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Investigation of Risk Factors and High-Sensitive
C-Reactive Protein Levels in Patients with

Leriche Syndrome Concomitant
Coronary Artery Disease and
Significant Carotid Stenosis

AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee:: Cli ni cal ma ni fes ta ti ons of at he rosc le ro sis are co ro nary ar tery di se a se (CAD),
ce reb ro vas cu lar di se a se, and pe rip he ral ar tery di se a se. The most ad van ced cli ni cal form of at he -
rosc le ro sis is in vol ve ment of all the thre e vas cu lar beds. The aim of the pre sent study is analy sis of
risk pro fi les and de tec ti on of high-sen si ti ve C-re ac ti ve pro te in (hsCRP) le vels of pa ti ents with Le -
ric he syndro me con co mi tant CAD and se ve re ca ro tid ste no sis. MMaa  ttee  rrii  aall  aanndd  MMeett  hhooddss:: Twenty-one
pa ti ents, who we re fol lo wed in our cli nic with Le ric he syndro me and de tec ted CAD and se ve re ca -
ro tid ste no sis, we re rec ru i ted as study gro up. Con trol gro up con sis ted of 25 pa ti ents with only CAD
who we re matc hed to the study gro up for age and sex. RRee  ssuullttss:: Whi le 85.7% of the pa ti ents in the
study gro up had thre e or mo re risk fac tors, this ra te was only 36% in the con trol gro up (p=0.004).
Of the pa ti ent in the study gro up, 95.2% we re ma le, 76.2% we re hyper ten si ve, and 38.1% we re di-
a be tic. It was re mar kab le that, in the study gro up, smo king ha bit was mo re (90.5% and 52%, res -
pec ti vely; p= 0.02), and HDL-cho les te rol le vels we re lo west (27.2 ± 3.5 mg/dl and 39.8 ± 6.5 mg/dl,
res pec ti vely; p< 0.001) than the con trol gro up. Com pa red to the con trol gro up, hsCRP le vels we re
hig her in the study gro up (6.39 ± 2.77 mg/L and 2.7 ± 1.43 mg/L, res pec ti vely; p< 0.001). CCoonncc  lluu  ssii  --
oonn:: The re are many risk fac tors in pa ti ents with Le ric he syndro me con co mi tant CAD and se ve re ca -
ro tid ste no sis. High hsCRP le vels, smo king ha bit, and very low HDL-cho les te rol le vels co me in to
pro mi nen ce in the se pa ti ents.

KKeeyy  WWoorrddss::  At he rosc le ro sis; ca ro tid ar tery di se a ses; co ro nary ar tery di se a se; 
C-re ac ti ve pro te in, le ric he syndro me

ÖÖZZEETT  AAmmaaçç:: Ate rosk le roz, kli nik ola rak ko ro ner ar ter has ta lı ğı, se reb ro vas kü ler has ta lık ve pe ri -
fe rik ar ter has ta lı ğı şek lin de ken di ni gös te rir. Bu 3 da mar ya ta ğı nın da tu tul ma sı ate rosk le ro zun en
şid det li kli nik şek li dir. Bu ça lış ma nın ama cı, eş lik eden ko ro ner ar ter has ta lı ğı ve cid di ka ro tis ste -
no zu olan Le ric he sen drom lu has ta la rın risk fak tör le ri pro fil le ri nin ve yük sek du yar lı c-re ak tif pro -
te in (CRP) dü zey le ri nin araş tı rıl ma sı dır. GGee  rreeçç  vvee  YYöönn  tteemm  lleerr:: Ça lış ma gru bu kli ni ği miz de Le ric he
sen dro mu ta nı sı ile ta kip edi len ve eş lik eden ko ro ner ar ter has ta lı ğı ile şid det li ka ro tis dar lı ğı sap -
ta nan 21 has ta dan oluş tu rul du. Kon trol gru bu ise, ça lış ma gru bu ile yaş ve cin si yet ba kı mın dan eş -
le şen ko ro ner ar ter has ta lı ğı bu lu nan 25 ol gu dan iba ret ti. BBuull  gguu  llaarr:: Ça lış ma gru bu nu oluş tu ran
has ta la rın %85.7’sin de 3 ve ya da ha faz la risk fak tö rü  mev cut iken, kon trol gru bun da bu oran sa -
de ce %36 idi (p= 0.004). Ça lış ma gru bun da ki has ta la rın %95.2’si er kek, %76.2’si hi per tan sif, %38.1’i
di ya be tik idi. Ça lış ma gru bun da, kon trol gru bu na kı yas la si ga ra iç me alış kan lı ğı da ha faz la (sı ra sıy -
la %90.5 ve %52, p= 0.02), HDL-ko les te rol dü zey le ri ise çok da ha dü şük idi (sı ra sıy la, 27.2 ± 3.5
mg/dl ve 39.8 ± 6.5 mg/dl, p< 0.001). Ça lış ma gru bun da ki yük sek du yar lı CRP dü zey le ri ise kon rol
gru bu na kı yas la da ha yük sek ti (sı ra sıy la 6.39 ± 2.77 mg/L ve 2.7 ± 1.43 mg/L, p< 0.001). SSoo  nnuuçç::  Ko -
ro ner ar ter has ta lı ğı ve cid di ka ro tis dar lı ğı olan Le ric he sen drom lu has ta lar da da ha faz la risk fak -
tö rü bi ra ra da bu lun mak ta dır. Bu has ta lar da özel lik le yük sek CRP dü zey le ri, si ga ra iç me alış kan lı ğı
ve çok dü şük HDL-ko les te rol dü zey le ri dik kat çek mek te dir.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Ate rosk le roz; ka ro tid ar ter has ta lık la rı; ko ro ner ar ter has ta lı ğı;
C-re ak tif pro te in, leriche sendromu
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lthough atherosclerosis is classically di-
vided into three types of diseases, which
are coronary artery disease, cerebrovascu-

lar disease, and peripheral artery disease, it is now
considered to be a systemic disease and to develop
as a result of common pathologic events, no matter
which vascular bed is involved.1 Atherosclerotic
disease in one vascular bed is usually in conjunc-
tion with small or large involvement of other vas-
cular beds, as well. In other words, patients with
symptomatic lesions in one vascular bed often have
clinically silent atherosclerotic lesions in other ar-
tery beds, too. Although studies suggested that ath-
erosclerosis started concurrently in more than one
vascular bed, they showed that atherosclerosis, par-
ticularly in femoral arteries, progressed slower than
that in carotid and coronary arteries.2 Prognosis of
patients with atherosclerosis in more than one vas-
cular bed, as expected, is poorer than those with
disease in one vascular bed. Patients with severe
atherosclerotic stenosis in all three coronary,
carotid, peripheral arteries are expected to be the
highest risk patient group. In literature, there is no
data related to clinical risk profiles and high-sensi-
tive C-reactive protein (hsCRP) levels of patients
with diffuse atherosclerosis leading severe stenotic
lesions in all these three arterial beds.

The aim of this study is to investigate risk fac-
tor profiles and hsCRP levels of patients with
Leriche syndrome concomitant coronary artery
disease and severe carotid stenosis. 

PATIENTS AND METHODS
Twenty-one patients, who were detected to have
concomitant coronary arterial disease in coronary
angiography and severe stenosis in at least one
carotid artery in carotid ultrasonography per-
formed while being followed in our clinic be-
tween February 2004 and July 2008 with the
diagnosis of Leriche syndrome and detected CAD
and severe carotid stenosis, were included in the
study. Twenty-five patients, who were diagnosed
for coronary artery disease with coronary angiog-
raphy performed in our clinic, but had no serious
stenotic lesions in carotid and peripheral arteries,
matching to the study group for age and sex, were

included as the control group. Those with inflam-
matory, neoplastic, or infectious diseases which
could lead to elevation in CRP levels were ex-
cluded. The study was approved by the local re-
search ethics committee.

Medical histories, records of physical examina-
tion, and cardiovascular risk factors of all patients
were assessed. Of the major cardiovascular risk fac-
tors, presence of family history of premature coro-
nary artery disease (presence of coronary artery
disease seen in first degree relatives, and diagnosed
before 55 years of age), hypertension (systolic blood
pressure >140 mmHg and diastolic blood pressure
>90 mmHg in at least two distinct readings, or pre-
viously receiving antihypertensive medications), di-
abetes mellitus (fasting blood glucose ≥126 mg/dl,
or previously receiving anti-diabetic medications),
and smoking habit were recorded. 

Total cholesterol, triglyceride, and high-den-
sity lipoprotein (HDL) levels of the morning blood
samples, obtained from the patients after a 12-hour
fasting a day before coronary angiography proce-
dure, were measured with standard enzymatic-col-
orimetric methods. Low-density lipoprotein (LDL)
levels were calculated using Friedewald formula.
High-sensitive CRP levels of 17 patients in the
study group were measured with nephelometric
method and values >3 mg/L were considered as
high. High-sensitive CRP levels of four patients in
the study group could not be measured.

Coronary angiographies of all patients were
performed with standard methods by inserting a
sheath in right brachial artery and control groups
were performed with Judkins method. Coronary
angiograms were assessed by at least two experi-
enced cardiologists. Coronary artery disease was
diagnosed at the presence of a lesion causing >50%
stenosis in the diameter of at least one coronary
artery. The patients were categorized as one-ves-
sel, two-vessel, and three-vessel patients in terms
of extensiveness of coronary artery disease ac-
cording to the number of coronary arteries with
stenosis ≥50%.

Both carotid arteries of all patients were as-
sessed with carotid Doppler ultrasonography per-
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formed by the same radiologist. Severe carotid
stenosis was diagnosed with the presence of find-
ings consistent with stenosis ≥50% in at least one
carotid artery.

Statistical analyses were performed by SSPS
(version 12) software. Continuous variables were
defined as mean (± standard deviation), and cate-
gorical variables as percentage. In comparisons be-
tween the groups, Mann-Whitney U test was used
for continuous variables, and chi-square test was
used for categorical variables. Differences between
the groups were considered as statistically signifi-
cant when p< 0.05. 

RESULTS
Demographic data and conventional risk factors
of 21 patients comprising the study group and 25
patients, matched for age and sex, comprising the
control group are shown in Table 1 The patients
comprising the study group had a much more se-
rious risk profile than those comprising the con-
trol group (Figure 1). Of the patients comprising
the study group, 85.7% had three or more risk fac-
tors, whereas only 36% of the patients compris-
ing the control group had three or more risk
factors (p= 0.004). While there were two risk fac-
tors in 48% of patients in the control group, this
rate was only 14.3% in the study group. There
were no patients with less than two risk factors in

the study group. When looked at the risk factors
individually, smoking habit was found statistically
significantly higher in patients in the study group
(90.5% and 52%, respectively; p= 0.02). Of the pa-
tients in the study group, 38.1% were diabetic,
and 76.2% were hypertensive. Although high
rates for both risk factors drew attention, the dif-
ference between the groups was statistically in-
significant. When lipid profiles were evaluated, it
was seen that the patients in the study group had
significantly lowest HDL levels (on average 27.2
mg/dl and 39.8 mg/dl, respectively; p< 0.001) and
that there was no statistically significant differ-
ence in total cholesterol, LDL, and triglyceride
levels.

When extensiveness of coronary artery disease
was assessed with respect to coronary angiography
results, one-vessel disease was detected in 23%,
two-vessel disease in 31%, and three-vessel disease
in 46% of the patients in the study group. Of the
diabetic patients in the study group, 50% were
two-vessel patients and 50% were three-vessel pa-
tients.

High-sensitive CRP levels were significantly
higher in the study group (mean values for study
and control groups are 6.39 mg/L and 2.7 mg/L, re-
spectively; p<0.001) (Figure 2). In 82% of patients
in the study group, hsCRP levels were above 3
mg/L. In control group, hsCRP levels were above 3
mg/L in only 32% of the patients. 

RISK FACTORS AND HIGH-SENSITIVE C-REACTIVE PROTEIN LEVELS IN PATIENTS WITH... Telat KELEŞ et al

Turkiye Klinikleri J Cardiovasc Sci 2010;22(1) 21

Study Group Control Group P value

n= 21 n= 25

Gender (males) 20 (95.2%) 24 (96%) 0.90

Age (years) 60.5 ± 8.7 59.7 ± 7.2 0.74

Smoking 19 (90.5%) 13 (52%) 0.02

Hypertension 16 (76.2%) 12 (48%) 0.07

DM 8 (38.1%) 6 (24%) 0.34

Family history 5 (23.8%) 4 (16%) 0.71

Total cholesterol (mg/dl) 195 ± 28.8 190 ± 36.8 0.66

LDL-chol (mg/dl) 122.3 ± 25.3 117.3 ± 24.7 0.52

Triglycerides (mg/dl) 225.2 ± 98.5 166.9 ± 73 0.07

HDL-chol (mg/dl) 27.2 ± 3.5 39.8 ± 6.5 <0.001

TABLE 1: Baseline characteristics of the patients.

DM, diabetes mellitus; HDL-chol; high-density lipoprotein cholesterol; 
LDL-chol; low-density lipoprotein cholesterol.

FIGURE 1: Patients (%) with 1, 2, 3, or 4 risk factors.



DISCUSSION
Atherosclerosis is a systemic disease, characterized
by progressive accumulation of lipid, inflammatory
cells, and fibrous elements in vascular wall, in-
volving large arteries.1 Clinical manifestations are
coronary artery disease, stroke, and peripheral ar-
tery disease. The disease starts at an early period
of life and progresses clinically silently for a long
period of time.2 As atherosclerosis progresses so as
to give clinical finding in an arterial bed, mild or
severe involvement could also be expected in other
arterial beds. This is particularly valid for periph-
eral artery disease, because peripheral artery dis-
ease often displays an asymptomatic and slow
progress. When clinical history and electrocardio-
graphy is investigated in patients with peripheral
artery disease, the prevalence of concomitant
coronary artery disease is found to be 30-40%.3

Similarly, when assessed with clinical history,
presence of previous stroke is about 15%.4 If more
sensitive tests which could also capture the asymp-
tomatic disease are used, it will be seen that these
rates significantly increase. When coronary an-
giography is performed, atherosclerotic involve-
ment of coronary arteries could be detected in
70-90% of those with peripheral artery disease.5

When carotid ultrasonography is performed in this
patient group, findings of atherosclerosis are seen
in carotid arteries, as well, in more than 50%.6 One
study on Japanese patients who underwent coro-

nary artery bypass surgery for coronary artery dis-
ease found that 13.7% carotid stenosis and 15.3%
peripheral artery disease accompanied to coronary
artery disease.7 Given that there were atheroscle-
rotic lesions leading to severe stenosis in all three
vascular beds in the patient population included in
the present study, it is recognized that the study
group was consisted of a specific patient group
with the most advanced clinical form of athero-
sclerosis.

There are seven classical risk factors for ather-
osclerosis. These are; age, sex, family history for
premature atherosclerosis, smoking habit, hyper-
tension, diabetes mellitus, and dyslipidemia. How-
ever all these risk factors are valid for three main
vascular beds which atherosclerosis may involve,
distinct risk factors may come to the forefront for
each vascular bed. For example, in peripheral ar-
tery disease, smoking; in cerebrovascular disease,
hypertension; and in coronary artery disease, dys-
lipidemia are more potential risk factors.8 In our
study, especially risk factors of smoking habit, hy-
pertension, and low HDL in the study group draw
attention at first sight. Almost all the patients
(95.2%) were male. Smoking habit in the study
group was significantly more prevalent than the
control group. Smoking is an independent major
risk factor for atherosclerosis. Direct effect of
smoking on progress of atherosclerosis was shown
in ARIC trial.9 In the three-year follow-up period,
atherosclerosis progress assessed by carotid intima
media thickness was 50% higher in smokers. In an-
other trial, serial coronary angiographies showed
that smoking both increased the severity of the le-
sion and accelerated formation of new lesions.10 In
the light of these data, very high smoking rates we
encountered in the study group patients with dif-
fuse and severe atherosclerosis was unsurprising.
While the rate of hypertensive patients was 76.2%
in the study group, it was 48% in the control group
(p= 0.07). No statistical difference between the
groups despite quite high percentage of hyperten-
sive patients in the study group may be due to small
number of patients.

Probably the most remarkable finding in our
study was the presence of very low HDL levels in
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FIGURE 2: Comparison of hsCRP levels (mg/L) between groups.



patients in the study group. Mean HDL value was
27.2 mg/dl in the study group, while it was 39.8
mg/dl in the coronary artery patients comprising
the control group (p<0.001). It was remarkable
that HDL values were ≤30 mg/dl in 14 (66.6%) of
these 21 patients with diffuse and severe athero-
sclerosis. It is known that HDL molecule has an
antiatherogenic activity by the mechanism of re-
verse cholesterol transport.11 Low HDL level are
seen more frequently in those with premature
coronary artery disease.12 In literature, there are
no trials demonstrating a relation between low
HDL levels and concurrent extensive involve-
ment of atherosclerosis in distinct vascular beds.
We think that this interesting finding in the pres-
ent study should be investigated in larger series of
patient.

When the patients in the study group were as-
sessed with respect to the number of risk factors
they had, it would be seen that the majority of
these patients (85.7%) had three or more risk fac-
tors. In fact, coexistence of many risk factors in
this patient group with all the forms of athero-
sclerotic cardiovascular disease is an expected
finding. This finding supports that patients with
atherosclerosis should be treated aggressively in
terms of risk factors before they clinically reach
such an advanced stage.

During the last two decades, a lot of clinical
and experimental data have been collected on the
importance of inflammation in the pathogenesis
of atherosclerosis. The most intensively investi-
gated among the biomarkers of inflammation has
been CRP. Over 30 epidemiologic studies indi-
cated an association with elevated CRP concen-
trations and prevalence of atherosclerosis, and
recurrent cardiovascular event risk.13 Evidence
has also been reported on that CRP plays a direct
role on the pathogenesis of atherosclerosis,
namely that it is not only a risk indicator for ad-
verse cardiovascular events but also a risk factor
for atherosclerosis. It was shown in vivo that CRP
molecule accelerated the progress of atheroscle-
rosis in mice.14 In literature, it was reported that

CRP level was associated with severity of periph-
eral artery disease and was an independent pre-
dictor of progress rate of premature carotid
atherosclerosis.14-16 Rotterdam trial demonstrated
that CRP was associated with extensiveness and
progress of atherosclerosis in coronary, carotid,
and vascular beds.17 In that study, number of
carotid plaques and progress rate of these plaques
in people with CRP levels above 3 mg/L were
found significantly higher than those with CRP
levels below 1 mg/L. Similarly, an independent
and gradual relation was detected between CRP
levels and ankle-brachial index, and deterioration
of this index within years. In our study, consis-
tent with data in literature, hsCRP levels in the
study group with diffuse and severe atheroscle-
rosis were found significantly higher, compared
to the control group with only coronary artery
disease. High sensitive CRP levels were above 3
mg/L in 82% of the patients in the study group.
This case may be associated with the presence of
diffuse severe atherosclerosis but also explained
as CRP is a risk factor with proatherogenic fea-
tures.

The most important limitation of our study is
the small number of patients. Given that patients
with Leriche syndrome concomitant severe steno-
sis in coronary and carotid arteries comprised the
study group in this one-center study, small num-
ber of patients could be understood. Multi-center
studies are needed to be carried out on such patient
group comprising the most advanced form of ath-
erosclerosis.

CONCLUSION
There are many risk factors together in patients
with Leriche syndrome concomitan coronary ar-
tery disease and severe carotid stenosis. Smoking
habit, hypertension, and very low HDL levels
among the classical risk factors particularly come
to the forefront in these patients. The results of our
study support that risk factors of atherosclerosis,
which is a systemic disease, should be treated ag-
gressively before the disease reaches the advanced
clinical forms.
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