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ABBREVIATIONS
ABC: Abacavir; ACS: Acute Coronary Syndrome; AMID: Acute 
Myocardite Infarction; ART: Anti-Retroviral Therapy; ARV: 
Antiretroviral; AZT: Zudovudine; AZV: Atazanavir; BMI: Body 
Mass Index; BP: Blood Pressure; CVD: Cardiovascular Disease; 
DAD: Data Collection for Adverse Events for Anti-HIV Drugs; 
DBP: Diastolic Blood Pressure; D4T: Stavudine; DREAM: Dis-
ease Relief with Excellent and Advanced Means; HAART: Highly 
Active Antiretroviral Therapy; HB: Hemoglobin; HIV: Human 
Immunodeficiency Virus; F: Female; LPV/r: Lopinavir/ritonavir; 
M: Male; NCD: Non Communicable Disease; NRTI: Nucleoside 
Reverse Transcriptase; NNRTI: Non-Nucleoside Reverse Tran-
scriptase; PLWH: People Living with HIV; RAAS: Renin-Angio-
tensin-Aldosterone System; SBP: Systolic Blood Pressure; SSA: 
Sub-Saharan Africa; 3TC: Lamivudine; TDF: Tenofovir; VL: Viral 
Load; WHO: World Health Organization

INTRODUCTION
It is estimated that 37 million people are living with the HIV. 
From year 2000, HIV positive clients who have access to Highly 
Active Antiretroviral Therapy (HAART) has been increased from 
700,000 to over 16 million (WHO, 2017; WHO, 2015). The use of 
Antiretroviral Therapy (ART) has decreased mortality related to 
Human Immunodeficiency Virus (HIV) from around 2 million 

deaths in 2005 to 1 million in 2016 (WHO, 2017; WHO, 2015). 
Despite the decrease of mortality related to HIV, the mortality 
related to cardiovascular disease has been doubled in people liv-
ing with HIV (Feinstein MJ, et al., 2016). In fact, together with 
the prolonged lives of people living with HIV on HAART, also 
emerged some concerns-among the others lifestyle changes, ag-
ing and the toxic effects of ART, risk factors for Cardiovascular 
Disease (CVD) (Triant VA, et al., 2007). It is estimated that people 
living with HIV (PLWH) on ART have a 10-year risk of develop-
ing CVD higher than 20% of people who are HIV positive but not 
yet on ART (Mutimura E, et al., 2008).
The main risk factor for mortality worldwide is hypertension and 
it is a growing concern in adults with HIV-infection (Gazzaruso 
C, et al., 2003). Africa was found to have highest prevalence of 
hypertension among the World Health Organization (WHO) 
region (46% for both genders). The African Americans and the 
black Africans has got higher risk of developing hypertension 
than other population, probably due to lack of awareness, early 
treatment and prevention methods of hypertension. However, 
higher hypertension incidence rates for blacks compared to white 
people have been mentioned in many studies. Bogalusa HEART 
study showed that black people had higher hypertension risk 
compare to white after 15 years of follow up (Kaul S, et al., 1991). 
In 2030, the expected deaths caused by CVD will double to 2.4 

ABSTRACT
Introduction: We aimed to explore the medium-long 
term impacts of anti-retroviral treatment of hyperten-
sion in a sample of HIV-positive in Malawi. This was a 
retrospective study carried out at Disease Relief with 
Excellent and Advanced Means (DREAM) health Cen-
tre in Blantyre/Malawi on enrolled and followed up pa-
tients from 2005 to 2019. 

Methodology: Information about age, gender, blood 
pressure, ART regimen, BMI, CD4 count, viral load, bio-
chemistry, hemoglobin, marital status, education, sur-
vival and period on anti-retroviral drugs were retrieved 
from data base from 01/01/2006 to 31/12/2015. In 
total, we enrolled (alive and on HAART) 1350 patients 
>18 years (Mean age: 43.4 and the SD was ± 10.7 
with 1031 (65.9%) females and 534 (34.1%) males 
who were taking (or have taken) ARVs for more than 
6 months at the date of enrolment. Patients were not 
affected by hypertension or potentially related diseas-
es like renal failure at the beginning of ART. The mean 
observation time from the HAART initiation was 77 
months per person (SD ± 40). 

Results: The sample was made up by two groups 
of patients, 675 who developed hypertension and 
675 who did not, with similar age and gender com-
position. Among patients with hypertension, 30/675 
(4.4%) developed severe hypertension, 154 developed 
moderate hypertension (22.8%) and 491 developed 
mild hypertension (72.8%). Hypertension stages were 
not associated to statistic significant differences of 

age and/or gender (p=0.422, p=0.281 respectively). 
At baseline, patients who developed hypertension 
showed higher hemoglobin, higher CD4 count and 
lower VL (p<0.001). Patients on AZT-based regimen 
and TDF-based regimen were at high risk to develop 
hypertension while PI-based regimen was protective 
to hypertension (p<0.001). In a multivariate analysis, 
factors independently associated to hypertension 
were higher CD4 count and body mass index at the 
visit date, while baseline viral load and PI-Including 
regimes were protective factors. Education level was 
inversely associated with risk of hypertension, while 
being married was associated of risk of hypertension 
(p<0.001). Mortality rate among hypertensive patients 
was 1.6% for those treated for hypertension against 
the 3.6% for those not treated. 

Conclusion: This study shows a protective action of 
PI-including regimens compared with AZT based reg-
imen that is associated to an increased risk of hyper-
tension. Factors related to a better general health sta-
tus are associated to a higher risk of hypertension as 
well as lower education, older age and male gender. 
Treatment should be started as soon as hypertension 
stages 2-3 are reached and controlled by behavioral 
factors is no longer effective. 
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million in 2030 relative to an estimated reports from 2000 (WHO, 2013). 
In SSA, mortality due to CVD is estimated to be three times greater than in 
Western Europe (WHO, 2009). 
An interesting meta-analysis published by Okechukwu S Ogah and col-
leagues, in recent advances in hypertension in sub-Saharan Africa took 
into consideration 38 publications from Sub-Saharan Africa (SSA) partly 
carried out in urban areas and partly in rural ones (Table 1). This paper re-
ports a prevalence of hypertension among the general population at 44.9% 
in Malawi, which has been also confirmed by WHO, that report for Ma-
lawi a prevalence of hypertension of 43.4%. 

Table 1: Prevalence of hypertension in some selected African countries
No Country Population 2010 Men Women All
1 Niger 15,111,953 52.5 42.8 47.8
3 Ivory coast 19,737,800 44.1 38.6 41.5
4 Mozambique 23,390,765 46.7 43.3 44.4
7 Malawi 14,900,841 45.6 41.4 43.4
9 Zambia 13,088,570 41.3 39 40.1

The link between HIV infection and cardiovascular diseases
Adults with HIV and hypertension have a higher cardio vascular risk 
events and mortality compare to non HIV infected adults with hyperten-
sion. In a prospective cohort study of >80,000 people living with HIV and 
uninfected American veterans were followed for 6 years on average and 
this study found that the risk of acute myocardial infarction was a 2 fold in 
people living with HIV and hypertension when compared to hypertensive 
adults without HIV infection (WHO, 2017; WHO, 2015).
Cardiac abnormalities in HIV-positive persons were noted as early as 1989 
(Himelman RB, et al., 1989; Hecht SR, et al., 1989) (pre-HAART era) and 
included dilated cardiomyopathy, endo-, myo-and peri-carditis, and pul-
monary hypertension (Himelman RB, et al., 1989; Hecht SR, et al., 1989; 
Rerkpattanapipat P, et al., 2000).
One of the largest studies on Hypertension done in the world showed that 
patients infected with HIV had a higher prevalence of hypertension com-
pare to closely HIV negative controls group, as reported by Dutch investi-
gators in clinical infectious diseases. They noted that hypertension in HIV 
patients was also associated with abdominal obesity, body shape change 
related to stavudine which is an older HIV drugs no longer used in many 
countries (Medina-Torne S, et al., 2012).
However, Feinstein MJ, et al., 2016 found no difference in hypertension 
prevalence between those HIV infected and those HIV negative (32% vs. 
29%, p=0.47). 
Mechanisms underlie higher hypertension prevalence are not fully under-
stood even if some indication have been given by several researchers. 
Dysangco A, et al., 2017 did not observed endothelial function abnor-
malities in HIV positive (+) patients receiving ARVs even if they showed 
an increase of inflammation and endothelial activation. HIV seems to be 
able to activate inflammation mechanisms associated to thrombotic and 
artherosclerotic disease (Becker AC, et al., 2010; Knudsen A, et al., 2013; 
Lo J, et al., 2010). This action is counteracted by ARVs, even if evidences 
exist that ARVs drugs, especially PI, are associated to an increase of Acute 
Miocardial Infarction (Friis-Møller N, et al., 2003; DAD study group, 2007; 
Cachay ER, 2023). Rasoulinejad and coll identified pulmonary Hyperten-
sion independently associated to HIV infection. Moreover, HIV infection 
can induce renal insufficiency which can cause a secondary hypertension 
(Bloomfield GS, et al., 2011; Mateen FJ, et al., 2013; Mutede BR, et al., 
2015).

The relation between hypertension and ART
Both Human Immunodeficiency Virus (HIV) infection and Hypertension 
are long term health conditions and sometimes last without any symptoms 
at the beginning but all these conditions are manageable at the earlier stage 

(Hall AM, et al., 2011). As long as people living with HIV have a greater life 
expectancy on HAART, many HIV infected individuals will gain weight 
which is also a hypertension risk factor (Hall AM, et al., 2011). At the same 
time, weight gain can also be an ART side effect, due to some ARVs like 
PIs, efavirenz and tenofovir (Mateen FJ, et al., 2013).
Renal tubular toxicity have been found to be caused by tenofovir use in 
patients infected with HIV and this risk can be increased when there is 
already a pre-existing renal disease (Mutede BR, et al., 2015; Hall AM, et 
al., 2011; Mpondo BC, et al., 2014; Msango L, et al., 2011; Dolan SE, et al., 
2005).
Insulin resistance can be caused by ARVs and cause into lipodistrophy/
weight gain. The Nucleoside Reverse Transcriptase Inhibitors (NRTIs), 
potentially induce changes in mitochondrial ability which can modify the 
sensitivity of insulin (Mutimura E, et al., 2008). Many changes of insulin 
sensitivity have been found in clinical trials on the use of PIs in people 
living with HIV (WHO, 2013). 
PIs have been associated to increased cardiovascular risk, due to impaired 
glucose metabolism, dyslipdemia, obesity and hypertension in industrial-
ized countries (Kearney PM, et al., 2005).

Hypertension and people living with HIV in Malawi
In Malawi, it is noticed an increased hypertension cases and most of the 
people living with HIV have also hypertension while many of them are not 
aware of their hypertension status, therefore are not treated (Matchaya GC, 
2007; Msyamboza KP, et al., 2011).
The Malawi HTN prevalence varies from one group to another, in 2009, 
according to the WHO STEPS survey (by definition, STEP: State Tobacco 
Education Prevention). 
According to the STEPS study, the hypertension prevalence was 35% 
among adults, which is lower than the result found by the WHO in 2011 
which found 43.4% among adults; in a small HIV-infected cohort in Blan-
tyre, it was found that 46% had high blood pressure (Amberbir A, et al., 
2019) while a larger cohort found 24% of hypertensive patients (Ataklte 
F, et al., 2015). The contributing factors to this problem is lack of a strong 
hypertension program, non-screening national program for hyperten-
sion which lead to poor management of hypertensive patients in Malawi 
(WHO, 2012; Mitambo C, et al., 2017; Celermajer DS, 1997).
It is projected that hypertension will cause more deaths in African coun-
tries than infectious diseases in the next coming 20-30 years (WHO, 2012, 
Mitambo C, et al., 2017).

MATERIALS AND METHODS
The study is made up by two different approaches both carried out at 
DREAM health Centre Blantyre/Malawi under the DREAM 2.0 pro-
gram. The first part includes a case control study about the determinants 
of the onset of hypertension in patients receiving ART. Observation start-
ed from the censor date back to the HAART initiation (Initiation date). 
HAART initiation is taken from the DREAM software for the patients who 
started HAART at the DREAM program, while it has been taken by the 
health passport when the patients started HAART before coming to the 
DREAM center. Data have been recorded at the HAART initiation (or at 
the first contact with the DREAM program), at the change of ART regimen 
(Change date) in case the patient has been shifted to a second line regimen, 
and at the available visit closest to the censor date for the non-hypertensive 
patients or at the visit when the diagnosis of hypertension was done for 
hypertensive patients (Visit date). The ART regimen associated to the de-
veloping of hypertension was the one that was taken by the patients for at 
least 180 days before the diagnosis of hypertension.

Inclusion criteria
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other kind of ARVs.
BMI was defined and categorized according to standard international def-
initions-Body Mass Index (BMI) is a simple index of weight-for-height 
that is commonly used to classify underweight, overweight and obesity in 
adults. It is defined as the weight in kilograms divided by the square of the 
height in meters (kg/m2). More than 25 kg was considered to be in category 
1 and less than 25 was considered to be in category 0. 
Hemoglobin was measured in gram per deciliter and categorized as 
0=hemoglobin less than 10 g/dl and 1=hemoglobin over 10 g/dl. 
Creatinine measurements in micromoles per liter were converted to 
milligrams per deciliter and dichotomized in two categories according to 
the threshold of 1.20.
Glomerular filtration rate was estimated using the abbreviated modified 
diet in renal disease equation formula of Cockcroft-Gault. Creatinine 
clearance (CrCl) (male)=((140-age) × weight in kg)/(serum creatinine × 
72).
In the DREAM protocol blood samples were collected at Initiation date 
(before ART initiation) and the first viral load control and CD4 count at 
6 months and then routine viral load control every year while. Routine 
biochemistry and FBC were controlled every 6 months (Table 4). Hemo-
globin was measured in grams/deciliter and hemoglobin less than 10 g/dl 
was considered as group 0 (low hemoglobin) and HB more than 10 g/dl 
was considered as normal hemoglobin and was group 1.

Table 4: Mean age according to hypertension
Hyperten-

sion
N Mean Standard 

devia-
tion

Standard 
mean 
error

p-value

Mean 
age

Non-hy-
pertension

675 43.2 10.97 0.42234 p=0.281

Hyperten-
sion

675 42.57 10.3 0.39651

Viral Load (VL) was measured in copies/milliliter of blood with 40 copies/
ml as threshold.
CD4 count was measured in cell/ml of blood.
Descriptive analyses were performed to display the overall distribution 
of the cardiovascular, clinical and HIV-related risk factors for men and 
women. Continuous variables are displayed as mean and SD or as median 
and interquartile range. For our descriptive analyses, categorical variables 
are expressed as proportions. Categorical variables have been compared by 
the Pearson Chi-Square test, while continuous ones by t-test. Multivari-
ate analysis has been performed to establish the inference of the different 
risk factors on the outcomes. All these analysis have been carried out using 
SPSS 25.0 statistical package. The analysis is designed to describe the rela-
tion between several risk factors for hypertension with the two end-points 
reported above.

RESULTS
In total, we analyzed 1350 patients from January 2006 to December 2016, 
675 of participants developed hypertension during this period and 675 
did not representing 50% each group. The mean age was 43.2026 for the 
non-hypertensive patients and 42.5783 for hypertensive patient, p=0.281, 
the mean difference was not significant and the p-value shows that age is 
similar in the two groups (Table 5). Gender was equally distributed too, 
between the two samples. According to the baseline parameters, we no-
ticed that the mean creatinine was high among non-hypertensive patients 
compare to hypertensive patients (0.99 vs. 0.74), also the mean HB was low 
among non-hypertensive patients compare to hypertensive patients (11.2 
vs. 12.03) (Table 6).

a) Patients older than 18 years
b) Patients who were not affected by hypertension or related disease at the 
time when they started Antiretrovirals (ARVs)
c) All patients who have been taking/have taken ARVs for more than 180 
days
The study involved 1350 patients aged over 18 years (Mean age: 43.4 and 
the SD was ± 10.7 with 1031 (65.9%) females and 534 (34.1%) males who 
were matching inclusion criteria 
The starting date for the retrospective analysis was the last visit before 
07/06/2017 or when the hypertension diagnosis was done (visit date) 
(Tables 2 and 3).

Table 2: Hypertension diagnosis according to gender 
Gender Frequency % value

Female (F) 1.031 65.9
Male (M) 534 34.1

Total 1.565 100

Table 3: Stages of hypertension
Hypertension stages Frequency Percentage (%)

No hypertension 675 50
Stage 1-mild 491 36.4

Stage 2-moderate 154 11.4
Stage 3-severe 30 2.2

Total 1350 100
The second part of the study was a retrospective observational cohort an-
alysis carried out starting at the date of hypertension diagnosis and com-
paring survival of three groups of patients
a) Hypertensive patients treated for hypertension 
b) Hypertensive patients not treated for hypertension 
c) Non hypertensive patients
Hypertension was defined according the following criteria-
i. No hypertension was defined as normal blood pressure with Systolic 
Blood Pressure (SBP) lower than 140 mm Hg and Diastolic Blood Pressure 
(DBP) lower than 90 mm Hg. 
ii. Stage 1-Mild hypertension was defined as 140<SBP ≤ 159 or 90 <DBP 
≤ 99 mm Hg measured at least two times after resting not less than 15 
minutes
iii. Stage 2-Moderate hypertension was defined as 160<SBP ≤ 179 or 100 
<DBP ≤ 109 mm Hg
iv. Stage 3-Severe hypertension was defined as SBP ≥ 1780 and or DBP ≥ 
110 mm Hg

Antiretroviral regimens
Use of PIs based regimen was defined as being prescribed any of the locally 
available PIs which include Lopinavir (LP), or Ritonavir (r) or Darunavir 
(DV) or Atazanavir (ATV) irrespective of the other two ARVs included in 
the administrated regimen.
Use of Non-Nucleoside Reverse Transcriptase Inhibitors (NNRTI)-based 
regimen was defined as being prescribed of the locally available NNRTIs 
including Nevirapine (NVP) or Efavirenz (EFV). In this case the other 
ARV drugs included in the regimen have been specified and included sep-
arately in the analysis when it was reasonable.
Use of Nucloeside Reverse Transcriptase Inhibitors (NRTI)-based regimen 
was defined as being prescribed of the locally available NRTIs including 
Stavudine (d4T), Lamivudine (3TC), Abacavir (ABC), Tenofovir (TDF), 
Zidovudine (AZT) when they prescribed regimen did not include any 
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CD4 count: We found the follow up CD4 count mean was 436 cells for 
non-hypertensive patients vs. 438 cells/ml for hypertensive patients, this 
also shows that the follow up CD4 count is almost the same for non-hyper-
tensive patients vs. hypertensive patients, the difference is very slim, while 
at the base line, the CD4 count for non-hypertensive patients was half of 
hypertensive patients, this is the good effect of the ART. After being on 
ART the immunologic conditions are improved.
Viral load follow up: We noticed also the reduction of the gap between 
non hypertensive and hypertensive, the difference is 8401. the mean VL 
follow up is 11856 copies/ml while the mean for the hypertensive patients 
is 3455 copies/ml. the difference at baseline between hypertension and 
non-hypertension was 78.088 copies/ml. This shows again the impact of 
the ART treatment. In our cohort, we found that 117/170 hypertensive 
patients had no education meaning did not go to school, representing 
68.8% of the total number of patients who did not go to school. Being low 
educated was related to the presence of hypertension and statistically sig-
nificant with p<0.001. Among the primary level patients, we noticed that 
324/600 had no hypertension representing 54%, with p<0.001.
For secondary level patient, we also noticed that over half (51.7%) 0265/513 
of them had non-hypertension with p<0.001 meaning that being at sec-
ondary level is not related to a risk of hypertension.
For the university level, we noticed that 40.3% had hypertension stage 1 
(27/67). According to the marital status, in total we had 868/1350 (64.29%) 
married patients men and women followed by widow 231/1350 (17.11%); 
we found that among married patients the percentage of hypertensive 
ones was 54.5%, he highest reported across the whole marital categories 
(p<0.001). Being single, the hypertension rate was 33% (37/112), while for 
divorced or separated patients; the rate was closer for hypertension and 
non-hypertension (48.9% and 51.1% respectively, for those who were wid-
ow). The final results of the multivariable logistic regression are consistent 
in both cases. Education was inversely associated to risk of hypertension, 
with p=0.01, as well as gender (even if with marginally statistic significant 
value); age was not associated to risk of hypertension (p-value of 0.12). 
Viral load<1000 copies/ml, CD4 count>350 cells/ml, BMI>25 and HB>10 
g/dl were strongly associated to the development of hypertension with 
p<0.001.
For type of regimen, when we consider PIs as reference point, we noticed 
that 3TC/TDF/EFV and ABC/3TC/NVP are not associated to a risk of 
hypertension, while regimens including NVP showed a very mild risk of 
hypertension compared with PI-based regimen; when comparing EFV 
based regimen and NVP regimen we noticed that regimen containing 
NVP has got an association to risk of hypertension than EFV based regi-
men. Years of HAART administration is also showed a protective effect on 
the risk of developing hypertension. The time on HAART was also associ-
ated to the development of hypertension (Tables 8 and 9).
Table 8: Multivariables logistic regression; dependent variable-hyper-

tension (No and with)
Multivariables Signif-

icance
OR 95% CI

Lower Upper
Education 0.01 0.77 0.634 0.944

Age 0.12 0.98 0.974 1.003
Gender (Female vs. Male) 0.04 0.71 0.513 0.992
VL at HAART initiation 
(>1000 vs. <1000 c/ml)

<0.001 0.06 4.50% 8.60%

CD4 at HAART initiation 
(>350 vs. <350 c/µL)

<0.001 2 1.448 2.763

BMI at HAART initiation 
(>25 vs. >25)

<0.001 1.98 138.80% 283.50%

Table 5: Survival according to CD4 count at ART initiation
CD4 count at ART initia-

tion
Death abandon Total p-value

No With
CD4 <350 

cells/ml
N 657 233 890 <0.001

% in CD4 
BL

73.80% 26.20% 100.00%

>350 
cells/ml

N 407 49 456
% in CD4 

BL
89.30% 10.70% 100.00%

Total N 1064 282 1346
% in CD4 

BL
79.00% 21.00% 100.00%

Table 6: Analysis of hypertension using baseline parameters
Hypertension CREAT 

BL
HEMO 

BL
BMI BL VL BL CD4 BL

Non 
hyper-
tension

Mean 0.99 11.2 21.4392 97418.39 222.43
N 603 671 666 675 675
SD 2.88 5.96 4.63046 141749.9 192.067

Hyper-
tension

Mean 0.7443 12 23.2317 19330.24 383.88
N 209 629 671 611 627
SD 0.24251 2.07 4.46985 68813.34 220.688

Total Mean 0.9304 11.6 22.3388 60317.41 300.18
N 812 1300 1337 1286 1302
SD 2.49045 4.53 4.63638 119619.4 221.491

Note: CREAT BL: Creatinine baseline; HEMO BL: Hemoglobin base-
line; BL: BMI baseline; VL BL: Viral load baseline; CD4 BL: CD4 count 
baseline
For the viral load, the mean was higher in non-hypertensive patients com-
pare to hypertensive patients (97418 copies vs. 19330), the mean of viral 
load for non-hypertensive patients was 5 times higher than hypertensive 
patients. For the CD4 count baseline, we noticed the mean for non-hyper-
tensive patients was half of the mean for hypertensive patients (222.43 
cells vs. 418 cells) with total mean of 300 cells. Taking into consideration 
the BMI, again higher values correlate with the development of hyperten-
sion since non hypertensive patients had a mean of BMI=21.43, while the 
mean BMI for hypertensive patients was 23.15, meaning the hypertensive 
patients had about 1.8 point higher BMI compare to non-hypertensive pa-
tients.
From the table above, we noticed that the mean creatinine is very similar 
from hypertensive to non-hypertensive clients. (0.904 vs. 0.899) this tells us 
that the health conditions of our clients have been improved by the ART 
treatment, high creatinine is related to kidney damage but ART treatment 
had improved the health conditions of these patients; this is why the mean 
create for hypertensive patients and non-hypertensive patients is very sim-
ilar. We also found the mean hemoglobin is similar for non-hypertensive 
and hypertensive patients (12.36 vs. 12.81) (Table 7).

Table 7: Comparative analysis for development of hypertension 
Hypertension CREAT HEMO BMI VL CD4
Non 

hyper-
tensive

Mean 0.89 12.4 21.96 11856.77 436.3
N 473 672 661 675 675
SD 0.33 2.09 4.52 59954.51 243.21

With 
hyper-
tension

Mean 0.9 12.8 23.68 3455.5 438.66
N 436 671 671 675 675
SD 0.41 1.9 4.88 17857.86 204.61

Total Mean 0.9 12.6 22.83 7656.14 437.48
N 909 1343 1332 1350 1350
SD 0.37 2.01 4.78 44417.69 224.66

Note: CREAT: Creatinine; HEMO: Hemoglobin; BMI: Body Mass 
Index; VL: Viral Load



Systematic Review Pharmacy 135

Sagno JB: Medium-Long Term Impacts of Anti-retroviral Drugs on Arterial Blood Pressure in People 
Living with HIV in Malawi 

Vol 14, Issue 2 Jan Feb, 2023

served (p=0.05). For hypertension level, we found that death/abandon was 
related to the treatment of hypertension, since those treated had and RR of 
3.35 vs. those not treated, adjusted for the level of hypertension. However 
severe hypertension showed a very high relative risk of death compared to 
the mild one (Figure 1).

Table 10:  Incidence of hypertension according to education level
Education level Hypertension Total CHI 

squareNo With
No education N 53 117 170  p<0.001

% 31.20% 68.80% 100%
Primary educa-

tion
N 324 276 600
% 54% 46% 100%

Secondary edu-
cation

N 265 248 513
% 51.70% 48.30% 100%

Tertiary/universi-
ty education

N 33 34 67
% 49.30% 50.70% 100%

Total N 675 675 1350
% 50% 50% 100%

Figure 1: Hypertension level and survival Note: ( ): No hyper-
tension; ( ): Mild hypertension; ( ): Moderate hyperten-
sion; ( ): Severe hypertension
The above graph shows the high mortality/abandon related to severe 
hypertension followed by moderate hypertension and though the differ-
ence between survival of mild and moderate hypertension is slim at the 
beginning, we note and gap after 9 years. We could clearly see that after 4 
years of hypertension, the difference between those treated and those none 
treated for hypertension, patients without hypertension treatment have got 
low survival than those with treatment.

DISCUSSION
Impact of different ARV regimens on hypertension
Heart tissues and functions are affected by HIV as well as antiretro-
viral. Celermajer DS, 1997 demonstrated that endothelial malfunction 
is followed by clinical signs atherosclerosis. The Mechanism by what the 
HIV affect the endothelial function is not well explained. Nehal M and 
Muredach R, 2005 showed that cardiovascular risk can be increased by 
the atherogenic profile. The suspicion that the use of HAART increases 
the cardiovascular risk and its complication is still under dispute by some 

Hb at HAART initiation (>10 
vs. <10 gm/100 cc)

<0.001 2.02 1.444 2.838

Regimen by months of administration until the visit date
PI-based 1

TDF/3TC/EFV 0.134 1.09 99.70% 102.20%
d4T/3TC/NVP 0.002 1.01 1.005 1.02
AZT/3TC/NVP 0.009 1.01 100.30% 102.30%
ABC/3TC/NVP 0.116 1.03 0.992 1.078
TDF/3TC/NVP 0.008 1.02 1.007 1.047

Years of HAART administra-
tion

<0.001 1.1 1.04 1.17

Table 9: Survival according to hypertension, adjusted for age, gender, 
HAART, Length of HAART administration. Baseline BMI, Hb, Viral 

load and CD4 count at the first contact with the service
Characteristics Signif-

icance
RR 95% CI

Lower Upper
Gender (Female vs. Male) 0.07 0.8 0.63 1.02

Age 0 0.81 0.71 0.91
PI-based <0.001  1.00

TDF/3TC/EFV 0 17.69 1216.00% 25.73
d4T/3TC/NVP 0 2.17 1.33 3.56
AZT/3TC/NVP 0 17.21 668.00% 44.35
ABC/3TC/NVP 0 9.95 3.82 25.87
TDF/3TC/NVP 0.51 1.31 58.00% 2.96
No hypertension <0.001  1.00

Mild hypertension 0 0.09 6.00% 0.14
Moderate hypertension 0 0.09 0.05 0.18

Severe hypertension 0.13 0.45 16.00% 1.26
Hb at baseline (>10 gm/100 cc 

vs. <10)
0 1.84 1.45 2.34

BMI at baseline (>25 vs. <25) 0 1.77 1.24 2.52
VL at baseline (>1000 c/ml vs. 

<1000)
0.12 0.79 0.58 1.06

CD4 at Baseline (>350 c/μL vs. 
<350)

0.59 1.09 0.8 1.48

Hypertension and survival
Compared to PI based regimen, we noticed an increased mortality and 
abandon risk related to other regimen with p<0.001. TDF/3TC/EFV regi-
men showed an increased risk of 17.69 while D4T/3TC/NVP showed only 
an increased risk of 2.17. Considering hypertension status, we found that 
all patients showed less risk at the beginning because they all had similar 
condition (Table 10). For hemoglobin baseline, we noticed that patients 
with normal/high hemoglobin had 1.84 times mortality risk compare to 
those less than 10 gm/dl. For BMI baseline, we also noticed that patients 
with high BMI (BMI>25) had 1.77 times mortality risk compare to those 
with BMI<25. For CD4 count and VL baseline, there were not many differ-
ences. For CD4 count, we also notice the same scenario with the bad clinic-
al condition, (CD4 count <350 cells/ml) was associated to death/abandon 
with p<0.001 while patients with CD4 count more than 350 cells/ml sur-
vived more in our cohort. We see more death in those without hyperten-
sion and these people are those when were very sick and had no time to 
stay longer on HAART, they died in short period because of severe illness, 
this is followed by the severe hypertensive patients, they also died because 
of some complications of hypertension. As already seen in some previous 
tables, we clearly notice in the above table that there is no difference of sur-
vival according to gender (p=0.32) while a marginal effect of age can be ob-
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period of the study came for the first time at the clinic in better health 
(Good BMI, good CD4 count, good HB, good creatinine) than the ones 
who did not develop hypertension. Our result is in correlation with the 
results found by Carter M, 2016 in her publication and found that HIV 
infection still increases the prevalence of high blood pressure prevalence 
after assessing for gender, age and ethnicity (p=0.002), other contributing 
factors were smoking BMI and physical exercise and alcohol consumption 
(p<0.001).

Table 11: Survival according to hypertension level and hypertension 
treatment, adjusted for age, gender, HAART, length of HAART ad-

ministration, baseline BMI, Hb, Viral load and CD4 count at the first 
contact with the service

Characteristics Signif-
icance

RR 95% CI
Lower Upper

Gender (Female vs. Male) 0.32 0.73 0.39 1.36
Age 0.05 1.51 1 2.28

TDF/3TC/EFV 1
d4T/3TC/NVP 0.55 1.24 0.61 2.55
AZT/3TC/NVP 0.46 0.68 0.24 1.91
ABC/3TC/NVP 0.21 3.84 0.48 3.75
TDF/3TC/NVP 0.41 1.54 0.55 4.36

PI-based 0.88 1.17 0.15 9.03
Hypertension treatment (No vs. 

Yes)
0.02 3.35 1.21 9.27

Mild hypertension    1.00
Moderate hypertension 0.21 1.61 0.76 3.42

Severe hypertension 0 7.72 2.61 22.79
Hb at baseline (>10 gm/100 cc 

vs. <10)
0.68 1.17 0.57 2.4

BMI at baseline (>25 vs. <25) 0.76 0.9 0.47 1.74
VL at baseline (>1000 c/ml vs. 

<1000)
0.24 1.54 0.75 3.14

CD4 at Baseline (>350 c/µL vs. 
<350)

0.46 1.26 0.68 2.34

Viral load baseline: Among patients who have viral load less<1000 cop-
ies/ml, 475/566 developed hypertension representing 83.9%. For patients 
who had viral load baseline over 1000 copies/ml, 584/784 did not develop 
hypertension representing 74.5%. p<0.001, meaning people with high viral 
load are at less risk to develop hypertension, and people with low viral load 
were those in good health and high viral load is a sign of advance HIV 
disease. For the viral load follow up, we noticed the same scenario, also 
the reduction of the gap between non hypertensive and hypertensive, the 
difference is 8.401, the mean VL follow up is 11.856 copies/ml while the 
mean for the hypertensive patients is 3.455 copies/ml.
CD4 count: A lot of studies concerning the relation between CD4 count 
level and hypertension in HIV positive patients have been carried out but 
no consensus have been found. In this study we analyzed CD4 count of 
patients before starting HAART and measured the CD4 count the time 
they developed hypertension. In total, 890 patients had CD4 count base-
line<350 cells/ml and among this group 356 patients developed hyperten-
sion representing 40%; for those with CD4 count over 350 cell/ml, we had 
a total of 456 and among this group 69.1% developed hypertension with 
p<0.001. This means that, patients with CD4 count over 350 cells/ml are 
more likely to develop hypertension, again as mentioned already. Patients 
who started HAART with good health (good CD4 count, good BMI, good 
viral load) had an increase of risk to develop hypertension during the cas-
cades of the HIV treatment. Our result is in line with the results found by 
Leite LH and Sampaio AB, 2011. Leite LH and Sampaio AB, 2011 found a 
significant relation between hypertension and high CD4 count in a cohort 

researchers based on the fact that atherosclerosis of the heart may take 10-
15 years and the use of HAART 2-3 years cannot develop hypertension 
(Martin U, et al., 1999). 
In this study, a very mild association between NVP-based regimen and 
development of hypertension, adjusted for demographic and social factor 
as well as for HIV infection related factors, has been observed. 
Despite of very few studies investigating, the association between High 
blood pressure and non-nucleoside reverse transcriptase inhibitors, a 
prospective open-label clinical trial assessing some cardiometabolic mani-
festation when these patients were substituted to other new ARVs mainly 
rilpivirine, showed a mean systolic blood pressure reduced of 6.0 mm Hg 
(95% CI-1.7 to -10.3; p=0.007) after 24 weeks of therapy (Rokx C, et al., 
2015). 
The regimen most frequently associated to the development of hyperten-
sion was the NNRTI-based regimen with nevirapine and NRTIs with teno-
fovir and lamivudine, 55.2% of patients on D4T developed hypertension 
and 56.4% on AZT developed hypertension, for PIs regimen we noticed a 
protective impact against hypertension, only 28.6% of patients on PIs de-
veloped hypertension this was statistically significant with p<0.001. How-
ever, it should be noted that all the regimens containing NNRTI showed a 
higher percentage of patients developing hypertension than the regimen 
containing PIs. Moreover, regimens containing nevirapine seem to be 
associated to the development of hypertension more frequently than the 
regimen containing efavirenz. After comparing only TDF/3TC/EFV with 
TDF/3TC/NVP we found a risk of developing hypertension in the patients 
receiving the nevirapine based regimen of 2.3 times higher than the ones 
receiving EFV (CI 95% 1.4-3.8, p<0.001).
Concerning the NRTIs, it is demonstrated that some may play a role of 
hypertension though the researchers have not yet come with an agree-
ment on this point, it was found that combination of lamuvidine and 
tenofovir compared with lamivudine and zidovudine was related to an 
increased risk of hypertension in a cohort of 444 people living with HIV 
(p=0.046) (Crane HM, et al., 2006). Another study in prospective cohort 
of 527 HIV-infected and 517 HIV-uninfected adults showed that those on 
stavudine were independently associated with high blood pressure as well 
as the study of Carter M, 2016. In other way around, some studies found 
no association between nucleoside reverse transcriptase inhibitor use and 
high blood pressure (Peck RN, et al., 2014). We also see clearly the relation 
between the total time on HAART and the risk of developing hypertension 
with p<0.001 (Ngala RA and Fianko K, 2014).
We noticed that patients on PI based regimen had got less days on HAART 
than other regimens, because of the role played as second line treatment. 
This could be the reason for not seeing a clear relation between PI-regi-
mens and development of hypertension. 
Protease inhibitors may play a role of hypertension in people living with HIV 
mainly in the physiopathology of RAAS (Renin-Angiotensin-Aldosterone 
System) activation, malfunction of endothelium. Lipodystrophy and dys-
lipidemia (Boccara F, et al., 2010), the activation of adipokine mediated 
inflammatory that create activation of adipose of RAAS was shown to be 
related to the combination of lopinavir/ritonavir (Fuchs VR, 1975).

was a risk factor to develop hypertension in our cohort as shown in the 
Table 11. Among patients with hypertension, 184/312 representing 59%, 
had BMI over 25 at baseline while patients without hypertension. 52.7% 
had BMI<25, the p value is less than 0.001. Taking into consideration the 
BMI, again higher values correlate with the development of hypertension 
since non hypertensive patients had a mean of BMI=21.43, while the mean 
BMI for hypertensive patients was 23.15, hypertensive patients had about 
1.8 times higher BMI compare to non-hypertensive patients. All this ex-
plains that most of our patients who developed hypertension during the 

BMI (Body Mass Index) at baseline: Good weight before starting HAART 
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of hypertension. For the university level, we noticed that 40.3% had hyper-
tension stage 1 (27/67). 
Our result is comparable of the results found by Vargas CM, et al., 2005 
in their cohort, they noticed that when people are educated less than 12 
years. the blood pressure tend to be increased compare to those who are 
educated more than the same period of 12 years (Xiaojun C and Xuerui 
T, 2013) in china, in their study found that those less educated had higher 
systolic blood pressure in female concluding that low educated was related 
to high blood pressure in women. Another study was also conducted by 
Tedesco MA, et al., 2001. Also conversely, ISTAT found that 4/5 of their 
participants had low education level and most of their hypertensive people 
were men with p<0.001. A study done by Dyer AR, et al., 1976 of a cohort 
of 40,000 data clerks in USA, Chicago notices an inverse strong association 
between hypertension and education level without considering age, weight 
and heart.
Marital status and hypertension: In our cohort, we were also interested to 
see if there is an association between marital status and hypertension (Table 
12). In total, 868/1350 (64.29%) were married patients men and women 
followed by widow 231/1350 (17.11%). We found that being married 
represented 54.5% of hypertension against 45.5% for non-hypertension 
with p<0.001. While being single, the hypertension rate was 33% (37/112). 
Single patients had less risk of developing hypertension; for divorced or 
separated patients. The rate was closer for hypertension and non-hyper-
tension (48.9% and 51.1% respectively), for those who were widow. We 
noticed that over half had no hypertension 58% vs. 42% (with p<0.001). 
This can be explained by the fact that people who are married live in an 
emotional stress conditions in Malawi and with the high rate of divorce in 
the country. Most of the people who are married live in difficult situations 
than those who are singles. Of course their social-economic situation is 
much better but this study did not find out for how long the patients have 
been married.

Table 12: Incidence of hypertension according to marital status

Marital status Hypertension Total p-value
No With

Divorced N 71 68 139 0.001
% 51.10% 48.90% 100%

Single N 75 37 112
% 67% 33% 100%

Married N 395 473 868
% 45.50% 54.50% 100%

Widow N 134 97 231
% 58% 42% 100%

Total N 675 675 1350
% 50% 50% 100%

Schwandt HM, et al., 2010 found similar results; in their cohort they dis-
covered that hypertension was not common in singles. Tuoyire DA and 
Ayetey H, 2019 found similar result in Ghanaian population. In their 
study they assessed socio demographic covariates and life style, their re-
sult showed higher risk of hypertension for those married (OR=2.14; 95% 
CI=1.30-3.53), partners living together and those married before women, 
all these results can be explained by the fact that married people have more 
stresses in their life, though which may be one of the causes of hyperten-
sion, but once again more investigations need to be done to find the real 
cause of hypertension in married people.

Survival
Mortality and hypertension: The graph below shows that the survival 

in Brazil and the advanced age and longest time on HAART. Peck RN, 
2014 found similar results with hypertension related to age, alcohol use. 
BMI, microalbuminuria, low eGFR, and higher current CD4 T-cell count 
which were independently associated with hypertension. Another similar 
result was found by Dimala CA, et al., 2018 an association between high 
CD4 cell count and blood pressure and its variation with body mass index 
categories in HIV-infected patients.
Hemoglobin level: Hemoglobin level is also a sign of HIV disease level, 
when the hemoglobin level is low at baseline. In our study according to 
the baseline parameters, we noticed that the mean HB was low among 
non-hypertensive patients compare to hypertensive patients (11.2 
vs.12.03); though the difference is slim but still more, we noticed that pa-
tients who started HAART with good HB had more chances to develop 
hypertension compare to those with low hemoglobin; we also noticed the 
same difference during the follow up when the mean hemoglobin is sim-
ilar for non-hypertensive and hypertensive patients( 12.36 vs.12.81. Our 
result is in correlation with the result found by Atsma F, et al., 2012 found 
that mean Systolic blood pressure was increased together with Hemoglo-
bin and increased SBP for men 1.3 mm Hg (95% CI 1.1-1.4 mm Hg) as 
well as HB level. For women, the increase was bit more than men with SBP 
increased by 1.8 mm Hg (95% CI 1.6-2.0 mm Hg) for each millimole per 
liter increase in Hb level. It is also shown that nitric acid is rummaged by 
free HB and this acid comes from the blood vessels through the endothelial 
cells, from there it goes into the muscles close to the vessels where by the 
blood pressure is controlled, so in case the HB is increased in free stage, 
this may be bind to Nitric oxide and increase blood pressure by vessel 
constriction (Cabrales P, et al., 2011). Finally, both Hb and blood pressure 
may be related to the renin-angiotensin-aldosterone system (Vázquez BY, 
2012). Post-transplant erythrocytosis in kidney transplant recipients can 
be managed by angiotensin-converting enzyme inhibitor or angiotensin 
receptor blocker treatment (Klaassen RJ, et al., 1997) and angiotensin II 
may play a role in erythropoietin production (Freudenthaler SM, et al., 
1999). The renin-angiotensin-aldosterone system play a role in motivating 
the sympathic nervous system, which will affect the erythropoietin pro-
duction and this may cause anemia by autonomic neuropathy (Biaggioni 
I, et al., 1994).
Education level and hypertension: One of the factors we looked at was 
education level of our patients, this was a way to find out if well educated 
people have less salt intake than those less educated. While the explanation 
of hypertension inversely associated to education level remains unclear 
(Nehal M and Muredach R, 2005). 
The incidence of hypertension according to the education level: In our 
cohort, we found that 117/170 hypertensive patients had no education (did 
not go to school), representing 68.8% of the total number of patients who 
did not go to school; p<0.001), while 34/67 among the university patients 
representing 50.7% had hypertension (no big difference). For intermedi-
ate education level, primary and secondary ones, we had 46% and 48.3% 
with p<0.001 as hypertension respectively, all these mean that most of the 
people who are educated know the way to prevent hypertension by con-
trolling regularly their BP. by practicing exercise, by avoiding food which 
may increase the risk of hypertension. 
When comparing the education level to hypertension levels, we found that 
for non-educated patients, stage 1 hypertension dominated with almost 
half of the patients 84/170 representing 49.45%, followed by pre-hyper-
tensive patients with 53/170 representing 31.2%. Explaining that with the 
stage of hypertension, the stage 1 was 71.79% of the non-educated patients, 
(with p<0.001, statistically significant) (Table 9).
Among the primary level patients, we noticed that 324/600 had prehyper-
tension representing 54%, with p<0.001. For secondary level patients, we 
also noticed that over half (51.7%) 0265/513 of them had prehypertension 
with p<0.001 meaning that being at secondary level is not related to a risk 
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tween low and mortality, they noticed that Regarding the anthropometric 
measurements, median BMI at inclusion was 19.7 kg/m2 (IQR 17.4-22.4, 
n=1057) and MUAC was 256 mm (IQR 232-286, n=1064S. Martinez SS, et 
al., 2016 found in a cohort of a prospective study of 219 HIV positive pa-
tients, patients with BMI>25 had more survival than those with BMI<25, 
they also found that good baseline of BMI was associated to a lower risk of 
HIV-AIDS defining conditions p<0.001).
Naidoo K, et al., 2018 in a cohort of 100 infected HIV persons, they 
found that underweight (BMI<18.5) was associated to a high mortality 
(p=0.0020). There is an agreement on the relation between low BMI main-
ly at based line and risk of death; therefore there is a need to start HAART 
as soon as possible before the weight decreased
Survival according to CD4 count at baseline: In our study we note a strong 
association between low CD4 count and high mortality, we found that 
233/657 (26.2%) died during the follow up when they started HAART with 
CD4 count less than 350 cells/ml, while only 49/407 (10.7%) patients died 
when they started HAART with CD4 count >350 cells/ml with p<0.001. 
Our result is in correlation of many studies regarding baseline CD4 count 
in patients infected with HIV. Mascolini M, 2017 found that high mor-
tality was inversely associated with CD4 count before start HAART in a 
cohort of over 37,000 patients who were followed for 12 years, Mascolini 
M, 2017 mentioned another important factor (good adherence) which can 
contribute to advert the mortality in patients with low CD4 count dur-
ing the follow up for a long period. In a retrospective study carried out in 
Ethiopia on 757 children who were HIV positive, Mulugeta A, et al., 2017 
highlighted that among factors contributing to high mortality in children 
HIV positive were CD4 count, level of hemoglobin, stage of WHO, they 
noticed that children with low CD4 count at baseline had higher risk of 
death than those with high CD4 count, same scenario was noticed in their 
study regarding hemoglobin, they found that low hemoglobin at baseline 
was a high mortality predictor in children (Log rank, p<0.001). Oliveira 
I, et al., 2012 in their study in Guinea Bissau found that low CD4 count 
was strongly associated with high mortality; this was the same conclusion 
in their study regarding low BMI, high viral load at baseline. Researchers 
concluded the importance of starting HAART in patients when the CD4 
count is over 350 cells/ml.
Viral load at baseline: The mortality related to viral load baseline is pre-
dicted by the level of viral load. High viral load is a sign of severe illness/
chronic illness in HIV naive patients. We compared survival in patients 
with viral load over 1000 copies vs. viral load less than 1000 copies/ml of 
blood, we noticed that high mortality was related to high viral load base-
line and the mortality related to viral load over 1000 copies was 3.3 times 
the mortality related to those with viral load less than 1000 copies/ml at 
baseline (29.6 vs. 8.8), we found a strong association between high viral 
load and high mortality with p=0.001, our results are similar to many re-
searches results, in a large cohort at San Francisco, Mascolini M, 2017 no-
ticed that RAPID ART reduces mortality related to HIV infection because 
of low viral load and good CD4 count. Alabi AS, et al., 2003 found similar 
result in a cohort of HIV-1 and HIV-2 cohort, they noticed that high viral 
load and low CD4 count were strongly associated to high mortality and 
recommended clinician to start ART as earlier as possible.

CONCLUSION
In conclusion, this study shows the marginal role played by ART-regimen 
in the development of hypertension in a large sample of sub-Saharan Af-
rican HIV-positive patients. It is likely that the longer survival associated 
to HAART, promotes an improvement of the patients’ health status, that 
is linked to the development of Hypertension. In fact, all the parameters 
related to a better health status are independent determinants of the de-
velopment of hypertension. The control of behavioural risk factors, the 
monitoring of blood pressure and the timely treatment of hypertension are 
the crucial factors to reduce the burden of hypertension on public health 

level is lower in patients without hypertension and most of this patients 
are those who were on stavudine and started HAART with very bad health 
conditions (p<0.001). Among hypertensive patients, we noticed a longer 
period of survival in patients with hypertension and treated with BP drugs 
compare to patients with hypertension without BP treatment (p<0.001) 
(Figure 2).

Figure 2: Hypertension treatment and survival (only 675 hyperten-
sive patients). Note: ( ): No hypertension; ( ): Mild hyper-
tension
In this sample, we cannot find a clear impact of kind of ARV treatment on 
development of hypertension. More important seems to be life style and 
BMI and education. Longer time on ARVs seems to be associated to the 
development of hypertension (p<0.001). Our result is comparable to the 
results found by Gudmundsson LS, et al., 2005, in the study, they found 
that after a follow up of 30 years, patients with treated for hypertension but 
not BP well controlled (both men and women) had high risk of cardio-
vascular diseases and mortality compare to those who were treated and 
well controlled, this show the real importance of controlling hypertension. 
In the USA, similar result was also found by Wexler RK, 2007, in their 
study they noticed the inadequate hypertension control system had many 
implications. 99% of heart failure had experienced high blood pressure be-
fore and over 60% of patient with stroke had blood pressure before 140/90. 
Survival according to hemoglobin baseline: In our cohort that patient 
with hemoglobin less than 10 g/dl had more abandons and death compare 
to those with HB>10 g/dl (40.8% vs. 13.1% respectively) we found that pa-
tients with HB>10 g/dl had more chances to be retained in our program 
than those with HB<10 g/dl with p<0.001, this due to the fact that low HB 
level is a sign of advanced illness, the chances for all these patients to die/
abandon is high. Our result is comparable to the result found by Johan-
nessen A, et al., 2008. In their study they found that anemia at baseline was 
strongly associated to death with and this mortality was has as 55.1% when 
the HB was less than 8 g/dl, they also noticed that low BMI was associated 
to high mortality with 46% mortality when BMI<16.
Body mass index baseline: BMI was one of the parameters we looked in 
our cohort. Loss of weight is related to severe illness in HIV patients. We 
noticed that those who had BMI low BMI<25 had an increased risk of 
mortality/abandon in compared to those with BMI>25 (24.6% vs. 8.7%) 
respectively, this is because most of patients with BMI<25 are very sick as 
mentioned for the low CD4 count and high Viral load. In total, the mortal-
ity/abandon was at 20.9% for all the patients regarding BMI. Johannessen 
A, et al., 2008 also noticed similar result in Tanzania cohort regarding sur-
vival and BMI in HIV positive patients as mentioned above. Oliveira I, et 
al., 2012 found in a study carried out in Guinea-bissau a strong relation be-
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systems and to reduce patients’ mortality.

STUDY LIMITATIONS
Our cohort presented patient who were on HAART, therefore we were not 
able to compare the prevalence of hypertension with those who are HIV 
negative, we were unable to give more details concerning the real causes 
of hypertension related to low education level, marital status mainly those 
who were married, we need more socio-economic details to clarify the re-
lation between education level, marital status and hypertension.

RECOMMENDATION
We recommend awareness of community about the risk of hypertension 
and especially those who are on HAART, regular BP checkup at least at 
every visit, treatment and good control of those with hypertension and this 
treatment will include diet, regular physical exercise and the BP medica-
tions. 
More investigations need to be done to find real cause of hypertension re-
lated to marital status and education level and well as the drugs
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