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CORRELATION BETWEEN PREPROCEDURAL hsCRP LEVEL AND CK-MB RATIO PRE AND
POST PERCUTANEOUS CORONARY INTERVENTION AS A MARKER OF PREPROCEDURAL
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ABSTRAK

Pasien diabetes melitus tipe-2 dapat mengalami inflamasi, ditunjukkan meningkatnya nilai hsCRP. Peningkatan kadar hsCRP
sebelum Percutaneus Coronary Intervention (PCI) merupakan tanda PMI, ditandai dengan meningkatnya Creatine Kinase-MB.
Peningkatan CK-MB setelah PCI meningkatkan risiko kematian, infark miokard dan revaskularisasi ulang. Penelitian ini dilakukan
untuk mencari korelasi antara kadar preprocedural hsCRP dengan perubahan rasio kadar CK-MB yang mengindikasikan PMI.
Merupakan penelitian observasional analitik dengan pendekatan cross sectional. Pasien yang memenuhi kriteria inklusi, diambil
sampel darah sebelum PCI untuk mengukur kadar hsCRP dan CK-MB pra, serta 18-24 jam setelah dilakukan tindakan PCI untuk
mengukur kadar CK-MB pasca. Kadar preprocedural hsCRP tinggi jika  > 3 mg/L dan rendah jika ≤ 3 mg/L. Pasien ada indikasi
PMI jika rasio CK-MB ≥ 3 dan tidak ada indikasi PMI jika rasio CK-MB < 3. Analisis perbedaan kadar CK-MB pra dan pasca
tindakan PCI dilakukan menggunakan uji t berpasangan. Terdapat 10 pasien yang memenuhi kriteria inklusi penelitian. Enam
pasien memiliki kadar preprocedural hsCRP tinggi (3,43–22,66 mg/L) dan 4 memiliki kadar preprocedural hsCRP rendah (0,49 –
2,23 mg/L). Setelah dilakukan tindakan PCI, kadar CK-MB meningkat, dengan kadar CK-MB awal 1,31 ± 0,96 ng/mL menjadi 3,64
± 3,50 ng/mL yang signifikan secara statistik (p = 0,026). Empat pasien ada indikasi PMI dan 6 pasien tidak ada indikasi. Hasil uji
korelasi antara kadar preprocedural hsCRP dengan indikasi Periprocedural Myocardial Injury(PMI) menunjukkan koefisien
korelasi = 0,250 dan tidak menunjukkan signifikansi statistik (p=0,243). Tidak ditemukan korelasi antara kadar preprocedural
hsCRP dengan indikasi terjadinya PMI berdasarkan rasio kadar CK-MB.(FMI 2014;50:222-225)
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ABSTRACT

Patients with type 2 diabetes mellitus may experience inflammation, shown by increased hsCRP levels. Increased hsCRP before
Percutaneus Coronary Intervention (PCI) is sign of PMI, characterized by increased Creatine Kinase-MB. Increased CK-MB after
PCI increases the death risk, myocardial infarction and revascularization. This study was conducted to find correlation between
preprocedural hsCRP levels with changes in ratio of CK-MB levels that indicate PMI. This study was an observational analytic study
with cross sectional approach. Patients who fulfilled the inclusion criteria, blood samples were taken before PCI to measure hsCRP
levels and preCK-MB, and 18-24 hours after PCI to measure levels of CK-MBpost. Preprocedural hsCRP levels high if >3mg/L and
low if ≤ 3mg/L. PMI is indication if patient CK-MB ratio ≥ 3 and there is no indication if CK-MB ratio < 3. Analysis of pre and post
measures CK-MB levels was performed using paired t test. There were 10 patients who fulfilled the inclusion criteria of study. Six
patients had high levels of preprocedural hsCRP (3.43 to 22.66 mg/L) and 4 patients had low levels of preprocedural hsCRP (0.49 to
2.23 mg/L). After PCI action, CK-MB levels increased, with levels of 1.31±0.96 initial CK-MB ng/mL to 3.64 ± 3.50 ng/mL were
statistically significant (p=0.026). Four patients had indication PMI and 6 patients there was no indication. Correlation test result
between preprocedural hsCRP levels with indications Periprocedural Myocardial Injury (PMI) showed coefficien =0.250 and did’nt
show statistical significance (p=0.243). We found no correlation between preprocedural hsCRP levels with indications of
Periprocedural PMI is based on the ratio of CK-MB levels. (FMI 2014;50:222-225)
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INTRODUCTION

Coronary heart disease (CHD) is caused by an
imbalance between myocardial oxygen supply and
demand. CHD consists of an acute coronary syndrome
and stable angina (Antman et al 2008). Chronic stable

angina is the main symptom that occurs in
approximately 50% of patients with CHD (Fraker et al
2007). Management of stable angina patients done in 2
ways, there are pharmacological therapy and revascular-
ization. In general, preferred revascularization for
patients at high risk of ischemic heart disease worsening
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and/or acute coronary syndrome or in patients with
pharmacological treatment of the ischemic symptoms
(such as angina) cannot be controlled or cause side
effects that cannot be tolerated (Aaronson & Ward
2007). Revascularization options in Dr. Soetomo are
percutaneous coronary intervention (PCI). PCI is
revascularization technique with catheter. A small
catheter is inserted through the skin into the femoral
artery with a guide wire into the narrowed part of the
artery through the aorta, and then the balloon which
located at the tip of the catheter is inflated so that it will
compress and stretch the atherosclerotic plaque in the
coronary artery intima layer (Prasad & Herrmann 2011).

Patients with diabetes mellitus (DM) type 2 metabolic
syndromes which can lead to inflammation, as indicated
by the increased value of hsCRP (Schalkwijk &
Stehouwer 2005, Sjoholm & Nystrom 2006). In PCl
condition, baseline hsCRP levels may be useful as a
molecular marker that describes the degree of
atherosclerosis or plaque that can describe unstable and
vulnerable to rupture. Increased hsCRP levels prior to
PCI are a clinical marker for the occurrence of pre-
procedural myocardial injury (PMI) which is
characterized by increased CK-MB. Increased levels of
CK-MB after PCI could increase the risk of death,
myocardial infarction and repeated revascularization
(Veselka et al 2011). The objective of this research is to
find correlation between preprocedural hsCRP levels
and the increasing ratio of CK-MB levels which is
indicated the occurrence of preprocedural myocardial
injury.

MATERIALS AND METHODS

This research is an observational analytic with cross
sectional approach. This study was conducted to look
for correlation between preprocedural hsCRP levels
with changes in levels of CK-MB ratio which indicates
the occurrence of PMI. The study was conducted from
January to April 2013 at the Installation Diagnostics
Cardiovascular Interventions and Intensive Cardiac
Care Unit (ICCU) of the hospital Dr. Soetomo. Stable
angina patients with type 2 DM patients undergoing PCI
were studied. Patients with a history of myocardial
infarction 1 week earlier had a history of renal disease
and inflammatory or infectious disease was excluded
from this study. In patients who fulfilled the inclusion
criteria of the study, carried out blood sample collection
before PCI to measure the levels of hsCRP and pre CK-
MB, and 18-24 hours after PCI to measure action CK-
MB levels afterward.

Preprocedural hsCRP levels was high if > 3 mg/L and
low if ≤ 3 mg/L. Patients expressed PMI indication if

the ratio of CK-MB ≥ 3 and there was no indication if
the PMI CK-MB ratio < 3. Analysis of differences in
levels of CK-MB before and after PCI action performed
using paired t test. Analysis correlation preprocedural
hsCRP levels with indications of PMI was based on the
ratio of CK-MB done with the Spearman correlation
test.

RESULTS

From the research conducted, it was found that 10
patients consisted of 5 men and 5 women, with
additional risk factors other than diabetes that was
hypertension in 7 patients, smoking in 5 patients and
dyslipidemia in 3 patients. Six (60%) patients had high
levels of preprocedural hsCRP with a range of 3.43 to
22.66 mg/L and 4 (40%) patients had low levels of
preprocedural hsCRP from 0.49 to 2.23 mg/L. After the
action of PCI, CK-MB levels increased, with levels of
1.31 ± 0.96 initial CK-MB ng/mL to 3.64 ± 3.50 ng/mL
were statistically significant (p = 0.026).

Four patients experienced indication of PMI and six
patients experienced no indication of PMI. Results of
correlation test between preprocedural hsCRP levels
with indications of PMI showed weak correlation
(correlation coefficient = 0.250) and did not show
statistical significance (p = 0.243).

DISCUSSION

This study was conducted instable angina patients with
type 2 diabetes mellitus underwent PCI in the
Installation Cardiovascular Diagnostic Interventional
and Cardiac Intensive Care Unit of RSUD Dr. Soetomo
during January to April 2013. Obtained 11 patients who
fulfilled the inclusion criteria and 1 patient experience
drop out due to failed PCI which performed, so that the
total number of patients studied was 10. Preprocedural
hsCRP levels is high if > 3 mg/L and low if ≤ 3 mg/L.
Patients suffered PMI revealed indication of if the ratio
of CK-MB ≥ 3 and there was no indication if the PMI
CK-MB ratio < 3.

In patients who fulfilled the inclusion criteria, taking
blood samples performed before PCI to measure the
levels of hsCRP pre CK-MB, and 18-24 hours after PCI
to measure levels of action CK-MB post. In Table 1 it
can be seen from the 10 patients studied, 4 patients had
higher levels of hsCRP ≤ 3 mg/L which means that
these patients have a lower risk for suffered PMI, 6
patients had hsCRP levels > 3 mg/L, which means that
the patient had higher risk for suffered PMI.
Preprocedural hsCRP levels could be useful as a
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molecular marker that describes the degree of
atherosclerosis, or plaque which could describe unstable
vulnerable to rupture (de Winter et al. 2001). Generally
patients which had high levels of hsCRP (> 3 mg/L)
were patients with triple vessel disease patients with
double-vessel disease with long atherosclerotic
lesions/or lot. After PCI obtained results, 6 patients had
a ratio of CK-MB levels < 3 which means there was no
indication of PMI in these patients 4 patients had levels
of CK-MB ratio ≥ 3, which means there was indication
of PMI in these patients. Of the 4 patients with hsCRP
levels ≤ 3 mg/L there was one patient which had ratio of
CK-MB levels ≥ 3 and from 6 patients with hsCRP
levels > 3 mg/L there were 3 patients which had ratio of
≥ 3 CK-MB levels (as seen in Figure 1). Prepocedural

hsCRP levels increase the risk of PMI about 2.3 times
consistently in this research. PCI action performed
instable angina patients with diabetes mellitus type 2 in
this study were all successful. But could seen in Table 1,
there were 4 patients which had ratio of ≥ 3 CK-MB
levels or indication of which patients suffered PMI, they
are patients number 2, 3, 8 and 9. Although it has
received premedication before action is taken to prevent
any PCI PMI, these patients had some complication
factor. Patient factors, lesion factors and procedure
factors could influence the occurrence of PMI. Patient
factors such as diseases of the blood vessels decreased
left ventricular ejection fraction, age and chronic kidney
disease (Lansky & Stone 2010). Lesions factor such as
calcified, the severity of the lesion and thrombus.

Figure 1. Distribution Category hsCRP each patient with an indication of PMI was based
on levels Ratio Cut off point CK-MB.

Table 1. Tables patient data, diagnosis, % stenosis, hsCRP levels and ratios CK-MB each patient

No Data of patients Diagnosis % Stenosis
hsCRP
level

CK-MB
Ratio

1 Ms. SRA, 46, P DVD 80% LAD, Long lession 95% RCA 18.07* 1.21
2 Ms. MYS, 56, P DVD 80% of big classification, 95% RCA 11.74* 10.82**
3 Mr. HTW, 56, L SVD 80% LCX 1.34 3.36**
4 Ms. FDL, 47, P DVD 90% LAD, 80% LCX 0.49 1.33
5 Mr. MDJ, 48, L TVD 90% LAD, 95% RCA, 95% LCX 3.43* 1.71
6 Mr. NTM, 57, L DVD 95% LAD, 95% LCX 3.63* 1.58
7 Ms. NMP, 65, P DVD 80% LAD, 80% LCX 2.23 1.82
8 Mr. SWJ, 47, L TVD Collateral 95% LAD, 70% LCX,

Collateral and bifurcation 70% RCA
22.66* 5.25**

9 Mr. NGA, 57, L TVD Long lesion 80% LAD, Bifurcation 80%
LCX, 80% RCA

6.25 3.48**

10 Ms. KPS, 58, P DVD 90% LAD, 70% LCX 1.04 1.12
* hsCRP levels > 3 mg/L = high hsCRP (higher risk of developing PMI)
** CK-MB concentration ratio ≥ 3 = Indication suffered PMI
SVD = Single vessel disease; DVD = Double vessel disease; TVD = Triple vessel disease; LAD = Left Anterior Descending; LCX =
Left Circumflex; RCA = Right Coronary Artery
The ratio of CK-MB levels were post CK-MB levels (18-24) hours pre-PCI compared
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Meanwhile, procedures factors include atherectomy, the
development of aggressive stent causing pressure on the
plaque and occlusion of the side branch. In this study,
patients which had ratio of CK-MB levels ≥ 3 included
patients which had triple vessel disease (TVD), patients
with severe calcification, patients with collateral vessels
and patients with bifurcation lesions or branch based on
the results of angiography which performed clinician.

After conducted a statistical test of correlation coeffi-
cient values obtained = 0.250 which means weak
correlation between preprocedural hsCRP levels with an
indication of the PMI was based on the cutoff point ratio
of CK-MB levels, with p value of 0.243 (p > 0.05),
which means not statistically significant, which means
that in this study found no correlation between
preprocedural hsCRP levels with the PMI. Based on
other studies, use of preprocedural hsCRP levels as a
predictor of PMI, which indicates the occurrence of
restenosis and cardiovascular events, was also still there
was difference. This study showed that the correlation
between preprocedural hsCPR levels could predict the
occurrence of restenosis and cardiovascular events
meanwhile other study didn't find it.

CONCLUSION

From the conducted research, showed that not all
patients with diabetes mellitus type 2 have higher levels
of hsCRP, there were 6 patients with high levels of
preprocedural hsCRP (3.43 to 22.66 mg/L) and 4
patients with preprocedural hsCRP levels low (0.49 to
2.23 mg/L). After PCI measures showed there is
indication of 4 patients who had experienced PMI (CK-
MB ratio of 3.36 to 10.82) and 6 patients experienced
no indication PMI (CK-MB ratio from 1.12 to 1.82).
After Spearman correlation test showed no correlation
between preprocedural hsCRP levels with the PMI

based on the ratio of CK-MB levels of patients, with a
correlation coefficient of 0.250 and p = 0.243. Further
research is needed to prove that preprocedural hsCRP
levels may be useful as an indicator of PMI on PCI
action, because it can predict the quality of life of
patients for a longer period of time.
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