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1. ABSTRACT

Cardiovascular diseases (CVD) is currently second, after cancer, as the most frequent cause of death
among HIV-positive subjects in areas of the world where Highly active anti-retroviral therapy
(HAART) is widely available. The purpose of this study was to investigate cardiovascular disease
markers in HIV-infected adults attending comprehensive care clinic in Nyeri Level- 5- Hospital. The
results are based on a sample of 85 participants that randomly selected for an intervention study with
two study arms. Descriptive statistics were used to analyze all study variables. Relationships between
all and individual CVD risk factors were analyzed using Spearman’s correlation coefficient. Criterion
for statistical significance was at p < 0.05 and 90% power of test. Twenty nine percent of the
respondents were aged fifty years and above while 48.2% were between 40-49 years. Only 5.9% of
the respondents smoked while 8.2% drunk alcohol. Twenty seven percent (27.1%) had low physical
activity while 24.7% had obesity class | (30-34.9), 8.2% had obesity class Il (35-39.9) while 1.5% had
obesity class Il (> 40). Another 31.8% were overweight (25-29.9). 28.2% had hypertension stage |
(140-159) and another 11.8% had hypertension stage Il (>160). Twenty two percent (22.4%) had high
total cholesterol (>6.2), while 34.1% had high serum triglycerides (2.25-5.6) and another 4.7% had
very high serum LDL-C (>4.91). Framingham’s risk score was used to determine the 10-year risk of
developing a coronary heart disease. Majority of the participants (60%) had low (<10%) 10-year risk
of coronary heart disease at the baseline. There is a high prevalence of hypertension and
overweight/obesity among HIV+ patients.
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2. INTRODUCTION (1-2)

Factors linked to increased risk of

genetic predisposition. Furthermore,
other emerging CVD risk factors have been

CVD development have been classified as
modifiable and non-modifiable. Included
among the modifiable, traditional factors
are; smoking, elevated LDL and non-HDL
cholesterol and lack of exercise. Other
factors comprising of the metabolic
syndrome including insulin  resistance,
hypertension, elevated waist circumference,
elevated triglycerides and low HDL-
cholesterol, are also modifiable. Non-
modifiable factors comprise of age, sex and

identified in recent years; these include
homocystinuria and high levels of C-
reactive protein. 2 Latest data indicate
that HIV infection and components of
HAART may unfavorably affect multiple
risk factors for CVD. Moreover, since age
and sex are the major non-modifiable
cardiovascular risk factors, the risk for CVD
in this population is likely to increase in the
near future.
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Alongside the changing landscape of
HIV care, the burden of cardio metabolic
diseases in SSA is rising, ® with deaths
attributable  to  cardiovascular  disease
expected to double to 2.4 million in 2030
relative to reports from 2000. ¥ The data
suggests that cardio metabolic illnesses
would become a major health problem in
SSA, competing with infectious diseases for
limited health resources. ® Cardiovascular
diseases (CVD) are presently the second
most common cause of death (after cancer)
among people living with HIV in regions of
the world where highly active anti-retroviral
}gerapy (HAART) is extensively available.

3. METHODOLOGY AND
MATERIALS

The results are based on a sample of
85 participants that randomly selected for an
intervention study with two study arms.
Anthropometric measurements were taken
using different equipment. Height was
measured using a stadiometer while waist
and hip circumference were measured using
an elastic tape. Body composition was also
assessed using bioelectric  impedance
analyzer (Beurer GmbH, BF20). Blood
pressure and heart rate were measured with
an automatic blood pressure monitor
(Visomat®  Comfort  20/40, Roche
Diagnostics).

Fasting blood samples was collected
in the morning between 7.00 and 8.00 am.
Capillary blood was collected and tested for
fasting blood glucose while approximately 5
ml of venous blood was collected for fasting
lipid profile and transferred to heparinized
collecting tubes. Lipid profile assays were
routinely analyzed on Mindray BSseries
auto analyzer (Mindray-Bio Medical
GmbH, Hamburg, and Germany) using
established techniques. Fasting blood
glucose was measured using soft-style
Glucometer from Chemlabs. Framingham
risk scores were used to estimate the 10 year
risk of developing myocardial infarction. "
Nutrient intake was assesses using 24-hour
recall. Ethical clearance was sought from

Kenyatta  University  Ethical Review
Committee  (REF:KU.R/COMM/51/273),
permission was sought from NACOSTI
(REF: NCST/RCD/12A/013/4) and
informed consent obtained from the study
participants.

4. DATA ANALYSIS

Descriptive statistics (frequencies,
means, standard deviations, and
percentages) were analyzed on the final
cleaned data set for all study variables. For

continuous variables, mean, median,
skewness, standard error of the mean,
standard  deviation were calculated.

Frequencies were run on all categorical
variables. All continuous variables were
checked for normal distribution by
calculating Fisher’s measure of skewness.
ATP 111, ¥ guidelines were used to classify
risk for lipid profile: Total cholesterol of
<5.1mmmol/L — desirable, 5.1-6.1mmol/L-
borderline high and above 6.1mmol/L —
high; Triglyceride < 1.69mmol/L- normal,
1.69-2.24mmol/L- borderline high and 2.25-
5.6mmol/L- high and above 5.6mmol/L —
very high; HDL-C less than 1.03-low while
above 1.55mmol/L- high; LDL-C below
2.5mmol/L- optimal, 2.5-3.3mmol/L near
optimal, 3.4-4.1mmol/L- borderline high,
4.2-4.9mmol/L high and above
4.91mmol/L- very high.

Diabetes risk classification was
adopted  from  American Diabetes
Association. ®: Fasting blood glucose
below 100mg//dl- normal, 100-125mg/dl-
pre-diabetes and above 126mg/dI- diabetes.
Hypertension risk classification was adopted
from National high blood pressure
education program coordinating committee
7th report (2003): Systolic blood pressure
<120mmHg or diastolic blood pressure <
80mmHg-normal; Systolic blood pressure
120-139mmHg or diastolic blood pressure
80-89mmHg-pre  hypertension;  Systolic
blood pressure 140-159mmHg or diastolic
blood pressure 90-99mmHg- Stage |
hypertension; and Systolic blood pressure
>160mmHg or diastolic blood pressure
>100mmHg- Stage Il hypertension.
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5. RESULTS
5.1. Baseline cardiovascular risk factors
Table 1 shows a description of
baseline cardiovascular risk factors. The cut
offs for lipid profile were based on NCEP
ATP 111. 7 Guidelines while obesity was
classified using WHO guidelines. © Waist
hip ratio and waist circumference were
based on WHO guidelines. “® Twenty nine
percent of the respondents were aged fifty
years and above while 48.2% were between
40-49 years. Only 5.9% of the respondents
smoked while 8.2% drunk alcohol. Twenty
seven percent (27.1%) had low physical
activity while only 11.8% had high physical
activity. Twenty four percent (24.7%) had
obesity class | (30-34.9), 8.2% had obesity
class Il (35-39.9) while 1.5% had obesity
class Il (> 40). Another 31.8% were
overweight (25-29.9). Slightly over 8% of
the males had WHR of 0.96-1 (moderate
risk) while 3.5% had high risk (WHR >1).
Nineteen females (22.4%) had moderate risk
(WHR 0.81-0.85) while 42.9% had high risk
(WHR >0.85). Systolic blood pressure was
used to determine the hypertension status.
Over 40% of the respondents were found to
be pre hypertensive (120-139) while 28.2%
had hypertension stage | (140-159) and
another 11.8% had hypertension stage Il
(>160). This high prevalence was also
reported by ‘Y who found the prevalence of
pre hypertension and hypertension in
western Kenya to be 30.8% and 20%,
respectively. Prevalence of hypertension
among HIV positive patients in Thika
District Hospital was 18% (95% Confidence
Interval [CI]:12.5-23.5%) who have also
used the same classification  for
hypertension. ®?  Twenty two percent
(22.4%) had high total cholesterol (>6.2),
30.6% had borderline high (5.1-6.1) while
47.1% had desirable levels. Over 21% of the
respondents had borderline high triglyceride
(1.69-2.24) while 34.1% had high serum
triglycerides (2.25-5.6). Only 5.9% had low
serum levels of HDL-C (<1.03) while
34.1% had high serum HDL-C (>1.55).
Twenty nine percent of the respondents had
borderline high serum levels of LDL-C (3.4-

4.1) while 7.1% had high (4.2-4.9) and
another 4.7% had very high serum LDL-C
(>4.91).

Table 1: Description of Cardiovascular risk factors

Risk factor Category Total
Age 18-29 1(1.2)
30-39 18(21.2)
40-49 41(48.3)
>50 25(39.4)
Smoking Yes 5(5.9)
Never 77(90.6)
Not in the last 1 year 3(3.5)
Alcohol consumption Yes 7(8.2)
No 78(91.8)
Physical activity Low 23(27.1)
Moderate 52(61.2)
High 10(11.8)
BMI(kg/m?) Less than 18.5 2(2.4)
18.5-24.9 27(31.8)
25-29.9 27(31.8)
30-34.9 21(24.7)
35-39.9 7(8.2)
>40 1(1.2)
WHR (male) 0.95 and below 8(9.4)
0.96to 1 7(8.2)
above 1 3(3.5)
(Females ) 0.80 and below 6(7.1)
0.81t00.85 19(22.4)
above 0.85 42(49.4)
SBP (mmHg) less than 120 15(17.6)
120 to 139 36(42.4)
140 to 159 24(28.2)
160 and above 10(11.8)
TC(mmol/L) less than 5.1 40(47.1)
51t06.1 26(30.6)
6.2 and above 19(22.4)
TG(mmol/L) less than 1.69 40(47.1)
1.69 t0 2.24 18(21.2)
2.25t05.6 27(31.8)
HDL-C(mmol/L) less than 1.03 12(14.1)
1.03 to 1.54 44(51.8)
1.55 and above 29(34.1)
LDL-C(mmol/L) <25 16(18.8)
251033 31(36.5)
34t04.1 25(29.4)
421049 6(7.1)
>4.91 7(8.2)
FBG (mg/dl) less than 100 71(83.5)
100 to 126 9(10.6)
126 and above 5(5.9)

Numbers in parenthesis indicate the percentage frequency

5.2. Assessment of 10-year risk of
developing a coronary heart disease.
Framingham’s risk score was used to
determine the 10-year risk of developing a
coronary heart disease. Table 2 shows the
Framingham’s risk score at baseline.
Majority of the participants (60%) had low
(<10%) 10-year risk of coronary heart
disease at the baseline while 2. 4% of the
participants had medium (20-30%) 10-year
risk of coronary heart disease. There was no
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significant difference in the risk between
males and females (p> 0.05) at baseline.

Table 2: Framingham’s risk scores

Male Female P value (chi)
<10% 9(10.6) 42(49.4) 0.08
10-20% 7(8.2) 25(29.4)
20-30% 2(2.4) 0(0.0)
>30% 0(0.0) 0(0.0)

Approximated 10-years added risk of cardiovascular disease: low
(< 10%), medium (10-20%), high (20-30%), and very high (>
30%. (13)

6. Relationship between variables

In table three (APPENDIX),
Pearson’s correlation test was used to test
relationship between the risk factors and
Framingham’s risk score. Gender correlated
with body mass index (r(85) = 0.244, p <
0.05), serum triglycerides (r(85) = -0.371, p
< 0.01) and Framingham’s risk score ( r(85)
= -0.605, p < 0.01). Age correlated with
blood pressure (r (85) = 0.390, p < 0.01) and
Framingham’s risk scores (r (85) = 0.541, p
< 0.01) while smoking only correlated with
Framingham’s risk score (r (85) = -0.443, p
< 0.01). Physical activity correlated with
blood pressure while BMI correlated with
waist circumference (r (85) = 0.777, p <
0.01), hip circumference (r (85) = 0.864, p <
0.01) and blood pressure (r (85) = 0.262, p <
0.05). Total cholesterol correlated with
triglycerides (r (85) =0.262, p < 0.05),
serum LDL-C (r (85) = 0.777, p < 0.01) and
Framingham’s risk scores (r (85) =0.459, p
< 0.01). Serum triglycerides correlated with
HDL-C (r (85) = -0.351, p < 0.01), LDL-C
(r (85 = -0.271, p < 0.05 and
Framingham’s risk scores (r (85) = 0.256, p
< 0.05). LDL-C correlated with
Framingham’s score (r (85) = 0.425, p <
0.01).

7. DISCUSSION

Estimates were that by the year
2015, more than 50% of all HIV-positive
patients would be more than 50 years old; a
situation resulting from the significant
decline in mortality due to HAART. @
Hypertension has emerged as an important
medical and public health issue in SSA,
having been identified as a major risk factor
for CVD. This is occurring despite the

ravage being perPetuated by tuberculosis,
HIV and malaria. **

Other major and well-known
modifiable risk factors for CVD are
overweight and obesity whose prevalence is
growing in SSA is despite the existing
competing epidemic of malnutrition *® and
substance use whose disorders and CVD are
often co-morbid. Alcohol consumption and
tobacco use remains among the most serious
epidemiological risk factors for prevalence
of coronary artery disease. "

Highly active anti-retroviral therapy
(HAART) associated dyslipidemia is
characterized by hypertriglyceridemia with
low plasma concentrations of high-density
lipoprotein (HDL) cholesterol and increased
total cholesterol, with or without increased
low-density  (LDL)  cholesterol. ¥
Dyslipidemia refers to hypercholesterolemia
(high  serum total cholesterol) and
hypoalphalipoproteinemia (low serum alpha
lipoprotein) which refers to an abnormal
metabolism of plasma lipids. Genetic,
dietary or secondary disease factors can
cause this abnormal metabolism. The major
classes of plasma lipids are cholesterol,
cholesterol  esters,  triglyceride  and
phospholipids. “* Dyslipidemia, consisting
of hypertriglyceridemia together with
depressed concentrations of high density
lipoprotein cholesterol and elevated low-
density  lipoproteins  cholesterol, is
increasing among people living with HIV.
The use of Highly Active Anti-Retroviral
Therapy (HAART) has converted HIV
Eznol;ection into a chronic manageable disease.

Findings from developed countries
suggest that Pl use may be driving both
hypertension and obesity. “» However, in
contrast to studies from developed
countries, it is unlikely that use of protease
inhibitors were a major cause of obesity in
our sample since the proportion of people
using Pls was low (5.9%). This increase in
hypertension prevalence could be explained
by high BMI observed as there is a positive
correlation between BMI and high blood
pressure. High waist and hip circumference
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seen in this population could also have
contributed to the high prevalence of
hypertension as there is a positive
correlation observed between these two
variables. Age is also seen to positively
correlate with BMI in this study as majority
of the participants were aged forty years and
above.

These results are consistent with 2
whose study in Kenyatta National Hospital
found the prevalence of
hypercholesterolemia to be 39.2%, elevated
LDL-C to be 40%, low HDL-C to be 14.6%
and high triglycerides to be 25.6%. Molla et
al. (2014) “ studied dyslipidemia in HIV
positive patients on ART in Addis Ababa
Ethiopia and found that 23% had high LDL-
C, 46.8% had high triglycerides, 42% had
high total cholesterol and 50.8% had low
HDLC.  Antiretroviral  therapy  may
exacerbate  lipid  abnormalities  and
dyslipidemia may develop in up to 70% and
80% of HIV-infected patients with
hypertriglyceridemia occurring in majority
of cases (60% to 100%) of treated patients.
The presence of hypertriglyceridemia
enhances development of small, dense low
density lipoproteins particles. ®”  Norman
and colleagues found that high serum
cholesterol level (=3.8 mmol/l) accounted
for 59 percent of ischemic heart disease and
29 percent of ischemic stroke burden in
adults age 30 and over.

This study found that 4% had pre
diabetes (100- 126mg/dl) while 5 % had
diabetes (> 126mg/dl). Dysglycemia was
also reported be/ (%% at 20.7% among HIV
patients while “®  reported prevalence of
Dysglycemia at 7.5%. The prevalence of
diabetes in this study is higher than the
national prevalence which is 3.5% (Shaw et
al., 2010). This could be due to small
sample as compared to the national sample.
The results also agree with studies done in
developed countries. Among HIV-infected
adults with lipoatrophy or fat accumulation,
diabetes mellitus was seen in 7.0 %, as
compared with 0.5 % of otherwise healthy
control subjects matched for age and body-
mass index. ¢

Impaired glucose tolerance was
present in more than 35 % of HIV-infected
subjects as compared with 5 % of otherwise
healthy control subjects matched for age and
body-mass index. “ Antiretroviral therapy
may also alter glucose homeostasis.
Protease inhibitors (including Indinavir,
Amprenavir, Nelfinavir, and Ritonavir ?6%)
have been shown to induce insulin
resistance in vitro by reducing glucose
transport mediated by glucose transporter 4.
% This is seen to occur without affecting
postreceptor insulin signaling. Protease
inhibitors may also decrease pancreatic
beta-cell insulin secretion “® but insulin
resistance is seen to be the primary defect.
Direct effects of nucleoside analogues on
glucose metabolism have not been
demonstrated, but such drugs may
contribute to insulin resistance indirectly
through changes in fat distribution.

Smoking and alcohol consumption
were low in this study. The rates of smoking
were 1.2% for females and 4.7% for males.
This is lower than the estimated national
prevalence for smoking which is 1.5% for
females and 25.5% for males. ©® This is
comparable to studies done elsewhere since
men tend to consume more alcohol and
smoke more cigarettes than females as
found in Kenyan surveys CBS 2003, KNBS
and ICF Macro 2008-09. In these surveys,
about 2% of women used tobacco in its
various forms whereas 1% smoked
cigarettes.

This study assessed the
cardiovascular disease risk factor and their
correlation to Framingham’s risk score that
predicts 10-year risk of developing coronary
heart disease. The study found correlation
between Framingham’s risk score with age,
sex, body fat blood pressure, total
cholesterol, and LDL cholesterol. Similar
results have been highlighted by ©V in a
review of Cardiovascular Risk Factors:
Insights from Framingham Heart Study.

8. CONCLUSION
In central Kenya, there is a high
prevalence of hypertension and overweight/
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obesity among HIV+ patients. Even though
the 10-year risk of developing a coronary
heart disease is relatively low, age, sex,
body fat, blood pressure, total cholesterol,
and LDL cholesterol are found to be major
contributors The care of HIV+ patients in
sub-Saharan Africa should also include both
identification and management of associated
cardiovascular risk factors.
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APPENDIX
Table 3: Relationship between risk factors and Framingham’s scores
SEX | AGE | EDU | OCC | MAR | SMOK | ALC | PE | BMI | BF WC | HC BP
SEX 1 -262" | .015 | -217° | .106 | .148 054 [ .012 | 244" | 7237 | 010 | .335" | .005
AGE 1 123 | -.120 246" | -.062 135 | -.093 | -113 | -.105 | .095 | -.075 | .3907
EDU 1 -325" | -.097 | -.008 105 | .205 | -.025 | 100 | -.025 | .027 | -.098
0ocCC 1 -.035 | .109 -127 | -140 | -.009 | -173 | .108 | -.028 | -.012
MAR 1 .093 117 | -101 | .027 | 148 | 158 | .043 | .176
SMK 1 117 | -147 | 180 | 159 | .097 | .121 | -.016
ALC 1 -005 | .003 | .056 | .096 | -011 | .124
PE 1 -.008 | -.105 | .023 | -.017 | -.219
BMI 1 7107 | 7777 | 8647 | 262"
BF 1 4737 | 7027 | 156
WC 1 7307 | 4137
HC 1 2797
BP 1
FBG
TC
TG
HDLC
LDLC
FAT
FIBRE
ENERGY
PUFA
CHL
SAT
MUFA
VITE
F RISK
FBG | TC | TG HDLC | LDLC | FAT | FIBRE | ENER | PUFA | CHL | SAT | MUFA | VITE | FRISK
001 | -189 | -.3717 | .187 -.200 -294 | 222 -.465 -190 | -143 | -352 | -431 341 605"
031 | .129 | .120 .026 154 -.395 | -.303 -.094 -207 | -221 | -.228 | -.160 -636° | 5417
088 | -.011 | .106 -.181 .100 174 | -.285 372 .160 401 | 173 | .176 364 .054
-.092 | -.112 | .082 -.010 -092 | -.048 | .188 -251 | -232 | -254 | -149 | -196 -252 | -.023
101 | -.177 | .006 .078 -.127 285 | -.115 255 354 578" | 278 | .259 227 -.005
150 | -.205 | .008 -.048 -.195 075 | -.169 243 -003 | .157 124 | 121 .099 -.443™
156 | .102 | .026 -.032 077 050 | .252 112 .160 190 | .099 | .156 282 055
028 | -193 | -.026 | -.146 -180 | -.384 | .102 -195 | -032 | -209 | -38 | -.333 -171 | -.038
170 | -.051 | .007 -.032 1036 -426 | 352 -341 | -169 | -391 | -358 | -.351 166 -.187
129 | -.069 | -.199 .052 -.026 -311 | .227 -484" | -170 | -180 | -.357 | -.393 .269 -.350"
239" | -.028 | .100 -.065 .009 -.339 | .263 -204 | -108 | -310 | -.303 | -.296 -017 | .046
086 | -136 | -.113 | .032 -033 | -335 | -.064 -481 | -414 | -429 | -318 | -.365 249 -.205
013 | .131 | -.012 077 .105 -394 | 141 - 477 -246 | -317 | -363 | -.429 -.016 3017
1 005 | .016 - 111 003 155 | .064 057 554" | 467 | -.097 | .019 270 -.076
1 252" .080 7777 | .058 | -.188 .388 153 .190 .308 .349 .097 4597
1 -3517 | 2717 | -.096 | .133 472 1168 -038 | .080 | .181 -536° | .256
1 067 061 | .028 -415 | -050 | .140 | .001 | -.093 371 -.071
1 043 | -.355 411 078 .092 .120 .236 -.055 4257
1 -.128 5717 6497 | 8137 | 8217 | 8307 | .494" .018
1 -133 134 -060 | -.085 | -.103 1195 -433
1 582" | 658" | .677" | .750° | .070 .235
1 8707 | .466 6367 | .159 -.013
1 668" | .7437 | .357 -.096
1 9527 | .443 176
1 .300 234
1 -.465
1

Correlation is significant at the 0.05 level (2-tailed). **. Correlation is significant at the 0.01 level (2-tailed).BMI- body mass index, LBM-
lean body muscle, W.C- waist circumference, H.C- hip circumference, SBP- systolic blood pressure, DBP- diastolic blood pressure, FBG-
fasting blood glucose TC- total cholesterol, TG- triglycerides, HDL-C high density lipoprotein cholesterol, LDL-C- low density lipoprotein
cholesterol, F-risk- Framingham’s risk score, PUFA- poly unsaturated fatty acid, MUFA- mono unsaturated fatty acids, CHL- cholesterol,
OCC- occupation, SMK —smoking, ACL- alcohol, BF- body fat, MAR- marital status, EDU- education level
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