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ARTICLES ORIGINAUX

Résumé
Objectif: évaluer le niveau et les déterminants du risque
cardiovasculaire global chez les hypertendus nouvellement
diagnostiqués et les patients noirs sous traitement
antihypertenseur suivis en ambulatoire au Département de
Médecine Interne des Cliniques Universitaires de Kinshasa.
Méthodes : analyse transversale des données cliniques et
paracliniques de 100 patients hypertendus (47 femmes ;
47%) âgé de 20 ans ou plus. La table de stratification du
risque cardiovasculaire de l’OMS/SIH de 2003 a été
utilisée pour évaluer le niveau du risque cardiovasculaire
global. La régression logistique multiple a été utilisée pour
évaluer les déterminants indépendants du risque
cardiovasculaire global en utilisant l’hypertrophie du
ventricule gauche comme marqueur.
Résultats : Cinquante patients recevaient un traitement
antihypertenseur ; ils étaient plus âgés (52 ± 8 vs 45 ± 9
ans; p ≤ 0.001) et présentaient une hypertension (HTA) de
plus longue durée (100 ± 77 vs 32 ± 48 mois, p ≤ 0.001),
une pression pulsée (PP) plus élevée (57 ± 15 vs 51 ± 14
mmHg; p ≤ 0.05), un tour de taille plus grand (95 ± 12 vs
90 ± 11 cm; p ≤ 0.0001) et une plus grande proportion
d’hypertrophie ventriculaire gauche (68 vs 28%; p ≤ 0.05)
que ceux non encore traités. Dans le sous groupe de
patients non encore traités, un risque cardiovasculaire (CV)
global élevé a été observé chez 8 (16%), 30 (60%) et 12
(100%) patients présentant respectivement, une HTA grade
1, 2 et 3. Un risque CV global élevé a été observé chez 10
(83%), 17 (94%) et 12 (71%) patients sous traitement
antihypertenseur ayant respectivement, une HTA grade 1, 2
et 3. En analyse multivariée, la durée d’HTA, le taux de
HDL-c, la glycémie à jeun et le traitement antihypertenseur
ont émergé comme les principaux déterminants du risque
CV global. Une HTA de 2 ans ou plus était associée à un
risque 7 fois plus élevé (OR ajusté 7.23; 95% CI 1.5742.88) ; par contre, un taux élevé de HDL-c (OR ajusté
0.19 95% CI 0.05-0.65; p = 0.008) et le traitement
antihypertenseur (OR ajusté 0.23 95% CI 0.08-0.64; p =
0.005) étaient des facteurs protecteurs.
Conclusion : quels que soient le stade et le statut
thérapeutique, l’HTA dans la présente série est associée à
un risque CV global élevé soulignant la nécessité d’une
stratégie thérapeutique plus agressive.
Mots clés: risque cardiovasculaire global, niveau,
déterminants, HTA, Noirs.

Objective: to evaluate the level and determinants of global
cardiovascular (CV) risk in untreated newly diagnosed and
treated black patients with arterial hypertension.
Design: cross sectional study
Setting: Hypertension Outpatient Clinic, University of Kinshasa
Hospital.
Methods: We obtained anthropometric, clinical, biological and
electrocardiographic (ECG) measurements in 100 consecutive
patients with arterial hypertension (47 females, 47%) aged 20
years or more. Risk stratification tables from WHO/ISH
guidelines (2003) were used to stratify global CV risk.
Multivariate logistic regression analysis was used to assess the
independent predictors of hypertrophy of left ventricular based
on ECG (ECG-LVH) as a marker of global CV risk.
Results: fifty patients (50%) were receiving antihypertensive
therapy; they were older (52 ± 8 vs 45 ± 9 years; p ≤ 0.001) and
had hypertension for long time (100 ± 77 vs 32 ± 48 months, p ≤
0.001), a higher pulse pressure, PP (57 ± 15 vs 51 ± 14 mmHg; p
≤ 0.05), waist circumference (95 ± 12 vs 90 ± 11 cm; p ≤ 0.0001)
and proportion of LVH (68 vs 28%; p ≤ 0.05) in comparison to
untreated patients for hypertension. In the group of untreated
newly diagnosed patients, high CV risk was observed in 8 (16%),
30 (60%) and 12 (100%) patients in hypertension grade 1, 2 and
3, respectively. High CV risk was observed in 10 (83%), 17
(94%) and 12 (71%) treated patients in hypertension grade 1, 2
and 3, respectively. In multivariate adjusted analysis, the main
determinants of CV risk were duration of hypertension (DHT),
HDL-c, fasting plasma glucose and hypertension treatment.
Patients with DHT > 2 years had a 7 times risk (adjusted OR
7.23; 95% CI 1.57-42.88) than those with DHT < 2 years. The
risk was lower in patients with HDL-c > 1.03 mmol/l (adjusted
OR 0.19 95% CI 0.05-0.65; p = 0.008) and those on hypertension
treatment (adjusted OR 0.23 95% CI 0.08-0.64; p = 0.005).
Conclusion: Whatever the stage and the therapeutic status in
these case series, hypertension is associated with high global CV
risk highlighting the need for more aggressive strategy treatment.

Cross sectional analysis for the
presence of CKD and associated risk
factors of data from 100 patients with
essential
hypertension
enrolled
consecutively in a case-control study of
lipid and non lipid risk factors, described
in details elsewhere (13). Hypertension
was defined as essential only on the basis
of medical history, physical examination
and urinalysis; specific tests to rule out
secondary causes of hypertension were not
performed. Available lifestyle data
included self reported physical activity and
smoking habits. Data were also available
for the duration of hypertension and
current
antihypertensive
medication.
Measures of adiposity included body mass
index (BMI) and waist circumference. All
patients had the following measurements
made after 12 h fasting: total cholesterol
(TC), high density lipoprotein-cholesterol
(HDL-c), triglyce-rides, glucose, uric acid,
fibrinogen, and creatinine. Low density
lipoprotein-choles-terol
(LDL-c)
and
creatinine clearance (CrCl) were calculated
according to Friedewal (15) and Cockcroft
and Gault (16) equations, respectively.
Metabolic syndrome (MS) was defined
according to NCEP-ATP III criteria (17).
Hyperfibrinogenemia was defined as
plasma fibrinogen levels > 3.5 g/l (18);
hyperuricemia, as uric acid levels > 413
µmol/l (19). Electrocardiographic left
ventricular hypertrophy (ECG-LVH) was
defined according to Cornell voltage index
as R wave in lead aVL ≥ 13 mm (20).
Global CV risk defined as the likelihood of
developing a major CV event (fatal or non
fatal stroke or myocardial infarction)
within the next 10 years was stratified in 3
categories (low, medium or moderate,
high) according to 2003 WHO/ISH
guidelines (21). All patients gave informed
consent and research and ethic committee
approved data collection.
Data are expressed as mean ± standard
deviation (SD) or relative frequency in
percent. The distribution of duration of
hypertension and triglycerides being
positively skewed, non parametric test

Introduction
Hypertension, notably untreated or
uncontrolled, is a major risk factor for
cardiovascular disease (CVD) morbidity
and mortality (1). This high CV risk is
thought to be partly explained by
metabolic distur-bances, primarily linked
to hypertension but also secondarily
influenced by antihyper-tensive drugs
themselves, target organ damage and
associated clinical conditions (2-6). Thus,
effective and rationale management of
hypertension should be based on a
comprehensive
strategy
integra-ting
control of high blood pressure (BP) and
associated risk factors (6). In this regard,
most current hypertension guidelines
emphasize the importance of assessing and
managing global or total CV risk in an
individual patient (3-7). Indeed, even in
patients with controlled BP, the presence
of additional risk factors is associated with
increased risk of CV events (2-5). Accurate
global CV risk evaluation appears as a
prerequisite for devising cost-effective
therapeutic strategies and setting the BP
goal to be achieved and the intensity with
it should be pursued in hypertensive
patients (3, 8).
In Democratic Republic of Congo
(DRC), the prevalence of hypertension has
increased dramatically over the past decade
reaching levels around 30% in the general
population (9-12). Hypertension is associated with multiple risk factors (13, 14).
Despite the growing evidence of the
importance of global CV risk on the care
of hypertensive patients, antihypertensive
therapy strategy remains still focused on
the reduction of BP without a particular
attention to other CV risk factors. The aim
of the present study was to evaluate the
level and determinants of global CV risk in
untreated newly diagnosed and treated
patients
with
arterial
hypertension
attending the Outpatient Hypertension
Clinic at the Kinshasa University Hospital.
Material and methods
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status

(Mann Whitney) was used for these
variables. Chi square and Student t tests
were used for comparing categorical and
continuous variables normally distributed,
respectively. Multiple logistic regression
analysis was used to evaluate the
independent contribution of selected
variables in the global CV risk using LVH
as a surrogate marker of CV risk. P value <
0.05 defined the level of statistical
significance. All statistical analyses were
performed with SPSS for Windows version
12.0.

Characteristic



General characteristics of the study
population
Clinical and biological characteristics
of the study population as a whole and
stratified by treatment status are
summarized in tables 1 and 2.

Gender: M/F
Age, years
DHT, months
Drug regimen
1 drug,%
2 drugs,%
3 drugs,%
BP control,%
Smoking,%
Alcohol,%
MS,%
LVH,%
BMI, Kg/m2
WC, cm
SBP, mmHg
DBP, mmHg
PP, mmHg
Heart rate,
b/min

Untreated
(n = 50)

Treated
(n = 50)

31/19
45 ± 9
32 ± 48

28/22
52 ± 8***
100 ± 77***

10
16
33
49
27 ± 5
94 ± 12
155 ± 19
101 ± 10
54 ± 14

8
12
30
28
27 ± 4
90 ± 11
152 ± 14
101 ± 7
51 ± 16

54
40
6
6
12
20
36
68***
27 ± 5
95 ± 12***
158 ± 22
101 ± 10
57 ± 12*

79 ± 11

77 ± 14

80 ± 14

Data are expressed as mean ± SD or relative frequency in
percent.
M: male, F: female, DHT: duration of hypertension,
MS: metabolic syndrome LVH, left ventricular
hypertrophy BMI: body mass index, WHR: waist
circumference,
SBP: systolic blood pressure DBP, diastolic blood
pressure PP, pulse pressure b, beat min, minute
*p ≤ 0.05 **p ≤ 0.01 ***p ≤ 0.001
Table 2. Biological characteristics of the study
population as a whole and stratified by treatment
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Treated
(n = 50)

A total of 100 consecutive hypertensive
patients (47 women) were examined. Their
mean age was 49 ± 10 years and average
levels of BMI and BP were 27 ± 5 Kg/m2
and 155 ± 19/101 ± 10 mmHg,
respectively. Fifty patients (50%) were
receiving antihypertensive medication as
monotherapy (n = 27) or combined therapy
(two drugs, n = 20; three drugs, n = 3);
treatment consisted of calcium channel
blockers, diuretics, angiotensin converting
enzyme inhibitors, central acting drugs and
beta blockers in 42%, 30%, 24%, 24% and
16% of patients, respectively.
Compared
to
untreated
newly
diagnosed patients, those receiving
antihypertensive drugs were older (52 ± 8
vs 45 ± 9; p ≤ 0.001) and had hypertension
with a longer duration (100 ± 77 vs 32 ±
48 months; p ≤ 0.001), a higher pulse
pressure, PP (57 ± 15 vs 51 ± 14 mmHg; p
≤ 0.05), waist circumference (95 ± 12 vs
90 ± 11 cm; p ≤ 0.0001) and proportion of
LVH (68 vs 28%; p ≤ 0.05) in comparison
to those not yet on treatment. Differences
observed between other biological
variables of interest did not reach the level
of statistical significance.

Table 1. Clinical characteristics of the study population
as a whole and stratified by treatment status
Whole
group
(n = 100)
53/47
49 ± 10
66 ± 72

Untreated
(n = 50)

TC, mmol/L
4.88 ± 1.44 4.90 ± 1.49
LDL-c,
3.36 ± 1.31
3.30 ± 1.29 3.42 ± 1.31
mmol/L
HDL-c,
1.27 ± 0.38
1.24 ± 0.14 1.31 ± 0.41
mmol/L
TG, mmol/L
1.07 ± 0.67
1.08 ± 0.46 1.05 ± 0.49
Glucose,
5.05 ± 0.77
4.94 ± 0.77 5.22 ± 0.77
mmol/L
Uric acid,
393 ± 112
382 ± 97
411 ± 138
mmol/L
Fibrinogen,
2.80 ± 0.80
2.79 ± 0.86 2.82 ± 0.73
g/L
Creatinine,
85 ± 16
109 ± 34
113 ± 37
µmol/L
CrCl,
97 ± 16
78 ± 25
85 ± 40
mL/min
Data are expressed as mean ± SD
TC: total cholesterol, LDL-c: low-density lipoproteincholesterol male, HDL-c: high-density lipoproteincholesterol, TG: triglycerides, CrCl: creatinine clearance
min, minute
*p ≤ 0.05 **p ≤ 0.01 ***p ≤ 0.001

Results

Characteristic

Whole
group
(n = 100)
5.01 ± 1.49

159

 Level of the global CV risk
According to 2003 WHO/ISH guidelines,
hypertension grade 1, 2 and 3 was found in
8 (16%), 30 (60%) and 12 (24%) untreated
newly diagnosed patients, respectively.
High CV risk (> 20%) was observed in 6
(75%), 22 (73%) and 12 (100%) patients in
hypertension grade 1, 2 and 3, respectively.
Among treated patients, hypertension
grade 1, 2 and 3 was observed in 12 (24%),
18 (36%) and 17 (34%) patients,
respectively. High CV risk was present in
10 (83%), 17 (94%) and 12 (71%) patients,
respectively.

Discussion
The main findings of the present crosssectional analysis are as follows: first,
treated hypertensives were older with
hypertension of a longer duration and had
increased PP levels, waist circumference
and higher proportions of LVH; second,
hypertension whatever the stage and
treatment status was associated with
increased global CV risk; third, duration of
hypertension, HDL-c levels, FPG levels
and treatment status have emerged as the
main independent predictors of the risk of
global CV risk.
Treated hypertensive patients were
older with hypertension of longer duration
and had increased PP. Age is a well-known
powerful CV risk; absolute CV risk for any
given level of BP has been reported to rise
with age (22). Age-induced CV damage is
thought to rely upon the process of CV
remodelling (22-25) and the clustering of
multiple risk factors (26). Vascular
remodelling has been reported to be
associated with arterial stiffness (25, 26)
and subsequent increase in PP, a powerful
CV risk factor (27, 28). In the present
analysis, increased PP could be explained
by the negative impact of the ageing
process and associated risk factors on
blood vessels. Another explanation could
be the lack (29, 30) or differential control
of systolic and diastolic BP with more
focus put on the reduction of diastolic BP
(31). Treated patients had also higher
proportions of LVH. The negative impact
of both ageing process and persistence of
high BP with associated CV risk factors on
CV system could explain the observed
increase in LV mass (32). Increased waist
circumference observed in treated patients
may translate insulin resistance often
associated with high BP that can be
worsened by antihypertensive drugs (33).
According to current guidelines (2, 3),
hypertension whatever the stage and
treatment status was associated with high
global CV risk. High global CV risk level
has been reported to be the threshold

Table 3. Multivariate predictors of the risk of left
ventricular hypertrophy in hypertensive patients
Variable
DHT < 2 yrs
DHT> 2 yrs
HDL-c < 1.03 mmol/l
HDL-c > 1.03 mol/l
FPG < 6.11 mmol/l
FPG > 6.11 mmol/l
Antihypertensive
treatment:
No
Yes


1

SE p value OR 95% CI

1.979 0.830 0.012

7.23
(1.57-42.88)

1
-1.647 0.621 0.008

0.19
(0.05-0.65)

1
- 1.638 0.740 0.027

0.19
(0.04-0.82)

1
-1.467 0.525 0.005

0.23
(0.08-0.64)

B: regression coefficient, SE: standard error, aOR:
adjusted odd ratio, CI: confidence interval, DHT:
duration of hypertension, HDL-c: high density
lipoprotein-cholesterol, FPG: fasting plasma glucose

Using LVH as a surrogate marker of
global CV risk, duration of hypertension
(DHT), HDL-c, fasting plasma glucose
(FPG) and treatment status have emerged
as the main independent predictors of
global CV risk. Patients with hypertension
of > 2 years had a 7 fold greater risk
(adjusted OR 7.23; 95% CI 1.57-42.88) of
having LVH in comparison to those with
hypertension < 2 years. The risk was lower
in patients with HDL-c > 1.03 mmol/l
(adjusted OR 0.19 95% CI 0.05-0.65; p =
0.008), FPG > 6.11 mmol/l (adjusted OR
0.19; 95% CI 0.04-0.82) and those on
antihypertensive therapy (adjusted OR 0.23
95% CI 0.08-0.64; p = 0.005).
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recommended for the initiation and the
intensity of pharmacologic therapy (2, 3).
BP control in patients with high global CV
risk will often need the frequent use of
three or more drugs (34). Many
epidemiological and clinical studies have
shown that an anti-hypertensive therapy
based on angiotensin converting enzyme
inhibitors (ACEIs), angiotensin II type 1
receptor blockers (ARBs) and calcium
channel blockers (CCBs) in combination
with HMG CoA reductase inhibitors
(Statins) is effective and safe in reducing
CV risk (35,36). Despite high residual
global CV risk, the majority of treated
patients in the present analysis were
receiving monotherapy. The observed high
global CV risk could also explain the poor
BP control in treated patient (37). It has
been reported than BP control declines
with the increase of the number of risk
factors (37).
Duration of hypertension, HDL-c
levels, fasting PG and treatment status
have emerged as the main predictors of CV
risk. Global CV risk appears to increase
with duration of hypertension. Duration of
hyper-tension
could
translate
as
aforementioned the negative impact of
ageing process on CV system. High HDL-c
seems to be cardio-protective in the present
analysis. Increased HDL-c levels have
been reported to confer CV protection
through inhibition of LDL-c oxidation
(38). Elevated levels of FPG paradoxically
conferred CV protection. This apparent
paradoxical protective effect could be
explained by the so-called phenomenon of
reverse epidemiology of traditional risk
factors seen in chronic diseases (39).
Antihypertensive therapy was associated
with low CV risk. This finding agrees with
previous reports highlighting the role of
antihypertensive therapy in the reduction
of CV risk (37).
The interpretation of the results of the
present study is confronted with some
limitations. The cross sectional design of
the present analysis precludes clear
establish-ment of a causal relationship
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between LVH as a surrogate marker of CV
risk and associated risk factors.
Furthermore, the sample size could not
allow sufficient power to detect additional
associations. The relationship between
variables of interest could be attenuated by
a regression dilution bias since only a
single measurement was performed. One
wonders to what extent the conclusions of
the present clinical based study could be
extrapolated to the general population
given the bias in the referral of patients.
Conclusion
The present cross-sectional analysis
has shown that hypertension whatever the
stage and treatment status is associated
with high global CV risk highlighting the
need for more aggressive therapeutic
strategies. Anti-hypertensive therapy has
emerged as one of the main independent
predictors of CV risk and confers a CV
protective effect. Due to methodological
limitations, the results of the present
analysis need to be confirmed and
validated in a more elaborated study with a
sample
more
representative
of
hypertensive population.
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