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Changes in BNP. hs-CRP and TIMI risk index with addition of tirofiban
during primary percutaneous coronary intervention for acute STEMI:
a prospective observational cohort study

Akut STEMIde primer perkiitan koroner girisiminde tedaviye tirofibanin eklenmesi durumunda,
TIMI risk indeksi, BNP ve hs-CRP degerlerindeki degisimi

Ibrahim Halil Kurt, Sait Demirkol!, llker UnaF, Mustafa Kemal Batur®

Clinic of Cardiology, Adana Numune Education and Research Hospital, Adana
IClinic of Cardiology, Giilhane Medical School, Ankara
2Department of Biostatistics, Faculty of Medicine, Gukurova University, Adana
3Department of Cardiology, Actbadem University, Adana- Turkey

ABSTRACT

Objective: This study aimed to investigate the relationship of tirofiban, added to the treatment of acute ST-elevation myocardial infarction (STEMI)
patients underwent primary percutaneous coronary intervention (PCI), with changes in the TIMI risk index (TRI) of TIMI flow, B-type natriuretic peptide
(BNP) and high-sensitive C-reactive protein (hs-CRP) levels.

Methods: This single-center, prospective observational cohort study included 102 consecutive patients who were admitted with the diagnosis of
acute STEMI (70 male; 54.9+10.4 years). Primary PCl was applied to all cases with STEMI, who applied to our hospital in the first 6 hours due to
chest pain complaints. Tirofiban was administered to one group (n=55) (male: 36; 54.1£11.3 years), while the other group was not given tirofiban
(n=47) (male: 34; 55.9+9.1 years). The primary end-point was TIMI flow 2 or 3 for reperfusion after primary PCI. Chi-square test, paired t-test or
Wilcoxon signed rank test, Spearman correlation analysis and Kaplan-Meier survival analysis were used for statistical analysis where appropriate.
Results: BNP level remained the same in the tirofiban group, whereas a significant increase was observed in the group that was not treated with
tirofiban (105.9£126.8 versus 261.3+202.3 pg/ml p<0.001). The hs-CRP level tended to rise significantly in both groups despite the treatment (tirofi-
ban group - from 0.67+0.66 to 0.90+0.44 mg/L, p=0.015, non tirofiban group - from 0.51+0.43 to 1.08+0.74 mg/L, p<0.001). BNP and hs-CRP values
remained the same in cases with TIMI 2 flow in the tirofiban group, whereas a significant increase was detected in the post-treatment BNP
(before 97.8+122.3 after 281.6+217.3 pg/ml, p=0.011) and hs-CRP (before 0.65+0.69; after 1.33+0.80 mg/L, p=0.028) values in the group not treated
with tirofiban. In patients with TIMI 3 flow, BNP (tirofiban group before 146.5+114.2; after 184.4+139.4 pg/ml, p=0.011, non tirofiban group before
172.1£297.9; after 295.9+384.9 pg/ml, p<0.001) and hs-CRP levels (tirofiban group before 0.66+0.58; after 0.92+0.65 mg/L, p=0.011, non tirofiban group
before 0.81+0.74; after 1.45+1.23 mg/L, p<0.001) were found to be similarly reduced in both treatment groups p<0.05. Three patients with minor
hemorrhage did not need blood transfusion.

Conclusion: It was concluded at the end of them PCI application in STEMI that the addition of tirofiban treatment in patients with >TIMI 2 flow
and anterior location MI could decrease the expected rise in BNP and CRP values. (Anadolu Kardiyol Derg 2012; 12: 107-14)
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tive C-reactive protein

OZET

Amag: Bu calismada primer perkiitan koroner girisim (PPCI) uygulanan akut ST elevasyonlu miyokart enfarktiislii olgularda (STEMI) tedaviye ekle-
nen tirofibanin anjiyografik TIMI akim (The Thrombolysis in Myocardial Infarction), TIMI risk indeksi, serum B-tip natritiretik peptit, (BNP) ve yiiksek-
duyarlikh C-reaktif protein (hs-CRP) diizeyleriyle iligkisi arastinimistir.

Yontemler: Bu tek merkezli, prospektif gézlemsel kohort'una akut STEMI tanisiyla kabul edilen ardigik 102 hasta [70 erkek, ort. yas 54.9+10.4 yIl,
(30-82 yas), mediyan yas 54 yil] calismaya alind.. ilk 6 saat icinde basvuran tiim STEMI'lilara PPCI uyguland:. Hastalarin bir grubuna tirofiban (n=55)
(erkek: 36, 54.13+11.39 yil) diger gruba ise, standart tedavi (n=47) (erkek: 34, 55.98+9.16 yil) uygulandi. Tim hastalarin TIMI indeksi ve TIMI akim
dereceleri kayrt edildi. Reperfiizyon icin TIMI 2 veya 3 akim saglamak anjiyografik endpoint olarak kabul edildi. istatistiksel analiz igin Ki-kare, esles-
tirilmis t, Wilcoxon isaret siralama ve Spearman korelasyon testleri ve Kaplan-Meier sagkalim analizi kullanildi.
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Bulgular: BNP seviyeleri tirofiban alan grupta ayni kalirken, tirofiban almayan grupta bu artig devam ettigi goriildii (105.9+126.8 karsi 261.3+202.3 pg/
ml p<0.001). Buna kargin tirofiban tedavisi alan her iki grupta hs-CRP seviyeleri yiikselme egilimindeydi (tirofiban alan grup-0.67+0.66'dan, 0.90+0.44'e
mg/L, p=0.015, tirofiban almayan grup - 0.51£0.43'den 1.08+0.74'e mg/L, p<0.001). TIMI 2 akima sahip tirofiban alan grupta BNP and hs-CRP deger-
leri benzer kalirken, tirofiban almayan gruplarda tedavi sonrasi BNP (6ncesi, 97.8+122.3 sonrasi, 281.6+217.3 pg/ml, p=0.011) ve hs-CRP (dncesi
0.65+0.69; sonrasi 1.33+0.80 mg/L, p=0.028) degerlerinde yiikselme egilimi tespit edildi. TIMI 3 akima sahip olgularda, BNP (tirofiban alan grup
oncesi, 146.5+114.2; sonrasi 184.4+139.4 pg/ml, p=0.011, tirofiban almayan grup 6ncesi 172.1+297.9; sonrasi 295.9+384.9 pg/ml, p<0.001) ve hs-CRP
seviyesi (tirofiban alan grup @ncesi 0.66+0.58; sonrasi 0.92+0.65 mg/L, p=0.011, tirofiban almayan grup dncesi 0.81+0.74; sonrasi 1.45+1.23 mg/L,
p<0.001) her iki grupta benzer azalmalar tespit edildi p<0.05. U¢ hastada kan transfiizyonu gerektirmeyen mindr kanama oldu

Sonug: Calismamizda STEMI'de uygulanan PPCI sonucunda, > anjiyografik TIMI 2 akima sahip olgularda tirofiban tedavisinin eklenmesinin BNP ve

CRP degerlerinde beklenen artisin tirofiban tedavisi ile bir miktar da olsa azaltabildigi goriisii ortaya ¢ikmigtir.

(Anadolu Kardiyol Derg 2012; 12: 107-14)

Anahtar kelimeler: Akut miyokart enfarktiisii, tirofiban, perkiitan koroner girisim, TIMI risk indeksi, B-tip natriiiretik peptit, yiiksek-duyarlikli

C-reaktif protein

Introduction

Today, primary percutaneous coronary intervention (PCI) is
the most effective method of achieving epicardial TIMI 3 flow
(The Thrombolysis in Myocardial Infarction) in patients with
ST-elevation myocardial infarction (STEMI) (1). However, in
acute STEMI cases, it does not always indicate an optimal result
(2, 3). Therefore, adjuvant anti-aggregant agents are needed for
the maintenance of epicardial and microvascular circulation
during primary PCI (4, 5). Tirofiban, a glycoprotein (GP) llb/llla
receptor antagonist, is used recently for this purpose. A number
of studies have investigated the relationship between the angio-
graphic TIMI 3 flow and cardiac biomarkers (myocardial dam-
age, inflammation markers and natriuretic peptides) (6-8). In
acute STEMI, a relationship was found between the serum
B-type natriuretic peptide (BNP) level, short and long- term mor-
tality with post primary PCI angiographic success and reperfu-
sion disorder (9, 10).

However, the addition of tirofiban treatment in the TIMI flow
rate obtained in primary PCl was not investigated adequately in
relation to the TIMI risk index. TIMI risk index mostly includes
clinical and hemodynamic parameters (age, blood pressure and
heart rate) and it is an easy formula to calculate.

This study aimed to investigate the relationship of tirofiban
on TIMI risk index, BNP and high-sensitive C-reactive protein
(hs-CRP) in STEMI patients undergoing primary PCI and to study
whether these effects depend on MI localization and angio-
graphic TIMI index.

Methods

Study design and population

This single-centre, prospective observational cohort study
included 102 consecutive patients (70 male) who were admitted to
the emergency department of Adana Numune Education and
Research Hospital between April 2008 and March 2009 with the
diagnosis of acute STEMI. Mean age of the patients was 54.9+10.4
years (range 30-82) (median 54 years). These patients were
divided into two groups, and one group was treated with tirofiban
(n=55) (mean age 54.13+11.39, male 36), while the other group was

not given tirofiban (n=47) (mean age 55.98+9.16, male: 34). Primary
PCI (angioplasty and stenting) was performed in the artery asso-
ciated with infarction and control angiographies were performed
in the sixth month. The patients included in the study were
evaluated in terms of clinical features, vital functions, coronary
risk factors, lipid panels, kidney functions, as well as electrocar-
diographic and angiographic assessments.

Exclusion criteria: Patients excluded from the study include
those who previously had cardiogenic shock, those with left
main coronary artery stenosis, those who previously underwent
coronary by-pass and stent operation, those with spontaneous
recanalized coronary arteries, those who previously had myo-
cardial infarction, those with pericarditis, aortic dissection,
chronic inflammation or renal insufficiency (serum creatinine
>1.5 mg/dl), and those active infection, hs-CRP level of >10 mg/L,
malignity and chest pain for more than 6 hours. Eight patients
(4.2%) died and were excluded at the end of the study.

The procedure was executed upon the consent received from
the patients as per the protocol followed by the approval of Ethics
Committee of our hospital (Protocol number 3; date 28/01/2008).

Study procedures

Acute STEMI diagnosis was confirmed by using ACC/AHA/
ESC measures (11). Chest pain and/or discomfort lasting for at
least 30 minutes, ST segment elevation exceeding 0.1 mm in at
least two adjacent derivations and 0.2 mm in precordial deriva-
tions in the extremity derivations as determined by standard
12-derivation electrocardiography (ECG), the elevation of cre-
atine kinase- MB (CK-MB) values more than two times the nor-
mal value and the presence of two of the criteria were defined
as acute MI. In all cases with ST segment-elevation myocardial
infarction, who were admitted in the first 6 hours with com-
plaints of chest pain; 12-derivation ECG was taken and non-
enteric 300 mg acetyl salicylic acid (ASA) was given during the
admission.

Biomarkers analysis

Peripheral blood samples for plasma BNP and hs-CRP
determination were obtained at admission by direct venipunc-
ture of an antecubital vein after the patient had been in the
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supine position for 30 minutes. Blood samples were immedi-
ately centrifuged. High sensitive-CRP levels (normal range
0.53-0.95 mg/L) were measured by using immune nephelomet-
ric method (IMMAGE Immunochemistry Systems; Beckman
Coulter, California, USA). BNP measurements (normal range
0-90 pg/ml was done using Triage Meter Plus equipment
(Willich, Germany).

Primary PCI procedure

Post-treatment TIMI flow rates were detected by the post-
procedure myocardium staining degree of the coronary artery.
Angiographic data were calculated in the catheter laboratory
and individual CD records were taken for each patient. The
coronary angiographic procedure was performed by Shimadzu
device (AUD 150 G-Digitex, Kyoto, Japan). Predefined grading
system was used in determining the TIMI flow (12) (TIMI 0: No
flow and perfusion in the occlusion distal; TIMI 1: penetration in
the occlusion distal, but no perfusion; TIMI 2: partial perfusion;
TIMI 3: full perfusion). Patients were given 600 mg clopidogrel
and 10.000 units IV heparin bolus in addition to non-enteric ASA
300 mg administered before PCI. After the placement of femoral
artery 6F sheath, stent (Ephesos, Nemed Corporation, Istanbul-
Turkey) was implanted following the balloon predilatation to the
suspicious lesion by means of 6 F guiding catheter. Complications
during angiography, reocclusion, distal embolization, lateral pro-
tection, coronary dissection were defined according to the cri-
teria of the National Heart, Lung, and Blood Institute (13).

Tirofiban (Aggrastat, Merck, USA) consecutively administra-
tion to patients was started during the PPCI procedure in the
catheter laboratory. Tirofiban bolus was given at least 10 min-
utes before the lesion could be crossed with the guide wire
tirofiban was initially administered as 10 pg/kg/min bolus dose
per 3 minutes followed by 0.15 pg/kg/min infusion for 24 hours.
Achieving TIMI 2 or 3 flow for reperfusion was accepted as the
angiographic endpoint. PCl was considered inadequate in
patients who achieved TIMI flow below 2 during the PCI. The
patients, who received tirofiban after reperfusion, were given
heparin, 300 mg ASA and 75 mg clopidogrel as infusion for 500 u/
hour/24 hours. Initial and final TIMI flow rates were evaluated
during the clinical and angiographic follow-ups up to the sixth
month. Hospital complications, minor and major hemorrhage;
mortality and late-stage restenosis rates were assessed. The
definition of TIMI hemorrhage complication was taken as a
basis for major and minor hemorrhage.

Calculation of the TIMI Risk index

The TIMI risk index of patients were calculated by the for-
mula “Heart rate X (age=10)2:SBP”. This score is obtained by
using the patient’s pulse, systolic blood pressure and age, and it
is reported to be a highly useful scoring system for risk stratifi-
cation in STEMI cases, and that every 5 points increase in TIMI
risk index for thirty days mortality leads to 43% risk increase (14).
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Statistical analysis

The SPSS 16.0 (SPSS Inc., Chicago, USA) software package
was used for statistical analysis of the data. Categorical analy-
ses were expressed as numbers (n) and percentage (%), where-
as continuous measurements were given as mean and standard
deviation and as median and minimum-maximum where appro-
priate. The Chi-square test was used to compare categorical
variables of treatment groups. For comparison of continuous
variables obtained before and after the treatment in the groups,
the t-test for dependent samples or Wilcoxon Signed Rank Test
was used depending on whether the statistical assumptions
were fulfilled or not; and the t-test for independent samples or
Mann-Whitney U test for comparisons between groups.
The correlation between certain variables of the treatment
groups was performed using the Spearman Correlation Analysis.
The statistical level of significance for all tests was considered
to be 0.05.

Results

Baseline clinical characteristics (Table 1)

The distribution of patients in terms of the chest pain dura-
tion at the time of their admission with the diagnosis of acute
STEMI is as following: 33 (32.4%) for 1 hour and less, 37 (36.3%)
for 1-3 hours and 32 (31.4%) for 3-6 hours, respectively, and there
was no statistically significant difference between the patients.
In patient groups, the distribution of chest pain duration of acute
STEMI cases treated with and without tirofiban according to
groupsis: 1 hour and less (14/18), 1 to 3 hours (25/12), 3to 6 hours
(15/17), respectively; and there was no statistically significant
difference between the groups (p>0.05).

No statistically significant difference was observed between
the two groups also in terms of the demographic parameters
(age, gender) and cardiovascular risk factors (hypertension,
diabetes mellitus and smoking) (p>0.05). In the hemodynamic
comparison between the groups treated with and without tirofi-
ban, no difference was found between the groups with regard to
systolic and diastolic blood pressures, pulse and lipid panel,
kidney functions, BNP hs-CRP and TIMI risk index values
(p>0.05).

The relationship of BNP, hs-CRP levels and TIMI risk

index with tirofiban use and PCI parameters (Table 2)

There was no significant difference in terms of heart rate,
systolic and diastolic blood pressure measurements, lipid and
kidney functions, Groups treated with and without tirofiban
revealed no difference also in terms of the distribution of coro-
nary artery in which primary PCl was applied, procedure period,
number of stents, stent length, stent diameter and subacute
occlusion, angiographically visible thrombus, distal emboli, heart
failure, and side brunch protection. TIMI 2 and TIMI 3 flow rates
were similar in both groups (p>0.05).
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Table 1. Demographic parameters, hemodynamic parameters and labo-  Table 2. Primary PCI findings in tirofiban and non-tirofiban groups

ratory findings of groups Variables Tirofiban | Non-tirofiban |  *p
Variables Tirofiban | Non-tirofiban | *p (n=55) (n=47)
(n=55) (n=47) Infarct-related artery, n
Demographics LAD 35 19
Age, years 54.1+11.4 56.0+9.2 0.373 Cx 6 7 0.060
Gender, male/female, n 36/19 34/13 0.524 RCA 14 2
Presence of cardiovascular risk factor Number of stents, n
1 0,
Diabetes, n (%) 8 (14.5) 6(12.8) 0.999 1 50 44 0723
Hypertension, n (%) 17 (30.9) 14 (29.8) 0.999 9 5 3
Smoking, n (%) 26 (47.3) 16 (34.0) 0.227 Stent length, mm
Hemo(.iynamlc parameters and echocardiography findings 9-15 23 18 0.840
Systolic blood pressure, 121.5+19.6 124.4+16.7 | 0.429 18-25 32 29
mmHg -
Diastolic blood pressure, 77.6+16.4 77.6+18.6 0.996 Stent diameter, mm
mmHg' mean+sd 2.5-3 28 25 0.845
Pulse, bpm 79.8+16.1 79.3x135 | 0.856 3.5-4 27 22
Lipid profile Stent (direct PTCA+stent), n 14/41 13/34 0.825
Total cholesterol, mg/dl 199.8+40.9 | 193.6+49.5 | 0.490 Procedure period, min
HDL 38.0+7.5 38.9+8.1 0.558 0-30 40 31 0.653
LDL 129.2+35.1 122.5+43.1 | 0.387 31-60 14 14
Serum biochemistry >60 1 2
BUN, mg/dl 32.3+8.8 34.1+7.9 0.270 Subacute occlusion, +/-, n 4/51 5/42 0.729
312(17-52) | 32(21-57) Thrombus, +/-, n 32/23 27/20 0.999
Serum creatinine, mg/dl 0.99+0.20 1.01+0.31 0.742 Distal emboli, +/-, n 8/47 11/36 0.311
1(0.7-1.5) 1(0-2.3) -
Heart failure, +/-, n 2/53 3/44 0.521
Cardiac markers - -
Side branch protection, +/-, n 4114 38/9 0.485
BNP, pg/ml 142.8+117.6 | 157.9+273.6 | 0.190 -
99.8 (1 22_500) 110 (5_1794” RestenOSIS, +/', n 13/42 14/33 0.508
Hs-CRP mg/L 0.66:+0.55 0.78:0.72 | 0.577 Coronary artery, n
0.54 (0.04-2.88)| 0.57 (0.03-3.2) 1 " 19 0.48
TIMI risk index, points 20.2+9.0 20.8+8.5 0.685 2 21 10
- 17.9 (5-46.2) |19.7 (10.4-51.7) 3 23 18
Chest pain, n TIMI flow, n
<1 hour 15 18 0.113 9 7 9 0.422
>1-3 hour 25 12 3 18 38
>3-6 hour 15 17 Data are presented as number values
Angiotensin converting 24/31 21/26 0.999 * Chi-square test
enzyme inhibitor. n Cx - circumflex artery, LAD - left anterior descending artery, Ml - myocardial infarction,
! n - number of patients, PCI - percutaneous coronary intervention, PTCA - percutaneous
Beta-blocker, n 41/14 36/11 0.999 transluminal coronary angioplasty, RCA - right coronary artery, TIMI - The Thrombolysis

in Myocardial Infarction, + yes, - no

Acetyl salicylic acid, n

Nitrate, n 21/34 23/24 0.319
Statin, n 28/27 30/17 0.231 Relationship between myocardial infarction localization
— and TIMI risk index, BNP, hs-CRP levels (Table 3)
Data are presented as mean+SD, median (min-max) and number/percentage values o . . .
*_unpaired Student's t-test, Chi-square test, Mann-Whitney U test MI localization (anterior and non-anterior) was comparable in

BNP - Serum B - type natriuretic peptide, bpm - beats per minute, BUN - blood urea . .
nitrogen, HDL - high-density lipoprotein, Hs-CRP - high-sensitive C - reactive protein, both groups (p>0'05) (Table 4)' In terms of the relatlonshlp between

LDL - lower-density lipoprotein, n - number of patients, TIMI - the Thrombolysis in tirofiban use and Ml localization, there was no significant difference
Myocardial Infarction

in TIMI risk index levels in anterior and non-anterior localization

before and after the treatment (p>0.05). BNP level did not show any
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Table 3. Relationship between myocardial infarction localization and TIMI risk index, BNP, hs-CRP levels before and after treatment in tirofiban

and non-tirofiban groups

Variables Tirofiban (n=55) Non-tirofiban (n=47)
Before treatment After treatment *p Before treatment After treatment *p
TRI 21.7+£10.3 21.8+10.2 0.761 20.0+8.6 21.2+6.5 0.101
17.9(7.7-46.2) 18.6 (10.1-48.1) 18.5 (10.6-51.7) 21.2 (8.1-37.3)
BNP mg/dI 166.4+123.6 199.7+133.4 0171 105.9+126.8 261.3+202.3 <0.001
Anterior Ml 137.3 (21.6-438.3) 141.0 (55-493.3) 43.5 (5-500) 202.5 (18.6-840)
hs-CRP mg/L 0.67+0.66 0.90+0.44 0.015 0.51+0.43 1.08+0.74 <0.001
0.49 (0.04-2.88) 0.78 (0.34-2.17) 0.41 (0.03-2) 0.80 (0.09-2.80)
TRI 19.0+8.0 20.1+7.8 0.076 22.0+8.3 22.6+9.8 0.546
17.8 (5.0-44.9) 18.8 (6-36.81) 21.5(10.4-34.5) 19.7 (10.1-40.2)
Non-anterior Ml | BNP mg/dI 125.9+111.9 173.5+137.0 0.007 234.5+396.0 340.1£510.1 0.008
93.5 (12.2-500) 125.9 (24-599) 137.7 (8.8-1794.1) 234 (54-2389)
hs-CRP, mg/L 0.65+0.46 0.92+0.75 0.011 1.18+0.88 1.95+1.44 0.008
0.63 (0.10-1.84) 0.78 (0.10-3.75) 0.98 (0.11-3.20) 1.40 (0.60-5.63)
Data are presented as mean+SD and median (min-max) values
*Wilcoxon signed rank test
BNP - Serum B - type natriuretic peptide, hs-CRP - high-sensitive C - reactive protein, Ml - myocardial infarction, TIMI - The Thrombolysis in Myocardial Infarction

Table 4. Relationship between TIMI flow and TIMI risk index, BNP, hs-CRP levels before and after treatment in tirofiban and non-tirofiban groups

Variables Tirofiban (n=55) Non-tirofiban (n=47)
Before treatment After treatment *p Before treatment After treatment *p
TRI 26.7+12.1 26.1+11.8 0.735 19.6+6.3 20.9+4.9 0.314
26.7 (14.2-44.9) 27.1 (13.5-44.5) 19.7 (11.9-32.3) 21.3(15.1-31.7)
TIMI 2 BNP, mg/dI 118+146.2 185+107.6 0.176 97.8+122.3 281.6+217.3 0.01
57.1(12.2-438.3) 190.9 (70-359) 31.7 (5-362.9) 203.9 (156-840)
hs-CRP, mg/L 0.66+0.25 0.85+0.49 0.345 0.65+0.69 1.33+0.80 0.028
0.54 (0.41-1.10) 0.75 (0.20-1.75) 0.50 (0.03-2) 1.48 (0.45-2.80)
TRI 19.2+8.2 20+8.2 0.087 21.1£8.9 22+8.5 0.243
17.5 (5-46.2) 18.6 (6-48.1) 19.5(10.4-51.7) 20.6 (8.1-40.2)
TIMI 3 BNP. mg/dI 146.5+114.2 184.4+139.4 0.0m 172.1£297.9 295.9+384.9 <0.001
103.8 (19.2-500) 130.3 (24-599) 129.5 (5-1794.1) 225.3 (18.6-2389)
hs-CRP. mg/L 0.66+0.58 0.92+0.65 0.001 0.81+0.74 1.45+1.23 <0.001
0.53 (0.04-2.88) 0.89 (0.10-3.75) 0.58 (0.06-3.20) 1.00 (0.09-5.63)
Data are presented as mean+SD and median (min-max) values
* Wilcoxon signed rank test
BNP - Serum B - type natriuretic peptide, Hs-CRP - high-sensitive C - reactive protein, TIMI -The Thrombolysis in Myocardial Infarction, TRl -The Thrombolysis in Myocardial Infarction
risk index

change in the tirofiban group, while a significant increase was
observed in the group not treated with tirofiban (p<0.001). On the other
hand, hs-CRP level tended to rise significantly in both groups despite
the treatment (p<0.01). In the non-anterior group, BNP and hs-CRP
levels tended to rise in both treatment groups (p<0.05). In other cases,
the observed increase was significant on the borderline.

Inter-group relationship of post-treatment TIMI risk index,

BNP and hs-CRP according to the angiographic

TIMI assessment

According to the cut-off points determined for the angio-
graphic TIMI flow rate, the assessment of all patients revealed

no significant relationship between TIMI risk index, BNP and
hs-CRP and these measurements before and after the treat-
ment; and the pre- and post-treatment angiographic TIMI flows
and TIMI risk index values of the cases were similar in both
groups treated with and without tirofiban (p>0.05). In cases with
angiographic TIMI 2 flow, pre- and post-treatment BNP and hs-
CRP values remained the same in the group receiving tirofiban,
whereas post-treatment BNP and hs-CRP values were detected
to be significantly higher in the group not treated with tirofiban
(p<0.05). In the cases with angiographic TIMI 3 flow, BNP and
hs-CRP levels were found to be similarly high in both treatment
groups (p<0.05).
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Table 5. Percentage change in pre- and post-treatment TIMI risk index,
BNP and hs-CRP in studied groups

Percentage change Tirofiban Non-tirofiban *p
(n=55) (n=47)
TRI, % 6.0+19.9 8.7+29.0 0.660
3.7 (-36.9-78.0) 3.9(-41.2-111.5)

BNP, % 75.9+136 700.6+1268.0 0.009
31.7 (-55.2-515.5) | 80.3 (-65.5-5124.7)

hs-CRP, % 121.8+209.8 298.7+579.6 0.330
54.6 (-81.8-940.5) | 50.0 (-55.6-2687.1)

Data are presented as mean+SD and median (min-max) values

*Mann-Whitney U Test

BNP - Serum B - type natriuretic peptide, Hs-CRP - high-sensitive C - reactive protein,
TIMI - The Thrombolysis in Myocardial Infarction, TRI - The Thrombolysis in Myocardial
Infarction risk index

Percentage change in pre and post-treatment TIMI risk

index, BNP and hs-CRP levels in studied groups

Value analysis of inter-group TIMI risk index, BNP and h-CRP
in our study is summarized in Table 5. In this analysis, only per-
centage increase in post-treatment BNP value was statistically
significantly different between groups when compared to pre-
treatment value. While there was an increase of 32% in median
BNP value in the group receiving tirofiban, 80% median increase
is observed in the group not receiving tirofiban (p=0.009) (Table 5).

Although a significant decrease was detected in the pre-
and post-treatment hematocrit (HCT) values (40.39£5.11;
38.25+3.90%, respectively, p<0.001) in the group treated with
tirofiban, major hemorrhage was not observed in neither of the
groups and minor hemorrhage rates were comparable (p>0.05).
There was no significant difference in HCT values (38.81+5.47;
37.63+5.79%, respectively, p>0.05) in the group not treated with
tirofiban. One case developed continuous ventricular tachycar-
dia, and one case developed pulmonary edema. Three patients
with minor hemorrhage did not need blood transfusion.

Discussion

This study aimed to predict GP IIb/llla need by providing a
simple and quick determination of the relationship between TIMI
flow and TIMI risk index, BNP and hs-CRP for risk assessment in
acute STEMI cases who underwent PPCI procedure. In our
study, at the end of the PPCI procedure applied in STEMI cases,
BNP and CRP values showed a significant increase compared to
pre-treatment values in the group with TIMI 2 flow and treated
without tirofiban, and in the group with TIMI 3 flow and treated
with and without tirofiban. Accordingly, the addition of tirofiban
treatment resulted in a lower increase in BNP and CRP values in
patients with TIMI 2 or 3 flow and it was concluded that the
expected increase in BNP and CRP values in this patient group
could be reduced, even if to a small extent, by tirofiban treatment.
PPCI is frequently used in the treatment of acute STEMI; yet,
adjuvant pharmacological support is needed for obtaining an
optimal result. It is known that GP llb/Illa receptor blockers with
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added primary PCl have a beneficial effect on microvascular
perfusion (15). It is also reported that the positive effect of tirofi-
ban on reperfusion is mainly related to anti-aggregation and has
a positive contribution to endothelial dysfunction developing dur-
ing PCI procedure (16). However, use of the aspiration system in
patients presenting with acute coronary syndrome and visible
thrombus provides no substantial benefit (17) and intracoronary
administration of tirofiban was not associated with reduction in
major adverse cardiac event (MACE) rates compared to intrave-
nous administration in patients with STEMI who underwent pri-
mary PCI (18). In addition to using of high-dose tirofiban were
reduced predictors of mortality in STEMI (19, 20).

Itis still a clinical issue to predict the early-stage markers of
mortality in acute STEMI. Considering that two third of the
deaths in patients with acute myocardial infarction occur
despite interventions, it becomes evident that a quick and simple
method is required for risk assessment (21). TIMI risk index is a
score obtained by the formulation of the three factors in the
TIMI risk index (age, systolic blood pressure, pulse) by multi-
regression analysis (22). In recently study thrombolytic therapy
failed to decrease BNP hs-CRP and TIMI risk index values in
STEMI patients. The reason of failure is that enough TIMI 3 flow
with thrombolytic therapy cannot be provided (23). But there are
no adequate studies on the correlation of the numerical values
of hemodynamic parameters in this index with biological markers
using tirofiban in STEMI. In our study, TIMI risk index was pre-
ferred due to the convenience of obtaining the parameters
included in the index and the good correlation established with
the early hospital mortality (24). It was determined in this study
that every 5 points increase in TIMI risk index for thirty days of
mortality leads to 43% risk increase. This risk interval was classi-
fied as 5 different score systems, minimum risk being <12.5 and
maximal risk being >30 (25). Our study revealed no difference
between the total TRI averages of the risk stratification in both
groups. In addition, when different cut-off values (between 12.5-
30) were taken for TIMI risk index, it was observed that the addi-
tion of tirofiban at different TIMI flow rates did not change the
early-stage TIMI risk index in cases achieving either partial
reperfusion (TIMI 2) or total reperfusion (TIMI 3). This result may
be associated with the statistical similarity of the systolic blood
pressure, pulse and age parameters of the TIMI risk index math-
ematical formula in both groups. This, in turn, leads to a decrease
in the TIMI risk index diagnostic value when these parameters
are homogenous in both groups. In our study, no significant rela-
tionship was found between TIMI risk index and TIMI flow rates
in terms of angiographic restenosis in long-term controls.

In our study, TIMI risk index was similar in both groups in
terms of localization in patients with acute STEMI who underwent
primary PCI procedure; therefore, TIMI risk index was found to be
inadequate in localizing MI. On the other hand, BNP level was
significantly lower in anterior localization in the group treated
with tirofiban, whereas non-anterior localization showed a rising
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tendency. It was reported in previous studies that plasma BNP
level increased rapidly as from the first 24 hours of acute Ml (26)
and it provided significant and independent prognostic informa-
tion in the long term with regard to non-fatal M| and mortality risk
in patients who underwent primary PCI procedure (27). In our
study, the BNP level, which was initially high in anterior localiza-
tion, decreased in a short while in the tirofiban group, reflecting
a reduction in myocardial ischemic load as a response to the
limitation of the infracted area by tirofiban.

Serum hs-CRP also rises in the first days of acute Ml as a
response to myocardial necrosis (28). Plasma hs-CRP level and
acute Ml are noted to be the predictor of reperfusion failure in
the short and long term (29). It is also reported that the combina-
tion of TIMI risk index and hs-CRP level provides additional
information with regard to risk stratification and prognosis in
cases with acute coronary syndrome (30). Several studies point
at the predictive value of hs-CRP for risk assessment in cardio-
vascular cases (31, 32). In our study, no decrease was detected
in the increase value of hs-CRP in both localizations in the acute
period in the treatment group. Although a significant hematocrit
decrease was observed in the group treated with tirofiban, there
was no clinical need for blood transfusion.

Study limitations

The major limitation of the present study is the small sample
size. We did not provide mortality data because our primary aim
was to determine TIMI risk index, BNP and hs-CRP values. We
also did not measure infarct area and use high dose tirofiban
with which we can reach to further conclusions.

Conclusion

In our study, it was concluded at the end of the primary PClI
application in STEMI that the addition of tirofiban treatment in
cases with > angiographic TIMI 2 flow and anterior location
could decrease the expected rise in BNP, even if to a small
extent. No difference was observed in the TIMI risk index.

Clinical application of the study

Notwithstanding the successful mechanical reperfusion
achieved at the end of primary PCI procedure, these data indi-
cate that the addition of tirofiban in the treatment of STEMI
produces positive results in prognostic markers.
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