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Abstract
The study included 48 patients with stable angina pectoris and 41 control subiects to evaluate

lhe association between inflammatory markers (C-reactive protein and plasma fibrinogen) and angina
Pectoris.

The study revealed that plasma fibrinogen (P<0.001), C-reactive protein (P<0.01), as welt as
lipid profile (total cholesterol (P<0.001), low-density lipoprotein chotesrerol (p<0.01), triglycerides
(P<0.01) and low-densib, lipoprotein cholestercl,&igh-densiq, iipoFotein cholestercl rario (p<0.01)
were significantly higher anong patients with stable angim pectoris compared to controls. Wlile, rhere
was ro significant diferences in high-density, lipoprotein chotesterol level between patienB ano
\onnols (  P 0.05).

The present study clearly demonstmted a strong association berween inflanmatory markers
and angina pectotis, suggesting a role for these rnarken in the pathogenesis and the progression of
coronary heal.t disease_ 
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Introduction
The suggestion thar aLherosclesosis is ar
inJlammatory process - is nor-l
increasingl) accepred(1.2). Also, Lhe lisr
of inflammatory markers linked to
alherosclerosis alld coronaD heart
disease (CHD) is extending.

Beside the classical risk factors
of CHD, seveml markers of

inflammation have been implicated in
the pathogenesis and progression of
CHD such as fib nogen, C-reactive
protein. ron Willebrand laclor, serum
amyloid A, and interleukin-6 (3-5).

It has been suggesled thal
markers of inllammaLjon parlicularly (-
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rcactive protein and fibdnogen, axe
independent predictors of CI,ID (6).

Also the levels of these markers
are not only conelated with CHD
severib', but also wilh the progtlosis of
CHD as well as subsequent
cardiovascular events (7).

kr an earlier study, we found that
patients with acute myocardial infarctio[
have significantly elevated plasma
fibrinogen level and we suggested that
the rclationship of plasma fibrinogen
with CHD may be as strong as that of
lipid profile(8).

The aim of this study was to
determine the level of plasma fibdnogen
a-nd C-reactive prctein among patients
with stable angina pectoris.

Patients and methods
Patients

This is a prospective study
extended fiom September, 2001
thoughout May, 2002 and included 48
patients with stable angina pectoris
diagnosed by consultant physicians.
They were 33 males and 15 females,
their age ranged from 27-79 yeNs (meat
: 47.6). All were outpatients refened by
their specialists for follow-up
investigations.

Controls
Fofy-one apparcntly healdry

subjects were included as a control
group. They were 27 nales and 14
l'emales, their age ranged ftom 30-69
years (mean= 49.2). There was no
history of CHD , hypertension or
diabetes mellitus among control
individuals.

Methods
Blood sample werc collected

after 10-12 hour fasting. Each blood
sample was divided into 2 pafts: The
frrst part, anticoagulated with sodium
citrate for the determination of plasma
fibrinogen level (9). Serum was
separated from the second palt for the
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determination of C-reactive protem
concenlra(ion and lipid and lipoprotein
profile. C-reactive prctein was
determined Lrsing kit from Biomaghreb,
Tunis.. Lipid and lipoprotein profile
(total cholesterol. (TC), high density
lipoprotein cholesterol (HDL-C) and
tiglyceddes (TG) levels were
determined using kits ftom bioMerieux,
France. All procedures were performed
according to the instructions of the
manufactuet. The level of low density
lipoprotein cholesterol (LDL-C) was
calculated using friedewald equation
(10).

LDL-C = TC-(FIDL-C + TG/5)
Statistical analysis. Chi-square and t-
tests were used (P<0.05) was considered
to be statistically significant.

Results
Table 1 summarizes lhe basic

chamctedstics of patients wi& stable
angrna pectods and contol subjects.
Systolic and diastolic blood pressure
were significantly elevated among
angina pectoris patients in comparison to
controls (P<0.001). On the other hand,
there werc no significant differences
between patients and conhols with
regard to age, body mass index,
ftequency of cigarette smokers and
family history ofCHD (P>0.05).

As sho\a11 in Table 2, the levels
of inflammatory markers (fibrinogen
(P<0.001) and C-reactive protein
(P<0.01) as well as lipid and lipoprotein
profile (TC (P<0.001), TG (P<0.01),
LDL-C (P<0.01) and LDL-C,4IDL-C
ratio (P<0.01) were significantly higher
among angina pectoris patients
compared to controls, while there was no
srgnrlrcanI dtlterences in HDL-( ]e\el
between patients with stable angina
patients and controls (P>0.05).

Discussion
CHD is one of the leading cause

of morbidity and mortaliry both in
developed and developing countries(1 1).
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Plasma fibrinogen and C-reactive
protein are the most frequent markers of
in flammarion implicated in CHD(1.12).
Ihe independenl association of elerated
plasma fibrinogen with cardiovascular
death was at least as strong as that of
elevated blood cholesterol 1 (3).

The present study clearly
demonstrated significantl l ele\ared
plasma fibrinogen and C-reaclive protein
in patients with stable angina pectods.
I his is in agreement wilh several
reponsf2.7.l4). lt implies a subslanrial
role of these inflammatory markem in
the pathophysiology of CHD.

Plasma fibrinogen is an
independent corelate of prognostically
rclevanl cardiovascular target organ
damage(l5), and also, predicted cardiac
death in palients suffered ftom
mlocardial infarction(16). On the other
hand, cau.al, associalion has been
demonstrated bel\ een C-reaclive protein
and the pathogenesis of coronary
aLherosclerosis(12). h addition. C-
reactive prctein can selve as a maxker of
prevalent CHD risk ir populations uilh
low cholesterol, levels(1 7).

C-reactive protein levels
aggravare fie risk due ro classical CHD
dsk factors (18).

The role of infection in the
inil iarion andror progression of
atherosclerosis and CHD has attracted
considerable attention in recent years.

The impofant pathogens
implicated ia the pathogenesis of
atherosclerosis are Chlamydia
pneumoniae and helicobacter pylon
(19,20). Stille and Dittnann (21)
suggested that an increased
inflammalory marLers in association
with myocardial inlarction are not risk
factors, but signs of ar active chronic
infection. It is possible that elevated
levels of inflammatory markers may be
secondary to a pre-existing infective
process and not p mary sk factors.

In conclusion, lhe association
belween plasma fibrinogen and C-

reactive protein level and CHD risk is
strong, and the inclusion of the
measurement of these markers irr
palients with CHD may have valuable
prognostic signihcance.

Acknowledqements
l-m deeply indebled lo Dr. Sabah

M. Sher.raish , Dr. Abbas A. \4ansour
and Dr. Saad Sh. Hamadi for their
kindfi.rl l  cooperalion in rel 'ening patient:
Thanks extended to Dr. Salman K.
Ajlaan for revising the maruscript.

ieferences
l -  Cupra  S.  A lherosc le ros is . lgsg :143.1 .
2- Gram J. Bladberg EM. Moller L. el
al. , J.Intem.Med. 2000:247:205.
.l- Hoffmeister A, RoLhenbacher D.
Bazner U, et al. , Am.J.Cardiol. 2001:
87,262.
4- Palel P. \4endall MA. Carrington D
et al., BMJ. 1995,311,'711.
5- Yudkin JS. Kumari M. Humphries
SE, Mohamed-Ali V. , Atherosclerosis,
2000; 148: 209 .
6- Koukkunen H, Pentila K,
Kemppainen A. et al. . Ann Ved. 200 | -
33 ,37 .
7- Tataru MC. Schulte H. von-
Eckardstein A. et al. . Coron ArieD Dis.
2001; 12: 157.
8- Baqir Y.A. A , Med.J. Bas8h
University, 2001 ; 19,26.
o- Varely H. Cowenlock AH. Bell M
Praclical clinical biochemistry. r olume
l, )-. eon. London: wrlltarn Hernemann
Medical Books, 1981, 557.
l0- Friedewald WT. Lerl1 Rl
Fredickson DS. ,Clin Chem 1972; 18
499.
1 1 - Wintleby MA, Robinson TN,
Sundquist J. Kraemer HC. JAN,4A. lqgq:
281, 1006.
I 2- Talaru MC, Heinnich J, Junler R. el
al. , Eur Heart J. 2000; 21,1000.
ll- Meade TW, \onh WRS, Chakrabani
R" et al. ,Lancet 1980; 1: 1050.
l4-Joubran R" Shamieh M, Juma M.
Saudi Med J. 1998; 19:269.

195



Medical Joumal of Babyion - 2004 Volume - 1 - no .2 .:,rjri ,,rr - J ,i! i9 - 2004 i,.Lr , !r" iL;

l5-Palmieri V, Celentano A, Roman 18- Kewinen H, Palosuo T, Manninen V,
MJ, et al. , H)?ertension. 2001; 38, etal.,AmHeartJ.2001;141,580.
1068. l9-Sessa R, Di-Pietro M, Santino I, et
16- Retterstol L, Kierulf P, Pedersen JC, al. ,Am Head J. 1999; L3'7 t 1116.'
et al. , J Intem Med. 2001;,249,511. 20- Mendall M, Goggin P, LelT J, et al. ,
17-Onat A, Sansoy V, Yildirim B, et Br. Healt J. 1994;:71,437.
al., Am. J. Cardiol.2001;88:601. 21- Sti l le W, Dithnann R, Herz 1998;23,

185.

Table 1 Characteristics ofpatients with angina pecto s and control subjects.

Charactedstic Patients
(n = 48)

Controls
(n=41)

Age (years) 47.6:110.8 49.2!9.8
Body mass index ftg/m") 30.515.3 29.1!3.4
Systolic blood pressure (mmHg) 154.7+I4.94'k* t41.7!t0.6
Diastolic blood pressure (rnmHgl 929+5.1**"1 87.8 4.9
Cigarene smoking lolo ) 45.8 39.0
Family historv of CHD (%) 25.0 14.6
Values are given as meantstandard deviation
*** . P<0.001

Table 2 Plasma fibdnogen, C-reactive protein and lipid profile among patients wilh
stable angina pecto s and contol subjects.

Values are given as meanlstandard deviation
*+ : P<0.01
*** . P<0 001

Parameters Patients
(n = 48)

Controls
(n=41)

Fibrinogen 1mg/d1.1 331.6t128.0*'rx 234.0t50.1
C-reactive protein (mg/l) 8.315.6*x 6.311.3
TC (ng/dl) 228.8+46.9'x* '* 197.8!27.8
TG (mg/dl; 271 .7!98.9** t60.2!41.6
HDL-C (mg/dl) 44.5t_6.1 46.818.4
LDL-C (mg/dl) 140.8143.1*'r tt9.1x25.9
LDL-C,4IDL-C ratio 3.2r1.1x* 2.6X0.7
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