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Abstract: 
Background: Coronary heart disease (CHD) is the leading cause of mortality in the world. ACS is caused by the rupture of the 

atherosclerotic plaque & inflammation plays a key role. White blood cells (WBCs) are the major mediators of inflammation and 

WBCs and their differentiation have been studied for prediction of cardiovascular outcomes and early risk assessment. 

Aim: To determine the in-hospital mortality rate in patients with acute coronary syndrome with elevated neutrophil to lymphocyte 

ratio (NLR). 

Study design: A cross-sectional study. 

Place and Duration: In the Medicine Unit-II of Bahawal Victoria Hospital (BVH) Bahawalpur for one-year duration from May 

2019 to May 2020. 

Method: 550 patients who met the inclusion criteria were enrolled in the study. A history of ischemic heart disease, smoking and 

diabetes was taken. On admission, a white blood cell count was taken and used to calculate the ratio of neutrophils to lymphocytes. 

Patients with increased NLR were followed for 7 days with inpatient mortality after admission. The information obtained was 

recorded on a standardized display. 

Results: The results showed that in patients with increased NLR on admission, in-hospital mortality increased after 7 days. 

Diabetes has not been found to have a major influence on the NLR. In addition, patients who suffered from myocardial infarction 

and smoking patients had a higher NLR compared to other patients. 

Conclusion: NLR can be used to identify patients at high risk of early mortality after acute coronary syndrome, but its usefulness 

may be limited by its non-specificity. More research is needed to determine exactly what level of NLR is to be significant. 
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INTRODUCTION: 

Coronary artery disease (CHD) is the leading cause of 

death in the world, causing 1 in 5 deaths in the United 

States in 2004 [1-2]. In 2008, it was estimated that 

approximately 770,000 Americans had a new coronary 

attack, and approximately 430,000 had a recurrent 

attack. The most common symptom of CHD in the 

emergency room is acute coronary syndrome (ACS), 

which is a clinical unit involving unstable angina, non-

ST segment elevation and non-ST segment elevation 

myocardial infarction [3-4]. ACS is caused by rupture 

of the plaque and inflammation plays a key role. White 

blood cells (WBCs) are one of the major mediators of 

inflammation, therefore WBC and their differentiation 

have been studied to predict cardiovascular outcomes. 

Neutrophils can facilitate the rupture of atherosclerotic 

plaques by releasing proteolytic enzymes, arachidonic 

acid derivatives and superoxide radicals. Increased 

neutrophil counts are associated with poor functional 

recovery after coronary angioplasty and an increase in 

infarct size following reperfusion in patients with 

ACS. On the other hand, studies have shown that 

absolute and relative lymphocyte concentrations are 

significantly lower in patients with cardiac events and 

that such patients are at greater risk of future cardiac 

events. In ACS, relative lymphopenia is a stress 

response5-6. Increased (greater than 2) neutrophil to 

lymphocyte count (NLR) on admission has been 

shown to be independently associated with increased 

early, ie 7-day mortality (5.6%). Such an elevated 

NLR as an independent predictor integrates the 

predictive risk of these two WBC subtypes with a 

single risk factor. 

 

Early risk assessment is useful both in predicting the 

risk of recurrent cardiac events and in identifying the 

patients who would benefit most from aggressive 

interventions. Risk assessment can be performed using 

clinical scoring systems derived from the GRACE 

scoring system or myocardial thrombolysis (TIMI) 

studies [7-8]. 

 

In our country, the level of C-reactive protein (CRP) 

in relation to increased mortality from ACS was tested, 

but no studies on the prognostic significance of NLR 

were carried out. CRP is expensive and not widely 

available. By contrast, WBC with Difference is a 

routinely performed, inexpensive test from which the 

NLR can be easily calculated. It is important to 

conduct a study in our country to determine the 

usefulness of NLR in predicting short-term mortality 

in ACS, so that we can aggressively deal with such 

patients with early angiographic intervention. 

 

MATERIAL AND METHODS: 

This cross-sectional study was conducted at the 

Medicine Unit-II of Bahawal Victoria Hospital (BVH) 

Bahawalpur for one-year duration from May 2019 to 

May 2020. The sample size of 550 cases was 

calculated with a 95% confidence level, a 2% margin 

of error and assuming the expected percentage of early 

mortality, ie 5.96% in ACS patients with increased 

NLR (> 2). The sampling technique was pointless 

probability sampling. Both men and women, 35–65 

years of age, who had their first acute coronary 

syndrome event (according to the operative definition) 

and an NLR> 2 within 12 hours, were included in the 

study. 

 

Exclusion criteria: 

Patients with pneumonia as evidenced by effusion or 

cloudiness on the chest X-ray (CXR). Patients with 

urinary tract infection as evidenced by more than 5 

white blood cells / HPF in the urine. Patients with a 

history of stroke. Acute pericarditis as manifested by 

a concave ST segment elevation. 

 

Data collection:  

After informed consent, 550 patients who met the 

inclusion criteria were enrolled in the study. The 

demographic profile (name, age, gender) has been 

recorded. A patient history of smoking and diabetes 

was taken and blood was drawn to calculate random 

blood sugar levels for patients who were not known to 

have diabetes (random blood sugar (BSR)> 200 mg / 

dL was taken as diabetes). All patients were treated in 

a closed ward according to the standard acute coronary 

syndrome protocol. Patients with increased NLR (as 

defined by operative definition) were followed in 

hospital for a mortality of up to 7 days. All information 

obtained was recorded on the attached standard 

Performa (Annex 1). 

 

Data analysis procedure:  

All data was processed and analyzed using SPSS 

version 18.0 for Windows. Numeric variables such as 

age are represented by calculating the mean and 

standard deviation. Categorical variables such as 

gender and in-hospital mortality are calculated based 

on frequency and percentage. Data were stratified by 

diabetes (known diabetics taking diabetes medications 

or BSR> 200 mg / dL) and smoking (at least 5 packs 

years), calculated by multiplying the average number 

of packs of cigarettes smoked per day by the total 

number of years of smoking) to take with effect 

modifiers. 

 

RESULTS: 

The results were compiled after studying certain 

variables. 550 cases of acute coronary syndrome were 
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obtained from the emergency department of Bahawal 

Victoria Hospital (BVH) Bahawalpur. Acute coronary 

syndrome was diagnosed by typical chest pain or 

shortness of breath combined with a ST-segment 

deviation> 2 mm and / or T-wave inversion in at least 

two consecutive ECG leads or elevated CK-MB> 25 

IU / L. Simultaneously, a differential white blood cell 

count was performed and the neutrophil to lymphocyte 

ratio was calculated simply by dividing the neutrophil 

count by the lymphocyte count. The mean age of the 

patients enrolled in the study was 54.7 ± 8.3 years. 83 

patients (15.09%) were in the age range 35 to 45 years 

and 189 patients (34.36%) of all 550 were in the age 

range 46 to 55 years. The most numerous groups were 

people aged 56 to 65, which included 278 patients 

(50.55%). The youngest patient in our study was 35.7 

years old and the oldest 65 years old. The mean age of 

men was 58.2 ± 6.1 years, and of women 53.3 ± 5.3 

years. Age details are provided in Table 1 and Fig. 1. 

 

Table 1: Age distribution of patients (n=550) 

Age (Years)  No. of patients  

35-45  83 (15.09%)  

46-55  189 (34.36%)  

56-65  278 (50.55%)  

Mean±SD  54.7± 8.3 years  

Fig. 1: Analysis of patients according to age (n=550)  Fig. 2: Analysis of patients according to their presentation 

(n=550) 

 
 

Fig. 2: Analysis of patients according to their presentation (n=550) 
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Out of 550 patients, 337 (61.27%) patients were male and 213 (38.72%) were female. The male to female ratio was 

1.58: 1. The gender distribution is shown in Table 2. 

 

Table 2: Sex distribution of patients (n=550) 

Sex  No. of patients  

Male  337 (61.27%)  

Female  213 (38.72%)  

Total  550 (100%)  

M: F ratio  1.58: 1  

 

Data were also analyzed by smoking and diabetes. 

Smoking as a risk factor has been found to be present 

in 167 patients, of which 167.9 are female smokers. 

Diabetes mellitus as a risk factor was present in 207 

patients, including 141 men and the rest of the women. 

Out of all 49 patients, they had diabetes and smoking 

as risk factors. In 225 patients with acute coronary 

syndrome, no risk factor was identified. The results 

also showed that most patients with acute coronary 

syndrome had a non-ST segment elevation myocardial 

infarction. 216 (39.27%) had NSTEMI and 176 (32%) 

patients had unstable angina. Out of 550, 158 

(28.72%) patients had ST-segment elevation 

myocardial infarction (Fig. 2). The NLR according to 

their presentation is also presented in Table 3. 

 

Table 3: Mean NLR of Study Variables 

Study variable  NLR (Mean)  

Males  3.9  

Females  3.2  

Smokers  4.1  

Unstable Angina  2.9  

NSTEMI  3.8  

STEMI  5.6  

Alive at 1 week  4.4  

Expired Patients  5.8  

 

Forty-six (8.36%) patients died while in hospital 

within 7 days. The ratio of neutrophils to lymphocytes 

was calculated for all patients at admission. 

Interestingly, the neutrophil to lymphocyte count ratio 

was found to be greater than 4.9 in all but three patients 

who died, with an average of 5.8 compared with 

patients who survived seven days. The mean 

neutrophil to lymphocyte count ratio among the 

surviving patients was 3.9. The highest NLR was 

mainly observed among smoking patients. The mean 

ratio of neutrophils to lymphocytes among smokers 

was 4.1. There was no significant difference in the 
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NLR compared to those without diabetes. Overall, 

male patients were found to have a higher mean NLR 

of 3.9 compared to women who had a mean NLR of 

3.2. NLR by patient presentation and study variables 

is presented in Table 3. 

 

DISCUSSION: 

Coronary heart disease (CHD) is the leading cause of 

death worldwide, causing 1 in 5 deaths in the United 

States in 2004. Acute coronary syndrome (ACS) is a 

generic term used to describe one spectrum of 

myocardial ischemia involving the coronary arteries: 

ST-elevation myocardial infarction (30%), non-ST 

segment elevation myocardial infarction (25%), or 

unstable angina (38 %) [9-10]. Early risk assessment 

is useful both in predicting the risk of recurrent cardiac 

events and in identifying the patients who would 

benefit most from aggressive interventions. Doctors 

have long sought to identify a population prone to 

mortality in which timely intervention can prevent the 

death or accompanying disability associated with 

ACS. Patients admitted to our hospital with acute 

coronary syndrome were not representative of any 

particular area or socioeconomic class, but mainly 

belonged to the middle and lower socioeconomic 

strata. A total of 550 consecutive patients with acute 

coronary syndrome participated in the study; all had 

unstable angina or history of ST-segment / non-ST-

elevation myocardial infarction, ECG, or elevated 

MBC. Our study found that white blood cell count, 

specifically the NLR, which is a cheap and simple test, 

is not only an independent marker, but likely can 

predict the risk of complications, including mortality 

after ACS11-12. The results are consistent with many 

studies that have found predictive value for total 

leukocyte count and its subtypes in patients with 

coronary artery disease. Hitinder et al. From the 

University of Michigan retrospectively examined 

2,833 patients with ACS and divided the patients into 

low, medium and high-risk groups at admission. They 

concluded that patients with high NLRs were 

significantly more likely to die both in hospital and 6 

months after discharge. In-hospital mortality was 

8.5% in the high NLR group compared to the lowest 

NLR group which was 1.8%. The 6-month mortality 

was also higher by 11.5% compared to 2.5%, 

respectively. The results of this study and the results 

are quite similar to our study, as the mortality rate in 

our study was 8.36% in patients with an NLR above 

4.9 and a mean of 5.8. In addition, the mean NLR was 

3.9 in patients who survived ACS after 1 week. Basem 

et al. Concluded that NLR is an independent predictor 

of short-term and long-term mortality in NSTEMI 

patients with mean NLR greater than 4.7. Our study 

included patients not only with NSTEMI, but also with 

unstable angina and STEMI. However, we also 

concluded that the NLR was greater than 4.9 in all 

patients who died. In this respect, the results are quite 

similar to the studies conducted by Basem et al. 

 

In the CAPRIE study, neutrophilia was an independent 

marker of cardiovascular risk, although it was not the 

main measure. Indirectly, the results of our study also 

showed an increased number of neutrophils compared 

to the number of lymphocytes in patients with ACS 

who were at higher risk of complications and death. A 

study by Munir et al.12 at the Shifa International 

Hospital in Islamabad found that the neutrophil to 

lymphocyte ratio was the highest among patients with 

STEMI compared to patients with NSTEMI and 

unstable angina, and showed that NLR is a better 

predictor of ACS mortality than another leukocyte 

subtypes13-14. The sample size was smaller than in our 

study (550 patients) and included only 130 patients 

with ACS. Huang G et al. Conducted a study to look 

at the usefulness of WBC count and differentiation in 

patients with CAD. These included 623 patients, the 

sample size was slightly larger than in our study, and 

the study endpoint was the major adverse cardiac 

events (including death, CCF, and stroke) compared to 

our data as we only studied early mortality after ACS 

and its relationship with NLR. They concluded that an 

elevated neutrophil count after ACS is a predictor of 

serious adverse coronary events, and in this respect the 

results were similar to our studies. Papa A11 and all of 

them conducted a study on the relationship between 

WBC counts and mortality after ACS. Acute mortality 

was not analyzed in this study and the endpoints were 

fatal and non-fatal MI at 3 years. Although they did 

not investigate the 1-week mortality, the results were 

similar as the NLR emerged as an independent 

predictor of cardiac death. Nunez J et al. Analyzed 515 

patients with STEMI and concluded that the neutrophil 

to lymphocyte ratio is a useful marker for predicting 

later mortality in STEMI patients, but only analyzed 

long-term mortality. We only analyzed in-hospital 

mortality at 1 week15. Outcome variables (long-term 

vs. hospital) were different in the two studies, but the 

NLR proved to be a useful adjunct in predicting 

mortality in patients with ACS. 

 

CONCLUSIONS: 

The results of this study and a review of the literature 

indicate that NLR may be an inexpensive and easy-to-

use method of predicting patients at high risk for ACS. 

However, its usefulness may be limited due to its non-

specificity and low sensitivity. We recommend more 

studies to determine the usefulness of NLR as a 

predictor of mortality in patients with ACS. 

 



IAJPS 2020, 07 (08), 990-995                              Nadeem Walayat et al                     ISSN 2349-7750 
 

 

w w w . i a j p s . c o m  
 

Page 995 

REFERENCES: 

1. Siraj, Jawad, Umair Ali, Tanveer Ahmed, and 

Haider Ali. "FREQUENCY OF IN HOSPITAL 

MORTALITY IN PATIENTS WITH HIGH 

NEUTROPHIL/LYMPHOCYTE RATIO 

PRESENTING WITH ST ELEVATION 

MYOCARDIAL INFARCTION." Pakistan 

Heart Journal 53, no. 1 (2020). 

2. Hu, Jin, Jun Zhou, Fang Dong, Jie Tan, Shuntao 

Wang, Zhi Li, Ximeng Zhang, Huiqiong Zhang, 

Jie Ming, and Tao Huang. "Neutrophil-to-

Lymphocyte Ratio on Admission Predicts In-

hospital Mortality in Patients with COVID-19." 

(2020). 

3. Lin, Yanjuan, Yanchun Peng, Yiping Chen, 

Sailan Li, Xizhen Huang, Haoruo Zhang, Fei 

Jiang, and Qiong Chen. "Association of 

lymphocyte to monocyte ratio and risk of in-

hospital mortality in patients with acute type A 

aortic dissection." Biomarkers in medicine 13, no. 

15 (2019): 1263-1272. 

4. Mikhael, Rodry, Evan Hindoro, Sharleen Taner, 

and Antonia Anna Lukito. "Neutrophil-to-

lymphocyte ratio for predictor of in-hospital 

mortality in ST-segment elevation myocardial 

infarction: a meta-analysis." Medical Journal of 

Indonesia 29, no. 2 (2020): 172-82. 

5. Song, Hwan, Hyo Joon Kim, Kyu Nam Park, Soo 

Hyun Kim, Sang Hoon Oh, and Chun Song Youn. 

"Neutrophil to lymphocyte ratio is associated with 

in-hospital mortality in older adults admitted to 

the emergency department." The American 

Journal of Emergency Medicine (2020). 

6. Avci, Begüm Şeyda, Akkan Avci, Yurdaer 

Dönmez, Adem Kaya, Müge Gülen, Ali İlker 

Özer, Atilla Bulut, Mevlüt Koç, Hakan Nazik, and 

Salim Satar. "The Effectiveness of Neutrophil-

Lymphocyte Ratio in Predicting in-Hospital 

Mortality in Non-ST-Elevation Myocardial 

Infarction." Emergency Medicine 

International 2020 (2020). 

7. bhan Singh, Beer, S. K. Sridhar, and Manoj 

Indurkar. "SIGNIFICANCE OF NEUTROPHIL 

LYMPHOCYTE RATIO AS PREDICTOR OF 

INHOSPITAL MORTALITY IN ACUTE 

CORONARY SYNDROME." Paripex-Indian 

Journal Of Research 8, no. 12 (2020). 

8. Diniz, Lucas Rampazzo, Sandro Gonçalves de 

Lima, Jessica Myrian de Amorim Garcia, and 

Keila Lima de Oliveira Diniz. "Neutrophil to 

Lymphocyte Ratio as a Prognostic Predictor in 

Older People With Acute Coronary 

Syndrome." Angiology 70, no. 3 (2019): 264-271. 

9. Liu, Yuwei, Xuebei Du, Jing Chen, Yalei Jin, Li 

Peng, Harry HX Wang, Mingqi Luo, Ling Chen, 

and Yan Zhao. "Neutrophil-to-lymphocyte ratio 

as an independent risk factor for mortality in 

hospitalized patients with COVID-19." Journal of 

Infection (2020). 

10. Zorlu, Cagri, and Cemal Koseoglu. "Comparison 

of the relationship between inflammatory markers 

and contrast-induced nephropathy in patients with 

acute coronary syndrome after coronary 

angiography." Angiology 71, no. 3 (2020): 249-

255. 

11. Ashry, Mahmoud, Rania Hafez, and Essam M. 

Atef. "Predictive value of neutrophil-to-

lymphocyte ratio and platelet-to-lymphocyte ratio 

in decompensated heart failure." The Egyptian 

Journal of Internal Medicine 31, no. 3 (2019): 

353. 

12. Erdolu, Burak, and Ahmet Kagan As. "C-

Reactive Protein and Neutrophil to Lymphocyte 

Ratio Values in Predicting Inhospital Death in 

Patients with Stanford Type A Acute Aortic 

Dissection." In The Heart Surgery Forum, vol. 

23, no. 3, p. 2020. 2020. 

13. El-Gazzar, Ahmed Gouda, Mohammed Hussein 

Kamel, Ola Kamal Mohammad Elbahnasy, and 

Marwa El-Sayed El-Naggar. "Prognostic value of 

platelet and neutrophil to lymphocyte ratio in 

COPD patients." Expert Review of Respiratory 

Medicine 14, no. 1 (2020): 111-116. 

14. Butt, Usman Mahmood, Junaid Zaffar, Nimra 

Javed, Rao Shahzad Abdul Tawab Khan, 

Muhammad Khaleel Iqbal, and Muzaffar Ali. 

"EFFECT OF LEUCOCYTE COUNT ON 

LENGTH OF STAY AND IN HOSPITAL 

MORTALITY IN STEMI PATIENTS." Pakistan 

Heart Journal 52, no. 1 (2019). 

15. Lattanzi, Simona, Francesco Brigo, Eugen 

Trinka, Claudia Cagnetti, Mario Di Napoli, and 

Mauro Silvestrini. "Neutrophil-to-lymphocyte 

ratio in acute cerebral hemorrhage: a system 

review." Translational Stroke Research 10, no. 2 

(2019): 137-145. 


