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ROLE OF NLR IN CONJUNCTION WITH CORONARY ARTERY INVOLVEMENT
AS A BIOMARKER FOR THE MAGNITUDE OF CURRENT OF INJURY, TYPE OF
INTERVENTION AND CLINICAL OUTCOMES IN STEMI

ABSTRACT

Background: The potential prognostic biomarker—Neutrophil-Lymphocyte Ratio (NLR) can be used to
predict the severity of STEMI. We conducted an Observational study using this parameter together with
the extent of coronary artery involvement from Angiogram and magnitude of ST-elevation on
electrocardiogram (ECG) to determine the prognosis, length of hospital stay. The effect of early
reperfusion with Fibrinolysis was also observed.

Methods and Results: 30 subjects (Age 56.43 + 13.982), with ST-elevation on ECG at admission,
treated with Streptokinase and undergoing Angiogram were taken for the study. ECG and Complete blood
picture (CBP) on admission, day 3, and day of discharge and on follow-up were obtained respectively.
Out of 30 subjects, 15 received Fibrinolysis out of which 12 (80%) survived compared to the other 15
subjects who presented late, out of which 10 (66.6%) survived. ST-elevation on ECG on day-1 was found
to be (0.3933 + 0.11725), day-3 (0.1759 + 0.12437), day of discharge (0.0500 + 0.07) and on follow up
(0.000 £ 0.00000). NLR values on day-1 were (7.890 + 4.9831), day-3 (6.243 + 5.0531), day of discharge
(4.340 + 2.7427) and on follow up (1.714 + 1.3977) indicating the association of high NLR values and
magnitude of current of injury on admission. NLR values >4 and as high as 18.5 were observed in expired
subjects. The length of hospital stay was found to be (6.43 + 5.029).

Conclusion: There was a linear decrement in ST resolution with a decrease in NLR and can be attributed
to the natural course of disease and type of intervention provided. Nevertheless, the univariate correlation
between ECG and NLR on various days of treatment was not significant.
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INTRODUCTION

cells, neutrophils in particular at the site of
injury (2). Recently Neutrophil to Lymphocyte
ratio (NLR) has emerged as a potential

Atherosclerosis is a major cause of
cardiovascular disease and ST elevated

myocardial infarction (STEMI) in particular. It
is a chronic inflammatory process which that
leads to plaque formation. The rupture of the
unstable plaque and consequent thrombosis
leads to occlusion of the coronary arteries and
necrosis of the myocardial tissue (1). STEMI
is a leading cause of morbidity and mortality
and has several risk factors including
hypertension, diabetes, smoking, alcohol
consumption, etc. Leukocytes and its subtypes
are considered as markers of inflammation as
the tissues injuries lead to infiltration of these

inflammatory  biomarker to assess the
prognosis of coronary artery disease (CAD)
(3,4). The ratio can be easily calculated from
the complete blood picture (CBP) reports,
which is inexpensive and available widely.
There is strong evidence about the negative
impact of elevated NLR. Arbel et al. (2012) in
a study with a three-year follow-up of patients
with cardiovascular diseases reported that
NLR is associated with more severe CAD (5).
The reference values of NLR vary depending
upon race and ethnicity. These variations need



to be considered while proposing a cut-off
value in a particular race (6).

According to a number of studies, in patients
undergoing  coronary  angiography  or
percutaneous coronary intervention, NLR has
been associated with adverse outcomes (7, 8).
The diagnosis of STEMI is made with the
evidence of  ST-elevation on  the
electrocardiogram. The extent of infarction
and number of infarct-related arteries (IRA)
involved in STEMI is determined using
Angiogram and the need for percutaneous
coronary intervention (PCI) is assessed (9).
The European and American guidelines for
STEMI recommend primary percutaneous
intervention (PPCI) over fibrinolysis for early
reperfusion and better prognosis (10).
However, restoration of the normal blood flow
immediately with thrombolytic therapy has
been observed to be the most effective in
patients with STEMI which can be observed
from ST-segment resolution on ECG. This is
referred to as “Electrocardiographic sign of
spontaneous reperfusion (SR)” (11). Nearly 30
deaths out of 1000 patients are prevented when
patients are treated with fibrinolysis within 6
hours of the onset of symptoms. One of the
most used fibrinolytic is streptokinase. It is a
non-fibrin selective fibrinolytic which acts on
the occluding thrombus and causes lysis to
restore the blood flow or patency in the
affected artery (12). Residual thrombus can
occur after mechanical thrombectomy or
thrombolytic therapy. This thrombus can be
removed via a more aggressive antiplatelet
therapy together with thrombolytic therapy
(13, 14).

MATERIALS AND METHODS

A prospective observational study was
conducted between October 2018 and March
2019. Firstly, informed consent of all subjects
was obtained by giving a brief explanation
about the study and the lab tests to be
performed in the informed consent form.
Demographic data (age, gender) and
cardiovascular disease risk factors
(hypertension, diabetes, smoking, and alcohol
consumption) were extracted from all patients.

Study Patients

A total of 30 patients above 18 years of age
with a diagnosis of STEMI on admission
(mean age 56.43 + 13.98) were enrolled in the
study. STEMI was diagnosed according to
typical symptoms of chest pain and shortness
of breath before admission and with
cumulative ST-segment elevation of >0.2mV
in limb leads or >0.ImV in at least two
consecutive chest leads. Patients with ongoing
infection or systemic inflammatory conditions,
severe renal or liver disease, haematological
disease and pregnant women were excluded
from the study. Also patients with ECGs
showing Left bundle branch block or patients
with cardiogenic shock were excluded.

ECG of all patients on admission, day 3, on
the day of discharge and on first follow-up was
obtained and the magnitude of ST-elevation
was measured at the J point from leads II, 1lI,
aVF for Inferior myocardial infarction, leads I,
aVL, V5-V6 for Lateral wall myocardial
infarction, leads V3-V4 for Anterior
myocardial infarction, and V1-V2 for septal
myocardial infarction.

Laboratory Measurements

Venous blood samples were collected from all
patients at the time of admission, on day 3, at
the time of discharge and on the first follow-up
from the antecubital vein while the patient was
in supine position. Complete blood count was
obtained from which neutrophils and
lymphocyte counts were analysed. NLR was
calculated by dividing neutrophil count by
lymphocyte count.

Out of 30 subjects, only 12 of them underwent
Angiogram for suspected coronary artery
atherosclerosis on the 3" day after admission.
Each coronary angiography was performed
through the femoral artery access by two
interventional  cardiologists. A  thorough
review of the angiogram established the
location of the lesions and the percentage of
stenosis caused by the lesions. PCl was
advised for stenosis >50% in any of the main
arteries. The angiography reports revealed the
need for PCI in almost all patients, with some



requiring a single stent to some requiring as
many as 3 stents or CABG. Geriatric patients
who couldn’t undergo PCI were advised
medical management.

STATISTICAL ANALYSIS

Statistical tests were performed using the
SPSS 17.0 statistical package for windows.
The data was separated into a continuous and
categorical type. Continuous data are
expressed as mean and standard deviation
(SD), while categorical data is represented by
numbers and percentages. Whether there is a
significant difference in the NLR was
determined by recording the baseline
parameters during the analysis which include
age, gender, hypertension, diabetes, smoking,
alcohol consumption, thrombolytic therapy,
type of MI, type of coronary artery
involvement, ST-segment elevation, NLR,
type of intervention, and length of hospital
stay. Analysis of this data was performed by
three different tests, Pearson’s correlation test,
repeated-measures ANOVA, Mauchly’s test of
sphericity and Freidman test. The p values
were determined and significance was fixed at
p=<0.005.

RESULTS
Baseline demographics

Over a—peried—of 8 months (October 2018 -
March 2019), there—were 30 patients were
presenting to the hospital with a primary
diagnosis of STEMI. The mean age was 56.43
+ 13.98, among them 20 (66.67%) patients
were males and 10 (33.33%) were females.
Overview of baseline  characteristics,
comorbidities are given in the table 1.

Table 1: Baseline characteristics and clinical data of the

study population

Complete blood picture characteristics

Haematological analysis was carried out to
calculate the inflammation associated with the
injury based on neutrophil and lymphocyte
count on day of admission, day 3, day of
discharge and on first follow-up. The
haematological parameters are included in the
table 2.

Table 2: Hematological characteristics of the study

population
HEMATOLOGICAL PARAMETERS | CASES (n=30)

Haemoglobin (g/dl) 12.74 + 2.76
RBC count (million cells) 4.49+1.01
WABC (thousand/cumm) 12.03 +3.03

NEUTROPHIL TO LYMPHOCYTE RATIO |

On day of admission 7.890 + 4.9831
Day-3 6.243 £ 5.0531
Day of discharge 4.340 + 2.7427
Follow up 1.714 £1.3977

Electrocardiographic (ECG) Characteristics

The diagnostic determination of cardiac
disease is purely based on ECG changes and
this parameter confirms the diagnosis of
STEMI in subjects. The 30 patients that-were
included in the study show a significant
elevation in the ST-segment on the day of
admission. The changes in ST-segment were
also noted on day-3, day of discharge and pr
in follow up. These changes in-the-ST-segment

on-the—following—days are represented in the
table 3.

Table 3: Electrocardiographic characteristics of the

study population
ELECTROCARDIOGRAM

CASES (n=30)

On day of admission 0.3933 +0.11725

Day-3 0.1759 + 0.12437
Day of discharge 0.0500 + 0.07
Follow up 0.000 + 0.00000

DATA CASES (n=30)

Age (years) 56.43 + 13.98
Male 20 (66.67%)
Female 10 (33.33%)

Coronary risk factors

Hypertension 15 (50%)

Diabetes 8 (26.66%)
Smoker 7 (23.33%)
Alcoholic 5 (16.66%)

Angiographic (CAG) Characteristics

8 (26.67%) patients presented with anterior
wall MI, 10 (33.33%) patients presented with
inferior wall MI, 1 (3.33%) patient presented
with lateral wall MI, 5 (16.67%) patients
presented with anterolateral MI, 1 (3.3%)
patients presented with anteroseptal MI, 3
(10%) patients presented with inferolateral Ml
and 2 (6.66%) patients presented with anterior
with lateral wall MI. The data based on vessel




involvement in the patients is given in table 4.
Among the 30 patients, 16 (53.33%) patients
had not undergone CAG due to unstable health
conditions and financial problems.

Table 4: Angiographic characteristics of the study

population
TYPE OF VESSEL NUMBER OF
PATIENTS
Single Vessel Disease
RCA 3 (10%)
LAD 3 (10%)
LMCA 1 (3.33%)
Double Vessel Disease
RCA + LCx 2 (6.66%)
RCA + LAD 2 (6.66%)
LAD + LMCA 1 (3.33%)
Triple Vessel Disease
RCA + LCx + LAD 1 (3.33%)
LMCA + RCA + LCx 1 (3.33%)
DISCUSSION

Clinical consequences of STEMI range from
none or minimal sequelae to early death and
patients may have a mortality risk that cannot
be neglected. STEMI can be treated with a
number—of several therapeutic interventions,
including pharmacologic treatments and
invasive approach. Different combinations of
pharmacologic  treatments and invasive
strategies are associated with different benefits
and risks, which depend upon patients'
baseline clinical profile and risk (15).

A meta-analysis published in the International
Journal of Cardiology (Dentali et al.) explored
the impact of NLR on clinically important
outcomes in ACS, pooled data from 23
studies, for a total of >16,000 patients who met
the predefined criteria. Pooled results of
included studies in ACS patients found that
high  NLR, measured on-admission, was
associated with a higher mortality rate and
with major clinical adverse outcomes. Overall
in-hospital and long-term mortality appeared
to increase in patients with higher NLR (15).

The findings of our study displayed similar
outcomes with higher NLR value on
admission. The cut-off value for our study was
set to be >3.8 which indicated severity.
Patients with NLR value higher than 3.8
required immediate intervention. Patients with
NLR as high as 9 or above did not survive. It

was also noted that patients who presented to
the hospital within 12h of onset of symptoms
and were subjected to thrombolytic therapy
had relatively lower NLR when compared to
those who presented late. The NLR in some of
these patients only increased with their
hospital stay until they expired.

In patients with high NLR, early identification
of major adverse cardiovascular events can be
achieved by strict surveillance which can help
in making treatment decisions, preventing
complications and reducing hospital stay (15).

It is important to perform serial ECGs while
the patient is still in the cardiac intensive care
unit to identify high-risk ECG which can
expedite the treatment decisions, thereby,
minimizing total ischemic time (16).

Our study involved the collection of ECG at 3
different times of the hospital stay and also at
the first follow-up. The first ECG was
obtained at the time of admission, which
showed significant ST-elevation. The next two
ECGs were collected on the 3rd day and on the
day of discharge which showed relatively less
to no elevations in the leads. ECG obtained on
the follow-up almest—nrever rarely had any
significant elevations.

We correlated the ECG findings and NLR and
found that; significant ST-elevation at
admission was associated with high NLR.

High NLR and ST-segment elevation was
were also associated with over 50% stenosis of
the coronary arteries which required
immediate intervention. Correlating these
three parameters was found to help determine
the severity of STEMI and observation was
made that the course of treatment could be
decided considering these parameters at the
earliest.

CONCLUSION

There is a linear decrement in ST-resolution
with the decrease in NLR and can be attributed
to the natural course of disease and type of
intervention provided. Nevertheless, the
univariate correlation between ECG and NLR
on various days of treatment was not



significant.  This study confirms the
prospective use of NLR along with the extent
of coronary artery involvement and the
magnitude of ST-elevation to predict the
severity of STEMI. Time of admission has a
great impact on mortality and length of
hospital stay with Fibrinolysis within 12 hours
of the onset of symptoms proving beneficial
effects.

LIMITATIONS

This study had a few flaws. Convenient
sampling and the sample was relatively small
to produce profound results. Moreover, it was
a prospective observational study conducted
for a short period.

INSTITUTIONAL
(IRB)

REVIEW  BOARD

Institutional Review Board approval was
received for this study (Reference number:
2018/25/011).

REFERENCES

[1] Dur A, Ismailoglu Z, Ismailova M, Akbay D,
Uysal O, Metin H, Gilen B, S6nmez E.
Relationships among markers of inflammation,
neutrophil-to-lymphocyte ratio, and syntax
severity score in the early phase of acute
coronary syndrome. Bezmialem Sci. 2017,
5(2):56-60. DOI: 10.14235/bs.2016.790

[2] Montecucco F, Carbone F, Schindler TH.
Pathophysiology of ST-segment elevation
myocardial infarction: novel mechanisms and
treatments. Eur Heart J. 2016 Apr 21;
37(16):1268-83. DOl:
10.1093/eurheartj/ehv592 PMID: 26543047

[3] Kaya H, Ertas F, islamoglu Y, Kaya Z, Atilgan
ZA, Cil H, Caliskan A, Aydin M, Oylumlu M,
Soyding MS. Association between neutrophil
to lymphocyte ratio and severity of coronary
artery disease. Clin Appl Thromb Hemost.
2014 Jan; 20(1):50-4. DOI:
10.1177/1076029612452116 PMID: 22790659

[4] Salehi N, Azam H, Bahremand M.
Relationship between neutrophil-to-
lymphocyte ratio and number of diseased
coronary arteries in patients underwent
coronary angiography in Imam Ali Hospital,

Kermanshah, Iran, 2012-14. Acta Medica
Mediterranea. 2016; 32(Spl iss 2):947-52.

[5] Arbel Y, Finkelstein A, Halkin A, Birati EY,
Revivo M, Zuzut M, Shevach A, Berliner S,
Herz 1, Keren G, Banai S.
Neutrophil/lymphocyte ratio is related to the
severity of coronary artery disease and clinical
outcome in patients undergoing angiography.
Atherosclerosis. 2012 Dec; 225(2):456-60.
DOI:  10.1016/j.atherosclerosis.2012.09.009
PMID: 23040448

[6] Sharma K, Patel AK, Shah KH, Konat A. Is
neutrophil-to-lymphocyte ratio a predictor of
coronary artery disease in Western Indians?.
Int J Inflam. 2017; 2017:4136126. DOI:
10.1155/2017/4136126 PMID: 28811954

[71 Akyel A, Yayla C, Erat M, Cimen T, Dogan
M, Agikel S, Aydogdu S, Yeter E. Neutrophil-
to-lymphocyte ratio predicts hemodynamic
significance of coronary artery stenosis. Anatol
J Cardiol. 2015; 15(12):1002-7. doi:
10.5152/akd.2015.5909 PMID: 25880055

[8] Xu N, Tang XF, Yao Y, Zhao X, Chen J, Gao
Z, Yang Y, Gao RL, Xu B, Yuan JQ.
Predictive value of neutrophil to lymphocyte
ratio in long-term outcomes of left main and/or
three-vessel disease in patients with acute
myocardial infarction. Catheter Cardiovasc
Interv. 2018 Feb 15; 91(S1):551-7. DOI:
10.1002/ccd.27495 PMID: 29330938

[9] Van de Werf F, Bax J, Betriu A, Blomstrom-
Lundgvist C, Crea F, Falk V, Filippatos G, Fox
K, Huber K, Kastrati A, Rosengren A, Steg
PG, Tubaro M, Verheugt F, Weidinger F, Weis
M; ESC Committee for Practice Guidelines
(CPG). Management of acute myocardial
infarction in patients presenting with persistent
ST-segment elevation: the Task Force on the
management of ST-segment elevation acute
myocardial infarction of the European Society
of Cardiology. Eur Heart J. 2008 Dec;
29(23):2909-45. DOI:
10.1093/eurheartj/ehn416 PMID: 19004841

[10] Schréder R, Wegscheider K, Schréder K,
Dissmann R, Meyer-Sabellek W. Extent of
early ST segment elevation resolution: a strong
predictor of outcome in patients with acute
myocardial infarction and a sensitive measure
to compare thrombolytic regimens. A substudy
of the International Joint Efficacy Comparison
of Thrombolytics (INJECT) trial. J Am Coll
Cardiol. 1995 Dec; 26(7):1657-64. DOI:
10.1016/0735-1097(95)00372-x PMID:
7594100

[11] Sheng F, Chen B, He M, Zhang M, Shen G.
Neutrophil to lymphocyte ratio is related to



electrocardiographic sign of spontaneous
reperfusion in patients with ST-segment
elevation myocardial infarction. Arch Med
Res. 2016  Apr; 47(3):180-5. DOI:
10.1016/j.arcmed.2016.06.002 PMID:
27344371

[12] Ramya NS, Narendra JB, Raghavulu BV, Babu
MS, Teja ND, Malini KP, Prathap SS. Assess
the clinical efficacy of streptokinase in
thrombolysed patients of acute ST segment
elevation myocardial infarction. J Young
Pharm. 2018; 10(3):330-3. DOl:
10.5530/jyp.2018.10.73

[13] Kilic S, Kocabas U, Can LH, Yavuzgil O,
Zoghi M. The severity of coronary arterial
stenosis in patients with acute ST-elevated
myocardial infarction: A thrombolytic therapy
study. Cardiol Res. 2018 Feb; 9(1):11-16.
DOI: 10.14740/cr639w PMID: 29479380

[14] Vakili H, Shirazi M, Charkhkar M, Khaheshi I,
Memaryan M, Naderian M. Correlation of
platelet-to-lymphocyte ratio and neutrophil-to-
lymphocyte ratio with thrombolysis in
myocardial infarction frame count in ST-
segment elevation myocardial infarction. Eur J
Clin Invest. 2017 Apr; 47(4):322-7. DOI:
10.1111/eci.12736 PMID: 28177528

[15] Dentali F, Nigro O, Squizzato A, Gianni M,
Zuretti F, Grandi AM, Guasti L. Impact of
neutrophils to lymphocytes ratio on major
clinical outcomes in patients with acute
coronary syndromes: A systematic review and
meta-analysis of the literature. Int J Cardiol.
2018 Sep 1; 266:31-37. DOI:
10.1016/j.ijcard.2018.02.116 PMID: 29887466

[16] Millard MA, Nagarajan V, Kohan LC, Schutt
RC, Keeley EC. Initial electrocardiogram as
determinant of hospital course in ST elevation
myocardial  infarction. Ann  Noninvasive
Electrocardiol. 2017 Jul; 22(4). DOI:
10.1111/anec.12429 PMID: 28044391



