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Abstract

Background: ; Inflammation has been found to correlate with endothelial
dysfunction and relate to renin-angiotensin system, as a result it has
hypothesized that hypertension may be in part an inflammatory disorder.High-
sensitivity C- reactive protein( Hs-CRP) is an independent predictor of future
cardiovascular events and it predicts risk of incident hypertension.

Objectives: of this study is to determine the relationship of the Hs-CRP, a
marker of systemic inflammation, with hypertension in hypertensive patients
living in United Arabic Emirates.

Patients & Methods: This study was conducted in,Dubai between May 2008
and April 2009. 86 patients with hypertension and 84 healthy individuals were
included in this study. Hs-CRP  and lipid profile;Total
cholesterol(TC).Triglyceride(TG),Low density lipoprotein(LDL),and High
density lipoprotein (HDL) were measured for both groups.

Results: Hs-CRP levels were higher in hypertensive patients than in control, but
this difference was not statistically significant (p=0.217).Frequency of low and
high risk levels was significantly higher in hypertensive patients than in control
(p=0.003),while at average risk levels frequency was higher in control
individuals than in patients (p=0.003).Overall there was positive association
between increasing levels of Hs-CRP and risk of developing hypertension.
There was no significant correlation between Hs-CRP and BMI,
(r=0.6,p=0.447).SBP(r=0.0.197;p=0.139) and DBP(r=0.112,p=0.455).
ConclusionlIn: High s-CRP is an independent risk factor for hypertension ,so it
is recommended to be done as part of strategies of global risk assessment.
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INTRODUCTION

There are a large number of studies done allover the
world suggested that inflammation is important in
atherosclerosis  .Inflammation  has also  been
hypothesized to play a role in the development of
hypertension ,and cross sectional evidence demonstrates
higher hs-CRP levels among those individuals with
elevated blood pressure (BP)'®

Large number of prospective trials have shown that
inflammatory biomarker, highs-CRP, is an independent
predictor of future cardiovascular events and it predicts
risk of incident hypertension and diabetes 78
Inflammation has been shown to correlate with
endothelial dysfunction and relate to renin-angiotensin
system?, as a result it has hypothesized that hypertension
may be in part an inflammatory disorder. Scientific
studies have found that the higher the hs-CRP , the
higher the risk of having heart attack.

Studies done in United states and Europe have also
found that elevated levels of highs-CRP among
apparently healthy men and women are a strong
predictor of future cardiovascular events, and showed
that there is association between sudden cardiac death
,peripheral arterial disease and highs-CRP.10-13

Higher level of hs-CRP may increase BP by reducing
nitric oxide production in endothelial cells®.

The aim of this study was to see whether hs-CRP ,a
marker of systemic inflammation, is associated with
incident hypertension.

PATIENTS AND METHODS

This study was done in Dubai, UAE, during the period
between May 2008-April 2009 .86 hypertensive patients
and 84 controlled people were included in this study.
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A clinical and demographic data of all patients and
control individuals were recorded. .Only patients with
history of high BP are included in the study .The
individual with a history of diabetes mellitus ,CAD and
chronic Kidney disease were excluded .

Inclusion criteria included adult patient living in UAE
whether local people or expatriate .Hypertensive
patients is defined as either a new physician diagnosis,
the initiation of antihypertensive treatment or self-
reported systolic BP of at least 140 mmHg or diastolic
BP of at least 90 mmHg .

Fasting venous blood samples were taken from each
patient and control people, which

was analyzes for hs-CRP and lipid profile including
total, cholesterol(TC),Triglyceride(TG),High density
lipoprotein(HDL),and Low density lipoprotein (LDL),
Hs-CRP was measured by immunoturbidimetric
method. lipid profile were analyzed by enzymatic
colorimetric method. All the above tests were done by
Olympus AV400fully automated chemistry analser.

Statistical analysis was performed using( SPSS-17)
computer Software Program Statistical Package for
Social Science.Data were presented as mean,
SD,frequency and percentage ,.The t-test and chi-square
test were applied for testing significance using 0.05 as
level of significance. .A p-value of <0.05 was
considered as statically significant. Spearman’s
correlation coefficient was determined for correlation
and regression between hs-CRP and other parameters in
hypertensive patients.

RESULT

Baseline characteristic of the study population, lipid
profile and hs-CRP are shown in Table 1. There was
significant differences in age ,BMI, and BP between
patients and control subjects( P=0.0001).

TC and LDL were significantly higher in patients with
hypertension ( P=0.028,0,002) respectively ,while TG
and HDL levels dose not show significant difference
between two groups (P=0.466,0.814) respectively .Hs-
CRP levels were higher in hypertensive patients than
control (6.38 V 4.32) ,but this mean level was not
statically significant.

Frequency of low and high risk levels was significantly
higher in hypertensive patients than control people
(19.3%V 10.5% ;62.75 V 42.1%) respectively with(
P=0.003).

At moderate risk levels frequency was significantly
higher in controls than hypertensive patients (18.1% V
47.4%, P=0.003) as shown in( Table I1).

Overall, there was a positive association between
increasing levels of hs-CRP and risk of developing
hypertension (Table 11).This study showed that patients
with systolic hypertension have moderate to severe
levels of high s-CRP,30.8% and 69.2% respectively.
Patients with diastolic hypertension have high s-CRP
levels ranged between slight 20% to high level 80%,
while those patients with both systolic and diastolic
hypertension have  high s-CRP ranged from mild,
moderate to severe levels as shown in Figure |

There was no significant correlation between hs-CRP
and BMI, (r=0.6 p=0.447).SBP(r=0.0.197;p=0.139) and
DBP(r=0.112,p=0.455) as shown in Figure 2 and 3
respectively.
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Figure 1 The high S-CRP and type of hypertension..
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Figure 2. The correlation between high sensitive C-
Reactive protein and systolic hypertension (r= -0.197,
P=0.139).

100000 =-—
s0.0000 —
rac000 = o R- Square = 0.01

High 5-CRF = 19%.92 + - &15 * DEP

raoo00 —

00000 —

L L ¥ N S
@0 EL DBP 105 11a

Figure 3. The correlation between high sensitive C-
Reactive protein and systolic hypertension (r= -0.197,
P=0.139).
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Table 1. The Clinical Characteristic and Demographic data of Control and Patients with Hypertension.

Patients No (%)

Age (years) 47.6%9.0

Males 59 (68.6%0)
Females 27 (31.4%)
BMI 31.8246.21
SBP 142.63+12.40
DBP 89.42+8.92

Total Cholesterol 218.16+33.59

Triglycerides 167.83+97.61
HDL 45.96+9.75
LDL 146.24+29.18
High sCRP 6.38+9.77

Control No(%0) P value
37.4046.54 0.0001*
70 (83.3%) 0.076

14 (16.7%)

29.68+4.65 0.050*
123.86+9.66 0.0001*
79.29+5.69 0.0001*
201.98+38.60 0.028*
155.74+81.33 0.508

46.47+13.38 0.814
123.84+37.73 0.002*

4.32+4.29 0.217

Table 2. The percentage distribution of different risk categories of control and hypertensive patients.

High s-CRP
Low (<1) 17 (19.3%)
Moderates (1-3) 16 (18.1%)
Severe (>3) 53 (62.6%)

Patients No (%)

DISCUSSION

Despite the fact that up to 50 millions US individuals are
affected ,the etiology of hypertension often remained
unclear®®. Although hypertension awareness, treatment,
and control rates have increased during the past three
decades, the identification of individuals at risk for
hypertension remains a high priority*s.

The study data showed the prevalence of undesirable
risk levels of hs-CRP was higher in both low and sever
ranges, and the difference was significant. Moreover
the hs-CRP levels was significantly higher in healthy
individual in moderate risk range. A possible
explanation is that, those control individuals in
moderate risk group, could have BMI higher than
hypertensive patients (42.9%) of those people are
overweight in comparison with( 34%) in hypertensive
patients ,or could have another risk factors such as
undiscovered diabetes or renal impairment, which could
cause such a level in hs-CRP.The study provides
evidence that levels of hs-CRP is independently
increased in patients who are without baseline
cardiovascular factors .Diabetes mellitus ,renal disease
,coronary artery disease and stroke which could be a
cause of hs-CRP. This result is consistent to what

Control No(%o) P value
9(10.7%) 0.003*
38 (45.2%)
37 (44.1%)

mentioned in JINC7.%° .High s-CRP has been reported to
decrease production of nitric oxide by endothelial cells
and thus might indirectly promote vasoconstriction and
up regulating angiotensin type-l receptor expression,
affecting the renin angiotensin system and contributing
to the pathogenesis of hypertension, 61718

The data showed that hs-CRP has been associated more
with DBP than SBP, this result is inconsistent with study
done by Sesso,et all ,who showed that CRP has been
more strongly associated with systolic BP than DBP?°,

The current data provide evidence that hs-CRP is
independent risk factor for high BP, but we cannot
confirm that ,because the study showed also high highs-
CRP in overweight and obese control individual, so
more studies are required to clarify this issue, similar
finding have been reported by Haider et al.?°

Conclusion and recommendations;

1-Hs-CRP is an independent factor and can be useful
parameter to differentiate hypertensive patient from
normal individual especially those who are not
overweight or obese.2-Hs-CRP test should be
recommended to be routinely done in hypertensive
patient as part of strategies of global risk assessment.
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