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Abstract

We sought to describe the association between HIV and blood pressure levels, and determined the
extent to which this relationship is mediated by body weight in a cross-sectional study of HIV-
infected and HIV-uninfected controls matched by age, gender, and neighborhood. We fit mixed-
effects models to determine the association between HIV and BP and amount of effect of HIV on
BP mediated through BMI. We analyzed data from 577 HIV-infected and 538 matched HIV-
uninfected participants. HIV infection was associated with 3.3 mmHg lower SBP (1.2 t0 5.3), 1.5
mmHg lower DBP (0.2 to 2.9), 0.3 m/s lower PWV (0.1 to 0.4), and 30% lower odds of
hypertension (10 to 50%). BMI mediated 25% of the association between HIV and SBP. HIVV
infection was inversely associated with SBP, DBP and pulse-wave velocity. Comprehensive
community-based programs to routinely screen for cardiovascular risk factors irrespective of HIV
status should be operationalized in HIV-endemic countries.

BACKGROUND

Survival of HIV infected persons over the years has increased due to successful scale-up of
antiretroviral therapy (ART)! with life expectancy of people living with HIV approaching
that of HIV-uninfected individuals.2=> This has created an aging HIV population with
elevated risk of hypertension and cardiovascular disease.®8 In fact, several studies have
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shown that risk of cardiovascular disease is higher in HIV infected patients than HIV
uninfected.%10

Epidemiological studies report conflicting associations between HIV and hypertension/
blood pressure (BP) levels with some studies reporting lower BP levels,11-13 a few reporting
comparable levels®14-16 and others report higher BP levels in HIV-infected individuals.17.18
A recent systematic review of studies in sub-Saharan Africa reported lower prevalence of
hypertension in HIV-infected individuals compared with the general populations.12 Other
scholars have examined Pulse Wave Velocity (PWV) as a novel measure of subclinical
atherosclerosis and a precursor to clinical hypertension.1® Here again, the reported
associations between PWV and HIV are mixed.20:21

However, these studies had several major limitations. First, most of the prior studies only
adjusted for traditional cardiovascular risk factors such as age, and gender but had limited
data on life style factors such as physical activity, smoking, alcohol use, socioeconomic
status, and stress, raising the potential for unmeasured confounding.22-24 Second, some of
these studies included body weight as a potential confounder, whereas it is more likely to be
a mediator of the effect of HIV on blood pressure.1! Finally, most of these studies were
conducted in rural areas, and are therefore not representative of the rapidly growing urban
populations where cardiovascular disease risk tends to be much higher.2>

Therefore, we conducted a cross-sectional study of HIV and cardiovascular risk factors in an
urban population in Uganda to better understand the relationships between HIV and blood
pressure and pulse-wave velocity. We also investigated the potential role of body weight in
mediating the effect of HIV on blood pressure.

METHODS

Study population

We conducted a matched cross-sectional study in Mbarara municipality, Uganda between

June and October 2015 to recruit HIV-infected persons and age, gender, and neighborhood
matched HIV-uninfected controls known as the Aging and Cardiovascular diseases in HIV
patients of East Africa (ACHIEVA) study. These matching factors were chosen a-priori as
important determinants of both HIV and blood pressure.

We used the electronic databases of the Makerere University Joint AIDS Program (MJAP)/
Mbarara Municipal Council (MMC) Health Center IV and the Mbarara University/Mbarara
Regional Referral Hospital Immune Suppression Syndrome (ISS) clinic to identify adults
aged 40 years or older who had visited the clinic within the past 6 months and lived in one
of the 3 divisions of Mbarara municipality (Kakoba, Kamukuzi, and Nyamitanga). We
abstracted identifier and contact information and expected dates for subsequent clinic visits
to maximize chances of finding selected HIV-infected person. Once contact was established,
a visit in their households to perform interviews and measurements was arranged based on
their earliest convenience.
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To recruit matched HIV-uninfected controls, we randomly chose a household in the same
neighborhood as the index HIV patient and selected an adult resident who was of the same
gender and in the same 5-year age category as the HIV-infected participant. In Mbarara, the
distinction of household members from non-residents is blurred. We therefore considered a
household member as anyone who had had at least 3 meals in a household on at least three
consecutive days in the past 6 months. If there were more than one potential matches in the
same household, we used the Kish method?® to select one of them. In the event that a
selected matched individual was not home at the time of the visit, 3 attempts on separate
days, including evenings on week days and weekends were made before sampling another
household for a match.

If a selected household had no eligible individual, we visited the immediate neighboring
household until an eligible participant was found. We excluded pregnant women since this
causes physiological derangement metabolic parameters, mentally incapacitated people as
these people would respond to survey questions inappropriately, and limb or spinal
physically incapacitated people would not be able to stand for anthropometric
measurements.

Ethics Statement

All participants provided informed consent before enrollment into the study and separate
consent for release of HIV care data was obtained from HIV infected participants. The head
of MJAP/MMC clinic, director of the ISS clinic, office of the town clerk, and respective
administrative heads of Mbarara municipality granted permission to carry this study.

The ethics review committees at Mbarara University of Science & Technology, Harvard T.
H. Chan School of Public Health, and Uganda National Council of Science and Technology
approved the study.

Data collection

Measurement of covariates—Trained research assistants conducted interviews using
electronic devices to capture household asset ownership, stress in life and work using the
perceived stress tool,2” and physical activity using a validated physical activity questionnaire
for sub-Saharan Africa.28 The questionnaire also captured information on smoking history
(age of starting, duration and intensity of smoking and efforts to quit), alcohol intake using
the Alcohol Use Disorders Identification Test (AUDIT-C) questionnaire,?? history of
diagnosis and/or management of cardiovascular disease and its risk factors (hypertension,
diabetes mellitus, dyslipidemia), and a list of current medications.

Waist and hip circumferences were measured by standard procedures3? with a participant
standing using a tape (seca 201, Hanover, USA), weight was measured using standardized
scales (seca 762, Hanover, USA) and height was measured using a roll-up measuring
stadiometers (seca 206, Hanover, USA). Height, waist and hip circumferences were
measured to the nearest 0.1 cm and weight was measured to the nearest kilogram. The
plausible ranges for the anthropometric measurements were set as 0.5 to 1.5 for waist-to-hip
ratio, 100 to 200 cm for height, and 30 to 150 kg for weight. Values outside of these ranges
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were set to missing. We used height and weights to calculate body mass (BMI) as weight (in
kilograms) divided by the square of height (in meters), and categorized BMI as underweight
(<18.5 Kg/m?2), normal weight (18.5 to 24.9 Kg/m?2), overweight (25 to 29.9 Kg/m?2), or
obese (>30 Kg/m?).

We collected spot urine specimen and measured urine sodium and creatinine
(Humastar200™, Human Diagnostics Worldwide, Wiesbaden, Germany) and estimated 24-
hour urinary sodium excretion using the Kawasaki formula.3! Laboratory tests were
performed at Mbarara Regional Referral Hospital laboratory which has standardized internal
quality control protocols and participates in external quality control programs by the
National Health Laboratory Service.

Blood pressure and pulse wave velocity measurements—Blood pressure (BP)
was measured using a digital upper arm sphygmomanometer (Omron® BP710N 3 series,
Omron Healthcare Inc., Bannockburn, USA) with small (<21 cm), normal (22 to 32 cm),
and large cuffs (35 to 44 cm). The participant was seated in a chair and allowed to rest for 5
minutes before three measurements were performed with 3-minutes intervals. We used the
average of the second and third measurements to determine the blood pressure of each
participant. We set a range of 70 to 270 mmHg as plausible values for systolic blood
pressure (SBP) and 30 to 150 mmHg for diastolic blood pressure (DBP). We defined
hypertension as having a systolic blood pressure = 140 mmHg or diastolic blood pressure =
90 mmHg or self-reported use of antihypertensive medications.32

We performed two measurements of carotid-femoral pulse wave velocity (PWV) using a
handheld device (Arteriograph, TensioMed® Arteriograph™ TL2, Budapest, Hungary) with
the participant in supine position. The device estimates PWV by measuring the time-lag
between the two peaks in the blood pressure wave and combining this information with the
distance between jugular notch and symphysis pubis that the operator measures with a tape.
During each measurement, PWV was estimated for each pulse wave during eight seconds
and if the standard deviation of the estimated PWVs was larger than 1 m/s, the recording
was discarded and a repeat measurement performed as recommended by the manufacturer;33
up to 5 attempts were made to obtain a valid measurement.

Statistical analysis—We used principle component analysis (Supplementary Table 1 and
2) to generate an assets index score based on household utilities and assets3* and perceived
stress questionnaire responses to derive composite measures with highest discriminatory
capabilities. Participants were divided into quintiles of these scores.

We described population characteristics, exposures, and outcomes by HIV- status and
compared the distributions between HIV-infected and matched HIV-uninfected participants
in univariate analyses using t-test for continuous variables, chi-square tests for categorical
variables, and trend test using median values of categories for ordinal variables. We
categorized participants with hypertension into: undiagnosed; diagnosed and untreated,;
diagnosed and treated but not controlled; diagnosed, treated and controlled, with the latter
defined by having SBP<140 and DBP<90 mmHg.
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We used a-priori knowledge to select potential confounders (Figure 4): age, gender, asset
index, marital status, smoking, alcohol consumption, and perceived stress score that were
postulated to affect the association of HIV and blood pressure. Hierarchical linear mixed
effects regression models were used to determine the participant-level association between
HIV and blood pressure (systolic and diastolic blood pressures separately) and PWYV,
adjusted participant matching and interviewer-related differences in measurement of
subjective risk factors.3> In addition, we fit a conditional logistic regression model to
determine association between HIV and hypertension status. We also performed a subgroup
analysis to estimate the adjusted odds of prevalent hypertension by separating the HIV-
infected participants into those with shorter (< 3years) or longer (=3 years) duration of ART.

We examined whether BMI (categorized as = 25 kg/m? and < 25kg/m? as reference value)
and waist-hip ratio (continuous scale) mediated the effects of HIV on SBP and PWV. Direct
and indirect effects were estimated using parametric regression models.36:37 We fit two
models, one for BMI as a mediator conditional on HIV and potential confounders and a
model for SBP conditional on HIV, BMI and potential confounders with interaction between
HIV and BMI. We used bootstrapping to compute bias-corrected confidence intervals.3” The
percentage of mediation was quantified as (indirect effect/total effect) x 100.

All statistical analyses were conducted using Stata 13.0 (StataCorp, College Station, TX).

At time of study, 1659 records of people living with HIV in the clinic databases were
eligible for inclusion. We randomly abstracted 909 records and among these, 184 had no
telephone contacts, 54 people had moved out of study area by time of survey and 28 had
changed their telephone numbers.

A total of 1347 households were visited, 24 people declined to participate, 9 had mental
incapacitation, 2 were physically incapacitated, 10 were found to be younger than under 40
years, 4 were pregnant, and 10 had time constraints though they were interested.

We enrolled 697 HIV-infected persons and 591 matched HIV-uninfected persons. All people
living with HIV were taking ART except 24 who were not previously diagnosed. After
excluding 21 participants who had missing data on confounders [smoking (N=1), BMI
(N=4), waist circumference (N=3), and physical activity (N=13)] (Figure 1), the final study
population consisted of 1115 participants (577 HIV-infected and 538 matched HIV-
uninfected). The prevalence of hypertension was higher among the HIV-uninfected
compared to the HIV-infected participants (28.8% vs 21.5%). Also, there was no statistical
difference in median age in both groups with HIV-infected having a median age 45
(InterQuartile Range (IQR) 42 to 49) years and HIV-uninfected median age 46 (IQR 43 to
50) years (Table 1).

Ninety one percent (524/577) of HIV-infected participants had been taking antiretroviral
therapy for median duration of 4.8 years (IQR 2.6 to 7.6) with a median nadir CD4 cell
count of 206 cells/mL (IQR 104 to 307) at time of ART initiation. Though none of the HIV-
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infected participants had been initiated on a protease inhibitor (P1)-based ART regimen, we
found 3 % (N=17) were taking Pl-based regimen at time of this study (Table 3).

Thirty six percent of HIV-uninfected controls and 28% of HIV-infected participants had
serum glycated hemoglobin > 6.5 % (p=0.002), defined as diabetes mellitus. HI\V-infected
participants had a mean serum LDL cholesterol of 103 (SD + 34.5) mg/dL levels versus 110
(SD + 35.1) mg/dL for uninfected controls (p =0.004) (Table 1). The mean systolic blood
pressure was 123 mmHg (SD + 18.3) among HIV-infected participants and 127 mmHg (SD
+ 17.8) among HIV-uninfected controls. A total of 276 participants were found to have
hypertension, 119 men (50 HIV-infected and 69 HIV-uninfected controls) and 157 women
(71 HIV-infected and 86 HIV-uninfected controls).

After adjusting for potential confounders, HIV infection was associated with a 3.3 mmHg
lower SBP (95% confidence interval (Cl) 1.2 to 5.3), 1.5 mmHg lower DBP (95% CI1 0.2 to
2.9), 0.3 m/s slower PWV (95% CI 0.1 to 0.4), and 30% lower odds of hypertension (95%
Cl 10% to 50%). In addition, increasing alcohol consumption was associated with higher
SBP (p value for test of trend 0.003) and DBP (p value for test of trend 0.002) whereas
increasing physical activity was associated with lower SBP (p value for test of trend 0.040)
and pulse wave velocity (p value for test of trend 0.001) (Table 2).

In subgroup analyses, we found that HIV-infected participants taking ART = 3 years had a
slightly lower prevalence of hypertension (18.4% (81/440)) compared with those on ART for
< 3 years (21% (26/124)). We also estimated the adjusted odds of prevalent hypertension by
separating the HIV-infected participants into those with shorter (< 3years) or longer (=3
years) duration of ART. We found that both groups had lower odds of hypertension
compared with HIV-uninfected participants and the difference between the two groups were
not statistically significant as indicated by a point estimate for one group falling within the
95% confidence interval for the other.

The indirect effect of HIV infection through BMI led to a 0.8 mmHg lower SBP (95% CI 0.3
to 1.5), equivalent to 25% of the total association between HIV and SBP. The corresponding
proportion mediated by waist-hip ratio was only 6% (Figure 2. Panel B).

The relationship between HIV infection and hypertension care was complex and varied by
gender: HIV-infected hypertensive participants had a higher chance of having been
previously diagnosed (44% vs 28% in men, 56% vs 48% in women). Among men, HIV-
infected participants who were diagnosed with hypertension had a higher chance of being
treated (77% vs 47%) and among those treated, HIV-infected participants had a higher
chance of being controlled (29% vs 11%) compared with HIV-uninfected counterparts.
Among women, HIV-infected hypertensive participants were less likely to be treated (80%
vs 88%) and among those treated, HIV-infected participants were less likely to be controlled
(34% vs 61%) (Figure 3).

DISCUSSION

We found an inverse relationship between HIV and blood pressure, pulse wave velocity and
odds of hypertension in this population of adults from an urban site in Uganda. Our results
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are similar to those reported in a meta-analysis of studies in Sub-Saharan Africa which
found that HIV infection was associated with lower systolic and diastolic blood pressures.12
We postulate that this result could be explained by phenomenon of cardiovascular autonomic
dysfunction that leads to the low blood pressure levels in HIV-infected persons irrespective
of level of immunosuppression.38:3% Furthermore, HIV-infected patients in our study
population tended to have an advanced HIV disease at entry into HIV care and might have
had comorbid opportunistic infections that could lower their blood pressure levels directly or
through weight loss.40 Conversely, other studies have found that HIV-infection with ART is
associated with higher BP compared with HIV-uninfected persons with a similar sex and age
distribution.”-17 The discrepancy between these results and our observation could be due to
the rare (< 2%) use of protease inhibitors (PIs) in our study population. These agents are
known to increase blood pressure levels’41 and induce metabolic complications.’

We found that HIV infection was associated with lower PWYV (arterial stiffness) compared to
age, sex, and neighborhood-matched HIV-uninfected controls.#2 This finding is in contrast
to a few previous reports that found that HIV-infected patients under ART had higher PWV
compared to HIV-infected not taking ART or HIV-uninfected matched controls.#344 Most of
our HIV-infected participants were not on Pls that have been shown to be pro-atherogenic
and had suppressed viral replication at the time of study. The combined effect of low use of
Pls and suppressed viral replication may have resulted in lower systemic inflammation and
endothelial dysfunction leading to reduced arterial stiffness in HIV-infected participants.20
Furthermore, in our study cardiovascular risk factors such as obesity, physical inactivity, and
dyslipidemia were more prevalent in the HIV-uninfected controls than the HIV-infected
participants. This suggests traditional cardiovascular risk factors other than HIV-related
characteristics are responsible for atherosclerosis and hypertension in HIV.10:45

We found that body mass index mediated a quarter of the association between HIV and
systolic blood pressure. This confirms our expectation that lower body weight in HIV-
infected patients is associated with lower blood pressure and is also consistent with the
previous reports of increase in BP and body weight after initiation of ART.40.4546 \We did
not find any prior studies that investigated the role of body mass index in mediating the
effects of HIV on blood pressure to compare to ours.

As expected, we found that in both genders, hypertensive HIV-infected participants were
more aware of their hypertension status and were more likely to be on treatment as
compared to HIV-uninfected participants. However, among women, control rates were lower
for HIV-infected participants. Although these differences are not statistically significant,
they point to better chances of diagnosis and treatment for hypertension among HIV-infected
participants but the overall rates are still suboptimal. The differences in prevalence rates of
awareness, treatment, and control between HIV-infected and uninfected participants might
be partly attributable to the differences in health seeking behaviors of HIV-infected and HIV-
uninfected people?’ as well as differences in resources (medical staff, facilities, and
supplies) available in general health facilities compared to HIV care facilities?®. Strategies to
integrate HIV care with other health programs have focused primarily on tuberculosis,
sexually transmitted infections, malaria, and reproductive health#%:50 and there is only
limited experience on integrating cardiovascular disease prevention into HIV care. A recent
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report from South Africa found that integrating non-communicable diseases care into HIV
care is cost-effective and leads to improved functional ability and health status in HIV-
infected patients.5?

Our study has several strengths. HIV-infected participants were sampled from
comprehensive databases of all patients receiving treatment in 2 of the 3 HIV-clinics in
Mbarara, covering most of the diagnosed patients in the area. HIVV-uninfected participants
were selected from the same neighborhood which greatly reduces the potential for
confounding by location of residence and socioeconomic status. In addition to blood
pressure, we measured pulse wave velocity as an indicator of early atherosclerosis, which
has not been investigated with respect to HIV-status in sub-Saharan Africa. We used a
rigorous and standard BP measurement protocol and collected information on many lifestyle
and socioeconomic factors using standard and validated questionnaires. However, our results
should be interpreted with some limitations in mind. Although we collected data on many
potential confounders, there is always a potential for unmeasured confounding and residual
confounding due to measurement error in the selected confounders. As most of the
participants were on ART, we were not able to examine the impact of ART on blood
pressure and hypertension as a mediator of the effect of HIV infection. In addition, there was
little variability in ART regimens in our study population, precluding analysis of impact of
different ART regimens on BP.

In conclusion, HIV infection was associated with lower systolic blood pressure, pulse-wave
velocity and odds of hypertension. Although HIV infection was associated with a higher
chance of diagnosis and treatment of hypertension, and better control rates among men, it
was associated with worse control rates among women. To improve cardiovascular disease
care among HIV patients, health-centered services should be combined with community-
level approaches to improve the reach and cost-effectiveness of preventive interventions.
Such health care models remain largely untapped in HIV-endemic countries such as Uganda.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
Participant selection process, ACHIEVA study 2015
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Total, direct, and indirect effects of HIV on systolic blood pressure with respect to body
mass index (Panel A) and waist-hip ratio (Panel B), ACHIEVA study 2015
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Figure 3.

Hypertension awareness, treatment, and control by HIV status and gender, ACHIEVA study

2015

J Clin Hypertens (Greenwich;). Author manuscript; available in PMC 2018 November 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

OKELLO etal. Page 15

Body mass index

/ Waist-hip ratio

T

(})iet

HIV

> Blood pressure

Age
Gender
Marital status
Asset index

Smoking
Alcohol
Stress
Figure 4.
Directed Acyclic Graph for the relationship between HIV and blood pressure, ACHIEVA
study 2015

J Clin Hypertens (Greenwich). Author manuscript; available in PMC 2018 November 01.



Page 16

OKELLO et al.

(T°21) 99 (T°97) €6 185{OWS JaWIo
(g'01) 85 (901) 19 13Y|0Ws U3
(T2 sty e'el) ez 13{OWS 133N
, 6900 snyes bupjows
(60) G (o) v Yo
(CANa% (0'8) 9 [£15098)U8d
(6'6T) L0T (9zm) €L wisN
(Tev) eee (8'Lv) 9/2 uean|buy
(¢'8e) st (808) 8LT aloyed
6000 uoibijay
(o) v (61T) 1T a1buIs
(6'9) 87 (9°02) 61T JAMOPIM 10 PAMOPIM
(zen) 1L (0'52) w1 Pa2JoAIp Jo paesedas
(T2 sty (528) €0¢e Bunigeyoo 10 paLLE
T00°0> SnJess [elteln
(6'97) 16 (7v1) €8 pakojdwaun
(6'9) L€ (9vT) 8 J1akojdwsa ajeALd
(S'T1) 29 (921) €L [BUOISS8}0.d-UOU IO JUBWUISA0D)
(L'v9) 8vE ('85) L€ pakojdwsa-J1as
T00°0 > snyels JuswAojdwy
(T9) ge (cv) se 09 <
(2'9) 9g (82) av 09 —SS
(6'v1) 08 (sen)es ¥S— 08
(c6e) T1C (6'2¢) 06T 67 — G
(Tee) 8LT (92v) 9ve ¥ —0v
0200 sdno.b aby
12800 (0 ‘ev) 9 (6v ‘ev) S¥ (401) uerpaw ‘aby
856°0 (99) so¢ (29) 9ze USWOM
anen-d (%) U ‘pa1sBuIUN ATH PRUYOIRIN (%) U ‘POIBJUI-AIH J1s1BPE YD

(STTT=U) STOZ Apnis WAIIHOV ‘smels AIH Aq sonstisioereyo Apms
T 9|qeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

J Clin Hypertens (Greenwich). Author manuscript; available in PMC 2018 November 01.



Page 17

OKELLO et al.

1000 > (721 16 (9er) L8 (s13pushl Y1oq) SoUBIBJWLNIID ISTBA
(Lve) egT ('s1) 68 (0g=) 8800
(7'1€) 69T (L'ze) teT (0e> - 52) Wb1amiano
(0'6¢€) 012 (z'z8) 10 (Gz>—-g'81) [eWION
£1000> (8'v) 9z (L'6) 95 (g'81>) WBramuspun
AKioBayed xapui ssew Apog
feo1u|o
(6'TT) ¥9 (2'8) 05 0C <
(Tzr) s9 (901) 19 0¢-0T
(cT2) v11 (0z2) L2t 0T-¢
(6€T) G2 (£21) 201 -1
(6'0v) 022 (T'1v) L€2 0
L v eamysinoy S13N
(T've) et ('sT) 68 1s8Y1y
(s02) o11 (961) €TT 1BYory
(0'81) 26 (8'12) 921 aBesony
(2'6T) 90t (02) 81T 181004
(297) 06 (Lzo) 1T 1sa100d
1000 > Xapul 19SSy
(T'02) 801 (r'6T) 21T s
(£'6T) ¥OT (0'12) T2t g
(791) 88 (9€2) 9T p€
(902) 11T ('6T) 21T puc
(9€2) 221 (9'97) 96 6l
»190°0 (s31nuinb) 21095 $$311S PaAIBAIAd
(z'81) 86 (991) 96 (uaw) xeam/Bg < % (uswom) aam/Boy 2
(0¢) 9T (s¢) oz (uaw) >eamyB 65 01 O 7 (UsLiom) >aam/B6eE 03 0Z
(901) 25 (9's1) 06 (uaw) xeem/B o> %9 (Uswom) Yaem/B oz>
(z'89) L9¢ (e'v9) T8 YoamyB 0
£ 9980 uondwnsuod [0yod|y
anfen-d (%) U ‘pa1oeuIUN ATH POUDTRIN (%) U ‘POIOSJUI-AIH oIS 1e1oR ey

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

J Clin Hypertens (Greenwich). Author manuscript; available in PMC 2018 November 01.



Page 18

OKELLO et al.

*asn Bnup anisusniadAy-nue paniodal-j|as Jo/pue ‘BHWW 06< d9d ‘BHWW QTS 4GS Se paulap uoisuauadAH

x

6G-T abe 10J S/W 2T < AMd ‘steak 0p—0g abe 10J S/W TT< AMd :SSBULIS [BLISUY 10 S}J0INd [ Nv?«mao._:m_ :ssaupns _m__mtd\%

‘S)uBLIaINSeaW ainssaid poojq pJ€ PUE 2 Buns swes Jo abessAy :ainssald poolg

$

')S1I 8SBaSIP JB|NISEAOIPIRD Paseaidul A|enuelsqns Jog spjoysaiyl OHM ‘dHM
¥

‘O (1583 puslL
o

‘(pajoaguiun

-AIH 82¢ pue palosul-AlH 29%) 068 =U UOITELIISS UOI310Xa WNIPOS auLin pue ‘(palosjuiun-A1H T6E PUe Paloajul-AlH 0Z) TT8 =U TAH PUe [0J31S3|0yd WwnJas ‘(PalasuIun-AIH GE PUe pajoajul-AlH
¥9%) 668 =U SapLIsoA|BLL pue @ wnJas ‘(paloajuIun-AlH LTy PUe paloajul-AlH 871) §98 =u uigojBoway pajesA|B ‘(pa1oajuiun 96y pue pajosuI-AlH 0ES) 920T =U Sluawainseal AJ100[aA aAeMm as|ngd

"|loJaisa|oyo

uigoidodi] Ausuap mo 1@ {josisajoyd uisroidodi) Ansusp-ybiH :1aH ‘ulgojboway pa1edA|b :oTvaH ‘siusjeAinba o1jogelsin :S1IIN ‘ebuel ajienbiaiul (HOI ‘UOIRIASD plepuels :dsS :SUoneIASIqY

Author Manuscript

0v0'0 (Te) 96'L () ov'8 (@s) uesw 'sinoyyz/B ‘Uo1aIIX3 WNIPOS BULIN
L0Z'0 (z'z) zst (6'€2) 88T (@s) uesw p/Bw ‘(1[e) [0J3)S810YD [€30} WNIBS
V€0 (9'16) 18T (6'66) LT (@s) ueaw “1p/Buw ‘(1) sapLaA|BLy wnias
7000 (Tse) ott (5v€) 0T (@s) ueaw p/Bus ‘(jfe) j0193$3]0Y2 1A WNIBS
100 (0'sT)E'SS (6'61)5'8S (@s) ueaw p/Bw ‘(1fe) [0J3)S810YD TTAH WNISS
2000 (82) v91T (¥°9¢) 002 (%) U ‘(% G'9 <) 9TV gH wnIes
5000 (T9) L9 (ev)8s (@s) ueaw ‘(%) 9TV qH wnIes
Aioreloqe
20 018 (6'T) 0T (pouynens abe),, ssauyns [eLsly
€100 r1os rmeL $/w ‘(AMd) Anoojan snem asing
(8'82) 56T (512 vet . UOISUSLIRAAY aIEADI
$89°0 (r's) sy (s'8) 6v uoneoipaw sntsusdadAynuy
L1200 (e21) 8L (ST1) 92 $(Qs) ueaw ‘ainssaid pooiq d1joIseIq
17000 > (8'L1) 121 (e'87) €21 $(Qs) ueaw ‘ainssaid poojq aijoisAs
1260 (z'29) S0z (6'99) 812 »(88°0 %) uawiom ‘oes diy —1sIEM
$00'0 (5'79) 02T (9'8¢) L6 ,(06°0 ) uaw ‘ones diy —IstEW
6500 (T0) 68°0 (T0) 88°0 (ssepush oq) (4HA) onres diy - Istem
000 AN.omv 202 ﬁm.wmv 06T - ﬁEo 38 Nv usuwiom ,mocw‘_muE:o‘__o 1SIe\N
v00'0 > (r'z1) 62 ) 1T . (w2 20T <) UsW ‘83UBIBJWNIIID ISIEAN
anen-d  (96) U 'PRIsRJUILN ATH PRUOTRIN - (%) U “PRIJUIFATH oSl eE YD

Author Manuscript

Author Manuscript

Author Manuscript

J Clin Hypertens (Greenwich). Author manuscript; available in PMC 2018 November 01.



Page 19

J Clin Hypertens (Greenwich). Author manuscript; available in PMC 2018 November 01.

(Yot (oy) 01T (y) ot (Yot 13am/B 0
#0190 #6750 £2¢000> +€000 /uondwinsuod joyod|y
(Tz'v0)60 (To'vo-) T0- (81'cCc-) €0- (8s'vo-)Le 1Mo Jauliod
(60'T0) €0 (c0'v0-) T0- (70 'zS-) 8'¢- (6'0'€'9-) L'e- 1ayowWs JuaLn)d
(d) 0T () ot (d) 0T (#d) 0T Jaxous JanaN
#0850 #55€°0 £989°0 #8600 snyeis Buows
(02'T0)80 (90'c1-) €0~ (59 '26-) ¥'1- (6212019 TT 8o
(e vzt (co'‘so-)zo- (e0'es-) G¢- (s '6v-) L0~ [e150981Uad
(§2's0) 1T (S0'T0)20 (62'91-) L0 (S9'c0-)TE wisniA
(82'80)GT (e0'T0-)T0 (0z'z1-) 10 (0v'60-) 9T ueal|buy
(Yot (y) 0T (Yot (Yot anoyed
060 9580 €5€°0 8250 uoibijay
(Se'80) LT (90'T0) €0 (82'21-)80 Ly'v1-)9T pakojdwaun
(re'90) v'T (e0'z0-) 00 (0¥'s0-) LT (rs'sT-) 6T 18kojdwa e1eALld
(Te'90) €T #'0'T0-) T0 (zz'ez-) e00- (06'21-)91 OON/UBWILIBA0D
(ey) ot (ay) 0T (y) 0T () ot pakojdwa-y|as
Lv00 90’0 8ET0 €170 wawAojdws
(rv1'€0) 02 (60'50-) 20 (99'Tg-) L0 (T2 'v'01-) L'T- albuis
(8'T'%70) 60 (So'To-)zo (TT'Te) 0T (zz'ov-) 60— PamMopIA
(eT'€0)90 #0'T0-)T0 (01'22-)80- (zo'6'5-) TE- paoIoAIp/pareledes
(ad) 0T (oy) 0T (ad) 0T () 0T paLLeN
vrL0 0900 1160 1€€0 snyess [elieiN
2200 (60'50) L0 2000 (To-‘v0-) e0- 1200 (co-'62-) 51~ 2000 (z1-'e6-) ee- Pa1o8juI-AIH
(#d) 0T () 0T (2d) 0T (#d) 0T pajoRjuIUN-AIH
GITI=N GITI=N GITI=N GITT=N
(s/w) (BHww) ainssa.ud (BHww) anssa.ud OIBLBRE YD
anpea-d 1 uosualedAH . anfea-d 1 A100jA BNEM 85|Nd anfen-d 1 poojq dljorseld anfen-d ! poo|q 21j01SAS .

OKELLO et al.

GT0Z Apnis WAJIHOY ‘@ausjensid
uoisuauadAy 10J (1D 9%S6) solel sppo paisnipe pue ‘A1190]aA anem as|nd pue ainssaid poo|q 21j01SeIp pue 21j01SAS 10} doualaylip ueaw paisnipy

¢ dlqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript



Page 20

OKELLO et al.

asn Bnup anisuapadAy-nue paiiodal-y1as Jo/pue ‘BHWW 062 49 ‘BHWW QT dGS Se paulysp uoisusladAH

uolissas BunjuLp Jad syuLp 4o Jaquinu abesane syl pue sAep g 1sed 8y JBA0 |0Y0IB PBLINSUOD SABP JO Jaquinu Uo paseq uoniulaq

74

K1063180 4988 UIYIIM BNJBA URIPSL UO Paseq puail JO 158

+

paly19ads asIMIBYIO0 SS3|UN 158) em:cm-_cw

x*

‘S)UBWIBINSLaW ainssaid poojq piE PUE p 2 Buiis swes Jo abessny
*

(ST'T0)S0 (To‘so-)zo- (Te'81-) L0 (871'96-) 6T~ 0z <
(9270 0T (7'0- '6'0-) 9'0- (ro-'15-) L'2- (9'1-'28-) T'S- 0¢—0T
(67'50)0'T (T0'v0-) z0- (S0'ze-) et (91'6e-) T'T- 0T-¢
(0z's0) 0T (e0'zo-)T0 (0z'6c-) T0- (9OT1'sY-)§T- €-1
(#d) 0T () 0T (2d) 0T (#d) 0T 0
#4050 #1000 £T2€0 £0v0°0 eamysInoy S1IN
(ze'90) v'T (r'0'T0-) 20 (zv'zo-)oe (6Y'21-)9T 1s8Y1y
(Tz'v0) 60 (e0'zo-)T0 (0z'ee-)eo- (re'1e-) 10 Jayary
(9T°€°0) L0 (co‘c0-)00- (rz'61-) 20 (8€'92-) 90 Jalood
(L1'€0) 90 (z0'v0-) T0- (82'8'1-) G0 (8€'6'2-) G0 1sa100d
(Yot (oy) 0T (y) 0T (Yot abesony
#5500 #V10°0 #ELT0 #5420 Xapul 1955
(re'eo-) ot (z0'e0-) 00~ (6€'v'0-) 8T (ceer-)oT- ws
(81'€0)80 (ro'zo-)T0 (re'e1-)et (se'Te-)co g
(91'€0) L0 (z0'e0-) 00~ (rz'61-)20 (Le'62-)¥'0 pE
(¢1'€0)50 (zo'e0-) 00~ (9z'r1-)50 (e¢'Ty-)60- puc
(2d) 0T () 0T (2d) 0T (od) 0T 6T
#5V50 #2080 ££80°0 #2V80 (sajnuInb) ssais pantadiad
(re's0) LT (z0z0-) 00- (96'21)9°¢ (z8'va)es YoamyB o < % (uswom) v_ww;\%%mc Av
(Tz's0) 01T (T0's0-) z'0- (81's2-) v'0- (92'6'¢-) 90— oam/B o> 79 (Uswom) V_mm;\mmecvv
GITI=N GITI=N GITI=N GITT=N
(s/w) (BHww) ainssa.ud (BHww) anssa.ud OIBLBRE YD
m:_mi: uosualedAH . m:_mi: A100jA 3NEM 85|Nd o:_m>-a+ poojq dljorseld o:ﬁ>.g+ poo|q 21j01SAS .

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

J Clin Hypertens (Greenwich). Author manuscript; available in PMC 2018 November 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

OKELLO et al.

Table 3

Characteristics of HIV infected participants, ACHIEVA study 2015

Characteristic N=577
Taking antiretroviral therapy (ART) (n, %) 528 (91.5)
HIV not initiated ART 24 (4.2)
Previously undiagnosed (n, %) 25(4.3)
Follow-up duration (months) before ART initiation, (Median, IQR) | 4.3 (1.4, 24.9)
Follow-up duration (years) after ART initiation, (Median, IQR) 4.8(2.6,7.6)
Age (in years) at ART initiation (Median, IQR) 40 (37, 45)
Systolic blood pressure at ART initiation (Mean, SD) 116 (18)
Diastolic blood pressure at ART initiation (Mean, SD) 73 (10)
Body mass index at ART initiation (Mean, SD) 22.9(9.1)

CD4 cell counts (cells/mL) at ART initiation (Median, IQR)

163 (62, 251)

CD4 cell counts (cells/mL) at time of study (Median, IQR)

479 (338, 656)

Changed ART regimen during follow-up (n, %) 149 (28)
Duration on baseline regimen, years (Median, IQR) o 24(05,33)
Participants initiated on Protease inhibitors at ART initiation (n, %) 0 (0)
Participants taking Protease inhibitors at time of study (n, %) 17 (3)
Participants initiated on Stavudine at ART initiation (n, %) 87 (16)
Participants taking Stavudine at time of study (n, %) 9(2)

Hk
Among those who have at least one change in drug regimen

Page 21

Note: 25 participants were diagnosed with HIV during study and had no HIV data and 28 had been diagnosed with HIV but were not receiving care

during ACHIEVA study.
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