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Abstract: Background: Elevated white blood cell count and neutrophils to lymphocyte ratio consider a good 
Predictor in risk stratification in chronic stable coronary arteries disease and prognostic marker In long and short 
term cardiovascular mortality. Objective: To evaluate relationship between total leukocyte count TLC, neutrophills 
to lymphocyte NLR and myocardial perfusion in patient with acute anterior ST segment elevation myocardial 
infarction managed by primary PCI. Patients and Methods: This study is a prospective observational study. It was 
conducted at Ain Shams University and October 6 university hospitals from 15/11/2017 to 15/5/2018. The study was 
conducted on 60 patients diagnosed as acute anterior ST segment elevation myocardial infarction who underwent 
primary percutaneous coronary intervention within 6 hour from onset of symptoms with mean age 58.45 ± 10.61 
Eighty percent of subjects were males. Results:. We found that the TLC and NLR was significantly associated with 
MBG and TIMI grades, patients with MBG 0-1 had significantly higher TLC & NLR than patients with MBG 2-3. 
patient with MBG (2 & 3) had significantly lower peak CKMB than patients with MBG 0 & 1, there is excess rate of 
morbidity and mortality in patient with impaired myocardial perfusion. Conclusion: The present study shows that 
higher TLC and NLR at admission were significantly correlated with poor perfusion outcomes, morbidity, low 
ejection fraction and mortality.  
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1. Introduction 

Acute myocardial infarction (AMI) is one of the 
leading causes of death worldwide. According to 
recent epidemiological figures, the prevalence of the 
disease approaches three million people worldwide 
with more than one million deaths in the United 
States, annually. Moreover, the incidence of AMI in 
developing lower-income countries has increased 
despite the recent advances in the management of its 
risk factors (1). AMI is a major public health burden 
with high mortality out of the hospital. Data indicate 
that at least one-third of patients die before coming to 
the hospital and another 40-50% are dead upon 
arrival. Another 5-10% of patients will die within the 
first 12 months after their myocardial infarction (2). 

The global incidence rate of AMI was 8.6 
million (Global Burden of Disease Study 2013 
Collaborators 2015). According to a presenting 
electrocardiogram, it has been reported that more than 
3 million people are currently diagnosed with an ST-
segment elevation MI (STEMI) (3).  

According to Euro Heart Survey, the in-hospital 
mortality rate of patients with STEMI ranges from 6% 
to 14% (4). 

Atherosclerosis is a progressive, complex and 
multi factorial disease characterized by the 
accumulation of lipids and fibrous elements in the 

large arteries and inflammation plays an important 
role in all stages of the atherosclerosis development 
(5). 

Inflammatory processes along with endothelial 
dysfunction initiates a progressive process within the 
arterial wall, resulting in the reduction or obstruction 
of blood supply to end organs of the body (6). 

The neutrophil-to-lymphocyte ratio (NLR) has 
been shown to be a marker of inflammation and 
closely related to increased cardiovascular mortality 
and morbidity (7). 

Elevated white cell count in patients with 
STEMI is related to the body stress response and 
changes due to coronary endothelial dysfunction. 
This: Up-regulates the production of inflammatory 
cells and cytokines. Promotes. (s) and capillary 
congestion. Induces and aggravates acute coronary 
disease (8).  

It was reported that high NLR values could be a 
useful parameter in evaluating cardiovascular risk (9). 

Positive correlation between NLR values at 
admission and the severity of coronary artery disease 
was found (10). 

NLR value could be the determinant of coronary 
atherosclerosis progression. High NLR values at 
admission were identified to be more with rupture-
prone coronary atherosclerotic plaque components (11). 
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High NLR Associated with poor prognosis in 
patients with acute STEMI (12). 

High NLR Found to be a determinant of 
mortality and cardiovascular incidents in patients who 
underwent angiography or cardiac revascularization 
(13). 
Aim of the Work 

To evaluate relationship between TLC, NLR and 
myocardial perfusion in patient with acute ST 
segment elevation myocardial infarction managed by 
primary PCI.  
Patients  
and Methods 
Type of study:  

Prospective observational study. 
Study setting:  

The study was conducted in Ain Shams 
University Hospital and 6TH October University 
Hospital. 
Study period:  

From 15-11-2017 until 15-5-2018. 
Study population: 
Inclusion criteria:  

Patient with acute anterior ST segment elevation 
myocardial infraction (STEMI) first attack treated 
with primary Percutaneous coronary intervension 
(PCI) within 6 hours from the onset of symptoms. 
ECG criteria to diagnose STEMI were used according 
to European society of cardiology: ST-segment 
elevation (measured at the J-point) is considered 
suggestive of ongoing coronary artery acute occlusion 
in the following cases: at least two contiguous leads 
with ST-segment elevation ≥ 2.5 mm in men < 
40 years, ≥2 mm in men ≥ 40 years, or ≥ 1.5 mm in 
women in leads V2–V3 and/or ≥ 1 mm in the other 
leads [in the absence of left ventricular (LV) 
hypertrophy or left bundle branch block LBBB)] (14). 
Exclusion criteria:  

Patients with history of previous STEMI or non 
STsegment elevation acute coronary syndrome. 
Infectious or inflammatory disease such as chronic 
cholyecystitis, nephtitis, pharyngitis and bronchitis. 
Patients who presented more than 6 hours from the 
onset of symptoms. Hematological disorders such as 
leukemia, polythycemia and lymphoma. Patients on 
regular hemodialysis. History of heart failure. History 
of significant valvular affection. History of atrial 
fibrillation. Recent of cerebrovascular stroke. 
Previous history of CABG or PCI. 
Sampling size:  

Sixty patients with acute anterior STEMI 
Ethical consideration:  

An informed consent was obtained from all the 
patients, approval of the Ain Shams university ethical 
committee was obtained according to the ethical 

guidelines of the 1975 declaration of Helsiniki as 
revised in 2008. 

Thorough history taking with special stress on 
risk factors fpr coronary artery disease including: 
a-Smoking:  

Tobacco smoking consists of drawing into the 
mouth, and usually the lungs, smoke from burning 
tobacco (15), patients was classified into: Smokers. Ex 
smokers: patients who stop smoking for more than 6 
mothers. Non smokers. 
b- Hypertension:  

Hypertension is defined as a systolic blood 
pressure (SBP) of 140 mm Hg or more, or a diastolic 
blood pressure (DBP) of 90 mm Hg or more, or taking 
antihypertensive medication (16). 
c- Diabetes Mellitus:  

Diabetes mellitus was defined as previous 
diagnosis, specific treatment (oral drug or insulin), 
fasting glycemia >126 mg/dL, or glycosylated 
hemoglobin (HbA1c) >6.5%.  

d- Family history:  
Family history of premature coronary heart 

disease defined as fatal or nan fatal cardiovascular 
disese in < 55 years in first-degree male relatives and 
< 65 years in female relatives) (17). 

e- dyslipidemia:  
Dyslipidemia was defined as total cholesterol > 

200 mg/dl, LDL > 130 mg/dl, HDL < 35 mg/dl, or 
triglycerides >1.7 150 mg/dl, or a combination thereof 
(18). 
Thorough clinical examination:   
General examination with special emphasis on:  

Blood pressure measurement. Heart rate. 
Local examination:  

Auscultation of heart sounds and murmurs for 
possible complication of myocardial infarction. 
Laboratory investigations including:  

In all patients, whole blood from peripheral vein 
on admission, uncentrifuged and anticogulated using 
Ethylenediaminetetraacetic acid (EDTA to obtain 
differential comlete blood count, total leukocyte count 
(TLC), and neutrophills to lymphocyte ratio (NLR) 
using automated analyzer Medonic M32. 

Normal value of TLC 4,000 to 11,000 white 
blood cells per microliter of blood. 

NLR obtaining by dividing absolute number of 
neutrophills by absolute number of lymphocyte. 

Normal value of NLR normal NLR values in an 
adult population are between 0.78 and 3.53 (19). 

Creatine kinase MB (ck-MB) quantitative 
assessment by obtatining serum specimen 
anticogulated with EDTA and centrifuged on 
admission, after 8 hours and after 16 hours using 
automated analyzer Bechman coulter. 

Normal reference value of ck-MB (5_25) IU /L 
(20). 
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Coronary angiography and primary PCI:  
All patients were given 300mg aspirin and 600 

mg of clopidogrel as loading dose on admission. 
All primary PCI procedures were performed 

using the standard femoral approach with a 6-French 
left guiding catheter, At the start of the procedure, 
intravenous heparin 10000 IU was given. 

The blood flow in the infarct-related artery 
(IRA) was graded according to the Thrombolysis in 
Myocardial Infarc-tion (TIMI) in several orthogonal 
views to obtain TIMI flow grades which defined as 
grading system scoring system from 0-3 referring to 
levels of coronary blood flow assessed during PCI: 
TIMI 0 flow (no perfusion) refers to the absence of 
any antegrade flow beyond a coronary occlusion. 
TIMI 1 flow (penetration without perfusion) is faint 
antegrade coronary flow beyond the occlusion, with 
incomplete filling of the distal coronary bed. TIMI 2 
flow (partial reperfusion) is delayed or sluggish 
antegrade flow with complete filling of the distal 
territory. TIMI 3 is normal flow which fills the distal 
coronary bed completely (21). 

We assessed myocardial perfusion using 
myocardial blush grade which was performed visually 
with a cine-film at a 25 frame/s rate in the left lateral 
position,  
MBG was defines as:  

Grade 0: No myocardial blush or contrast 
density. Grade 1: Minimal myocardial blush or 
contrast density. Grade 2: Moderate myocardial blush 
or contrast density, but less than that of a non infarct- 
related artery. Grade 3: Normal myocardial blush or 
contrast density, comparable to that of a non infarct-
related artery (22). 
Echocardiography:  

Trans-thoracic echocardiography was performed 
within 24 h after the primary PCI using Philips 
affinity 50 w by S4-2 probe with frequency ranging 
from 1 to 4 MHz. 

Patients were examined in left lateral decubitis 
position, The left ventricular ejection fraction (LVEF) 
was calculated according to the according to the 
American Society of Echocardiography by using 

modified Simpson's method in this way the left 
endocardium was traced in four apical and two 
chambers views at end diastole and end sustole to 
obtain left ventricular end diastolic and end systolic 
volumes as well as LVEF according to the American 
Society of Echocardiography. 

Normal reference value for mean LVEF in is (62 
± 5 %) (23). 
Clinical end points:  

Patients was assessed for in hospital morbidity 
which defined as comined end point of re infraction, 
stroke, pulmonary edema, cadiogenic shock and 
malignant arrhythmia. In hospital mortality has been 
recorded. 
Data management: 

All the data obtained were collected, revised, 
refined, then edited and tabulated on IBM compatible 
P.C. 

The data were then analyzed statistically using 
SPSS statistical package, version (23). Description of 
quantitative variables was in the form of mean and 
standard deviation (SD) or median and range. 

Description of qualitative variables was 
performed as frequency and percentage. 

Comparison between quantitative variables was 
carried out by student T test of two independent 
samples, which was expressed in the form of T-value 
and p-values. 
Chi square test:  

It compares between 2 or more categorical 
groups (tables 2x2 or more). Non parametric (Mann 
Whitney) test was used to compare subgroups that did 
not have normal distribution. Correlations were 
assessed using Pearson’s correlation coefficient (r). 
The significance of the results were assessed in the 
form of P-value differentiated into; Non- significant 
when P-value >0.05. Significant when P-value < 0.05. 
Highly significant when P-value < 0.01. 
 
3. Results 

The results are shown in the following tables 
(Tables 1-6).  

 
 

Table (1): Comparison between MBG groups regarding Demographic data. 

 
MBG 0-1 MBG 2-3 

Test value P-value 
Sig. 

No. = 22 No. = 38  

Age 
Mean±SD 63.32 ± 9.66 55.63 ± 10.21 

2.864• 0.006 
HS 

Range 37 – 80 34 – 74  

Sex 
Females 7 (31.8%) 5 (13.2%) 

3.032* 0.082 
NS 

Males 15 (68.2%) 33 (86.8%)  

Smoking 
Negative 10 (45.5%) 15 (39.5%) 

0.205* 0.651 
NS 

Positive 12 (54.5%) 23 (60.5%)  
Family history Negative 14 (63.6%) 21 (55.3%) 0.402* 0.526 NS 
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MBG 0-1 MBG 2-3 

Test value P-value 
Sig. 

No. = 22 No. = 38  
Positive 8 (36.4%) 17 (44.7%)  

Hypertension 
Negative 8 (36.4%) 18 (47.4%) 

0.687* 0.407 
NS 

Positive 14 (63.6%) 20 (52.6%)  

D.M. 
Negative 5 (22.7%) 21 (55.3%) 

6.007* 0.014 
S 

Positive 17 (77.3%) 17 (44.7%)  

Dyslipidemia 
Negative 8 (36.4%) 21 (55.3%) 

1.993* 0.158 
NS 

Positive 14 (63.6%) 17 (44.7%)  
P-value >0.05: Non significant (NS); P-value <0.05: Significant (S); P-value< 0.01: highly significant (HS) 
*: Chi-square test; •: Independent t-test; ‡: Mann Whitney test 

 
 

Table (2): Comparison between MBG groups regarding Systolic BP, diastolic BP and HR 

 
MBG 0-1 MBG 2-3 

Test value P-value 
Sig. 

No. = 22 No. = 38  

Systolic BP 
Mean±SD 141.82 ± 19.67 138.65 ± 18.88 

0.614• 0.542 
NS 

Range 100 – 170 110 – 180  

Diastolic BP 
Mean±SD 82.73 ± 8.27 81.08 ± 8.43 

0.731• 0.468 
NS 

Range 60 – 100 70 – 100  

HR 
Mean±SD 80.14 ± 13.80 76.84 ± 8.89 

1.118• 0.268 
NS 

Range 64 – 120 59 – 91  
P-value >0.05: Non significant (NS); P-value <0.05: Significant (S); P-value< 0.01: highly significant (HS) 
*: Chi-square test; •: Independent t-test; ‡: Mann Whitney test 

 
 

Table (3): Comparison between MBG groups regarding CKMB at baseline, after 8 hrs and after 16 hrs. 

 
MBG 0-1 MBG 2-3 

Test value P-value 
Sig. 

No. = 22 No. = 38  

CKMB at baseline 
Median (IQR) 40.5 (31 - 53) 38.5 (35 - 42) 

-0.622ǂ 0.534 
NS 

Range 13 – 378 8 – 97  

CKMB after 8 hrs 
Median (IQR) 415.5 (214.5 - 576) 266.5 (140 - 370) 

-2.086ǂ 0.037 
S 

Range 108 – 2300 50 – 780  

CKMB after 16 hrs 
Median (IQR) 85 (47.5 - 146) 60.5 (42 - 75) 

-2.168ǂ 0.030 
S 

Range 21 – 1320 25 – 234  
P-value >0.05: Non significant (NS); P-value <0.05: Significant (S); P-value< 0.01: highly significant (HS) 
*: Chi-square test; •: Independent t-test; ‡: Mann Whitney test 

 
 

Table (4): Comparison between MBG groups regarding TLC, NLR and TIMI flow. 

 
MBG 0-1 MBG 2-3 

Test value P-value 
Sig. 

No. = 22 No. = 38  

TLC 
Mean±SD 12695.45 ± 4362.01 10185.53 ± 2606.88 

2.796• 0.007 
HS 

Range 5700 – 22500 5900 – 17000  

NLR 
Mean±SD 6.70 ± 2.37 3.98 ± 1.42 

5.522• 0.000 
HS 

Range 2.2 – 12 1.2 – 8.3  

TIMI FLOW 

0 1 (4.5%) 0 (0.0%) 

20.727* 0.000 

HS 
1 3 (13.6%) 0 (0.0%)  
2 6 (27.3%) 0 (0.0%)  
3 12 (54.5%) 38 (100.0%)  

P-value >0.05: Non significant (NS); P-value <0.05: Significant (S); P-value< 0.01: highly significant (HS) 
*: Chi-square test; •: Independent t-test; ‡: Mann Whitney test 
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Table (5): Comparison between MBG groups regarding ejection fraction post intervention, morbidity and mortality. 

 
MBG 0-1 MBG 2-3 

Test value P-value 
Sig. 

No. = 22 No. = 38  
Ejection fraction Post 
intervention 

Mean±SD 40.05 ± 7.80 54.47 ± 4.67 
-8.820• 0.001 

HS 
Range 20 – 50 45 – 62  

Morbidity 
No 14 (63.6%) 34 (89.5%) 

5.813* 0.016 
S 

Yes 8 (36.4%) 4 (10.5%)  

Mortality 
No 18 (81.8%) 38 (100.0%) 

7.403* 0.007 
HS 

Yes 4 (18.2%) 0 (0.0%)  
P-value >0.05: Non significant (NS); P-value <0.05: Significant (S); P-value< 0.01: highly significant (HS) 
*: Chi-square test; •: Independent t-test; ‡: Mann Whitney test 

 
Table (6): Correlation between (TLC, NLR) and CKMB at base line at 8 hours at 16 hours, and Echo post 
intervention. 

 
TLC NLR 
R P-value R P-value 

CKMB after 8 hrs 0.511** 0.001 0.495** 0.001 
CKMB after 16 hrs 0.404** 0.002 0.432** 0.001 
EF post intervention -0.342** 0.009 -0.556** 0.001 
 
4. Discussion  

In patients presenting with STEMI, primary 
percutaneous coronary intervention (PCI) is 
considered the optimal reperfusion strategy. Based on 
current available data, recent guidelines recommend 
the primary PCI as a preferred reperfusion therapy for 
STEMI when provided within 90 minutes at 
experienced centers; they also spurred the rapid 
development of interventional therapies to treat acute 
MI lesions (24, 25). 

Despite this wide use of primary PCI to re-
establish anterograde flow after AMI, complete 
recovery of myocardial perfusion may not be achieved 
with this procedure alone. Persistent myocardial 
hypoperfusion in the presence of a patent epicardial 
coronary artery results in a condition known as ‘no 
reflow’. This is generally caused by microvascular 
obstruction and tends to counteract the beneficial 
effects of reperfusion, leading to recurrent myocardial 
ischemia, myocyte necrosis, arrhythmias and 
contractile impairment (26).  

The present study was a prospective 
observational study that included 60 patients 
diagnosed with acute anterior STEMI and underwent 
primary PCI within 6 hours from onset of symptoms.  

The current available evidence shows that the 
incidence of AMI increases significantly with age to 
extend from 0.06% of men <45 years of age to 2.46% 
of those ≥75 years old (1). On the other hand, the 
incidence of AMI was reported to be significantly 
higher in males (27). In the present study, the mean age 
of the included patients was 58.45 ± 10.61 years and 
the vast majority of the patients were males (80%). 

With the introduction of primary PCI, the 
mortality from AMI has decreased from ~20% in the 

late 1980s to ~5–7% in routine practice in the USA 

and Europe (28). In our cohort, the mortality rates 
following primary PCI were only 6.7%, while the 
morbidity rate was 20%. 

In line with our findings, Jahic (29) performed a 
prospective study on 549 STEMI patients who 
underwent primary PCI to evaluate the feasibility and 
outcomes of primary PCI for STEMI in regional 
tertiary care cardiac center in Bosnia and 
Herzegovina. Primary PCI involved balloon dilatation 
(2.7%) and stent implantation (97.3%). The incidence 
of all-cause mortality was 3.1%). 

Similarly, Dubey and colleagues (30) studied the 
outcomes of primary PCI for acute STEMI at a 
tertiary care center in North India on 371 patients 
during the period from February 2103 to May 2015. 
The total in-hospital mortality was 2.9%. 

The objective of primary PCI is to restore normal 
blood flow in the infarct-related artery. Previous 
studies have shown that preservation of the 
microcirculation is critical for a positive clinical 
outcome. Several diagnostic techniques have been 
employed to evaluate tissue-level microvascular 
perfusion in the last decade. Thrombolysis in 
Myocardial Infarction (TIMI) grades correlate with 
the final infarct size in patients with AMI treated with 
thrombolysis. However, the TIMI flow cannot be used 
as reliable markers of myocardial tissue perfusion 
after reperfusion therapy (31). Despite normal coronary 
patency, tissue perfusion may be impaired or absent. 
Myocardial blush grade (MBG) has been well 
validated as an angiographic technique to assess 
myocardial perfusion in patients with STEMI. It is 
strongly related to prognosis in patients undergoing 
primary PCI for STEMI (32). 
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In the present study, 83.3% of the patients had 
TIMI grade 3. On the other hand, 63.3% of the 
patients had MBG grade 2-3 and 36.7% had MBG 
grade 0-1. In terms of the association between the 
MBG grades and the demographic characteristics of 
the included patients, our analysis showed that 
patients with MBG 2-3 were significantly younger 
and were less likely to be diabetic. 

Similarly, Kaya and colleagues (33) performed a 
prospective study to determine whether MBG grades 
were associated with MACE during follow-up in a 
high-risk AMI population undergoing primary PCI 
with stent implantation. Post MBG-3 was observed in 
only 34% of patients. There were no statistically 
significant associations between MBG grade and age 
or diabetes. 

The exact causes of such discrepancies between 
our findings and the abovementioned studies are 
unclear. However, it can be attributed to many 
methodological differences. Moreover, patients’ 
characteristics were apparently different in which 
some studies included NSTEMI patients. The notable 
difference in sample size may be another factor. 

Similarly, Celik and colleagues (34) investigated 
the impact of admission estimated glomerular 
filtration rates (eGFR) on the development of poor 
myocardial perfusion after primary PCI in patients 
presenting with acute STEMI. The study population 
consisted of 80 patients with STEMI and patients with 
MBG 0-1 had significantly higher peak CK-MB levels 
than patients with MBG 2-3. 

In addition, the present study showed that 
patients with MBG 2-3 had significantly significant 
lower rates of morbidity than patients MB than 
patients with MBG 0-1. In line with our findings, 
Kaya and colleagues (33) reported that less post-
intervention AMI or any other major adverse cardiac 
events (MACE) occurred in patients with MBG 3 
compared with MBG 1 or 2. MBG 3 was a strong 
predictor of absence of MACE during 5-year follow-
up. 

Similarly, Cura and colleagues (35) performed 
analyzed the data of 981 patients from 2 large 
randomized trials. The incidence of final MBG 3 was 
81%. MBG grade < or =2 was independently 
associated with increasing age, increasing heart rate, 
and incidence of MACE. 

In agreement with our findings, Sattur and 
colleagues (36) performed a meta-analysis study to 
correlated early and late mortality with markers of 
reperfusion in STEMI. A total of 44 studies with 
19,955 patients were included. The results showed 
that there was a significant correlation between MBG 
and 30-days and 1-year mortality. In nearly 6000 
patients, there was substantial excess mortality in 
those with MBG 0-1 compared with MBG 2-3. 

Similarly, Brener and colleagues (37) compared 
the infarct size (IS) measured by magnetic resonance 
imaging in patients with successful (MBG 2-3) versus 
unsuccessful (MBG 0-1) microcirculatory reperfusion 
in the INFUSE-AMI (Intracoronary Abciximab and 
Aspiration Thrombectomy in Patients With Large 
Anterior Myocardial Infarction) trial. The results 
showed that the MBG 2-3 was achieved in 367 
patients (81.4%). MBG 2-3 was associated with ~a 
30% reduction in mortality. At 30 days, the rate of 
death was significantly lower (1.7% vs. 8.3%; p = 
0.0008) in the MBG 2-3 group. 

As mentioned before, elevation of the TLC 
during AMI is associated with adverse outcomes and, 
therefore, it can be used as a predictor of myocardial 
perfusion following primary PCI (Barron et al., 
2000). In the present study, we found that the TLC 
was significantly associated with MBG and TIMI 
grades, patients with MBG 0-1 had significantly 
higher TLC than patients with MBG 2-3. Moreover, 
the TLC correlated significantly with peak CK-MB 
and ejection fraction post-intervention. 

In concordance with our findings, Mariani and 
colleagues (2006) performed a prospective study on 
238 consecutive AMI patients treated with successful 
primary PCI TO correlate total and differential 
leucocyte (WBC) count with MBG, peak CK levels, 
and left ventricular (LV) functional recovery at 6 
months. The results showed that the TLC was 
significantly higher in patients with MBG 0-1 than 
patients with MBG 2-3. In addition, increased 
neutrophil levels was an independent factor related to 
peak CK, whereas neutrophils and monocytes peaks 
were related to ST-segment resolution as well as to 
MBG 2–3. Monocytes number was independently 
associated with 6-month LV functional recovery. 

Similar, Sabatine and colleagues (2002) 
evaluated the relationship between baseline TLC 
count, other baseline variables and biomarkers, 
angiographic findings, and clinical outcomes in 2,208 
patients in the Treat angina with Aggrastat and 
determine Cost of Therapy with an Invasive or 
Conservative Strategy-Thrombolysis In Myocardial 
Infarction 18 (TACTICS-TIMI 18) trial. The results 
showed that Higher baseline WBC counts were 
associated with lower TIMI flow grades (p = 0.0045) 
and MBG grades (p = 0.03) as well as a greater extent 
of coronary artery disease (p < 0.0001).  

In addition, Ferrari and colleagues (2016) 
correlated the TLC rise with the size of STEMI in a 
sub-analysis of the TETHYS trial. The TLC at 
hospital admission was significantly correlated with 
the CK, peak CK, and MB portion of CK. 

In contrary, Prasad and colleagues (2007) 
examined whether leukocytosis is a negative 
prognostic factor in patients who underwent primary 
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PCI for acute AMI. Clinical outcomes and reperfusion 
success, using TIMI flow and MBG, were examined 
according to tertiles of baseline leukocyte count in 
1,268 patients who underwent primary PCI for AMI 
in the CADILLAC trial. Patients with higher 
leukocyte count were younger and more likely to be 
current smokers. MBG 2-3 was achieved at similar 
rates after PCI in patients with low, intermediate, and 
high baseline leukocyte counts (52.0% vs 51.5% vs 
50.1%, p = 0.8). 

Again, the exact causes of such discrepancies 
between our findings and the abovementioned study 
are unclear. However, it can be attributed to many 
methodological differences, different patients’ 
characteristics, or sample size. 

Notably, our analysis showed that there was 
statistically signifcant association between TLC and 
mortality or morbidities; patients with higher TLC had 
a higher mortality rate than patients wilt lower TLC. 

In agreement with our findings, Barron and 
colleagues (38) examined the relationship between the 
TLC and angiographic findings in 975 patients in the 
Thrombolysis In Myocardial Infarction (TIMI) 10A 
and 10B trials. The results showed that a higher TLC 
count was associated with poorer TIMI myocardial 
perfusion grades. Mortality rates were higher in 
patients with a higher WBC count.  

Additionally, Núñez and colleagues (39) assessed 
the association between TLC and long-term mortality 
in 1118 AMI patients either with STEMI or non-
STEMI. The authors reported that the TLC on 
admission was an independent predictor of mortality 
in both non-STEMI and STEMI patients. 

Similarly, Salehi and colleagues (40) assessed the 
relation between TLC count on admission and 
mortality in STEMI patients treated with primary PCI. 
A total 205 patients with STEMI less than 24 hours 
before admission who admitted for primary 
angioplasty enrolled in the study. TLC count remained 
a significant predictor of morbidities and mortality 
after multivariable adjustment in one month and 12 
months follow-up. Patients with higher TLC had 
significantly higher incidence of re-thrombosis and 
other other MACE. 

In the present study, we also assessed the 
association between NLR and myocardial perfusion 
after primary PCI. We found that the NLR was 
significantly associated with MBG and TIMI grades, 
patients with MBG 0-1 had significantly higher NLR 
than patients with MBG 2-3. Moreover, the NLR 
correlated significantly with peak CK-MB and 
echocardiographic findings post-intervention. 

In concordance with our findings, Soylu and 
colleagues (41) investigated the relationship between 
the NLR and coronary flow velocity after primary PCI 
in patients presenting with STEMI. Two hundred and 

ten patients who had undergone primary PCI were 
included. NLR was determined to be higher in 
patients with insuffiecient perfusion than in patients 
with sufficient perfusion. Also, NLR was found as an 
independent predictor of severe no-reflow 
development. 

Huang and colleagues (42) explored the 
relationship between NLR and poor myocardial 
perfusion in patients with acute STEMI after primary 
PCI. A total of 143 patients who underwent primary 
PCI after STEMI were divided into good and poor 
perfusion groups The NLR and TLC were 
significantly higher in the poor perfusion group than 
the good perfusion group (p < 0.05). Multiple linear 
regression analysis showed that NLR was an 
independent risk factor of poor outcomes in STEMI 
patients after primary PCI. 

While, Toprak and colleagues (43) investigated 
the relationship between NLR and no-reflow, along 
with the in-hospital and long-term outcomes in 
patients with STEMI. A total of 304 consecutive 
patients suffering from STEMI who underwent 
primary PCI were included. The results showed that 
the NLR was signifcantly higher in patients with 
MBG <2.). 

In addition, our analysis showed that there was 
statistically signifcant association between NLR and 
mortality; patients with higher NLR had higher 
mortality rate than patients wilt lower NLR. 
 
Conclusion  

In conclusion, The present study shows that 
higher TLC and NLR at admission were significantly 
correlated with poor perfusion outcomes and 
mortality. Ther is strong positive correlation between 
TLC AND NLR with cardiovascular morbidity, 
negative correlation with LV ejection fraction post 
imtervension.  
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