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Abstract

Serum high sensitivity C - reactive protein and systemic hypertension
Inflammation has been shown to be correlate with endothelial dysfunction and relate to
rennin angiotensin system. This study is a case control analytic study that was
conducted in El-Kasr El-Aini Hospital in order to find out the relation between high
sengitivity-CRP and hypertension, the study included 60 patients with primary
hypertension and 15 normal subjects as a control group.

Exclusion criteria: Secondary hypertension. Infection, autoimmune, inflammatory

disorders, malignant disease and steroid therapy. Renal or hepatic impairment.

All patientsincluded in the study wer e subjected to the following:

Full history taking with special emphasis on history of hypertension, drug therapy,
complications of hypertension and cardiac history ,full medical examination including
blood pressure, body mass index and signs of inflammation and autoimmune disease,
Laboratory investigations including: complete blood count, erythrocyte sedimentation
rate by wintergreen method, Fasting and 2 hours post-prandial blood sugar level, urea,
creatinine, uric acid, SGPT, SGOT, PT, Cholesterol, Triglycerides, HDL and
LDL,Serum level of C-reactive protein by a high sensitivity assay method ,ECG..
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| ntroduction:

As one of the earliest recorded medical conditidngertension and its
consequences contribute significantly to worldwimerbidity and mortality. In
spite of its widespread prevalence and intensearelsanto its pathophysiology,
only 5% of hypertensive patients have an identiialtause. While our
understanding of the cause of hypertension is exeeasing, we now know that
hypertension is the product of dynamic interactiogtween various diverse
genetic, physiological, environmental and psychiglaigfactors. Of considerable
interest is the fact that we have not yet deterthitie extent to which each of
these factors contribute to hypertendiBearce et al., 2006).

Studies have indicated a close relationship betwhgpertensionand
inflammation, showing that tissue expression andsipha concentration of
inflammatory mediators are increased in patieits essential hypertension and in
experimental models of hypertensidrhese inflammatory mediators include C
reactive protein (CRP), interleukin (IL)-6, IL-lurhour necrosis factoTNF-),
monocyte chemoattractant protein-1 (MCP-1), intéutae adhesion molecule-1
(ICAM-1) and vascular cell adhesion molecule/CAM-1), and have been linked
to the activation of thauclear factor kappa B (NF-B) system. For example,
peripheral monocytes from hypertensive patients, phoductionof IL-13 and
TNF- was significantly increased upon lipopolysaite stimulation
(Vongpatanasin et al., 2007).

C-reactive protein (CRP) is a marker of systemitammationand has been
postulated to increase the risk of the developmértypertension. Although a

large number of studies show tlagher levels of circulating CRP are related to

1



higher bloodpressure, these associations may be noncausabr&iett increase
CRP levels (such as obesity, smoking, adveosgeconomic circumstances, and
various disease states) m#yemselves influence blood pressure levels. The
conventionabpproach to this issue is to statistically adjustduch confounding
factors, but this approach may be misleading giweasuremengrror in the
assessment of confounders or the presence of uormedasnfounders, both of
which lead to inadequate statistical contaold residual confounding. Further,
because most studiestbfs association have been cross-sectional, revatsality
cannot be excludebusan et al., 2007).

Higher level of C-reactive protein may increasePeducing nitric oxide
production in the endothelial cells, resulting iaswconstriction and increase
production of endothelifSesso et al., 2003).



Aim of thework:

1 To measure the level of high sensitivity C-reacfivetein in patients with
essential hypertension and determine the correlé@ween high sensitivity

C-reactive protein and essential hypertension.

2 To investigate the possible correlation with otlparameters as patient’s
age, smoking, body mass index, level of both sistaind diastolic

hypertension, lipid profile and blood sugar.
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Hypertension

Hypertension affects approximately 50 million miduals in the United
States and approximately 1 billion worldwide. A tpopulation ages, the
prevalence of hypertension will increase even frrtinless broad and effective
preventive measures are implemented. Recent datatfre Framingham Heart
Study suggest that individuals who are normotensiveage 55 have a 90
percent lifetime risk for developing hypertensidatain et al. 2004)

Incidence:

The classification of adult blood pressure based itsnimpact on
cardiovascular disease was provided by NIH in 199@int National
Committee on Prevention, Detection, Evaluation, and Treatment of High
Blood Pressure, 1997). In this classification, the optimal blood presswi¢h
respect to cardiovascular risk is SBP <120 mm Hd BBP <80 mm Hg.
Persons with stage | (mild) hypertension have SB&-159 mm Hg or DBP
90-99 mm Hg based on the average of two or momings taken at each of
two or more visits after an initial screening. P&s with stage Il hypertension
have SBP 160-179 mm Hg or DBP 100-109 mm Hg. Psraath stage Il
hypertension have SBP180 mm Hg or DBP> 110 mm Hg. Based on these
definitions, as many as 43 million people in thatekh States have hypertension
or are taking antihypertensive medication, whickcamts for approximately
24% of the adult populatiofwood et al. 1998).

Hypertension is a major health problem in Egyptwvatprevalence rate of
26.3% among the adult population (> 25 years)pitralence increases with
aging, approximately 50% of Egyptians above the @g&0 years suffer from
hypertension. About seven million Egyptians hadhhidood pressure in the
year 19931 brahim et al., 1995).
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Risks of hypertension include cardiovascular coogpions (heart failure,
myocardial infarction, atrial fibrillation, aneunmys, dissection), renal
(azotemia) and cerebrovascular (stroke, transisnohemic attacks "TIA",
dementia), resulting in disability and prematureatle These risks can be
reversed by treatment and control of hypertensldypertension is poorly
managed in Egyptians. The rates of awarenessmeaatand control are low.
Only 8% of hypertensive Egyptians have their blogmessure controlled
(Ibrahim, 2003).

The proportion the adult population having hypesten or taking
antihypertensive medication varies with (1) raa@ng higher in blacks (32.4%)
and lower in whites (23.3%) and Mexican America2.§%); (2) age, because
in the industrialized countries, systolic BP con#és to rise throughout life,
whereas diastolic BP rises until age 55 to 60 yeard thus the greater increase
in the prevalence of hypertension is mainly duesystolic hypertension; (3)
geographic patterns, because hypertension is mevalent in the southeastern
United States; (4) gender, because hypertensiomoiee prevalent in men
(though menopause tends to abolish this differeramedl (5) socioeconomic
status, which is an indicator of lifestyle attribsitand inversely related to the
prevalence, morbidity and mortality rates of hypesion(Carretero & Oparil
2000).

Etiology:

Essential, primary, or idiopathic hypertension eficed as high BP
without secondary causes, such as renovascularasdgiserenal failure,
pheochromocytoma, aldosteronism, or other causeeaindary hypertension
or mendelian forms (monogenic). Essential hypertenaccounts for 95% of
all cases of hypertension. However, essential ligpsion is a heterogeneous

disorder, with different subjects having differeausal factors that lead to high

]
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BP. In most patients, one or several of these sauae be recognized and

modified in order to reduce the future CVD risk.

Risk factors:

1. Age.

2.

3.

Obesity.

Insulin resistance.
High alcohol intake.
High salt intake
Stress.

Low potassium intake.
Low calcium intake.
Genetic predisposition.

The most important independent risk factors foe ttevelopment of

hypertension have been shown to be age (multipgleession coefficient

0.58 in men and 0.75 in women) and subscapulaf@d#limas a measure of

obesity (multiple regression coefficient 0.28 inrmand 0.37 in women)
(Kannel 1990).

Future hypertensives tend to evolve from the upget of the normal

blood pressure distribution. Hence, initial BP istually the best single

predictor of the future hypertension incidence. ldger, a fat person is at an

increased risk of future hypertension regardleskigher initial BP. Baseline

BP explains no more than 20% of the hypertensiasity-incidence

relationship. Attributable risk estimates, using @wesity threshold of 1 cm

-
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subscapular skinfold, suggest that 78% of hypeidan® men, as opposed to

65% in women, is directly attributable to adiposity

In the Framingham studyshley & Kannel 1974), it was estimated that
each 10% weight gain is associated with a 6.5 mnmdgease in systolic BP.
The mechanism by which obesity raises BP is noly fuhderstood, but
increased BMI is associated with an increase ismévolume and cardiac
output. BP in obese adolescents is sodium-sensiding fasting insulin is a

predictor of this sensitivityRocchini et al. 1989).

This sensitivity has been suggested to be dubeéadmbined effect of
hyperinsulinemia, hyperaldosteronism and increasdidity of the sympathetic

nervous syster(Carretero & Oparil 2000).

Other potentially modifiable risk factors that iease BP have been
shown to be insulin resistance, high alcohol intdkgh salt intake (in salt-
sensitive patients), stress, low potassium intaicelaw calcium intakéLifton
1996).

Furthermore, many of these factors are additivehsas obesity and alcohol
intake. The influence of genes on BP has been stgmdy family studies,
pedigree and twin studies. BP variability attriltlte all genetic factors varies
from 25% in pedigree studies to 65% in twin studigdditionally, genetic
factors also influence behavioral patterns, whidghinlead to BP elevation.
Mutations in at least 10 genes have been showaige BP through a common
pathway by increasing or decreasing salt and watdysorption by the nephron
(Lifton 1996).



