwards. The questionnaire was retranslated
to English by an expert to test its consistency. Two senior
nurses and laboratory technologists took a half day training
regarding the objective, methodology and ethical issue of
the study. The nurses collected data by using a structured
questionnaire and checklist whereas laboratory technolo-
gists determined lipid parameters. A checklist was used to
record the previous ART and baseline CD4 count of patients
who had prior ART exposure from the patient chart. For
treatment naive patients’ baseline CD4 count was done in

routine care and it was recorded in the checklist. Weight and
height were measured by using Seca 761 weight scales and
height ruler (with meter reading) which is attached with it,
respectively (made in Germany). Body mass index of parti-
cipants was calculated as follows: Body mass index (BMI)
= weight (in kg) = (height (in m))*>. BMI was categorized
into <25 and >25 kg/m? to see its association with dyslipi-
demia based on previous literatures.>'>

Lipid parameters were determined at baseline and 24
weeks based on previous study.'®'® Six to ten mL of blood
sample was collected by venipuncture from 8-12 hours
fasting individuals using a vacuum tube (Becton
Dickinson, SA) and serum was separated within one hour
of blood collection. TC, HDL-c, LDL-¢c and TG were
measured using a Hitachi Automatic Analyzer 7600
(Hitachi, Ltd., Tokyo, Japan) at TASH, clinical chemistry
laboratory. TG and TC were evaluated with enzymatic
colorimetric method and HDL-c and LDL-c were analyzed
by homogenous enzymatic colorimetric method. CD4+
lymphocyte count was determined using flow cytometer
(FACSC alibur, Becton Dickinson, CA, USA).

In accordance with the US National Cholesterol
Education Program, Adult Treatment Panel III (NCEP-
ATP III) guidelines, an abnormal lipid profile was defined
as TC >200 mg/dl, HDL-c <40 mg/dl, LDL-c >130 mg/dl,
TG >150 mg/dl, TC/HDL-c ratio >5.2° For the purposes of
the study, an elevation of any one of the lipid parameters
(TC, HDL-c, LDL-c and TG) which fulfilled the defined
limits was considered as dyslipidemia. Overall dyslipide-
mia is the proportion of participants with one or more
forms of abnormality in lipid profiles (TC >200 mg/dl,
HDL-c <40 mg/dl, LDL-c >130 mg/dl and TG
>150 mg/dl).

Data Processing and Analysis

The data collected were marked, entered, and cleaned
using EPI-Data version 3.02 and SPSS version 21. For
review, the data was exported to SPSS package version 21.
Descriptive statistics such as frequency, percentage, med-
ian and mean with standard deviations were used to
describe variables. Paired #-test and McNemar’s test were
used to compare mean values and proportion of dyslipide-
mia of the six month visit from baseline, respectively.
Multivariate binary logistic regression analysis was done
for variables with a P value of < 0.25 in univariate analysis
to identify independently associated factors of dyslipide-
mia. Statistical significance was set at p<0.05.
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Ethical Consideration

Ethical clearance and approval of the study protocols have
been received from the Addis Ababa University, School of
pharmacy Ethical Review Board (Ref. No. ERB/SOP/07/
09/2018). Ethical approval was obtained while I was
a student of Master of Science in pharmacology in Addis
Ababa University from around the end of 2015 to the
beginning of 2019. As the study hospital, TASH is located
in Addis Ababa University, I communicated with Addis
Ababa University, School of Pharmacy Ethical Review
Board in 2018 to get ethical approval for this study and
the Ethical Review Board gave ethical approval for this
study. Additionally, permission to conduct the research
was obtained from the Internal Medicine Department of
TASH, Addis Ababa University. Written informed con-
sents were obtained from the study participants and this
study was conducted in accordance with the Declaration of
Helsinki.

Results

Socio-Demographic Characteristics

A total of 66 HIV-infected patients were enrolled in this
study. Among them, 61 patients were naive to antiretroviral
therapy whereas 5 patients were treatment experienced
whose ART are going to be switched to a TDF-based anti-
retroviral therapy because of adverse effects. Three treat-
ment naive participants were lost from follow-up due to
nonadherence without having serum lipid measurements
after baseline visits. Finally, 63 study participants were
included in the analysis. The mean (+ standard deviation
(SD)) age of the study participants was 39.7 (+10) and the
majority of study participants (43, 68.3%) were female.
Regarding education, 18 (28.6%) and 28 (44.4%) of the
study participants attended primary and secondary educa-
tion, respectively. Concerning occupation, the majority of
the study participants (34, 54%) engaged in private work
(Table 1).

Baseline Clinical Characteristics of Study
Participants

At the initiation of tenofovir containing antiretroviral ther-
apy, the majority of patients (58, 92.1%) were treatment
naive whereas the remaining 5 (7.9%) had prior exposure to
a zidovudine-based antiretroviral regimen. TDF + lamivu-
dine + efavirenz were taken by 56 (88.9%) patients. On the
other hand, the remaining patients were taking a TDF +
lamivudine + ritonavir boosted atazanavir regimen. Median

Table | Baseline Socio-Demographic Characteristics of Study
Participants in Tikur Anbessa Specialized Hospital (TASH), in
2019 [n = 63]

Variables Category Frequency (%)
Sex Female 43 (68.3)
Age < 50 years old 54(85.7)
Body mass index <25 43(68.3)
(in kg/m?)
Marital status Single 8 (12.7)
Married 40 (63.5)
Divorced Il (17.5)
Widowed 4 (6.4)
Educational status llliterate 5(7.9)
Primary 18 (28.6)
Secondary 28 (44.4)
Diploma 5(7.9)
Degree 7 (11.1)
Ethnicity Oromo 20 (31.7)
Ambhara 22 (34.9)
Tigre 6 (9.5)
Others 15(23.8)
Occupation Governmental employee 12 (19)
Private 34 (54)
Not employed 17 (27)

Note: Other ethnic groups include mixed ethnicity, Gurage, Silte, Hadiya, Welayta,
and Harari.

(interquartile range (IQR)) CD4 count was 241 (106-457),
and 42 (66.7%) patients were found to be in WHO clinical
stage L.

Twenty (31.8%) of study participants were with co-
morbidity. From these co-morbidities, hypertension, type
2 diabetes mellitus, cancer, tuberculosis, and kidney stone
were 6.3%, 3.2%, 12.7%, 6.3%, and 3.2%, respectively.
Opportunistic infections other than tuberculosis were
found in 8 (12.7%) participants.

Among study participants, 8 (12.7%) were taking iso-
niazid prophylaxis. In addition, angiotensin converting
enzyme inhibitor plus hydrochlorothiazide, and metformin
plus glibenclamide were taken by 4 (6.3%) and 2 (3.2%)
study participants, respectively (Table 2).

Prevalence of Dyslipidemia Among Study

Participants

In this study, overall dyslipidemia of the study participants
were 46 (73%) and 49 (77.8%) at baseline and six month
visit, respectively. Concerning each lipid's parameters,
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Table 2 Baseline Clinical Characteristics of Study Participants in

TASH, in 2019 [n = 63]

Variables Category Frequency
(%)
WHO stage | 42 (66.7)
I 3(48)
1] 6 (9.5)
v 12 (19)
Cotrimoxazole prophylaxis Yes 42 (66.7)
Cancer Yes 8 (12.7)
Antituberculosis drugs Yes 4 (6.3)
NSAIDs Yes 6 (9.5)
Proton pump inhibitor Yes 9 (14.3)
Chemotherapy Yes 4 (6.3)
Baseline CD4 count (cellssrmm3) | < 200 29 (46)
Median (IQR) 241 _
(106—457)
Baseline eGFR (mL/min/1.73m?) | < 90 35(55.6)
Mean (+SD) 90.8 (+16.8) _

Abbreviations: WHO, World Health Organization; DX, diagnosis; IQR, inter-
quartile range; SD, standard deviation; NSAIDs, nonsteroidal anti-inflammatory
drugs; eGFR, estimated glomerular filtration rate.

hypercholesterolemia, hypertriglyceridemia, raised LDL-c
and decreased HDL-c were 24 (38.1%), 15 (23.8%), 11
(17.5%), and 26 (41.3%) at baseline, and 27 (42.9%), 20
(31.7%), 14 (22.2%), and 26 (41.3%) at six month visits,
respectively. Among participants with dyslipidemia at base-
line, 10 (21.7%) improved and reached the physiological

Table 3 Prevalence of Dyslipidemia Among Study Participants

values. However, 13 (76.4%) participants with no dyslipide-
mia at baseline developed dyslipidemia by the six month
visit. From overall dyslipidemia at the end of follow-up, 7
(14.3%) were found in participants with age of 50 years old
and above. Participants who were 60 years old and above
were 6 (9.52%) and all were found to have dyslipidemia.
However, 4 from 6 participants had dyslipidemia at baseline
(Table 3).

Factors Associated with Dyslipidemia

In univariate binary logistic regression analysis, female
gender, age >50 years old, BMI >25 kg/m? and CD4
count <200 cells/mm® were significantly associated with
raised TC (COR = 3.14, 95% CI:0.97-10.18, p = 0.056;
COR = 0.33, 95% CI.0.06-1.74, p = 0.192; COR = 3.25,
95% CI:1.09-9.66, p = 0.034, and COR = 0.53, 95%
CI:0.19-1.46, p = 0.217), respectively. Age >50 years old
was significantly associated with raised TG (COR = 0.23,
95% CI: 0.03—1.98, p = 0.181). Female gender, baseline
estimated glomerular filtration rate (eGFR) <90 mL/min,
and CD4 count less than 200 cells/mm’® were signifi-
cantly associated with raised LDL-c (COR = 3.48, 95%
CL: 0.7-17.35, p = 0.128; COR = 4.89, 95% CI: 0.99-
242, p = 0.052, and COR = 0.24, 95% CI: 0.06-0.97,
p=0.046), respectively. Regarding decreased HDL-c, age
>50 years old, and baseline eGFR <90 mL/min were
significantly associated with it (COR = 3.4, 95% CI:
0.77-15.12, p = 0.108, and COR = 3.16, 95% CI: 1.03—
9.65, p = 0.044), respectively. The CD4 count of less
than 200 cells/mm?, and baseline eGFR <90 mL/min
were significantly associated with total dyslipidemia

Lipid Profile Time of Serum Lipid Measurement
At Baseline At Six Month Visit p-value

Total cholesterol, mean + SD 180.21+41.502 185.17+£37.976 0.27*
2200mg/dL, n (%) 46 (38.1%) 49 (42.9%) 0.65%*
Triglycerides, mean * SD 124.37+56.802 136.24+76.731 0.09*
2|50mg/dL, n (%) 15 (23.8%) 20 (31.7%) 0.30%*
LDL-cholesterol, mean * SD 98.25+33.118 108.92+34.438 0.03*
2[30mg/dL, n (%) Il (17.5%) 14 (22.2%) 0.58%*
HDL-cholesterol, mean * SD 43.84+13.644 43.56+10.528 0.85*
<40mg/dL, n (%) 26 (41.3%) 26 (41.3%) 1.00%*
Overall Dyslipidemia, n (%) 46 (73%) 49 (77.8%) 0.52%*
Total cholesterol/HDL, mean *+ SD 4.44+1.65 4.44+1.28 0.99*
25, n (%) 19 (30.2%) 15 (23.8%) 0.42%*

Notes: Level of significance is set at P < 0.05; *P from t-test comparison of means; **P from McNemar chi square tests for paired data by time of visit.

Abbreviations: SD, standard deviation; HDL, high-density lipoprotein; LDL, low- density lipoprotein.
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Table 4 Association of Variables with Lipid Abnormalities Among Study Participants Using Univariate Binary Logistic Regression

Variables Category | Outcome Variables in mg/dl
TC =200 COR TG = 150 COR LDL-c > 130 COR | HDL-c < 40 COR | Overall Dyslipidemia
(95% CI) (95% CI) (95% CI) (95% CI) COR (95% CI)
Sex Female 3.14(0.97, 10.18)* | 0.58(0.19, 1.77) 3.48(0.7, 17.35)* 1.08(0.37, 3.18) 1.46(0.41, 5.2)
Age 250 years | 0.33 (0.06, 1.74)* | 0.23(0.03, 1.98)* 1(0.18, 5.46) 3.4(0.77, 15.12)* 0.9 (0.16, 4.93)
BMI in kg/m? 225 3.25 (1.09, 9.66)* | 0.8(0.26, 2.51) 1.7(0.5, 5.76) 082(0.28, 2.4) 1.88 (0.46, 7.71)
Baseline eGFR <90 3.5 (1.44, 10.71)* 1.68(0.54, 5.21) 4.89(0.99, 24.2)* 3.16(1.03, 9.65)* 8.57 (2.05, 35.83)*
in mL/min
Marital status Single | | | |
Married 2.71(0.49, 15.1) 0.71(0.15, 3.48) 2.03(0.22, 18.77) 0.14(0.03, 0.81)*
Divorced 1.71(0.23, 12.89) 0.95(0.14, 6.28) 1.56(0.12, 20.85) 0.4(0.06, 2.93)
Windowed | 3(0.24, 37.67) 0.56(0.4, 8.09) 7(0.4, 123.35)* 0.33(0.03, 4.19)
Ethnicity Oromo 0.55(0.14, 2.12) 1.83(0.43, 7.84) 0.86(0.2, 3.61) 3.36(0.79, 14.25)* 2.25(0.33, 15.54)
Ambhara 0.38(0.1, 1.47)* 1.57(0.37, 6.61) 0.2(0.03, 1.22)* 2.75(0.67, 11.34)* 1.13(0.21, 5.95)
Tigre 0.13(0.01, 1.44)* 0.01(0.001, 0.4) 0.4(0.04, 4.41) 0.1(0.01, 0.7) 0.13(0.02, 1.04)*
Others | | | | |
Education Below 2.67 (0.65, 11.01)* | 2.73(0.54, 13.83)* | 1.54(0.3, 8.01) 4.44(0.88, 22.34)* 6.29 (1.57, 25.1)*
diploma
WHO stage 1+l | | | | |
Ni+v 0.55 (0.85, 1.64) 2.91(0.96, 8.85)* 0.47(0.12, 1.91) 1.1(0.38, 3.19) 0.75 (0.21, 2.67)
CD4 <200cells/ | 0.53 (0.19, |.46)* 1.26(0.44, 3.66) 0.24(0.06, 0.97)* 1.01(0.37, 2.76) 0.45(0.13, 1.58)*
3
mm
CART TDF+3TC | 1 (0.2, 4.89) 0.84(0.15, 4.78) 1.47(0.25, 8.52) 2.06(0.42, 10.11) 1.64 (0.18, 14.93)
+ATVr
Cancer Yes 0.4 (0.07, 2.16) 1.34(0.29, 6.27) 0.46(0.05, 4.11) 0.43(0.08, 2.33) 0.2 (0.04, 0.93)*
HTN Yes 4.38 (0.43, 44.61)* | 0.7(0.07, 7.2) 3.92(0.5, 30.73)* 1.46(0.19, 11.08)
OPI Yes 1.39 (0.32, 6.15) 4.44(0.94, 20.93)* | 0.1(0.01, 0.7) 0.84(0.18, 3.85) 0.75 (0.13, 4.24)
Chemotherapy Yes 0.42 (0.04, 4.31) 2.28(0.3, 17.46) 1.18(0.11, 12.31) 1.46(0.19, 11.08) 0.77 (0.07, 8.03)
PPI Yes 1.82 (0.44, 7.54) 1.09(0.24, 4.88) 1.96(0.42, 9.08) 0.67(0.15, 2.98) 0.9 (0.16, 4.93)
Cotrimoxazole Yes 0.56 (0.19, l.61) 0.65(0.22, 1.97) 0.27(0.08, 0.93)* 1.22(0.42, 3.56) 0.53 (0.13, 2.19)
px
INH px Yes 1.39 (0.32, 6.15) 1.34(0.29, 6.27) 2.4(05, 11.61) 0.84(0.18, 3.85) 1.95 (0.22, 17.47)

Notes: Level of significance is set at p<0.25; *stands for significant variables.

Abbreviations: BMI, body mass index; eGFR, estimated glomerular filtration rate; WHO, World Health Organization, cART, combination antiretroviral therapy; HTN,
hypertension; OPI, opportunistic infection; PPI, proton pump inhibitor; TDF, tenofovir disoproxil fumarate; 3TC, lamivudine; ATVr, ritonavir boosted atazanavir; INH px,

isoniazid prophylaxis.

(COR = 0.45, 95% CI: 0.13-1.58, p = 0.214, and COR =
8.57, 95% CI: 2.05-35.83, p =
(Table 4).

In multivariate binary logistic regression analysis, age

0.003), respectively

>50 years old, and BMI >25kg/m? were significantly asso-
ciated with raised TC (AOR = 0.6, 95% CI: 0.004-0.71, p=
0.026, and AOR = 6.44, 95% CI: 1.34-30.9, p = 0.02),

respectively. Being married was significantly associated
with decreased HDL-c (AOR = 0.5, 95% CI: 0.006—0.44,
p =0.007). Concerning overall dyslipidemia, having cancer
and a level of education below diploma were significantly
associated with it (AOR = 0.04, 95% CI: 0.01-0.6, p =
0.019, and AOR = 9.47, 95% CI: 1.15-77.96, p = 0.037),
respectively (Table 5).
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Table 5 Multivariate Binary Logistic Regression Analysis for Variables Associated with Lipid Abnormality

Variables Category | Outcome Variable in mg/dl
TC>200COR | TG> 150 COR | LDL-c > 130 HDL-c < 40 Overall Dyslipidemia
(95% CI) (95% CI) COR (95% CI) COR (95% CI) COR (95% CI)
Sex Female 1.17(0.27, 5.06) 1.25(0.18, 8.83)
Age 250 years | 0.6(0.004, 0.71)* | 0.26(0.029, 2.35) 4.31(0.74, 25.09)
BMI in kg/m? 225 6.44(1.34, 30.9)*
Baseline eGFR <90 2.8(0.61, 12.84) 4.86(0.56, 42.62) 2.42(0.43, 13.6) 4.93(0.78, 30.97)
in mL/min
Marital status Single | |
Married 0.66(0.05, 9.34) 0.5(0.006, 0.44)*
Divorced 0.45(0.023, 8.7) 0.2(0.02, 2.49)
Windowed 11.02(0.37, 331.85) | 0.28(0.008, 9.72)
Ethnicity Oromo 0.61(0.11, 3.33) 0.56(0.09, 3.47) 5.23(0.89, 30.72) 6.81(0.36, 128.92)
Amhara 0.57(0.11, 2.94) 0.19(0.02, 1.76) 3.07(0.53, 18.01) 2.56(0.22, 29.93)
Tigre 0.15(0.008, 2.95) 0.36(0.02, 5.42) 0.01(0.001, 0.7) 0.13(0.01, 2.19)
Others | | | |
Education Below 2.17(0.29, 16.12) | 2.61(0.48, 14.21) 4.86(0.42, 56.26) 9.47(1.15, 77.96)*
diploma
WHO stage I+l |
n+1v 1.88(0.53, 6.71)
CDh4 <200cells/ | 0.89(0.24, 3.39) 0.15(0.02, 1.48) 0.28(0.04, 2.13)
m3
Cancer Yes 0.04(0.01, 0.6)*
HTN Yes 22.54(0.53, 0.76(0.54, 10.62)
959.39)
OPI Yes 2.53(0.45, 14.36)
Cotrimoxazole | Yes 1.31(0.18, 9.57)

Notes: Level of significance is set at p<0.05; *stands for significant variables in multivariate analysis.
Abbreviations: BMI, body mass index; eGFR, estimated glomerular filtration rate; WHO, World Health Organization; Hx, history; OPI, opportunistic infection; TDF,
tenofovir disoproxil fumarate; 3TC, lamivudine; ATVr, ritonavir boosted atazanavir; HTN, hypertension.

Discussion

The present study was conducted in TASH to assess dys-
lipidemia and associated factors among HIV-infected
patients with a TDF-based regimen. The study showed
that 77.8% of overall dyslipidemia was found and among
patients with dyslipidemia, 71.4% were females. From
participants with dyslipidemia, 71.4% of participants had
two or more forms of dyslipidemia. The magnitude of
dyslipidemia in the current study is consistent with other
research by Dai et al of 79.3%.'°> However, this finding is
higher than the finding of the study done in Zimbabwe of
64.9%. This disparity of results might be due to the dif-
ference in proportion of male and female, duration of

follow-up, definition of dyslipidemia,?' genetics and life
style of participants.”***

Concerning TC, the present study showed 42.9% had
raised TC, higher than the findings of other studies done in
China, 19.3%,'* and Zimbabwe, 15.9%.2! In a study in
China, there was 96.6% male participants, lower baseline
TC (153.52 mg/dL), lower baseline raised TC (6.5%), and
24 months follow-up whereas the Ethiopian patients had
31.7% male participants, higher baseline TC (180 mg/dL),
higher baseline raised TC (38.1%) and 6 months follow-
up.'* Thus, the difference of the findings might be attrib-
uted at least in part to these differences. In contrast, it is
lower than the findings of other studies done in China of
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50% and 55.1%. Disagreement of the results might due to
difference in proportion of male participants (97.7% in
China versus 31.7% in Ethiopia), and duration of follow-
up (12 months in China versus 6 months in Ethiopia)
between the studies,13’15
styles and genetics.”*** The magnitude of raised TG was
higher than the result of a study done in China 21.43%."
However, it was lower than the results of other studies
conducted in China 43.2%, 63.9%.'*!5 A difference in
baseline raised TG, proportion of male participants, and

in addition to difference in life

duration of follow-up might be the reason in part for this
disparity of results. Regarding raised LDL-c, it was 22.2%
in the present study which is in line with the results of the
study in Zimbabwe 20.3%, and China 21.43%."32! In
contrast to this, it was lower than the results of another
study in China 26.4%."> The decreased HDL-c magnitude
was 41.3% in the current study which is in line with,
lower, and higher than the findings of the studies done in
Italy 40%, Zimbabwe 46.6%, and China 7.14%,
respectively.'""'*2! Variability in socio-demographic char-
acteristics and duration of follow-up may contribute to the
variation of raised LDL-c and decreased HDL-c among
studies.

In the current study, overall dyslipidemia was increased
from 73% at baseline to 77.8% at the six month visit, but the
difference was not significant. This finding is in contrast to
the result of the study done in Zimbabwe which showed
a significant drop in prevalence of dyslipidemia at nine
month visit compared to baseline prevalence.”’ Genetics
and life style variability may contribute for the disagreement
of these findings.'”** The proportion of participants with
raised TC, TG, and LDL-c was higher at the six month
visit than at baseline, but the increment was not significant.
In line with the present study, a study done in China showed
an increased proportion of participants with raised TC, TG,
and LDL-c compared to baseline, but there was no significant
difference from baseline.'> On the contrary to the present
study, a study done in Spain showed significant decrease in
proportion of participants with raised TC, and LDL-c com-
pared to baseline whereas another study done in China
revealed a significant increase compared to baseline in the
proportion of participants with raised TC and TG.”'
Regarding the magnitude of decreased HDL-c in the current
study, it was 41.3%, and it was the same with the baseline
prevalence. This finding was in contrast to the result of
a study conducted in Italy which revealed a decreased pro-
portion of participants with decreased HDL-c, but the sig-
nificance was not explained.'" Another study in China

showed a significant decrease in prevalence of decreased
HDL-c compared to baseline.'? The difference of lipid pro-
files among studies might be due to a difference in socio-
demographic characteristics, life style, co-morbidity and
genetics. Elevated TC/HDL-c ratio was found to be
decreased from 30.2% at baseline to 23.8% at the six
month visit, but this difference was not significant.
Similarly, a study done in Zimbabwe showed a decreased
proportion of participants with elevated TC/HDL-c ratio over
time without significant difference from baseline.*!
Concerning mean change of lipid profiles, there was no
significant mean change in the current study except LDL-c.
This finding was not in line with the result of a study in
China that showed a small increase but significant in TC and
HDL-c. Although the over time change of TG in a study of
China is similar with the present study, LDL-c was not
changed over time."? Moreover, to the contrary of the pre-
sent study, another study in China revealed a significant
increase of TC and TG from baseline.'* The mean change
of TC/HDL-c ratio from baseline was not significant in the
current study and it is in line with the finding of a study in
Italy.'" In general, lipid profiles in TDF-based regimen were
variable among different studies, even among individuals
within a one sample population. In the present study, some
patients with dyslipidemia improved and reached physiolo-
gical values while some others developed new dyslipidemia
during the TDF-based therapy. Moreover, in longitudinal
studies, the magnitude of dyslipidemia was found to be
significantly decreased when a TDF-based regimen was
given to patients with dyslipidemia.®® Likewise, dyslipide-
mia was decreased significantly from baseline among HIV-
infected patients receiving a TDF-based regimen,”' and
mean TC and LDL-c were decreased a small amount but
significantly in male healthy volunteers receiving TDF over
4 weeks.'” In contrast to these findings, one retrospective
cohort, and another prospective cohort study in China
revealed a significant increase of dyslipidemia in HIV-
infected patients receiving a TDF-based regimen. Another
trial in China found increments in magnitude of raised TC,
TG, and LDL-c, but it had not reached statistical signifi-
cance which is similar to the present study. In addition, in
TDF-based regimen, there was more significant increase in
TC and TG compared to zidovudine (AZT)-based regimen
in Cameroon.” Similarly, a study in TASH revealed that
patients in TDF-based regimen were 6.7, 1.5, and 1.9
times more likely to has raised TG, LDL-c, and TC than
stavudine (D4T)-based regimen, respectively.”* The varia-
bility of findings even among participants in the same
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sample population might be due to the difference in single
(SNPs), life
morbidity, and socio-demographic characteristics among

neucleotide polymorphisms style, co-
individuals and/or populations. Because SNPs were found
to be associated with dyslipidemia and like ART, they
contribute for the development of dyslipidemia.****

Dyslipidemia was found to be statistically associated
with age, BMI, being married, having cancer, and below
diploma education level. In this study an age >50 years old
was found to be less likely to have a raised TC compared
to age <50 years old counterparts. This finding contradicts
a study done by Ombeni et al.” The variation might be due
to the difference in age distribution between the studies.
Studies conducted by Wilson et al and Feng et al showed
that TC increases in younger age and declines in older age,
which supports the present study.?**” BMI >25 kg/m* was
significantly associated with a raised TC which is consis-
tent with a study done by Ombeni et al and another study
conducted by Nsapha et al revealed that obese patients had
higher mean values of raised TC compared to the non-
obese patients.”’ In the present study, being married was
less likely to have decreased HDL-c, which is supported
by a study done by Atiku et al.*®

Education level of below diploma was significantly asso-
ciated with overall dyslipidemia. This finding is supported by
previous studies by Benetou et al which showed an inverse
association between education level and TC values, and by
Sun et al that revealed an inverse association between educa-
tion level and dyslipidemia.?*>° Patients with cancer were
less likely to have dyslipidemia in the current study.
Contradictory results were found between studies regarding
the effect of cancer on lipid profiles. There was an increase in
TG, TC and LDL-c, and a decrease in HDL-c in breast cancer
patients when compared with normal subjects.’' On the other
hand, significantly lower TC was found in breast cancer
patients compared to normal subjects.*? In addition, TC,
TG, LDL-c and HDL-c were significantly lower in breast
cancer patients compared to normal controls.>® In ovarian
cancer patients, there was a decrease in TG, HDL-c, TC, and
LDL-c when compared with normal subjects.”’ Moreover,
a significant decrease in values of HDL-c, TG, and TC was
observed in the oral cancer patients when compared to the
controls. The decrease in lipid profile in cancer patients
might be due to their increased utilization of lipids by neo-
plastic cells in membrane biogenesis.**

The proportion of participants with dyslipidemia was
increased at the six month visit but it was not significant
when compared to baseline. There was a significant

increase in mean LDL-c at the six month visit compared
to its baseline mean value. In the future, a longitudinal
study with a large sample size is recommended to identify
more associated factors including SNPs and to determine
the prevalence of dyslipidemia in TDF-based regimen.

Limitation of the Study

The drawback of this study is its small sample size; it may be
challenging to generalize the magnitude of dyslipidemia to
the general population and to identify any possible associated
factors. The laboratory determination of the lipid profiles was
at baseline and at the six month visit which may be limited to
be able to show the trends of lipid profiles over time.
Therefore, a longitudinal study with a large sample size and
long duration of follow-up is required to show the trends of
lipid profiles over time, prevalence of dyslipidemia and to
identify more associated factors, including SNPs.

Conclusion

There was no significant difference in the proportion of
participants with dyslipidemia and mean lipid profiles
between six months and baseline values except mean
LDL-c significantly increased over time. Higher BMI, age
>50 years old and low level of education were associated
with dyslipidemia. Monitoring lipid profiles in patients with
higher BMI and a younger age is recommended. In addition,
education is recommended to create patients' awareness on
life style changes to improve lipid profiles.

Abbreviations

ART, antiretroviral therapy; BMI, body mass index; CD4,
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