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Abstract  

Background:  Coronary Artery Disease (CAD) is charac-
terized pathologically by atherosclerosis formation which is  
the predominant cause of death. The chronic inflammatory  
response is associated with production of platelets and lym-
phocytes, elevated platelet counts accelerate atherosclerosis  
formation, progression, and destabilization of atherosclerotic  
plaques. The ratio of absolute number of platelets to the  

number of lymphocyte (PLR) act as an effective biomarker  
to predict the severity of CAD.  

Aim of Study:  To study the relation between Platelet to  
Lymphocyte Ratio (PLR) with severity and complexity of  
coronary heart disease in patients with acute ST-segment  
Elevation Myocardial Infarction (STEMI) undergoing primary  

Percutaneous Coronary Intervention (PCI).  

Methods:  This study was conducted on 100 patients  
diagnosed with STEMI and who underwent primary PCI in  
Tanta University Hospitals, Cardiovascular Department, from  

June 2017 to December 2017. To assess the correlation between  
platelet to lymphocyte parameters and severity of CAD, the  
sample was divided according to the angiographic severity  
of CAD by using Gensini score into three groups, Group I  
Gensini score ranged from zero to 50, Group II Gensini score  
ranged from 50 to 100 and Group III Gensini score more than  
100.  

Results:  Patients with high PLR showed significant tach-
ycardia at onset of admission, higher glucose level, higher  
Killip class II-IV, lower final angiographic TIMI flow, higher  
Gens iniscore, higher serum LDL level, lower HDL levels  
and higher triglycerides level, higher all the composite end-
points of Major Adverse Cardiovascular Events (MACE)  
including death, reinfarction and Congestive Heart Failure  
(CHF).  

Conclusion: Platelets to lymphocytes ratio is an independ-
ent prognostic factor for severity and complexity of CAD in  

patients with STEMI undergoing primary PCI intervention  
by using Gensini score.  
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Introduction  

CORONARY  Artery Disease (CAD) is character-
ized pathologically by atherosclerosis formation  

which is the predominant cause of death [1] . The  
chronic inflammatory response is associated with  
production of platelets and lymphocytes, elevated  

platelet counts accelerate atherosclerosis formation,  
progression, and destabilization of atherosclerotic  
plaques. Platelets act as a bridge between local  
inflammation at the vascular wall and development  
of atherosclerotic plaques [2] . Platelets are activated  
by substances released from cells of the vascular  
wall and secrete pro inflammatory chemokines and  

cytokines associated with vascular inflammation  
that developed atherothrombotic disease [3] . Low  
lymphocyte count accelerate the progression of  
atherosclerosis and worse cardiovascular conse-
quences in patients with CAD [4] . Therefore, the  
ratio of absolute number of platelets to the number  

of lymphocyte (PLR) act as an effective biomarker  
to predict the severity of CAD [5] . Patients with a  
high pre-procedural PLR level show positive asso-
ciation with the Gensini score, which is the scoring  
methods in assessing CAD severity [6] .  

Aim of the work:  
The aim of this work was to study the relation  

between platelet to lymphocyte ratio and the se-
verity and complexity of coronary heart disease in  
patients with acute ST-segment Elevation Myocar-
dial Infarction (STEMI) undergoing primary Per-
cutaneous Coronary Intervention (PCI).  
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Patients and Methods  

This study was conducted on 100 patients of  

both gender diagnosed with STEMI and who un-
derwent primary PCI at Cardiology Department at  

Tanta University Hospital from June 2017 to De-
cember 2017.  

All patients were subjected to detailed history  
taking, full clinical examination, 12 lead electro-
cardiogram, echocardiography and primary PCI  
strategy. Blood samples were collected on admis-
sion before PCI from the ante-cubital vein. Platelets  

to Lymphocytes Ratio (PLR) was calculated by  
dividing platelets count to lymphocytes count  
from the same blood sample obtained before pri-
mary PCI.  

To assess the correlation between PLR and  

severity of CAD, the sample was divided according  
to angiographic finding by using Gensini score  
into three groups, Group I Gensini score ranged  
from zero to 50, Group II Gensini score ranged  

from 50 to 100 and Group III Gensini score more  

than 100.  

Exclusion criteria included patients with prior  
myocardial infarction, patients who previously  

underwent Coronary Artery Bypass Graft (CABG)  

or PCI, patients with end stage renal failure (cre-
atinine clearance <15mL/min), patients with he-
matological disorders, patients with active hepato-
biliary disease, patients with active infections,  

patients with neoplastic diseases, patients with  
recent major surgical procedure or trauma and  

patients with known dyslipidemia.  

Patients in each group were matched to other  

groups regarding different demographic, clinical  

and laboratory parameters.  

Duration of the study:  This study was done in  
a period of six months from June 2017 to December  

2017.  

Statistical analysis:  
Data were fed to the computer and analyzed  

using IBM SPSS software package Version 20.0.  
Qualitative data were described using number and  
percent. Quantitative data were described using  

range (minimum and maximum), mean, standard  
deviation and median. Significance of the obtained  

results was judged at the 5% level.  

Results  

Patient demographics:  Regarding the gender:  
Seventy-six patients (76%) of the study population  

were males and twenty-four patients (24%) were  
females; there was no statistically significant dif-
ference between the three groups (p-value=0.781).  
Regarding the age: The age of the study population  
ranged from 30 to 85 years with a mean of 57.01 ±  
11.38 years, and there was no statistically signifi-
cant difference between the three groups ( p-value=  
0.543), Table (1).  

F  
p

2 

 

χ 
 

Table (1): Comparison between the different studied groups according to demographic data.  

Total  
(n=100)  

Group I  
(n=43)  

Group II  
(n=35)  

Group III  
(n=22)  Test  

of sig.  
p 

 

No. %  No. %  No. %  No. %  

Sex:  

Male  76 76.0  32 74.4  28 80.0  16 72.7  χ
2
= 

 

Female  24 24.0  11 25.6  7 20.0  6 27.3  0.495  0.781  

Age (years):  

Min.-max.  30.0-85.0  34.0-80.0  30.0-85.0  45.0-85.0  F=  

Mean ±  SD.  57.01± 11.38  55.91 ± 10.51  56.97± 12.52  59.23 ± 11.33  0.615  0.543  

Median  56.50  57.0  58.0  56.0  

: ANOVA test.  
: p-value considered significance if is less than 0.05.  
: Chi square test.  

Prevalence of risk factors:  Regarding diabetes  
mellitus: Thirty-one patients (31%) of the study  
population were diabetic, and there was no sta-
tistically significant difference between the stu-
died groups (p-value=0.056). Regarding systemic  

hypertension: Thirty-two patients (32%) of the  

study population were hypertensive. There was  
no statistically significant difference between  

the studied groups (p-value=0.266). Regarding  
Smoking: Fifty-four patients (54%) of the study  



31  
32  
54  

Diabetes  
Hypertension  
Smoking  

31.0  
32.0  
54.0  

9  
11  
19  

20.9  
25.6  
44.2  

Total Group I Group II Group III  
Risk factors (n=100) (n=43) (n=35) (n=22)  χ 2  p  

No. %  No.  %  No.  %  

11  31.4  11  50.0  5.754  0.056  
11  31.4  10  45.5  2.650  0.266  
21  60.0  14  63.6  2.997  0.223  

%  No.  

Diastolic blood pressure (mmHg):  
Min.-max.  
Mean ±  SD.  
Median  

Pulse (bpm):  
Min.-max.  
Mean ±  SD.  
Median  
Sig.betgrps.  

50.0-110.0  
77.10± 14.58  
80.0  

40.0-140.0  
84.0± 17.28  
80.0  

50.0-110.0  
74.65± 12.79  
70.0  

50.0-110.0  
79.19± 12.72  
80.0  

60.0-110.0  
78.29± 14.85  
80.0  

40.0-110.0  
81.57± 15.61  
80.0  

p 1 =0.787,  p2<0.001 *, p3 =0.001  
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population were smokers. There was no statistically  
significant difference between the studied groups  
(p-value=0.223), Table (2).  

Clinical presentation: Regarding the Systolic  
blood pressure; it ranged between 70.0 and 200.0  
mmHg with a mean of 125.0±29.22mmHg, there  
was no statistically significant difference between  
the three groups (p-value=0.276), regarding the  

diastolic blood pressure; it ranged between 50.0  
and 110.0mmHg, with a mean of 77.10 ± 14.58  
mmHg. There was no statistically significant dif-
ference between the three groups (p-value=0.318)  
and regarding the heart rate; it ranged between 40  
and 140 beats per minute (bpm) with a mean of  
84.15± 17.28 and there was statistically significant  
difference between the three groups (p-value  
<0.001*). Table (3).  

Table (2): Comparison between the different studied groups according to risk factors.  

: p-value considered significance if is less than 0.05.  
: Chi square test.  

Table (3): Comparison between the different studied groups according to vital sings “clinical”.  

p
2 

 

χ 
 

Systolic blood pressure (mmHg):  
Min.-max.  
Mean ±  SD.  
Median  

90.0-170.0  
120.47±22.36  
110.0  

90.0-200.0  
125.71 ±29.23  
120.0  

Group III  
(n=22)  

70.0-200.0  
132.7±39.18  
130.0  

50.0-110.0  
80.00± 17.18  
80.0  

55.0-140.0  
97.27±21.14  
100.0  

F  p  

1.306  0.276  

1.160  0.318  

10.065*  <0.001 *  

Total  
(n=100)  

70.0-200.0  
125.0±29.22  
120.0  

Group I Group II  
(n=43) (n=35)  

F : ANOVA test pair wise comparison bet. each 2 groups was done using Post Hoc Test (Tukey).  
p : p-value for comparing between the three groups.  
p1: p-value for comparing between Group I and Group II.  
p2: p-value for comparing between Group I and Group III.  
p3: p-value for comparing between Group II and Group III.  
* : Statistically significant at p≤ 0.05.  

Regarding Killip class:  
Eighty-five patients of the study population  

presented with Killip class I (85%) while fifteen  
patients presented with Killip class of II-IV (15%).  
In Group I, 1 patients presented with Killip class  
II-IV (2.3%), while in Group II, thirty-one patients  
presented with Killip class of I (88.6%) while four  
patients presented with Killip class of II-IV  
(11.4%), and in Group III, twelve patients of the  
study population presented with Killip class I  
(54.4%) while ten patients presented with Killip  

class of II-IV (45.5%). There was statistically  
significant difference between the studied groups  
(p-value <0.001), Table (4).  

Rregarding the STEMI location; fifty-four  
patients (54%) of the study population presented  
with anterior STEMI, while 32 patients (37%)  
presented with inferior STEMI and patients (9%)  

presented with lateral STEMI. There was statisti-
cally significant difference between the three groups  
(p-value <0.001 *), Table (4).  



%  %  No.  No.  No.  %  No.  %  

Killip class:  
1  
2-4  

31  42  97.7  21.771  12  85  88.6  85.0  54.5  
4  11.4  10  15  15.0  45.5  1  2.3  

<0.001  

STEMI location:  
Anterior  
Inferior  
Lateral  

22  
10  
3  

54  
37  
9  

54.0  
37.0  
9.0  

12  
27  
4  

27.9  
62.8  
9.3  

62.9  
28.6  
8.6  

20  
0  
2  

90.9  
0.0  
9.1  

31.611  <0.001  

χ
2

: Chi square test.  
* : Statistically significant at p≤0.05.  

MC: Monte Carlo.  
p : p-value for comparing between the three groups.  

Total  
(n=100)  

Group I  
(n=43)  

Group II  
(n=35)  

Group III  
(n=22)  

χ 2 
 

MC
p  
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Table (4): Comparison between the different studied groups according to Killip class and STEMI  
location.  

According to angiographic results: The Left  
Anterior Descending (LAD) was the culprit vessel  
in 50% of cases, Right Coronary Artery (RCA)  
was the culprit in 30% of cases, while the Left  
Circum Flex (LCX) was the culprit in 20% of  
cases. with significant statistical differences among  
the three studied groups (p-value <0.001*),  regard-
ing number of diseased vessels 49% of cases were  

single vessel, and 51% were multi vessel with  
significant statistical differences among the three  

studied groups (p-value <0.001*)  and regarding  
final TIMI flow 19 patients of the study population  

had a final TIMI flow <3 (19%) and the rest of the  
patients (81%) had a final TIMI III flow, with  
statistically significant difference between the  
studied groups (p-value <0.001), Table (5).  

Table (5): Comparison between the different studied groups according to angiographic results.  

Total  
(n=100)  

Group I  
(n=43)  

Group II  
(n=35)  

Group III  
(n=22)  

χ 2 
 

MC
p  

No.  %  No.  %  No.  %  No.  %  

Infarction related artery:  
LAD  50  50.0  12  27.9  21  60.0  17  77.3  23.968*  <0.001 *  
RCA  30  30.0  23  53.5  7  20.0  0  0.0  
LCX  20  20.0  8  18.6  7  20.0  5  22.7  

Number of diseased vessels:  
Single vessel  49  49.0  30  69.8  18  51.4  1  4.5  24.901*  <0.001 *  
Multi vessel  51  51.0  13  30.2  17  48.6  21  95.5  

Final TIMI flow:  
<3  19  19.0  2  4.7  3  8.6  14  63.6  36.707*  <0.001 *  
3  81  81.0  41  95.3  32  91.4  8  36.4  

MC: Monte Carlo. χ
2

: Chi square test.  
p : p-value for comparing between the three groups. * : Statistically significant at p≤0.05.  

Laboratory parameters:  
As regarding the hemoglobin level, it ranged  

from 9.0-16.0gm/dl, with a mean of 12.03 ± 1.58.  
There was astatistically significant difference be-
tween the studied groups (p-value=0.007). The  
lymphocyte of the studied population ranged from  
0.85-3.70 (X 10

3/mm
3
) with a mean of 2.36±  

0.64. In Group I, the lymphocyte ranged from 1.70- 
3.70 (X 10

3
/mm

3
) with a mean of 2.70 ±0.56. In  

Group II, the lymphocytes ranged from 1.50- 
3.70 (X 10

3
/mm

3
) with a mean of 2.33 ±0.57. In  

Group III, the lymphocyte ranged from 0.85-2.60  
(X 10

3
/mm

3
) with a mean of 1.75 ± .40. There was  

statistically significant difference between the  

studied groups (p-value >0.001), Table (6), with  
a negative correlation between lymphocyte and  
Gensini score, Fig. (1).  

The platelets count of the studied population  
ranged from 90.0-342.0 (X 10

3
/mm

3
) with a mean  

of 178.74±61.50. In Group I, it ranged from 90.0- 
320.0 (X 10

3
/mm

3
) with a mean of 151.28±44.71.  

In Group II, it ranged from 90.0-310.0 (X 10
3
/mm

3
)  

with mean 166.26±47.39. In Group III, it ranged  
from 170.0-342.0 (X 10

3
/mm

3
) with a mean of  

252.27±52.21. There was a statistically significant  
difference between the studied groups (p-value  
>0.001). Table (6). With positive correlation  
between platelets and Gensini score. Fig. (2).  
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Table (6): Comparison between the different studied groups according to CBC.  

Total  
(n=100)  

Group I Group II Group III  
(n=43) (n=35) (n=22)  

Test  
of sig.  p  

Lympho Cyte (X 10
3
/mm

3
):  

Min.-max.  0.85-3.70  1.70-3.70 1.50-3.70 0.85-2.60  H=  <0.001 *  
Mean ±  SD.  2.36±0.64  2.70± .056 2.33± .057 1.75±0.40  32.649*  
Median  2.30  2.80 2.10 1.70  
Sig. bet grps.  p 1 =0.012*, p2<0.001 *, p3 =0.001 *  

Platelets (X 10
3
/mm

3
):  

Min.-max.  90.0-342.0  90.0-320.0 90.0-310.0 170.0-342.0  H=  <0.001 *  
Mean ±  SD.  178.74±61.50  151.28±44.71 166.26±47.39 252.27±52.21  27.924*  
Median  157.0  140.0 150.0 270.0  
Sig. bet grps.  p 1 =0.136,  p2<0.001 *, p3<0.001 *  

Hemoglobin (gm/dl):  
Min.-max.  9.0-16.0  9.0-15.0 9.0-16.0 9.0-14.0  F=  0.007*  
Mean ±  SD.  12.03± 1.58  12.17± 1.61 12.43± 1.50 11.14± 1.36  5.188*  
Median  12.0  12.0 12.0 11.0  
Sig. bet grps.  p 1 =0. 731,  p2=0. 0 3 0*, p 3=0. 00 7*  

F : ANOVA test pair wise comparison bet. each 2 groups was done using Post Hoc Test (Tukey).  
H : Kruskal Wallis test pair wise comparison bet. each 2 groups was done using post Hoc test (Dunn's for multiple comparisons test).  
p : p-value for comparing between the three groups.  
p1: p-value for comparing between Group I and Group II. p3: p-value for comparing between Group II and Group III.  
p2: p-value for comparing between Group I and Group III. * : Statistically significant at p≤0.05.  

Lympho Cyte (X 10
3
/mm

3
)  

Fig. (1): Correlation between Gensini Score and Lymphocyte  
(X 10

3
/mm

3
) in total sample.  

Platelets (X 103 /mm3)  
Fig. (2): Correlation between Gensini Score and Platelets (X  

10
3
/mm

3
) in total sample (n=100).  

Lipid profile:  
Regarding the High-Density Lipoprotein  

(HDL), it ranged between 25.0-70.0mg/dl, with a  
mean of 42.62±7.94, there was a statistically sig-
nificant difference between the studied groups with  
patients in Group III had lower HDL level (p-value  
=0.001). Regarding the Low Density Lipoprotein  
(LDL), it ranged between 90.0-230.0mg/dl with a  

mean of 165.5±24.57. There was a statistically  
significant difference between the studied groups  
with patients in Group III had higher LDL level  
(p-value=0.005), and regarding the triglycerides,  
it ranged between 80.0-250.0mg/dl with a mean  
of 165.8±32.92 there was statistically significant  
difference between the studied groups (p-value  
<0.001*), Table (7).  

In hospital Major Adverse Cardiac Events  
(MACE):  Regarding death, 9 patients (9%) of the  
study population died during the hospital stay  
with statistically significant difference between  
the studied groups (p-value <0.001). Regarding  
re-infarction, 7 patients of the study population  
developed re-infarction during the hospital stay  
(7%). The incidence of in-hospital re-infarction  
increased from group one to group three, there was  

a statistically significant difference between the  
studied groups (p-value <0.001). Regarding Con-
gestive Heart Failure (CHF), 14 patients (14%) in  
our study suffered from CHF during the hospital  
stay. There was a statistically significant difference  
between the studied groups with the prevalence of  
in-hospital CHF increased from group one to group  
three, (p-value <0.001), Table (8).  



No.  %  No.  %  

9  
7  
14  

9.0  
7.0  
14.0  

0  
0  
0  

0.0  
0.0  
0.0  

In hospital death  
In-hospital reinfection  
In-hospital CHF  

Group II  
(n=35)  

Group III  
(n=22)  

χ 2 
 

MC
p  

No.  %  No.  %  

1  2.9  8  36.4  19.613*  <0.001 *  
1  2.9  6  27.3  13.427*  <0.001 *  
3  8.6  11  50.0  26.904*  <0.001 *  

Total  
(n=100)  

Group I  
(n=43)  
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Table (7): Comparison between the different studied groups according to lipid profile.  

Total  
(n=100)  

Group I Group II Group III  
(n=43) (n=35) (n=22)  F  p  

HDL (mg/dl):  
Min.-max.  25.0-70.0  35.0-70.0 30.0-55.0 25.0-50.0  13.084*  <0.001 *  
Mean ±  SD.  42.62±7.94  46.42±7.80 41.37±6.61 37.18±6.45  
Median  40.0  45.0 40.0 39.50  
Sig. bet grps.  p 1 =0.007*, p2<0.001 *, p3 =0.083  

LDL (mg/dl):  
Min.-max.  90.0-230.0  110.0-200.0 90.0-200.0 150.0-230.0  5.692*  0.005*  
Mean ±  SD.  165.5±24.57  161.5±20.77 161.1 ±26.61 180.4±23.19  
Median  170.0  170.0 170.0 180.0  
Sig. bet grps.  p 1 =0.996, p2=0.008*, p3 =0.009*  

Triglycerides (mg/dl):  
Min.-max.  80.0-250.0  80.0-200.0 105.0-220.0 100.0-250.0  8.917*  <0.001 *  
Mean ±  SD.  165.8±32.92  156.3±27.35 162.7±29.85 189.5±37.09  
Median  160.0  160.0 165.0 195.0  
Sig. bet grps.  p 1 =0.626, p2<0.001 *, p3 =0.005*  

F : ANOVA test pair wise comparison bet. each 2 groups was done using Post Hoc Test (Tukey).  
p : p-value for comparing between the three groups.  
p1: p-value for comparing between Group I and Group II.  
p2: p-value for comparing between Group I and Group III.  
p3: p-value for comparing between Group II and Group III.  
* : Statistically significant at p≤ 0.05.  

Table (8): Comparison between the different studied groups according to in-hospital (MACE).  

MC: Monte Carlo.  
p : p-value for comparing between the three groups.  

Univariate and multivariate analysis of Gensini  

score:  
Univariate and multivariate regression analyses  

were performed to investigate the possible predic-
tive value for severity and complexity of angio-
graphic result in the study population.  

In univariate regression analysis, platelet, lym-
phocytes, PLR, HDL, LDL, triglycerides, in- 

χ
2

: Chi square test.  
* : Statistically significant at p≤0.05.  

hospital death, in-hospital re-infarction, in-hospital  
CHF. Were correlated with gensini score, Table  
(9).  

In the multivariate regression analysis, using  
model adjusted for previously mentioned parame-
ters, pulse, random blood sugar, PLR independently  
predicted severity and complexity of angiographic  
result in STEMI.  

Table (9): Multivariate linear regression analysis for Gensini Score in total sample (n=100).  

B  SE  Beta t  p  

Pulse (bpm) 0.429  0.162  0.179 2.645  0.010*  
LymphoCyte (X 10

3
/mm

3
) –0.147  0.186  –0.050 –0.790  0.432  

Platelets (X 10 3/mm3) –0.075  0.055  –0.119 –1.359  0.178  
Pletelet/LymphoCyte ratio 0.533  0.100  0.582 5.322  <0.001*  
HDL (mg/dl) –0.499  0.393  –0.096 –1.268  0.208  
LDL (mg/dl) 0.043  0.123  0.026 0.349  0.728  
Triglycerides (mg/dl) –0.106  0.092  –0.084 –1.149  0.254  
In hospital death 11.354  12.364  0.079 0.918  0.361  
In-hospital reinfection –6.447  12.395  –0.040 –0.520  0.604  
In-hospital CHF –1.853  
r2=0.696, SE=24.57, F=13.908*, p<0.001*  

11.719  –0.016 –0.158  0.875  

B : Unstandardized Coefficients.  
r : Coefficient of regression.  

Beta: Standardized Coefficients.  
t : t-test of significance.  

SE: Estimates Standard error.  
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PLR:  
As regarding relation between PLR and Gensini  

Score we divided sample to three tertile. In tertile  
1 thirty-two patient ranged from 12 to 100 with  
mean (37.63±22.21). In tertile 2 thirty-six patient  
ranged from 11 to 100 with mean (54.57 ±24.75).  

In tertile 3 thirty-two patient ranged from 32 to  
184 with mean (109.66±36.26) there was a statis-
tically significant difference between the three  
groups (p-value <0.001) Table (10). With positive  
correlation between PLR and Gensini score, Fig.  
(3), Table (10).  

Table (10): Relation between PLR and Gensini Score in total sample (n=100).  

PLR  

1 st  tertile  
(n=32)  

2nd  tertile  
(n=36)  

3rd  tertile  
(n=32)  

H  p 
 

Gensini Score:  
Min.-max.  
Mean ±  SD.  
Median  
Sig. bet grps.  

12.0-100.0  
37.63±22.21  
32.0  

11.0-100.0  
54.57±24.75  
59.0  

32.0-184.0  
109.66±36.26  
111.0  

50.503*  <0.001 *  

: Kruskal Wallis test pairwise comparison bet. each 2 groups was done using Post Hoc Test  

(Dunn's for multiple comparisons test).  
: p-value for comparing between the three groups.  
: p-value for comparing between 1st and 2nd.  
: p-value for comparing between 1st and 3rd.  
: p-value for comparing between 2nd and 3rd.  
: Statistically significant at  p≤0.05.  

H  

p  
p 1  
p2  
p3  *  

30 80 130 180 230 280  
Pletelet/Lympho Cyte Ratio  

Fig. (3): Correlation between Gensini Score and Platelet/  
Lymphocyte Ratio in total sample (n=100).  

cases Vs. mild and moderate. The Area Under the  
Curve (AUC) was 0.992 (p<0.001) with cut off  
>97. With 87.72% sensitivity 95.45% and 96.15%  
specificity.  
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Table (11): Agreement (sensitivity, specificity) PLR to predict 0% 20% 40% 60% 80% 100%  
moderate and severe Vs. mild cases. 100-Specificity  

 

Cutoff  Sensitivity  Specificity  PPV  NPV  

PLR  >63  87.72  81.40  86.2  83.3  

      

AUC  
CI  
p-value  

: Area Under a Curve.  
: Confidence Intervals.  
: Probability value.  

The Receiver Operating Characteristics (ROC)  
analysis showing the performance and predictive  
accuracy of PLR in prediction moderate and severe  
Vs. mild. The Area Under the Curve (AUC) was  
0.884 (p<0.001) with cut off >63. With 87.72%  
sensitivity and 81.40% specificity.  

The ROC analysis showing the performance  
and predictive accuracy of PLR in prediction severe  

PLR  

AUC  0.884*  
p  <0.001*  
95% C.I  0.814-0.955  

Fig. (4): ROC curve for PLR to predict moderate and severe  
Vs. mild.  

Table (12): Agreement (sensitivity, specificity) PLR to predict  

severe cases Vs. mild + moderate.  

 

Cutoff  Sensitivity  Specificity  PPV  NPV  

PLR  >97  95.45  96.15  87.5  98.7  

      

: Area Under a Curve.  
: Confidence Intervals.  
: Probability value.  

AUC  
CI  
p-value  
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80  

60  

40  

20  

0  
100%  

100-Specificity  

0.992*  
<0.001*  
0.979-1.0  

Fig. (5): ROC curve for PLR to predict severe cases Vs. mild  
+ moderate.  

Discussion  

Worldwide, CAD is the most frequent cause of  
death that characterized pathologically by athero-
sclerosis formation [1] .  

The chronic inflammatory response is associated  
with production of platelets and lymphocytes.  
Elevated platelet counts accelerate atherosclerosis  
formation, progression, and destabilization of  
atherosclerotic plaques. Platelets act as a bridge  
between local inflammation at the vascular wall  
and development of atherosclerotic plaques [2] .  

Low lymphocyte count accelerates the progres-
sion of atherosclerosis and worse cardiovascular  
consequences in patients with CAD. Therefore,  
the ratio of absolute number of platelets to the  
number of lymphocyte (PLR) acts as an effective  
biomarker to predict the severity of CAD [5] .  

Besides these risk scoring systems, the Gensini  
score is used to assess the angiographic character-
istics and severity of coronary artery lesions in  
patients who undergo a primary PCI [6] .  

The aim of this work to assess relation between  
platelet to lymphocyte ratio with severity and  
complexity of coronary heart disease in patients  
with STEMI undergoing primary PCI intervention  
by using Gensini score.  

The study was conducted in the Cardiovascular  
Department, Tanta University Hospitals. It was  
carried out on 100 adult patients of both gender  
diagnosed definitively with STEMI. The sample  
was divided according to angiographic severity of  

coronary artery disease by using Gensini score into  
three groups:  
1- Group I (Gensini score from zero to 50).  
2- Group II (Gensini score from 50 to 100).  
3- Group III (Gensini score more than 100).  

In the present study, as regard to age it was  
found that, in Group I the age of the patients ranged  
from 34-80 years with a mean age of 55.91 ± 10.51  
years. In Group II the age ranged from 30-85 years  
with a mean age of 56.97± 12.52 years. In Group  
III the age ranged from 45-85 years with a mean  
age of 59.23± 11.33 years. There was no statistical  
significant difference between the three groups as  
regard the age (p-value=0.543).  

In contrast to the present study; Yüksel et al.,  
in 2015 aimed to evaluate the relation of PLR to  
severity of CAD. They included 388 patients who  
developed CAD and then according to their coro-
nary angiography, patients were categorized into  
three groups. The first group consisted of 80 pa-
tients with normal coronary arteries (control group).  
The rest of the patients with coronary artery disease  
were divided into two groups according to their  
Gensini score: Those with mild atherosclerosis  
(n=156; Gensini score <25 points) and severe  
atherosclerosis (n=152; Gensini score ≥25 points).  
[7] , their results showed that their patients were  
older with mean age 62± 12 years. There was a  
statistical significant difference between the three  
groups (p-value <0.001).  

As regard gender, the present study included  
76 males and 24 females. Group I included 32  
males (74.4% and 11 females (25.6%), Group II  
included 28 males (80%) and 7 females (20%),  
Group III included 16 males (72.7%) and 6 females  
(27.3%). There was no statistical significant dif-
ference between the three groups as regard the  
gender (p-value=0.781). Similarly in 2017 Zhou  
et al., aimed to evaluate the relation between RLR  

with the severity of CAD in Chinese people and  
included 854 patients who developed CAD. Their  
study showed that no statistically significant dif-
ference as regard the gender (p-value=0.098) [8] .  

As regard smoking, there was no statistical  
significant difference between the studied groups  
(p=0.223). These results were similar to those of  
Yüksel et al., (p-value=0.237) [7] .  

In the present study, as regard to DM, 20.9%  
of patients in Group I were found to be diabetics,  
31.4% of patients in Group II were diabetics and  
50% of patients in Group III. There was no statis-
tical significant difference between the overall  
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incidence of diabetes mellitus in the studied groups  

(p-value=0.056). These results were similar to  

those of Yüksel et al., (p-value=0.412) [7] .  

In contrast to the present study in 2017 Zhou  
et al., showed that DM significantly higher in the  
three vessel group than in the group with normal  

coronaries (p-value <0.001) [8] .  

In the present study, as regard to hypertension,  

25.6% of patients in Group I were found to be  
hypertensive, 31.4% of patients in Group II were  

hypertensive, while 45.5% of patients in Group III  

were hypertensive. There was no significant statis-
tical difference among studied groups regard-
ing hypertension. (p-value=0.266). These results  
were similar to those of Yuksel et al., ( p-value=  
0.105) [7] .  

Regarding heart rate patients with severe ang-
iographic results (Group III) were more likely to  

have higher heart rate (p-value=<0.001) than those  
with mild angiographic result (Group 1) and (Group  
II) with (median=80b/m).  

In the present study regarding Killp classifica-
tion 85 patients of the study population presented  

with Killip class I (85%) while 15 patients presented  

with Killip class of II-IV (15%). There was a  
statistically significant difference between the  
studied groups (p-value <0.001).  

Regarding STEMI location in the present study  
54 patients of the study population presented with  

anterior STEMI (54%) while 37 patients presented  
with inferior STEMI (37%) and 9 patients presented  
with lateral STEMI (9%). There was a statistically  

significant difference between the three groups (p-
value <0.001).  

It is similarly to Cuneyt Toprak et al., who  
evaluate the association of PLR with angiographic  

coronary blood flow as well as the in-hospital and  

long-term outcome in patients with STEMI under-
going primary PCI. The study was composed of  

408 consecutive patients diagnosed definitively  
with STEMI. Among these, 104 patients were  

excluded because of not receiving primary PCI  

[9] . Their results showed that anterior STEMI rep-
resented in 160 patient while inferior STEMI was  
represented in 101 patient (p-value <0.001).  

Regarding infarction related artery in Group I  

the culprit vessel was LAD in 27.9% of cases,  
RCA in 53.5%, and CX 18.6% are CX. In Group  

II the culprit vessel was LAD in 60% of cases are  
LAD, RCA in 20% are CX in 20%. In Group III  
the culprit vessel was LAD 77.3% of cases, RCA  

in 0%, and CX 22.7% with significant statistical  
differences among the three studied groups ( p -
value <0.001). These results were similar to the  

result of Cuneyt Toprak et al., who showed that  

LAD is the most commonly affected vessel then  
RCA and LCX respectively with a statistically  
significant difference (p-value <0.001).  

With regard to number of diseased vessels in  
Group I 69.8% of patients were found to single  

vessel disease while 30.2% of patients were found  
to have multi vessel disease. In Group II 51.4% of  

patients were found to single vessel disease while  

48.6% of patients were found to have multi vessel  

disease. In Group III 4.5% of patients were found  

to single vessel disease while 95.5% of patients  

were found to have multi vessel disease, with  
significant statistical differences among the three  
studied groups (p-value <0.001). These results  
were similar to the result of Cuneyt Toprak et al.,  

who showed that severity of CAD correlated with  
number of diseased vessels with statistically sig-
nificant difference between the studied groups ( p-
value=0.01) [9] .  

Regarding the final TIMI flow 19 patients of  
the study population had a final TIMI flow <3  
(19%) and the rest of the patients (81%) had a final  

TIMI III flow, in Group 1, only two patients had  

a final TIMI flow <3 (4.7%). In Group II, 3 patients  

had TIMI flow <3 (8.6%). In Group III, 14 patients  
had a final TIMI flow <3 (63.6%). There was a  
statistically significant difference between the  
studied groups (p-value <0.001). These results  
were similar to those of Cuneyt Toprak et al., who  

showed a statistically significant difference between  

the studied groups (p-value <0.001).  

In the present study regarding the hemoglobin  

level of the studied population the level ranged  
from 9-16.0gm/dl with a mean of 12.031 ± 1.58.  
There was statistically significant difference be-
tween the studied groups (p-value=0.007). In con-
trast to the present study, Yüksel et al., showed  

that hemoglobin levels were similar between all  
three groups (p-value=0.548) [7] .  

In the present study regarding the lymphocyte  

of the studied population it ranged from 0.85-3.70  
(X 103 /mm3) with a mean of 2.36 ±0.64. In Group  
I, the lymphocyte ranged from 1.70-3.70 (X 10 3 /  
mm3) with a mean of 2.70±0.56. In Group II, the  
Lymphocytes ranged from 1.50-3.70 (X 10

3
/mm

3
)  

with a mean of 2.33 ±0.57. In Group III, the Lym-
phocyte ranged from 0.85-2.60 (X 10 3 /mm3) with  
a mean of 1.75 ± .40. There was a statistically sig-
nificant difference between the studied groups  
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(p-value >0.001). As shown in (Table 10) with  
negative correlation between lymphocyte and  

Gensini score.  

In contrast to the present study, Yüksel et al.,  
their study show lymphocyte count was comparable  

between all three groups (p=0.337). Our results  
were similar to those of Zhou et al., in their study  

showed that lymphocyte has significant statistically  
difference (p-value <0.001).  

In the present study regarding the platelets  

count of the studied population, it ranged from  

90.0-342.0 (X 10
3
/mm

3
) with a mean of 178.74  

±61.50. In Group I, it ranged from 90.0-320.0  

(X 10 3 /mm3 ) with a mean of 151.28 ±44.71. In  
Group II, it ranged from 90.0-310.0 (X 10 3 /mm3 )  
with mean 166.26±47.39. In Group III, it ranged  
from 170.0-342.0 (X 10

3
/mm

3
) with a mean of  

252.27±52.21. There was a statistically significant  
difference between the studied groups (p-value  
>0.001). Our results were similar to those of Zhou  
et al., and Yüksel et al., who showed that there  

was a significant statistically difference between  

the studied groups as regard the platelet count ( p-
value <0.001) [8] .  

Regarding PLR we divided sample to three  

tertile. In tertile 1 32 patient ranged from 12 to  

100 with mean (37.63±22.21). In tertile 2 36 patient  
ranged from 11 to 100 with mean (54.57 ±24.75).  
In tertile 3 32 patient ranged from 32 to 184 with  

mean (109.66±36.26). There was a statistically  
significant difference between the three groups ( p-
value <0.001).  

It is similar to Yüksel et al., who showed that  
PLR was significantly higher in the severe athero-
sclerosis group compared to the mild atherosclero-
sis (p<0.001).  

Regarding lipid profile in the present study  
HDL of the studied group ranged from 25.0-70.0  

mg/dl with a mean of 42.62±7.94 with a statistically  
significant difference between the studied groups  

(p-value <0.001). With regard to LDL of the studied  

group it ranged from 90.0-230.0mg/dl with a mean  

of 161.5±24.57 with a statistically significant  
difference between the studied groups ( p-value=  
0.005). Triglycerides of the studied population  
ranged from 80.0-250.0mg/dl with a mean of 165.8  

±32.92 with a statistically significant difference  
between the studied groups ( p-value <0.001). In  
contrast to our results Zhou et al., showed that  

there was no statistically significant difference  

between the studied groups regarding HDL ( p -
value=0.324) and LDL (p-value=0.806) [8] .  

Our results were similar to those of Yüksel et  
al., who showed that LDL and HDL level was  
significantly higher in the severe atherosclerosis  

group compared to the mild atherosclerosis ( p  
<0.001).  

In the present study as regard to in-hospital  
death, 9 patients of the study population died during  
the hospital stay (9%). The incidence of in-hospital  
death increased from group one to group three, in  

Group I, no one died during the hospital stay (0%),  
in Group II, only one patient died during the hos-
pital stay (2.9%), while in Group III, 8 patients  
died during the hospital stay (36.4%). There was  
a statistically significant difference between the  

studied groups (p-value <0.001).  

It is similar to Cuneyt Toprak et al., who showed  

that during the in-hospital period, the incidence of  

Major Adverse Cardiovascular Events (MACE)  
and mortality were significantly higher in patients  

with no-reflow (p-value <0.001).  

The number of patients who died during the  

follow-up period was significantly higher in the  
no-reflow group compared to the group with normal  
TIMI flow.  

In the present study as regard to the incidence  

of in-hospital (CHF): 14 patients of the study  
population suffered from CHF during the hospital  

stay (14%) with a statistically significant difference  

between the studied groups (p-value <0.001).  

Regarding the in-hospital re-infarction: Seven  

patients of the study population developed re-
infarction during the hospital stay (7%). The inci-
dence of in-hospital re-infarction increased from  

group one to group three, in Group I, no one suf-
fered from re-infarction during the hospital stay  
(0%). In Group II, only one patient (2.9%). While  

in Group III, sex patients suffered from re-infarction  

during the hospital stay (27.3%). There was a  

statistically significant difference between the  
studied groups (p-value <0.001).  

These results were in contrast to the results of  

Cicek et al., who assessed the effect of combination  

of Neutrophil-Lymphocyte Ratio (NLR) and Pla-
telet-Lymphocyte Ratio (PLR) in predicting in-
hospital and long-term mortality in patients (n=  
2518) undergoing primary PCI. They did not  
find any significant relation between PLR and  
MACE [10] .  

According to our results, high levels of PLR  
were correlated with in-hospital MACE among  

patients with STEMI who undergo primary PCI.  
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Study limitations:  
There are several limitations regarding the  

present study:  
• Sample size was small, enrolment was retrospec-

tive and it was a single center design.  

• We used coronary angiography only to evaluate  

severity of coronary vessels without using other  

method such as intra vascular ultrasound or CT  

coronary angiography that provide necessary data  

about the extent of coronary atherosclerosis, the  

coronary plaque burden.  

• We did not analyze other platelet indices including  
mean platelet volume, platelet distribution width.  

• We had no data about inflammation markers  

including C-reactive protein, tumor necrosis  
factor-alpha.  

Conclusion:  
It was found that there is a significant associa-

tion between high PLR and severity of CAD. PLR  

appears to be additive biomarker used in detection  

high-risk patients and this can add to early diagnosis  

of such patients with better management strategies.  
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