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Background: The introduction of highly active retroviral therapy has dramatically reduced
mortality and improved survival among HIV patients. However, there is a possible risk of
comorbid complications such as hypertension. Little evidence is available regarding the
incidence of hypertension among HIV patients receiving anti-retroviral therapy in Ethiopia.
Purpose: To assess the incidence and predictors of hypertension among HIV positive
patients receiving ART at Public Health Facilities, Northwest Ethiopia.

Patients and Methods: A one-year prospective follow-up study was conducted among
a cohort of 302 new adult individuals initiating on a standard anti-retroviral therapy regimen
with a median (IQR) age of 35 years (IQR=30-41). A pretested data extraction checklist was
used to extract baseline patient records. The collected data were entered into Epi-Data
version 3.1 and exported to STATA version 14 for analysis. The incidence rate was calcu-
lated, and a Kaplan—Meier survival curve was used to estimate the survival probabilities of
developing hypertension. Cox proportional hazards model was fitted to identify the predic-
tors of hypertension.

Results: About 40 (13.25) new hypertensive cases were observed during the follow-up
period, and the remaining 262 (86.75%) were censored. The overall incidence rate of
hypertension was 16.35 per 1000 person-month with 2447 patient-month observations.
Male sex (AHR = 2.45, 95% CI: 1.02, 6.14), old age (AHR = 2.83, 95% CI: 1.08, 7.45),
high BMI (AHR = 6.54, 95% CI: 2.03, 21.13), diabetic comorbidity (AHR = 2.36, 95% CI:
1.07, 5.22), and patients who were on Zidovudine (AZT)-based ART regimen (AHR =3.47,
95% CI: 1.10, 10.94) were significant predictors for the development of hypertension.
Conclusion: The findings of this study revealed that incident hypertension is a common
problem among HIV patients receiving ART. Routine monitoring of blood pressure and
screening and treating high blood pressure should be an integral part of follow-up for HIV
patients in ART clinics.
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Introduction

The growing burden of HIV/AIDS remains one of the significant challenging health
problems affecting many people worldwide, and its impact has been most marked
in sub-Saharan Africa. Globally, about 37 million people are infected with HIV,'
and an estimated 20 million people have already died.> In Ethiopia, about
1.2 million people are living with HIV/AIDS, and adult HIV prevalence in 2016
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was estimated to be 1.1%.%* The number of individuals
with access to anti-retroviral therapy (ART) has signifi-
cantly increased from 700,000 to >16 million since
the year 2000.

A high prevalence of cardiovascular complications
such as hypertension and other comorbidities have been
reported in HIV positive individuals with or without anti-
therapy (ART)
a challenging problem in post-antiretroviral therapy

retroviral and have emerged as
(ART) era.>® Dyslipidemia and lipodystrophy syndrome
can cause hypertension, a global public health concern that
causes ischemic heart disease, stroke, and heart failure and
is linked to non-AIDS-related mortality.”'° The burden of
hypertension is higher among HIV-infected adults on ART
as compared with HIV-uninfected individuals.'' Tt is
responsible for an estimated 80% of global mortality in
low- and middle-income countries'>'® and 13-14% of
global mortality.'"* HIV related mortality and morbidity
have been reduced radically after introducing highly active
anti-retroviral therapy to treat HIV infection.'>"'®

Globally, few studies have provided evidence on the
incidence and predictors of hypertension among the HIV-
positive population. For instance, the incidence of hyper-
tension was 4.6 per 100 person-year in Korea,'” 72/
1000 person-years in the USA'® and 64.1/1000 person-
years in Norway."” In Africa, a study conducted in Uganda
and South Africa revealed that the incidence of hyperten-
sion among HIV patients receiving ART was 111.5/
1000 person-years and 5.4 per 100 person-years.?%*!

The risk of high blood pressure in HIV positive indi-
viduals might be due to a combination of HIV-associated
immune dysregulation, microbial translocation to the sys-
temic circulation, altered lipid metabolism, and chronic
systemic inflammation.”*** Moreover, the commonly
known risk factors such as family history, older age,
excess body fat, physical inactivity, excessive alcohol con-
sumption, and a high salt-rich diet can be associated with
the development of hypertension in HIV-positive
populations.>*** In addition, duration of HIV infection,
CD4 count, plasma viral load, the class of anti-retroviral
drugs, length of ART utilization, body mass index (BMI),
and adherence to ART are important predictors of hyper-
tension among HIV infected individuals.'” "

Although hypertension is a major contributor to cardi-
ovascular diseases among HIV patients taking ART,” very
little research has been conducted in Ethiopia to assess
hypertension among HIV positive patients on ARV treat-

ment, especially in the selected study area. Therefore, this

study aims to determine the incidence and identify hyper-
tension among HIV patients receiving ART at public
health facilities, Northwest Ethiopia.

Methods
Study Area

The study was conducted at East Gojjam Zone Health
Facilities (Hospitals and Health centers providing ART
services), located northwest of Addis Ababa, Ethiopia’s
capital city.

Study Design

An institution-based prospective follow-up study.

Study Population

All adult HIV positive patients who initiated ART at ART
clinic of East Gojjam Zone Health Facilities during the
study period (between October and December 2019).

Eligibility Criteria

We included adult people with HIV initiating ART and
screened to be free of hypertension between October and
December 2019.

Sample Size

A three-month cohort of all the available newly ART
initiated HIV patients (302 patients) at East Gojjam zone
health facilities were followed for one year (48 weeks).

Variables
Dependent Variable
e Incidence event

of hypertension: time to

(hypertension).

Independent Variables

¢ Socio-demographic characteristics (age, sex, marital
status, residence, educational status)

e Clinical characteristics (family history of hyperten-
sion, body mass index (BMI), Baseline blood pres-
sure, World health organization (WHO) staging)

(Renal

Diabetes mellitus, Hepatitis B infection)

e ART and other related factors (Duration of HIV
infection, non-ART medications history, ART regi-

e Comorbidities diseases, Heart diseases,

men at the time of initiation)
e Substance use (alcohol, cigarette smoking, khat
chewing)
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Operational Definitions

¢ Incidence of hypertension: the development of hyper-
tension after initiation of ART within the follow-up
period.

e Hypertension: high blood pressure of 130 systolic or
higher, or 80 diastolic or higher at least on two or
more consecutive visits.”®

e Event: new occurrence of hypertension during the
follow-up period at any time after initiation of ART.

e Time to Event: the time from initiation of ART to the
development of hypertension.

e Censor: HIV positive who were lost, transferred,
died, or does not develop the events until the last
visit.

e Body mass index (BMI): Physical status was classi-
fied based on the BMI as: underweight for BMI <
18.5 kg/m?; normal for BMI 18.5-24.9 kg/m?; over-
weight for BMI 25.0-29.9 kg/m?, and obesity for
BMI > 30 kg/m2.>"*’

Data Collection Procedure and

Instruments

A standard checklist prepared after reviewing different
literature was used to collect relevant data from the
patient, ART registration book and patient medical charts.
The checklist consists of baseline (at the time of ART
initiation) variables such as socio-demographic character-
istics, clinical characteristics, ART regimen, WHO clinical
stage, and other variables. The data collection tool was
pretested for its completeness, consistency, and accuracy
before the actual data collection. A mercury sphygmoman-
ometer was used to take blood pressure measurements
while the patients were sitting. Before the measurement,
the patients were given 5 minutes to sit. The cuff was put
at the level of the heart during the measurement. Two
blood pressure measures were performed within five min-
utes to define incident hypertension. The data were col-
lected by trained health professionals who are working in
ART clinics. Supervisors closely supervised the process of
data collection.

Data Processing and Analysis

The collected data were cleaned, entered Epi-Data version
3.1, and exported to STATA version 14 for analysis.
Descriptive analysis (frequency distribution, mean with
standard deviation, median with interquartile range) was
performed to describe the sample’s baseline socio-

demographic  characteristics and other variables.
A Kaplan-Meier (KM) survival curve was used to estimate
the survival probabilities of developing hypertension, and
Log rank tests were used to compare the probabilities of
survival curves between different categories. Both bivari-
able and multivariable Cox proportional hazards model
were fitted to identify predictors of time to hypertension.
Independent variables having a P-value <0.25 in the
bivariable analysis were fitted into the final multivariable
model for further analysis. The assumptions of Cox pro-
portional hazard regression model were checked based on
Schoenfeld residual global test and graphically using the
log-Log plot test. Adjusted Hazard Ratio (AHR) with 95%
confidence intervals (CI) was used to assess the strength of

association and statistical significance.

Results
Socio-Demographic and clinical

Characteristics of the Study Participants
A total of 302 HIV patients who initiated a standard ART
regimen were eligible and included in this prospective
study. The median age was 35 (Interquartile range
IQR=30-41), and 51.32% of the participants were female.
Most of the participants (36.1%) were married and
Orthodox Christians by religion (89.4). Among all respon-
dents, 109 (36.1%) did not attend formal education. The
occupational status of the participants showed that most of
the participants (41.1%) were private workers, and almost
half of the total respondents (52%) came from urban areas.
Regarding the baseline clinical presentation, 190 (62.9%)
had baseline BMI between 18.5-24 kg/m?, and most of the
participants, 147 (48.7%), started ART at WHO clinical
stage 1. The baseline mean SBP of participants was 105.62
+9.75mmHg, and the mean DBP was 70.08+7.89mmHg.
Most of the participants had less than a one-year duration
of HIV infection. About 75 (24.8%) of the patient has
a history of taking non-ART medications, and only 46
(15.23%) of the participant has a family history of hyper-
tension. About 18.9% of patients consumed alcohol, 7%
chewed khat, and 5.6% smoked cigarettes. Regarding ART
regimen at the time of initiation, most (85.10%) of the
HIV patients received a DTG-based ART regimen (TDF
+3TC+DTG). Comorbidities such as diabetes mellitus,
heart disease, and renal diseases were observed in 18.5%,
3.3%, and 4.3% of the patients. Additionally, the preva-
lence of participants co-infected with hepatitis B was 5%
(Table 1).
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Table | Baseline Socio-Demographic and Clinical Characteristics of Patients Receiving ART in East Gojjam Zone Health Facilities,
Northwest Ethiopia (N = 302)

Variables Responses Hypertension n (%) P-value
Yes No

Age (years) <30 7(17.5) 82(31.3) 0.001
30-39 8(20) 139(53)
240 25(62.5) 41(15.7)

Sex Male 31(77.5) 113(43.1) 0.001
Female 9(22.5) 149(56.9)

Marital status Single 4(10.0) 54(20.6) 0.007
Married 10(25.0) 99(37.8)
Divorced 14(35.0) 69(26.3)
Widowed 8(20.0) 22(8.4)
Separated 4(10.0) 18(6.9)

Educational status Not formal education 17(42.5) 92(35.1) 0.648
Primary education (1-8) 8(20.0) 100(38.2)
Secondary education (9-12) 9(22.5) 42(16.0)
College and above 6(15.0) 28(10.7)

Religion Orthodox 35(87.5) 235(89.7) 0.524
Muslim 2(5.0) 16(6.1)
Other religions 3(7.5) 11(4.2)

Occupation Farmer 12(30) 64(24.4) 0.259
Housewife 5(12.5) 34(13.0)
Merchant 7(17.5) 25(9.5)
Private worker 13(32.5) 111(42.4)
Governmental employee 3(7.5) 28(10.7)

Residence Urban 18(45.0) 139(53.0) 0.344
Rural 22(55.0) 123(47.0)

Family size <3 34(85.0) 228(87.0) 0.726
24 6(15.0) 34(13.0)

Baseline BMI (kg/m?) <185 7(17.5) 81(31.0) 0.001
18.5-24.9 23(57.5) 167(63.7)
> 25 10(25.0) 14(5.3)

WHO staging | 9(22.5) 134(51.2) 0.001
1l 8(20.0) 49(18.7)
i, v 23(57.5) 79(30.1)

Duration of HIV infection < | Year 30(75.0) 210(80.1) 0.810
>| year 10(25.0) 52(19.9)

Non-ART medications history Yes 9(22.5) 66(25.2) 0.720
No 31(77.5) 196(74.8)

Family history of hypertension Yes 9(22.5) 37(14.1) 0.170
No 31(77.5) 225(85.9)

Substance use

Drink Alcohol Yes 11(27.5) 46(17.6) 0.140
No 29(72.5) 216(82.4)

(Continued)
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Table | (Continued).

Variables Responses Hypertension n (%) P-value
Yes No

Khat chewing Yes 3(7.5) 18(6.9) 0.860
No 37(92.5) 244(93.1)

Cigarette Smoking Yes 4(10.0) 13(5.0) 0.200
No 36(90.0) 249(95.0)

ART regimen DTG-based ART regimen 14(35.0) 180(68.7) 0.001
NNRTI-based ART regimen 16(40.0) 48(18.3)
AZT-based ART regimen 7(17.5) 24(9.7)
Other ART regimens 3(7.5) 10(3.8)

Major comorbidities

Renal diseases Yes 3(7.5) 7(2.6) 0.500
No 37(92.5) 255(97.4)

Heart diseases Yes 5(12.5) 8(3.0) 0.006
No 35(87.5) 254(97.0)

Diabetes mellitus Yes 20(50.0) 36(13.7) 0.001
No 20(50.0) 226(86.3)

Hepatitis B infection Yes 4(10.0) 11(4.2) 0.120
No 36(90.0) 251(95.8)

Notes: Other religions: - Protestant and Catholic. ART regimen: - DTG-based ART regimen: TDF+3TC+DTG; NNRTI-based ART regimen: TDF+3TC+EFV; AZT-based ART
regimen: AZT+3TC+EFV; Other ART regimens: ABC + 3TC + EFV, TDF+ 3TC + ATV/r.

Abbreviations: ART, Antiretroviral Therapy; AZT, Zidovudine; EFV, Efavirenz; BMI, Body Mass Index; DTG, Dolutegravir; HIV, Human Immune Virus; NNRTIs, Non-
Nucleoside Reverse Transcriptase Inhibitors; TDF, Tenofovir; 3TC, Lamivudine; WHO, World Health Organization.

Incidence of Hypertension

The patients were followed for a minimum and maximum
follow-up time of 1 month and 12 months, respectively.
The median follow-up time was nine months (IQR: 4-12
months). During the follow-up period, 40 (13.25%) new
hypertensive cases were observed, and the remaining 262
(86.75%) were censored. Of these censored patients, 58
(22.14%) were lost to follow up, 62 (23.66%) were trans-
ferred out, 8 (3.05%) were dead, the rest 134 (51.15%)
were normotensive at the end of the follow-up. The med-
ian survival time to develop hypertension was seven
months with an interquartile range (IQR: 5.00-9.00
months). The overall incidence rate of hypertension was
16.35 per 1000 person-month (95% CI:11.99-22.28) with
a total of 2447 patient-month observations (Figure 1).

Kaplan-Meier Survival Analysis

The Kaplan—Meier survival curve showed that the prob-
ability of developing hypertension among HIV patients
receiving ART increased over time. Many hypertensive
cases were observed after five months of the follow-up

period (Figure 2). Besides, the estimated cumulative prob-
ability of developing hypertension over time was signifi-
cantly higher among male patients (Figure 3), patients
whose age is >40 years (Figure 4), patients with BMI
>25 kg/m* (Figure 5), and among patient with diabetes
mellitus (Figure 6). Furthermore, patients on a Zidovudine
(AZT)-based ART regimen had a significantly higher esti-
mated cumulative probability of developing hypertension
over time (Figure 7).

Predictors of Hypertension

In the bivariate Cox regression model, factors with
a p-value of less than 0.25 were sex, age, BMI, marital
status, residence, WHO staging, ART regimen, heart dis-
ease comorbidity, DM comorbidity, HBV co-infection and
alcohol intake. However, only six variables became statis-
tically significant in the final Multivariable Cox regression
model: sex (male), age (old age), WHO Staging (stage 3
and 4), diabetes mellitus comorbidity, ART regimen (AZT
containing) and BMI (overweight and obesity). The
Schoenfeld residual test showed all the covariates, and
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326 HIV patients-initiated ART in the cohort

Identificatio

Screening

24 patients excluded
e 15 had evidence of
hypertension prior to
ART initiation
¢ 5 Pregnant women
e 4 Pediatric group

302 patients included in the analysis

Included

40 incident
hypertension
cases observed.

Outcomes

Figure | Flowchart diagram of the study profile.

the overall model satisfies the proportional hazard assump-
tion (global test, P=0.47). Males compared with females
had significantly 2.45 times increased risk of hypertension
(adjusted hazard ratio (AHR): 2.45; 95% confidence inter-
val (CI):1.02, 6.14). These HIV patients who had
a baseline BMI >25kg/m®> were 6.54 times (AHR:
6.54;95% CI: 2.03, 21.13) higher risk of developing hyper-
tension as compared to these HIV patients who had BMI <
18 (kg/m?). Similarly, patients who had diabetes at base-
line were 2.36 times (AHR: 2.36;95% CI: 1.07, 5.22)
higher risk of developing hypertension at any time as
compared to the counterpart. Finally, the hazard of devel-
oping hypertension among patients who had taken
Zidovudine (AZT)-based regimen (AZT+3TC+EFV)
were 3.47 (AHR:3.47;95% CI: 1.10, 10.94) times as

262 Censored

58 lost to follow up
62 transfer out

8 dead

134 normotensives at
the end of follow up

compared to those who had taken Dolutegravir (DTG)
based ART regimen (TDF+3TC+DTG) (Table 2).

Discussion

This is the first prospective follow up study in Ethiopia to
investigate the new-onset (incidence) of hypertension and
its predictors among initially normotensive HIV patients
initiating ART. Thus, the incidence rate was found to be
16.35 per 1000 person-month with a median follow-up
time of 9 months (IQR: 4-12 months). The incidence of
hypertension was higher as compared to other similar
studies conducted in Uganda,”’ Tanzania’’ and South
Africa.?® In addition, the incidence of hypertension
among HIV patients receiving ART in our study is also
much higher than in another study conducted in North
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Kaplan-Meier cumulative hazard estimates

Estimated survival probability
5
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0 10 15
Survival time in months
95% ClI Failure function
Figure 2 The Kaplan—Meier curve showing the survival probability of developing hypertension.
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Figure 3 The Kaplan—Meier curve showing the survival probability of developing hypertension among HIV patients receiving ART based on sex.

America®® and China.?® The higher incident in this study
might be attributed to the lower cut off value (>130/
80mmhg) to diagnose incident hypertension. Differences
in sample size, study design (prospective Vs retrospective
cohort),  study and

setting, socio-demographic

characteristics of study participants might be the additional
reasons for incidence rate variations.

In the current study, male patients, patients over the
age of 40, patients with WHO stages 3 and 4, patients with
a high (>25kg/m2) BMI, patients with diabetes mellitus
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Kaplan-Meier Cumulative hazard estimate
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Figure 4 The Kaplan—Meier curve showing the survival probability of developing hypertension among HIV patients receiving ART based on age groups.
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Figure 5 The Kaplan—Meier curve showing the survival probability of developing hypertension among HIV patients receiving ART based on body mass index.

comorbidity, and patients on an AZT-based ART regimen
all had a significantly higher risk of developing hyperten-
sion. This outcome is consistent with findings from other
similar studies.”>*' The gender difference in the incidence
of hypertension could be explained by hormonal differ-
ences that protect women from hypertension,*® and more

males were overweight, drank alcohol, and smoked in this
study than females. One study showed that hypertension
was highly prevalent among female HIV patients.”' High
blood pressure in elderly patients could be caused by
reduced arterial distension and vasoconstriction.*” In addi-
tion, diabetes mellitus comorbidity was revealed to be an
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Kaplan-Meier Cumulative hazard estimate
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Figure 6 The Kaplan—Meier curve showing the survival probability of developing hypertension among HIV patients receiving ART based on DM comorbidity.

Kaplan-Meier cumulative hazard estimates
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Figure 7 The Kaplan-Meier curve showing the survival probability of developing hypertension among HIV patients receiving ART based on ART regimen.

independent predictor of hypertension in HIV patients on
ART. Comorbidity with diabetes mellitus was also found
to be a significant predictor of hypertension in another
study.® Increased blood pressure in diabetes patients

could be due to increased peripheral vascular

resistance.’® Hypertension was linked to patients on the
AZT-based ART regimen (AZT+3TC+EFV). Another
research?®?> found a similar conclusion. The effects of
Zidovudine (AZT) on vascular smooth muscle and the
rise in triglyceride levels may be linked to an increase in
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Table 2 The Bivariable and Multivariable Cox-Regression Analysis for Predictors of Hypertension Among HIV Patients Receiving ART,
Northwest Ethiopia (N = 302)

Variables Survival Status CHR (95% CI) AHR (95% CI)
Event (%) Censored (%)
Sex
Male 31(77.5) 113(43.1) 3.75(1.79, 7.88) 2.45(1.02, 6.14) *
Female 9(22.5) 149(56.9) | |
Age (Years)
<30 7(17.5) 82(31) | |
30-39 8(20) 139(53) 0.68(0.25, 1.89) 0.30(0.01, 1.00)
240 25(62.5) 41(15.6) 4.72(2.04, 10.93) 2.83(1.08, 7.45) *
Marital status
Single 4(10) 54(20.6) | |
Married 10(25) 99(37.8) 1.21(0.38, 3.85) 1.76(0.49, 6.21)
Divorced 14(35) 69(26.3) 2.04(0.67, 6.19) 0.80(0.22, 2.85)
Widowed 8(20) 22(8.4) 3.76(1.13, 12.5) 3.41(0.84, 13.88)
Separated 4(10) 18(6.9) 2.45(0.61, 9.78) 1.08(0.20, 5.86)
Residence
Urban 18(45) 139(53) | [
Rural 22(55) 123(47) 1.47(0.79, 2.75) 1.37(0.67, 2.79)
Baseline BMI (kg/m?)
<185 7(17.5) 81(30.9) | [
18.5-24.9 23(57.5) 167(63.7) 1.67(0.72, 3.89) 2.83(0.95, 7.64)
> 25 10(25) 14(5.3) 6.09(2.31, 16.01) 6.54(2.03, 21.13) *
WHO clinical staging
Stage | 9(22.5) 134(51.1) | |
Stage 2 8(20) 49(18.7) 2.02(0.78, 5.23) 1.28(0.43, 3.79)
Stage 3 and 4 23(57.5) 79(30.2) 3.84(1.79, 8.31) 3.68(1.48, 9.10) *
Heart diseases
Yes 5(12.5) 8(3.1) 2.53(0.99, 6.48) 1.02(0.30, 3.44)
No 35(87.5) 254(96.9) | [
Diabetes mellitus
Yes 20(50.0) 36(13.7) 3.77(2.03, 7.01) 2.36(1.07, 5.22) *
No 20(50.0) 226(86.3) | |
Hepatitis B virus
Yes 4(10) 11(4.2) 2.00(0.71, 5.63) 2.65(0.71, 9.93)
No 36(90) 251(95.8) | [
ART regimen
DTG-based 14(35) 180(68.7) | [
NNRTI-based 16(40) 48(18.3) 3.54(1.77, 7.07) 2.48(0.98, 5.71)
AZT-based 7(17.5) 24(9.2) 4.32(1.74, 10.73) 3.47(1.10, 10.94) *
Other Regimens 3(7.5) 10(3.8) 3.02(0.87, 10.52) 3.90(0.92, 16.51)
Drink Alcohol
Yes 11(27.5) 46(17.6) 1.53(0.76, 3.06) 0.72(0.28, 1.84)
No 29(72.5) 216(82.4) | |

Notes: *Statistically significant. ART regimen: - DTG-based ART regimen: TDF+3TC+DTG; NNRTI-based ART regimen: TDF+3TC+EFV; AZT-based ART regimen: AZT

+3TC+EFV; Other ART regimens: ABC + 3TC + EFV, TDF+ 3TC + ATV/r.

Abbreviations: AHR, Adjusted Hazard Ratio; ART, Antiretroviral Therapy; BMI, Body Mass Index; COR, Crude Hazard Ratio; AZT, Zidovudine; DTG, Dolutegravir;
NNRTIs, Non-Nucleoside Reverse Transcriptase Inhibitors; WHO, World Health Organization.
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blood pressure.**>” However, a similar cohort study in
China revealed that zidovudine exposure was a protective
factor for hypertension among HIV patients.*

Controlling high blood pressure is critical in HIV posi-
tive individuals to prevent organ damage and ultimately
reduce mortality.”*~° The burden of non-communicable
diseases like hypertension in HIV positive patients can
be minimized by implementing risk reduction interven-
tions and strategies. For example, health education about
lifestyle changes, regular risk factor assessments, appro-
priate ART regimen and subsequent modification with
a primary focus on viral suppression, regular blood pres-
sure monitoring during ART follow-up, and the develop-
ment of hypertension monitoring and treatment protocols
are all important in reducing the incidence of high blood
pressure among HIV patients.***?

The findings of this study have implications for clinical
practice. This prospective study monitors blood pressure
changes among HIV patients receiving ART for 12 months.
Determining the incidence rate of hypertension during the
follow-up period provides up-to-date evidence to understand
how incidence rates change over time. It is also critical to
develop guidelines for regular blood pressure monitoring for
patients receiving ART to reduce further complications and
mortality. Moreover, identifying the predictors could help
clinicians prioritize and consider their routine clinical prac-
tice for HIV positive patients. However, future research
should consider some limitations. The short follow up period
in this study is the primary limitation of this study. Given the
significant increase in blood pressure during the first year on
ART, it would be interesting to investigate the longer-term
incidence of hypertension with large sample size, despite the
fact that we cannot predict what changes in blood pressure
would occur later from this study. Moreover, baseline
laboratory tests, CD4 and HIV viral loads were not done to
control potential confounders.

Conclusions

The findings of this study revealed that incident hyperten-
sion is a common problem among HIV patients receiving
ART. About 13.25% of normotensive HIV patients at ART
initiation develop hypertension during the follow-up per-
iod (12 months) with an incidence rate of 16.35 per
1000 person-month. Sex (being male), old age (>40
years), high BMI (>25), Diabetic comorbidity and
Zidovudine (AZT)-based ART regimen were significant
predictors for the development of hypertension. HIV care
in Ethiopia needs to develop guidelines and strategies for

routine monitoring, screening, and treatment of hyperten-
sion (when necessary) among HIV patients. Regular mon-
itoring, counselling, and high blood pressure therapy
should also be a part of HIV patients’ follow-up in ART
clinics. Moreover, a large-scale prospective study with
a long follow-up period is needed to understand better
how incidence rates change over time and identify addi-
tional predictors.
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