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Abstract: Background: The introduction of highly active aetioviral therapy (HAART) has led to a marked reihrc
in Acquired Immune Deficiency Syndrome (AIDS) reldtmorbidity and mortality. However, HAART has beeported to
be associated with a number of side effects in mumamunodeficiency virus (HIV) positive persons armowhich
dyslipidemia and lipodystrophy are common metabdigorders. Objective: To assess the prevalencepesdictors of
dyslipidemia among HAART and HAART naive HIV posti persons in Defense Hospital, Addis Ababa-Etlaiopi
Methods: A facility based comparative cross-seetiostudy among 228 HIV positive persons was coretidtom
September to October 2013. Socio-demographic d@nital data were collected using structured questidres. Fasting
venous blood sample was drawn for laboratory amalyspid profiles were measured using clinical ch&try analyzer
(HumsStar80, USA). CD4 cell counting was done u$iy FACS Count™ (BD, USA). Anthropometric measureineas
done. Data was analyzed using SPSS version 20ifatows. Result: A total of 228, 114 on HAART and41HAART
naive HIV positive persons, were enrolled in thelgt The overall prevalence of dyslipidemia was$éR. Prevalence of
dyslipidemia in HAART naive and on HAART HIV posig persons was 61(53.5%) and 84(73.7%), respegtivéle
prevalence of TE200 mg/dl was 50% and 30%; HLD-c<40 mg/dl was 43a8% 36%; LDL-2130mg/dl was 48.3% and
28.1%; and T&150 mg/dl 59.6% and 39% among on HAART and HAARTvaarespectively. Age greater than 40 years
old (AOR = 3.27, 95% C.I: 1.47 - 7.25), blood press> 140/90 (AOR = 16.13, 95% C.I: 5.81 - 44.75), bedbmgHAART
(AOR = 2.73, 95 % C.I: 1.35 - 5.53), and body mas®x > 25kg/m (AOR = 1.92, 95 % C.I: 1.20 - 4.81) were identifie
as determinants of dyslipidemia. Conclusion: Theamegalue of lipid profile was significantly highen HAART as
compared to HAART naive HIV positive persons. lingportant to have well controlled cohort studiesthe evaluation of
long-term effects of HAART on lipid profiles.

Keywords: Dyslipidemia, HAART, HIV /AIDS, Prevalence, Ethiiap

regimens currently being in use and in developnieve
been found in different countries for increasinde li
expectancy and immune status of HIV positive pesg4@h

1. Introduction

Acquired Immune Deficiency Syndrome (AIDS) has A - i L
become the focus of much global concern and that i5"€S€ HAART regimens typically include a combinataf

reaching epidemic proportions in some parts ofioeld _at I_ea_lst three drugs, such as di_fferent associaﬁqmrlotea_se
[1]. Different highly active antiretroviral theragf#AART)  inhibitors  (P1), non-nucleoside reverse transcepta
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inhibitors (NNRTI) and nucleoside reverse trangagp management of hypertension and diabetes where mrese
inhibitors (NRTI) [3].The introduction of these HAX has and the use of anti-platelet agents are cruciahientions
led to a marked reduction in AIDS-related morbidityd  in managing dyslipidemia [21].
mortality [4]. Despite these great upcoming challenges theremiteti

In sub-Saharan Africa, the epicenter of HIV pandeittie laboratory monitoring to access all the HAART induals,
widely used first-line antiretroviral regimens, pired by even WHO ART guidelines do not include a recommtoda
World Health Organization (WHO), combines two NRTIthat lipid monitoring should be conducted in paseeceiving
with a NNRTI [3]. Pl are the compulsory componenitthe  HAART [22]. The prevalence of dyslipidemia on HAART
second-line treatment subsequent to the failurtheffirst-  individuals in resource-limited settings also hasleen well
line one in which a change from characterized [23]. This study was aimed at detenyi
Tenofovir/Lamivudine/Efavirenz (TDF/3TC/EFV) prefed whether individuals on HAART have high value of
first line combination to Tenofovir/Lamivudine/Loyvir/r  dyslipidemia compared to HAART naive and to assess
(TDF/3TC/LPVIr) second line combination [5]. This whether persons on HAART and HAART naive lipid jdeof
HAART however, has been reported to be associattdav assessment is preferential one.
number of side effects in HIV/AIDS persons [6].
Antiretroviral treatments are associated with abv@r 2 Methodology
changes in the lipid profile in people with HIV @ttion [7-
9]. This include; elevated level of total cholestdiiC), low-  2.1. Sudy Area and Period
density lipoprotein-cholesterol (LDL-c), triglycda (TG), . . ,
and decreased high-density lipoprotein-cholestg@lL-c) A facility based cross-sectional study was conduiete
[10]. Some antiretroviral drugs, such as stavu@id) [11], Addis Ababa Defense Referral Hospital from Septemtbe

and Pls [12], increase the blood levels of TC, LEland Octqber 2013. Addis Ababa is the gapital city dhiEpiq.
TGs with variable effects on levels of HDL-c. Nepine Addis Ababa defense referral hospital has beerveleld

(NVP) use is associated with increased in LDL-c][13 health services to the Defense forces; civiliansthe

whereas increases in TC and TG are observed withofis Ministry of Defense and their dependants as wepuslic
EFV, particularly with longer duration of therapy. patients referred by other specialty hospitals. hbspital

The exact mechanism for the abnormality of lipigid  '2unched a free ART program in 2005. The total nersb
not clear and the cause could be multi factorid].[The of subjects ever enrolled for HIV care were 4,89%bom

individual contributions of HIV infection, specific @ /20 were adults. From the total HIV care atteisia
antiretroviral agents, host genetics [15] and ckang 1:627 were on HAART and 1,423 were HAART naive

body composition, all should be considered [16jstady ~ during the study period.

has sh_own that HIV replication alone withqut anfjuence 5o Sample Size and Sudy Subjects

of antiretroviral drugs enhances production of ffatty

acids, lipoproteins and many key proteins assatiate The sample size was determined using two population

lipid synthesis, transport and metabolism [17]. Theproportion formula by considering the following

differential contribution of HAART to lipid abnorrides  assumptions: proportion of HIV positive persons on

suggests that hypothetically switching patientanfrirst- HAART with LDL-c >130 (40.8%) [24] and proportion of

line to second-line treatment increase dyslipideriizese HIV positive persons naive for HAART with LDL-2130

high lipids increase the risk of blood clots, hedidease (21%) [25]. Level of significancen(2) = 5%; power (18)

and heart attack, stroke, and pancreatitis [17Ekvinas an = 90%; r = (Ratio of exposed: non exposed) = 1:§. B

impact on mortality rates [18]. adding 10% non-response rate and adjusting fortdted
Since the introduction of HAART, morbidity and population the final sample size was 228 (114 orARA

mortality has decreased greatly in HIV-positive spais.  and 114 HAART naive HIV positive persons).

But the use of HAART is now associated with a seoé All HIV positive persons (age 18 years) who were

serious side effects such as dyslipidemia and teng- available during the study period were included

complications that may have an impact on mortakies. consecutively. On the other hand, HIV positive pass

More deaths occurring from liver disease, kidnesedse, with known diabetes mellitus, renal failure andami TB

and cardiovascular complications are being obselmed drugs were excluded from the study. In additionVHI

those individuals with factors related to the vjrtiee host, positive persons on HAART who change their regiriren

and ART factors [18-20]. Although dyslipidemia in\H less than a year from the study period and who took

positive persons with HAART is common, not all pats HAART for less than a year before the study peniate

with dyslipidemia require lipid lowering therapyh& goal excluded from the study.

of therapy, as in the HIV negative population,asréduce

an individual's cardiovascular risk. Therefore treant of

HIV-associated dyslipidemia should be an integeat pf a Data collectors and supervisor were selected frbm t

general attempt to improve cardiovascular healtith w oqnita|: one BSc-nurse for socio-demographic daitaction,
advice on diet and exercise, smoking cessationye phiehotomist and two laboratory technologists f

2.3. Data Collection Techniques and I nstruments
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laboratory analysis were assigned throughout théa daand clinical

collection period. Structured questionnaire wasl isesocio-
demographic data collection. Past medical historgs w
collected by reviewing patient’s records using &hsts.
Anthropometric measurements, height and weight dene.

2.4. Blood Specimen Processing and Analysis

A fasting venous blood sample was drawn for lipidfife
and CD4 cell counting in separate test tube usaaytainer
blood collection system. Ethylene diamine tetraacatid
(EDTA) anicoagulated venous blood was processe@ it
count using BD FACSCount™ (BD USA).

Venous blood collected in plain tube was allowedlitd,
centrifuged for five minutes at 3,000 revolutiores minute
and serum was separated for serum lipid measureffieat
TC/HDL-c ratio was also calculated. Lipid profileasy

characteristics of study participantshe
association between the independent and dependeaibles
was assessed using binary and multivariable logisti
regression analysis. Independent student’s T-tast wsed to
compare the mean values of lipid parameters between
HAART naive and on HAART HIV positive persons. The
magnitudes of the association between the different
independent variables and abnormal lipid profile reve
expressed in terms of adjusted odds ratio (AOR)va&lables

with P < 0.05 were considered as statisticallyifigamt.

2.7. Ethical Clearance and Consent

Ethical clearance was obtained from Jimma Universit
Ethical Review Board and a letter of permissiorcdoduct
the study was obtained from Defense Hospital dinhic
director office. Written informed consent was obéa

assessed through enzymatic Methods using Clinicalirectly from the study participants for adults @ted in

chemistry Analyzer (HumStar80, USA) for all persamsl
includes total cholesterol (TC), HDL-cholesterolOHc)
and triglycerides (TG) but Low-density lipoprotginDL)
cholesterol was calculated by the Friedewald methdd
= CHOL - ({TG/5} + HDL), except in patients with TG
levels higher than 400 mg/dL.

In accordance with the US National
Education Program, Adult Treatment Panel 11l (NCEFR
[II) guidelines, abnormal lipid profile was defines TC
>200 mg/dl, HDL-c <40mg/dl, LDL-c>130 mg/dl, TG
>150mg/dl, TC/HDL-c ratio>5 [26]. For the purposes of
the study, an elevation of any one of the lipidapaeters to
a level above these limits was considered as dgslipia.

2.5. Data Quality Assurance

Questionnaire was translated to local language, aimh
and the Amharic version was used for the interviéwo
days training was given to data collectors and rsig.
Weight measurement was done using a digital scatbet
nearest 0.1 kg. A fixed base calibrated heighteseals used
for the height measurement to the nearest 0.1 c

Measurements were done twice; when necessary &

discrepancy was resolved by a third measurementttaand

mean values were used to compute BMI. All labogator

activities were done strictly following manufactuse
instruction and standard operational procedurePE3QAIl
the reagents were checked for their expiry daten@try
analyzer was checked for validity using normal (ttnol N)
and abnormal (Humatrol P) controls. Low, medium high
controls samples were used for FACS count machine
check its precision and accuracy.

2.6. Satistical Analysis

Body mass index (BMI) was calculated as weight i

the study after providing information about thegmse and
methods of the study. All abnormal results of tlaignts
were reported to the health professionals working i
Defense Hospital ART clinic.

3. Results

Cholesterol

3.1. General Characteristics of Sudy Participants

Table 1. General Characteristics of HIV positive persons in Defense
Hospital, Addis Ababa-Ethiopia from September 20 to October 23, 2013.

Variable Categories On HAART HAART
No (%) naive No (%)
Sex Male 53 (46.49) 50 (43.86)
Female 61 (53.51) 64 (56.14)
Age in years 18-30 24 (21.04) 32 (28.07)
31-40 67 (58.77) 62 (54.39)
>40 31 (27.20) 20 (17.54)
BMI (Kg/m2) <18.5 5(4.39) 9 (7.89)
18.5-25 78 (68.42) 87 (76.32)
>25 31 (27.19) 18 (15.79)
Blood pressufe <140 /90 61 (53.51) 68 (59.65)
>140/90 53 (46.46) 46 (40.35)
CD4 cells/mm3 < 350 19 (16.67) 49 (42.98)
350-550 52 (45.61) 51 (44.74)
>550 43 (37.72) 14 (12.28)
Type of HAART  First line
ZDV,3TC,EFV 30 (26.32)
ZDV,3TC,NVP 36 (31.58)
TDF,3TC,EFV 17 (14.91)
TDF,3TC,NVP 26 (22.80)
Second line
TDF,3TC,LPV/r 5 (4.39)
Duration of
HAART (in 12-36 51 (44.74)
months)
36-60 24 (21.05)
60-84 14 (12.28)
84-108 13 (11.40)
>108 12 (10.53)

kilogram divided by the square of height in metaing
Microsoft Office Excel 2007. Data was coded, emtesnd
cleaned using Epi-Info version 3.5.4 and then drploto
SPSS version 20 for analysis. Descriptive stagistising
frequency distribution was performed for socio-dgraphic

N.B: HAART = highly active antiretroviral therapio = Number, BMI =
Body Mass Index, Kg/m2 = Kilo gram per Meter squifielood pressure
as systolic/diastolic, ZDV = Zidovudine, 3TC = Lamdine, EFV =
Efavirenz, NVP = Neverapine, TDF = Tenofovir, LP¥/topinavir/r
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A total of 228 HIV positive persons were enrolledhis ZDV/3TC/EFV, TDF/3TC/INVP and TDF/3TC/EFV
study from whom, majority, 125 (54.82 %) were feesal regimens were 36 (31.58%), 30 (26.32%), 26(22.88p6)
Majority of study participants were within the agiup of 17 (14.91%), respectively (Tablel).

31-40 years old. The mean age of study participamrts o ) o o )
35.31 (+7.20). The number of patients on ZDV/3TCRV 3.2. Dydlipidemia and Characteristics of Lipid Profiles

Table 2. Serumlipid profiles of study population by HAART status in Defense Hospital, Addis Ababa-Ethiopia from September 20 to October 23, 2013.

Variable categories On HAART No (%) HAART naive No (%)
Total Dyslipidemia absent 30 (26.32) 53 (46.49)
present 84 (73.68) 61 (53.51)
TC < 200mg/dl 57 (50.00) 80 (70.18)
> 200mg/dl 57 (50.00) 34 (29.82)
HDL-c < 40mg/dl 50 (43.86) 41 (36.96)
> 40mg/dl 64 (56.14) 73 (64.04)
LDL-c < 130mg/dl 59 (51.75) 82 (71.93)
> 130mg/dI 55 (48.25) 32 (28.07)
TG < 150mg/dl 46 (40.35) 70 (61.40)
>150mg/dl 68 (59.65) 44 (38 60)
TC/HDL-c ratio: <5 57 (50.00) 77 (67.54)
>5 57 (50.00) 37 (32.46)

N.B: NO = Number, HAART = highly active antiretroal therapy, TC = total cholesterol, HDL-c = Higlesisity Lipoprotein-cholesterol, LDL-c = Low-
Density Lipoprotein-cholesterol, TG = triglycerideC/HDL-c ratio = total cholesterol/High-Densitydaprotein-cholesterol ratio

Table 3. Comparison of the mean of variables by HAART status at Defense Hospital, Addis Ababa-Ethiopia from September 20 to October 23, 2013

Variable Group Mean(SD) t (95% CI) P-value
Age in years HAART naive 34.42 (6.49)

On HAART 36.3 (7.81) 1.98 (0.01, 3.74) 0.318
TC HAART naive 186.67 (24.09)

On HAART 202.39 (23.98) 4.90 (9.41, 21.88) <0.001
HDL-c HAART naive 43.85 (7.91)

On HAART 40.52 (6.09) -3.49 (-5.18, -1.53) <0.001
LDL-c HAART naive 111.35 (24.79)

On HAART 126.03 (22.86) 4.61 (8.84, 19.81) <0.001
TG HAART naive 155.24 (23.34)

On HAART 175.96 (36.81) 5.11 (11.90, 28.16) <0.001
CD4 Cells/mm3 HAART naive 339.18 (75.88)

On HAART 500.23 (157.25) 9.89 (128.55, 193.13) <0.001
BMI in kg/m2 HAART naive 22.11 (2.63)

On HAART 23.33 (2.72) 3.40 (0.54, 1.92) 0.862
TC/HDL-c ratio TCHAART naive 4.44 (1.17)

On HAART 5.17 (1.26) 45 (0.44,1.18) 0.534

N.B: SD = Standard Deviation, HAART = highly actiaetiretroviral therapy, Cl = Confidence IntervB( = total cholesterol, HDL-c = High-Density
Lipoprotein-cholesterol, LDL-c = Low-Density Lipaptein-cholesterol, TG = triglyceride, TC/HDL-c rati total cholesterol/High-Density Lipoprotein-
cholesterol ratio, BMI = Body Mass Index

Among all study participants involved in the stu@4  3.3. Dyslipidemia and Risk Factors
(73.68%) on HAART and 61 (53.51%) HAART naive L - . .
persons had at least one lipid abnormality. Theglemce Multivariable IOg_'St'C regression analys!s was d_che
of dyslipidemia on HAART for TC, LDL-c & TG was all explanatory variables having p < 0.25 in binkogistic

greater than HAART naive which was signiﬁcantlyregreSSIon analysis. Age, CD4 cell count, BMI, _luloo
different. The Mean value of TC, LDL-c, TG were Ihég pressure, and HAART status were analyze_d throug‘n th
in persons on HAART than in HAART-naive whereas themethOd' Aft_er_controlllng_ potential _confoundmg tfars in
mean value of HDL-c was higher among HAART—na'rvemUIt'ple logistic regression analysis; age gredtem 40

th HAART HIV it Table 2, 3). years old (AOR = 3.27, 95% C.I: 1.47 - 7.25), blood
anon positive persons (Table 2, 3) pressure> 140/90 (AOR = 16.13, 95% C.I: 5.81 - 44.75),
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being on HAART (AOR = 2.73, 95 % C.I: 1.35 — 5,53),1.20 — 4.81) were identified as determinants of
and body mass index > 25kg/m2 (AOR = 1.92, 95 % C.Ildyslipidemia (Table 5).

Table 4. Associations of variables with dydlipidemia among persons on HAART and HAART naive in Defense Hospital, Addis Ababa-Ethiopia from
September 20 to October 23, 2013

Outcome variables in mg/dl (95 % ClI)

Explanatory Variable
TC > 200 HDL-c < 40 LDL-c > 130 TG > 150

Male COR 1.01(0.58-1.72) 1.6(0.57-1.63) 1.10(0.65-1.92) 1.23(0.71-2.01)
Pvalue  0.990 0.880 0.720 0.510

Age>40 years old COR 4.88 (2.05-11.61) 4.32(1.12-16.54) 4.05(1.77-9.27) 9.20(2.39-35.49)
Pvalue  0.001 0.030 0.001 <0.001

CD4 <350 cells/mm3 COR 3.31(1.50-7.28) 2.06(0.96-4.44) 4.00(1.80-8.87) 3.39(1.52-7.58)
P 0.003 0.062 0.001 0.003

BMI>25kg/m2 COR 2.01(1.34-6.15) 5.22(2.63-10.72) 3.20(1.71-7.55) 10.83(1.38-84.37)
Pvalue  <0.011 <0.001 <0.001 <0.001

On HAART COR 2.34(1.36-4.02) 1.44(0.85-2.41) 2.46(1.42-4.23) 2.53(1.49-4.31)
Pvalue  0.002 0.180 0.001 <0.001
COR 25.32(12.43-51.59)  8.01(4.40-14.57) 16.87(8.62-33.01) 9.44(5.12-17.41)

Blood pressure140 /90 Pvalue  <0.001 <0.001 <0.001 <0.001

N.B: COR = Crude Odes Ratio, Cl = Confidence Iragr¥C = total cholesterol, HDL-c = High-Densitypldprotein-cholesterol, LDL-c = Low-Density
Lipoprotein-cholesterol, TG = triglyceride, BMI =08y Mass Index, HAART = highly active antiretrovitherapy, *blood pressure as systolic/diastolic

Table 5. Determinant factors of Dyslipidemia and lipid profile level among HIV positive persons, adjusted for the potential confounding factors of study
participants in Defense Hospital, Addis Ababa-Ethiopia from September to October, 2013

lipid profile level in mg/dl (95 % CI)

Explanatory Variable Dyslipidemia
TC =200 HDL-c < 40 LDL-c > 130 TG >150
Age>40 years old AOR 3.27(1.47-7.25) 2.44(1.06-5.64)
P-value 0.004 0.037
BMI>25kg/m2 AOR 1.92(1.20-4.81) 2.31(1.04-7.66) 3.20(1.71-7.55) 22'2%1'38_
P-value 0.044 0.025 <0.001 <0.001
On HAART AOR 2.73(1.35-5.53) 3.15(1.49-6.68) 3.02(1.42-4.23)  2.87(1.51-5.45)
P-value 0.005 0.003 0.002 0.001
) 28.59(13.39- 5.24(2.69- 18.44(9.10- )
Blood pressure140 /90 ACR PSR 61.04) 10.22) 37.41) R ESHRE)
P-value <0.001 <0.001 <0.001 <0.001 <0.001

N.B: AOR = Adjusted Odes Ratio, Cl = Confidenceetwtll, TC = total cholesterol, HDL-c = High-Densitipoprotein-cholesterol, LDL-c = Low-
Density Lipoprotein-cholesterol, TG = triglycerid@M| = Body Mass Index, HAART = highly active argtroviral therapy, *blood pressure as
systolic/diastolic.

the proportions of raised TC, LDL-c, TG and TC/HBL-
ratio were significantly higher among on HAART HIV

The general prevalence of dyslipidemia in this prwas ~ POSitive  persons when compared to HAART naive

145 (63.60%), of these 84 (73.68%) were on HAARE an participants which indicates the atherogenic -effeft
61 (53.51%) were HAART naive HIV positive persons_treatment for the development of cardiovasculaeatiss
The mean value of TC, LDL-c, TG were higher in pess [10, 18]. The association between HAART and adverse

on HAART than HAART-naive HIV positive persons, lipid profile has been largely described for regimevhen

whereas, the mean value of HDL-c was higher amonpypothetically switching patients from first-line second-
i

HAART-naive than on HAART HIV positive persons. N€ treatment [17]. , ,
According to this study, the mean value of CD4 cellint The proportion of patients with TE€ 200mg/dl among

on HAART group was significantly different from the Participants on HAART (50%) was higher than thelilgs
HAART naive HIV positive persons. But, CD4 cell epu 'ePorted from; Cameron (37.7%), Hawassa-Ethiopia
was not significantly associated with dyslipideraiad lipid ~ (43-4%) & Jimma-Ethiopia (6.4%) [24, 29, 30]. This
profile level. This might be due to the effects-bAART in  variation might be due to difference in samplinghteique,

improving the immunological status of the HIV posit the cut of value used. .In Jimma the cut of yalue _Wé?z
individuals [27]. 240 mg/dl. A prospective study conducted in Indiathe

effect of NNRTIs forwarded the proportion of patemith
significantly higher among on HAART HIV positive TC> 200mg/dl had increased from 1-26% after 12 months

persons than HAART naive persons which was similgy ~ ©f reatment [31].
a study conducted in Sao Paulo, Brazil [28]. Wentbthat The prevalence of HDL-c < 40mg/dl among on HAART

4. Discussion

The mean value of each lipid profile in our studgsw
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HIV positive persons was 43.8%. This is comparatith

the prevalence reported from Hawasa-Ethiopia which References

43.4% [29]. However, the prevalence of HDL-c < 40dhg
among on HAART HIV positive persons is higher thha
prevalence reported from Jimma-Ethiopia (32.6%)].[30
The prevalence of LDL-& 150mg/dl in our HAART group
was 48.3%. It is comparable with the prevalencenteg
from Cameron which was 46.4% [24]. The prevalente 2]
raised TG on HAART group was 59.6%, which is
comparable with the report from Hawasa-Ethiopia &%
[29]. But our finding was higher than studies damendia,
Cameron, Jimma-Ethiopia [24, 30, 31] reported 33985,
18.2%, respectively. However, there are suggesttbas
the magnitude of lipid profile derangements indudsd
HAART showed variation with duration of treatment,
across populations and setting.

(1]

(3]

[4]
5. Conclusion

In conclusion, the raised TC, LDL-c and TG valuesev
significantly and positively associated with theeusf
HAART treatment. The mean value of all lipid prefivas
significantly higher among on HAART HIV positive
persons as compared to HAART naive HIV positive6]
persons. Increased age and blood pressure, being on
HAART, and increased in body mass index were the
determinant factors of dyslipidemia among HIV pesit
persons. Therefore, further longitudinal studieshwong
term follow-up are needed to explore more on thesea of
dyslipidemia and the pattern of lipid profile chasgwith
HAART initiation in HIV positive persons in reso@c
limited settings.

(5]

[7]
(8]
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mTCz200 mHDL<40 LDL=130 mTG=150
91 9191
[11]
O 00o0
[12]
12.0-36.0 36.0-60.0 60.0-84.0 84.0-108.0 >108.0 P-value
Figure 1. Dyslipidemia among persons on HAART by duration of therapy
in Defense Hospital, Addis Ababa-Ethiopia.
N.B:
TC = total cholesterol, HDL-c = High-Density Lipajein-cholesterol, [13]

LDL-c = Low-Density Lipoprotein-cholesterol, TG #dlyceride,

The number of study participants on HAART were 53,14, 13 and 12
for 12-36, 36-60, 60-84, 84-108 and >108 period$hefapy in months
respectively with Y-axis dyslipidemia in percentlag-axis duration of
therapy in months.
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