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Abstract

Objective: To investigate the regulation of High sensitive C-reactive protein(Hs-CRP) and WBC count in patients with coronary
heart disease(CHD) by percutaneous transluminal intervention(PCI) and to discuss the mechanism of inflammatory reaction after coronary
stenting. Methods:127 patients who received successful percutaneous transluminal coronary stenting, were divided into groups of
stable angina(SAP), unstable angina(UAP), and acute myocardial infarction(AMI) according to their clinical types. Another 41 stable
angina patients with more than 70% of coronary artery tenosis who did not receive PCI served as control. Serum Hs-CRP levels and
WBC count were determined before intervention, 3 days and 7 days post PCI and the data were analyzed statistically by t-test. Results:
There showed no difference in clinical baseline characteristics between groups. The serum Hs-CRP level and WBC count was gradually
raised in the UAP and AMI group(how about SAP group, and had no difference in CAG group and SAP group). After PCI serum Hs-
CRP levels and WBC counts were significantly higher in the SAP group than in the coronary angiography group(CAG) at 3 days and
had no difference at 7 days. In the UAP and AMI group, the serum Hs-CRP level at 3 days and 7 days declined obviously, however
serum WBC count did not decrease apparently. Conclusion: The serum Hs-CRP level and WBC count elevate transiently after PCI.
There are different inflammatory reactions in different types of coronary heart diseases after coronary stenting procedure.
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INTRODUCTION MATERIALS AND METHODS

Coronary heart disease(CHD) is the leading cause of Patient population
death due to atherosclerosis. Inflammation is a key fea- The study population consisted of 127 consecutive
ture of atherosclerosis and its clinical manifestation*!. patients with CHD, who underwent coronary angiog-
Hs-CRP and WBC count are markers of inflammation raphy for diagnosis and successful percutaneous
that are widely available in clinical practice. Prospec-  transluminal coronary stenting in the Department of

tive studies have shown that hs-CRP and WBC count Cardiology, Jiangsu People’s hospital, Nanjing. Pa-

may be useful prognostic indicators in patients with UA  tjents were divided into groups of stable angina(SAP),
or AMIE, Stent implantation is an effective and safe  ynstable angina(UAP) and acute myocardial infarction
means of treatment for CHD. Serum Hs-CRP level and (AMI) according to their clinical types. For the purpose
WBC is a strong predictor of risk for future reocclusion  of the study, another 41 stable angina patients with more

and thrombus after PCI®¢. However, the role of Hs- than 70% of coronary artery stenosis were recruited as
CRP and WBC in the inflammatory reaction after coro-  control group. They had not received PCI because they
nary stenting remains unclear. were unwilling or had some economic burden. Serum

Hs-CRP levels and WBC count were determined
before and 3 days, 7 days after PCI. Exclusion criteria

“Corresponding auther. were as follows: 1, any presence of any luminal steno-
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sis <70% 2, the patients with tumor, infection and
immune system diseases 3, patients had an unexplained
elevation in the creatine kinase level that was more than
three times the upper limit of normal and was not
related to myocardial infarction, or had a reatinine level
of more than 2.0mg per deciliter.

Patients received standard medical and inteventional
treatment for CHD, including aspirin, clopidogrel,
statins, B-Blockers, ACEI or ARB. Heparin 8000-
10000U was infused before PCI. Low molecular hep-
arin was routinely subcutaneously injected for 3-5 days
after coronary stenting. Serum Hs-CRP levels and WBC
count were determined before intervention 3 days and 7
days after PCI.

Laboratory measurements

The 12-hour fasting blood samples were drawn in
the morning at admission to the ward and the serum
were stored at -70°C immediately after centrifugation
until being assayed. All laboratory measurements were
conducted at the central clinical laboratory in the First
Affiliated Hospital of Nanjing Medical University. The
Hs-CRP was measured by particle enhanced
immunoturbidimetric assay(Orion Diagnostica, Finland)
on an automated autoanalyzer(AU 2700 Olympus, 1st
Chemical Ltd, Japan) and the measurement range and
detection limit of this test was 0.25-10 mg/L and 0.25
mg/L respectively. If the result exceeded the measure-
ment range, sample was diluted with 0.9% NaCl. The
total cholesterol(TC, mmol/L), t riglyceride(TG, mmol/L),
fasting blood glucose(FBG, mmol/L), fasting high-
density lipoprotein cholesterol(HDL-c, mmol/L), fast-
ing low-density lipoprotein cholesterol(LDL-c, mmol/L)

were determined by enzymatic procedures on an
automated autoanalyzer(AU 2700 Olympus, the 1st
Chemical Ltd, Japan). WBC was also measured on an
automated autoanalyzer(AU 2700 Olympus, the 1st
Chemical Ltd, Japan).

Statistical analysis

Analysis system software SPSS 12.0 was used for all
analysis. Data of BMI, age, Hs-CRP and WBC count
were normally distributed parameters and presented as
mean & SD and the data were analyzed statistically by
T-test. A level of P < 0.05 was considered as significant
difference. All P values were two-tailed.

RESULTS

The baseline clinical characteristics and CHD risk
factors of the 168 patients who were included in the
analysis were similar between the four treatment groups
(Table 1). Baseline plasma Hs-CRP and WBC count was
significantly higher in UAP and AMI group than group
SAP(P < 0.05). After a PCI serum WBC and Hs-CRP
count, levels were observed as obviously higher in the
SAP group than in the CAG group at 3 days and
restored to the baseline at 7 days. In the UAP group
plasma Hs-CRP descended at 7days but the WBC count
had no significant change. The serum Hs-CRP level
descended at 3 days and 7 days but the WBC count didn’
t descend together in AMI group(Table 2).

DISCUSSION

The association between elevated C-reactive protein
levels and cardiovascular events may be related to the de-
gree of coronary plaque inflammation and instability.l"®!

Table 1 Comparison of the baseline clinical characteristics and CHD risk factors of four group of patients

characteristic CAG(n=41) SAP(n = 48) UAP(n =43) AMI(n =36)
Male sex (%) 32(78.0) 35(72.9) 33(76.7) 28(77.8)

Age-yr 63.42 £ 9.53 68.75 £ 9.52 64.71 £11.21 66.82 £ 8.96
Current smoker(%) 7(17.0) 10(20.8) 6(13.9) 6(16.7)

BMI 22.81 + 431 2459 + 3.87 26.76 + 2.98 24.89 + 3.55
Hypertension(%) 28(68.2) 33(68.7) 30(69.7) 22(61.1)
Diabetes mellitus(%) 9(21.9) 8(16.7) 8(18.6) 10(27.8)
Hyperlipidemia(%) 28(68.2) 26(54.2) 28(65.1) 26(72.2)
Family history(%) 4(9.8) 4(8.3) 3(6.9) 2(55.6)

P > 0.05: no differences among four groups.

Table 2 The changes of Hs-CRP and WBC count after PCI in different types of CHD

baseline 3days 7days
group n Hs-CRP(mg/L) WBC count(X 10°)  Hs-CRP(mg/L) WBC count(X 10%)  Hs-CRP(mg/L)  WBC count(X 10°)
CAG 41 1.22 + 045 6.31 + 1.42 3.89 +3.23 6.14 + 2.07 1.24 + 1.43 6.51 + 1.78
SAP 48 1.27 + 0.69 6.01 + 2.17 1362 +£106  *12.8 + 10.61 314112 7.57 + 345
UAP 43 *8.11 + 157 8.04 + 2.43 11.87 + 10.4 9.01 + 250 b3.74 + 1.65 8.11 +2.11
AMI 36 *17.3 + 7.62 11.2 373 91121 +9.07 1091 +234 27,17 + 4.28 11.04 + 3.19

*P < 0.05 Compared with the group CAG; P < 0.01 Compared with the baseline; °P < 0.05 Compared with the baseline.
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An increased WBC is also a marker for increased
cardiovascular risk related to inflammation!®. The same
conclusion was found in our study. Baseline plasma Hs-
CRP and WBC count was significantly higher in the
UAP and AMI group than in the SAP group(P < 0.05)
and the AMI group was the highest in the three groups.
Reocclusion and thrombus was the two frequent prob-
lems and both may be related to the inflammatory reac-
tion after coronary stenting™. The serum Hs-CRP level
is a strong predictor of risk for future reocclusion and
thrombus after PCI and Hs-CRP also plays an impor-
tant role in determining atherosclerotic plaque vulner-
ability™-12, But it is not clear what kind of role WBC
plays in the inflammatory reaction after coronary
stenting. The present study was designed to explore the
inflammatory response to the coronary stenting.

Experimental data indicated that Hs-CRP levels were
obviously higher after PCI and majority show the el-
evation will last for 72 hourst*®!. The same result was
found in SAP group. The main reason for elevation of
serum Hs-CRP level and WBC count in SAP group may
be as follows:(DDuing the operation balloon angioplasty
or Stent implantation can damage the vascular endot-
helial cells. @ Intraoperative plaque was crushed to
rupture and inflammatory factors released into blood
serum. ®lntraoperative microthrombus obstructed the
capillary vessel and caused injury to cardiac muscle. But
serum Hs-CRP level and WBC count recovered to the
normal level at 7 days suggested the inflammatory
reaction after coronary stenting was transient.

In the AMI group Hs-CRP serum level at 3 days may
likely benefit from statins and other medicine*®l, The
serum Hs-CRP level descended more at 7 days. In the
UAP group the serum Hs-CRP level at 3 days showed
no difference to the baseline, which can be explained
because statins and other medicine counteracted the
effect of coronary stenting on Hs-CRP level. In con-
trast to the Hs-CRP results, WBC count didn’t descent
after coronary stenting. Data from others have shown
the Interleukin-6(IL-6) level of about 60% unstable
angina patients were higher than of normal people, which
can induce the increased production of Hs-CRP from
the liver®®17, Neutrophils and monocytes-macrophages
play an important role in triggering the initiation of the
inflammatory response. Interleukin-8(IL-8) is a pow-
erful leukocyte chemotactic factor and has a potent
chemoattractantactivity for neutrophil, IL-8 induces up-
regulation of CR1 receptors in human neutrophil and
promote the adhesion of neutrophils to vascular endot-
helial cells. Subsequently the neutrophils migrated into
the ischemic myocardium82, So the above-mentioned
result can be explained; that IL-6, Hs-CRP, IL-8 and
WABC all played important role in the inflammatory

reaction after coronary stenting in the SAP group, but
only IL-6 and Hs-CRP performed the main role in the
UAP and AMI group. In other words, there are differ-
ent inflammatory reactions in different types of coro-
nary heart diseases after coronary stenting. However,
these explanations are presumptive, so the accurate
mechanisms remain to be further elucidated.

References

[1] Hansson GK. Inflammation, atherosclerosis, and coronary artery
disease. N Engl J Med 2005;352:1685-95.

[2] Danesh J, Wheeler JG, Hirschfield GM, Eda S, Eiriksdottir G,
Rumley A, etal. C-reactive protein and other circulating markers of
inflammation in the prediction of coronary heart disease. N Engl J
Med 2004;350:1387-97.

[3] YehET. High-sensitivity C-reactive protein as a risk assessment
tool for cardiovascular disease. Clin Cardiol 2005;28:408-12.

[4] Mohammad Madjid, Imran Awan, James T. Willerson, S. Ward
Casscells. Leukocyte count and coronary heart disease: Implica-
tions for risk assessment. J Am. Coll. Cardiol 2004;44:1945-56.

[5] Waleed Ammar, Randa Sabry, Essam Baligh, Mohamed Abdel
Ghani, Mohamed Hosni, et al. Percutaneous transluminal
angioplasty with adjunctive stenting for peripheral arterial occlu-
sive disease: A comparative study of iliac and infrainguinal arterial
intervention. Heart Mirror J 2007; 1: 29-35.

[6] lakovou I, Sangiorgi GM, Stankovic G, Corvaja N, Michev I, Chieffo
Aet al. Effectiveness of sirolimus-eluting stent implantation for
treatment of in-stent restenosis after brachytherapy failure. Am J
Cardiol 2004;94:351-4.

[7]1 Xingwei Zhang, Junbo Ge, Jianmin Yang, Lei Ge, Ningfu Wang,
Yan Gao, et al. Relationship between hs-CRP, proMMP-1, TIMP-1
and coronary plague morphology: intravascular ultrasound study.
Chinese Medical Journal 2006;119:1689-94.

[8] PaiJK, Pischon T, Ma J, Manson JE, Hankinson SE, Joshipura K,
et al. Inflammatory markers and the risk of coronary heart disease
in men and women. N Engl J Med 2004; 351:2599 -610.

[9] Stewart RA, White HD, Kirby AC, Heritier SR, Simes RJ, Nestel
PJ, etal. White blood cell count predicts reduction in coronary heart
disease mortality with pravastatin. Circulation 2005;111:1756-62.

[10] Lemos PA, Saia F, Hofma SH, Daemen J, Ong AT, Arampatzis CA,
etal. Short- and long-term clinical benefit of sirolimus-eluting stents
compared to conventional bare stents for patients with acute
myocardial infarction. J Am Coll Cardiol 2004;43:704-8.

[11] Lei Li, Yanhong Guo, Guisong Wang, Lijun Guo,Fuchun Zhang,
Wei Gao,et al .Value of hypersensitive C-reactive protein for pre-
dicting the prognosis of patients after emergent percutaneous coro-
nary intervention. Chinese Journal Of Minimally Invasive Surgery
(in Chinese) 2006,6:483-5.

[12] Song Cui, Shuzheng Lu, Yundai Chen, Guoxiang He, Lijun Meng,
Jianping Liu, et al. Relationship among soluble CD105, hypersen-
sitive C-reactive protein and coronary plague morphology: an
intravascular ultrasound study. Chinese Medical Journal 2008;121:
128-32.

[13] Okamoto E, Couse T, De Leon H, Vinten-Johansen J, Goodman
RB, Scott NA, et al. Perivascular inflammation after ballon
angioplasty or porcine coronary arteries . Circulation 2001;104:
2228-35.



XJietal. / Journal of Nanjing Medical University, 2008, 22(4): 246-249

[14] Cannon CP, Braunwald E, McCabe CH, Rader DJ, Rouleau JL,

[15]

[16]

[17]

Belder R, etal. Intensive versus moderate lipid lowering with statins
after acute coronary syndromes. N Engl J Med. 2004;350:1495-
504.

Muhlestein JB, Anderson JL, Horne BD, Carlquist JF, Bair TL,
Bunch TJ, et al, For the Intermountain Heart Collaborative Study
Group. Early effects of statins in patients with coronary artery dis-
ease and high C-reactive protein. Am J Cardiol 2004; 94:1107-12.
Lindmark E, Diderholm E, Wallentin L, Siegbahn A. Relation-
ship between interleukin-6 and mortality in patients with unstable
coronary artery disease: effects of an early invasive or noninvasive
strategy. JAMA 2001;286:2107-13.

Biasucci LM, Vitelli A, Liuzzo G, Altamura S, Caligiuri G, Monaco

(18]

[19]

[20]

249

C.et al. Elevated levels of interleukin-6 in unstable agina. Circula-
tion 1996;94:874-7.

Paccaud JP, Shifferli JA, Baggiolini M. NAP-1/IL-8 induces up-
regulation of CR1 receptors in human neutrophil leukocytes.
Biochem Biophys Res Comm 1990; 166: 187-92.

Detmers PA, Lo SK, Olsen-Egbert E, Walz A, BaggioliniM, Cohn
ZA. Neutrophil-activating protein 1/interleukine-8 stimulates the
binding activity of the leukocyte adhesion receptor CDIIb/CD18 on
human neutrophils.J Exp Med 1990; 171: 1155-62.

Ivey CL, Williams FM, Collins PD, Jose PJ, Williams TJ. Neutro-
phil chemoattractants generated in two phases during reperfusion
of ischemic myocardium in the rabbit. Evidence for a role for C5a
and interleukin-8. J Clin Invest 1995; 95: 2720-28.






