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ABSTRACT

Objectives: To determine the association of neutrophil to lymphocyte ratio with mortility and outcome in non st
elevation myocardial infarction.

Study Design: Observational study.

Place and Duration of Study: This study was conducted at the Department of Emergency, Karachi institute of
Heart Diseases and Dow University Health Sciences Karachi from 1st July 2016 to 31st December 2016.

Materials and Methods: This study consisted of two hundred thirty one patients. Detailed History was taken from
all the patients with special regard to chest pain. Detailed Clinical examination of the patient was done. Systemic
review was also done to see any co-morbidity. All patients underwent for base line and specific investigations.
Patients aged 18 to 65 years, who have an NLR of >3.04 who present with signs and symptoms associated with
NSTEMI and either gender were included in this study. Patients with a history of trauma, surgery, neoplasm, or
infectious disease in the last 30 days prior to admissions. Patients currently using immunosuppressant (including
corticosteroids) were excluded from study. Results were prepared with help of tables and graphs.

Results: Out of 231 patients included in this study 156(44.20%) males and 75(59.79%) females. Male : Female
Ratio was 2.08:1. The mean age was 48.19+5.21 years. Most common risk factors were family history of CAD in
188(81.38%) cases and hypertension in 111(48.05%) cases. High Neutrophil to lymphocyte high ratio was present in
146(63.20%) patients while the low Neutrophil to lymphocyte ratio was in 85(36.79%) patients. Clinical outcome
were observed hospital mortality were in 13(5.62%) and atrial fibrillation in 29(12.55%) cases and ST segment
deviation were observed in 49(21.21%) cases.

Conclusion: We conclude that patients with Non ST Segment elevation Myocardial Infarction with high Neutrophil
to lymphocyte ratio, is a good predictor of In hospital mortality, atrial fibrillation and ST segment deviation.
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INTRODUCTION Acute coronary syndromes have been divided into three
categories: STEMI, NSTEMI and unstable angina.
Cardiovascular disease are the most important cause of ~ NSTEMI and unstable angina have similar clinical
mortality and morbidity worldwide. It has been  presentaions however biochemical markers are absent
estimated that every 26 seconds one American suffers  in unstable angina and elevated in NSTEMI.
heart attack and every minute some one dies of heart  Atherosclerosis leads to acute coronary syndromes via
attack *. WHO have estimated that the global number of  plaque disruption with platelet aggregation and
coronary heart diseases will increase upto 11.1 million  thrombosis. Plaques vulnerable to disruption are rich in
by 2020 2. lipid and have a thin fibrous cap. What mechanisms
predispose plaques to disruption are still not known.
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the action of stress hormones such as cortisol. This led
to the development of neutrophil to lymphocyte ratio as
a marker for predicting ongoing inflammation®. It is
considered as an independent marker for predicting
short and long term mortality following cardiovascular
events such as NSTEMI, STEMI, advanced heart
failure, arrhythmias or stable coronary artery disease 5.
High N/L ratio can predict the intensity of
inflammatory response and this is the mechanism for
predicting future mortality and morbidity following
cardiac events. Inflammatory mediators should be taken
into account apart from other modalities such as ECG,
troponins etc. Another inflammatory marker of great
significance is CRP however it is expensive than N/L
ratio and is not readily available in many health care
facilities.

The neutrocyte to lymphocyte ratio (N/L) is important
in determining ongoing systemic inflammation via
taking check of the balance between neutrophil and
lymphocyte produuction 7. N/L ratio is more important
in predicting the over all mortality as compared to
WBC count 8% As atherosclerosis is the main
phenomenon underlying acute coronary syndromes,
inflammation is closely linked to underlying processes
in atherosclerosis'®.

MATERIALS AND METHODS

This study was carried out department of Emergency,
Karachi institute of heart diseases and Dow University
Health Sciences Karachi, from 1st July 2016 to 31st
December 2016.

This study consisted of two hundred thirty one patients.
Detailed History was taken from all the patients with
special regard to chest pain. Detailed Clinical
examination of the patient was done. Systemic review
was also done to see any co-morbidity. All patients
underwent for base line and specific investigations.
Patients aged 18 to 65 years, who have an NLR of
>3.04 who present with signs and symptoms associated
with NSTEMI and either gender were included in this
study. Patients with a history of trauma, surgery,
neoplasm, or infectious disease in the last 30 days prior
to admissions. Patients currently using immune-
suppressant (including corticosteroids) were excluded
from study. Results were prepared with help of tables
and graphs. The data was entered and analyzed using
SPSS version 20.0.

RESULTS

Out of 231 patients included in this study 156(44.20%)
males and 75(59.79%) females. Male : Female Ratio
was 2.08:1. The mean age was 48.19+5.21 years. Most
common risk factors were family history of CAD in
188(81.38%) cases and hypertension in 111(48.05%)
cases. High Neutrophil to lymphocyte high ratio was
present in 146(63.20%) patients while the low
Neutrophil to lymphocyte ratio was in 85(36.79%)

patients. Clinical outcome were observed hospital
mortality were in 13(5.62%) and atrial fibrillation in
29(12.55%) cases and ST segment deviation were
ohserved in 49(21.21%) cases.

Table No.1: Demographic Variable N=231

Variable | No.Patients | Percentage
Gender
e Male 156 44.20%
e Female 75 59.79%
Age
e 18-35years 46 19.91%
e 36-50 years 128 55.41%
e 51-65 years 57 24.67%
Neutrophil to lymphocyte ratio
e Low 85 36.79%
e High 146 63.20%
49{21:21%)
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Hospital Mortality Atrial Fibrillation

Chart No.1: Clinical Outcome
DISCUSSION

N/L ratio can be calculated at the time of admission,
after PCI, average of all readings or maximum of all
recordings. Park et al have concluded that NLR at the
time of admission was more predictive of mortality than
that measured 24 hours after admission . Azab et al
and Jingyu et al concluded that average N/L ratio was
the best indicator for mortality as compared to N/L ratio
at the time of admission, average or at the time of
discharge #**. Nunez et al reported that maximum value
of N/L ratio during first 96 hours of admission is the
best indicator . Jingyu et al reported that high average
N/L ratio is associated with cardiac dilation,
hypotension and defibrillation.

Papa et al have shown in his study that clinically stable
patients with increased N/L ratio have increased cardiac
mortality. Cho et al suggested that neutrophil to
lymphocyte ratio is an independant marker for six
month mortality!?. Ozturk et al also proved association
of N/L ratio in young patients with NSTEMI and
unstable angina. Other inflammatory  markers
associated with ongoing inflammation include CRP and
fibrinogen levels 3. Jingyu et al have concluded that
average N/L ratio as predictor of all cause mortality.

ST Segment Deviation
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Tamhane et al studied N/L ratio in hospitalized patients
and upto 6 months following hospitalization. He
concluded that N/L ratio is an independant predictor of
all cause mortality in these patients'. In another study,
133 patients were studied and N/L ratio was found to be
a preditor for mortality for upto one year . Our study
reports in-hospital mortality of 5.26% whereas atrial
fibrillation occurred in 12.55% cases. ST segment
deviation was found in 21.21% cases. Aguado-Romeo
reports overall mortality of 8.3% 1. Raza et al reports
5.9% deaths in males and 6.3% in females'’. Ahmed et
al showed mortality rate of 10.2% and atrial fibrillation
was found in 11.5% cases 8. Barron et al stated that the
frequency of atrial fibrillation increases with rising
leukocyte levels'®. Azab et al and Ahmed et al that
frequency of ST segment deviation increases with
raised NLR ratio. Males predominated the number of
cases presented to the emergency department. Our
study reports 67.5% males. Raza et al reports 68%
males whereas lgbal et al reports 77.1% males 2. Jafrey
et al reports 68.1% males 2.,

One study shows complete depletion of MPO enzymes
in neutrophils following 4 hours after the onset of
symptoms in patients with NSTEMI and STEMI.
Myeloperoxidase is found in primary azurophilic
granules in neutrophils. MPO depletion is associated
with platelet activation and formation of aggregates of
platelet with neutrophils and monocytes. As the
condition resolves, MPO levels return nack to control
levels?2,

Despite adequate treatment following acute coronary
syndromes, the mortality reaches 3-8% 2°. 10-20%
patients are readmitted following reinfarction or die
within a month following acute coronary event and 5%
patients develop congestive heart failure ?*. ECG and
biochemical markers are less accurate in predicting
mortality. This is where N/L ratio comes into play as
inflammation is the key factor regulating these
processes and is a better marker for future clinical
outcome. However false elevation of neutrophil count
can occur due to dehydration, repurfusion therapy or
following catecholamine release .

Coronary care unit is not the only unit in which N/L
ratio is predicting future prognostic outcome. Other
diseases such as fatty liver disease, cancer
chemotherapy  patients, Alzheimer's disease,
appendicits and many more offer predicting future
outcome by measurement of N/L ratio?. There have
also been association between high N/L ratio and
cardiac calcium score which is a marker of vessel
disease 2.

CONCLUSION

There are very few physicians in emergency care
department taking into account the N/L ratio of patient
in predicting short and long term mortality. It is
therefore advised to take this factor into consideration
as it can demonstrate ongoing systemic inflammatory

changes and it much easily available and cheap than
CRP levels.

Conflict of Interest: The study has no conflict of
interest to declare by any author.

REFERENCES

1. Rosamond W, Flegal K, Friday G, Furie K, Go A,
Greenlund K, et al. Heart disease and stroke
statistics - 2007 update. Circulation 2007;115(5):
69-171.

2. Thom T, Haase N, Rosamond W, Howard VJ,
Rumsfeld J, Manolio T, et al. Heart disease and
stroke statistics--2006 update: a report from the
American Heart Association Statistics Committee
and Stroke Statistics Subcommittee. Circulation.
2006;113(6):85-90.

3. Mulvihill NT, Foley JB. Inflammation in acute
coronary syndromes. Heart 2002;87(3):201-4.

4. HelJ, LiJ, Wang Y, Hao P, Hua Q. Neutrophil-to-
lymphocyte ratio (NLR) predicts mortality and
adverse-outcomes after ST-segment elevation
myocardial infarction in Chinese people. Int J Clin
Exp Pathol 2014;7(7):4045-56.

5. Chia S, Nagurney JT, Brown DF, Raffel OC,
Bamberg F, Senatore F, et al. Association of
leukocyte and neutrophil counts with infarct size,
left wventricular function and outcomes after
percutaneous coronary intervention for ST-
elevation myocardial infarction. Am J Cardiol
2009;103(3):333-7.

6. Park JJ, Jang HJ, Oh 1Y, Yoon CH, Suh JW, Cho
YS, et al. Prognostic value of neutrophil to
lymphocyte ratio in patients presenting with ST-
elevation myocardial infarction undergoing
primary percutaneous coronary intervention. Am J
Cardiol 2013;111(5):636-42.

7. Zahorec R. Ratio of neutrophil to lymphocyte
counts-rapid and simple parameter of systemic
inflammation and stress in  critically ill.
Bratislavskeé lekarske listy 2001;102(1):5-14.

8. Papa A, Emdin M, Passino C, Michelassi C,
Battaglia D, Cocci F. Predictive value of elevated
neutrophil-lymphocyte ratio on cardiac mortality
in patients with stable coronary artery disease.
Clinica Chimica Acta 2008;395(1):27-31.

9. Tamhane UU, Aneja S, Montgomery D, Rogers
EK, Eagle KA, Gurm HS. Association between
admission neutrophil to lymphocyte ratio and
outcomes in patients with acute coronary
syndrome. Am J Cardiol 2008;102(6):653-7.

10. Libby P, Ridker PM, Maseri A. Inflammation and
atherosclerosis. Circulation 2002;105(9):1135-43.

11. Azab B, Zaher M, Weiserbs KF, Torbey E,
Lacossiere K, Gaddam S, et al. Usefulness of
neutrophil to lymphocyte ratio in predicting short-
and long-term mortality after non-ST-elevation



Med. Forum, Vol. 28, No. 4

April, 2017

12.

13.

14.

15.

16.

17.

18.

19.

myocardial infarction. Am J Cardiol
106(4):470-6.

Cho KH, Jeong MH, Ahmed K, Hachinohe D,
Choi HS, Chang SY, et al. Value of early risk
stratification  using hemoglobin  level and
neutrophil-to-lymphocyte ratio in patients with ST-
elevation myocardial infarction undergoing
primary percutaneous coronary intervention. Am J
Cardiol 2011;107(6):849-56.

van Loon JE, de Maat MP, Deckers JW, van
Domburg RT, Leebeek FW. Prognostic markers in
young patients with premature coronary heart
disease. Atherosclerosis 2012;224(1):213-7.
Tamhane UU, Aneja S, Montgomery D, Rogers
EK, Eagle KA, Gurm HS. Association between
admission neutrophil to lymphocyte ratio and
outcomes in patients with acute coronary
syndrome. Am J Cardiol 2008;102(6):653-7.

Munir TA, Afzal MN. Assessment of differential
leukocyte count in patients with acute coronary
syndrome. J Pak Med Assoc 2010;60(7):548.
Aguado-Romeo MJ, Marquez-Calderén S, Buzon-
Barrera ML. Hospital mortality in acute coronary
syndrome: differences related to gender and use of
percutaneous coronary procedures. BMC Health
Services Res 2007;7(1):110-5.

Raza A, Hameed S, Abid AR, Farooq MI, Asghar
N, Hassan W. In-hospital outcome of acute
coronary syndromes with increased neutrophil to
lymphocyte ratio. J Cardiovasc Dis 2012;10(3):
65-9.

Khan ZA, Adil M, Adil I, Khan SA, Hayat Y,
Hafizullah M. Predictive value of neutrophil/
lymphocyte ratio in predicting complications after
non st elevation myocardial infarction. J
Postgraduate Med Inst 2015;19;28(4):26-31.
Barron HV, Harr SD, Radford MJ, Wang Y,
Krumholz HM. The association between white
blood cell count and acute myocardial infarction

2010;

20.

21,

22,

23.

24,

25.

26.

27.

mortality in patients> 65 years of age: findings
from the cooperative cardiovascular project. J
American Coll Cardiol 2001;38(6):1654-61.

Igbal MJ, Azhar M, Javed MT, Tahira I. Study on
ST-segment elevation acute myocardial infarction
(STEMI) in diabetic and non-diabetic patients. Pak
J Med Sci 2008;24(6):786-91.

Jafary MH, Samad A, Ishaq M, Jawaid SA, Ahmad
M, Vohra EA. Profile of acute myocardial
infarction (AMI) in Pakistan. Pak J Med Sci
2007;23(4):485-9.

Hansen PR. Myocardial reperfusion
experimental evidence and clinical
European Heart J 1995;16(6):734-40.
Goldberg RJ, Currie K, White K, Brieger D, Steg
PG, Goodman SG, et al. Six-month outcomes in a
multinational registry of patients hospitalized with
an acute coronary syndrome (the Global Registry
of Acute Coronary Events [GRACE]). American J
Cardiol 2004;93(3):288-93.

Suleiman M, Aronson D, Reisner SA, Kapeliovich
MR, Markiewicz W, Levy Y, et al. Admission C-
reactive protein levels and 30-day mortality in
patients with acute myocardial infarction. Am J
Med 2003;115(9):695-701.

Lee GK, Lee LC, Chong E, Lee CH, Teo SG, Chia
BL, et al. The long-term predictive value of the
neutrophil-to-lymphocyte ratio in Type 2 diabetic
patients presenting with acute myocardial
infarction. QJM 2012;123:25.8.

Fowler AJ, Agha RA. Neutrophil/lymphocyte ratio
is related to the severity of coronary artery disease
and clinical outcome in patients undergoing
angiography: the growing versatility of NLR.
Atherosclerosis 2013;228(1):44-5.

Park BJ, Shim JY, Lee HR. Relationship of
neutrophil-lymphocyte ratio with arterial stiffness
and coronary calcium score. Clin Chim Acta 2011;
412(12):925-9.

injury:
relevance.



	This study was carried out department of Emergency, Karachi institute of heart diseases and Dow University Health Sciences Karachi, from 1st July 2016 to 31st December 2016.

