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ABSTRACT

Introduction: There have been various inflammatory markers
implicated in the pathogenesis of Acute Coronary Syndromes
(ACS). However, the role of the Neutrophil Lymphocyte Ratio
(NLR) and Platelet Lymphocyte Ratio (PLR) as prognostic
markers in ST-elevation Myocardial Infarction (STEMI) remains
poorly researched.

Aim: To determine the prognostic value of NLR and PLR to predict
the immediate outcomes in patients with acute STEMI, and if
any association exists between NLR/PLR and Thrombolysis in
Myocardial Infarction (TIMI) risk score.

Materials and Methods: This was a cross-sectional study
conducted at a tertiary care centre, Puducherry, India, where
190 patients who presented to casualty with STEMI were enrolled.
The patient co-morbidities, personal and family history were
obtained. The routine laboratory parameters including platelets,
lymphocytes, neutrophils and their corresponding ratios were
calculated. Patients were grouped into low and high NLR/PLR
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groups and were assessed for occurrence of in-hospital mortality
or Major Adverse Cardiovascular Events (MACE). Analysis was
made to see if there is an association between NLR/PLR and
MACE. Chi-square test and one-way ANOVA test was used for
statistical significance.

Results: Among 190 subjects, 157 male and 33 female with mean
age of 55.72+11.24 years were included. A total of 8.94% patients
8.94% had MACE. NLR was positively associated with MACE
(p-value=0.0006), whereas PLR was not associated with MACE.
Patients with high NLR had 1.45 times higher odds of having
MACE. NLR was significantly associated with TIMI risk score. Both
NLR (F ratio=6.341) and PLR (F ratio=4.600) showed significant
association with Killip classification, however NLR showed higher
association (p-value <0.001).

Conclusion: NLR can be used as a powerful prognostic marker
for predicting immediate MACE and death in STEMI patients. In
addition, NLR showed positive correlation with Killip classification
and TIMI risk score.

: Acute coronary syndrome, Inflammatory markers, Killip classification,

Major adverse cardiovascular events, Prognostic markers

INTRODUCTION

Acute STEMI is one of the most common emergencies seen worldwide.
The underlying pathophysiological mechanism is atherosclerotic plaque
rupture and thrombus formation. Inflammation has been found to be
the basis of many cardiovascular diseases, especially those that involve
atherosclerosis, a mechanism seen in Coronary Artery Disease (CAD)
[1-3]. The body responds to inflammation by producing white blood
cells, especially neutrophils from the bone marrow. Lymphocytes and
monocytes play a key role in the early stages of plaque formation [4].

One of the most selective markers to detect myocardial damage
is troponin. There is ambiguity in the use of troponin in emergency
setting, as there can be a prolonged elevation in serum troponin levels
and there is a need to measure it at successive intervals to see the
increasing trend. Although, the fundamental flaw against itis an increase
in its serum level 3-4 hours after the onset of symptoms. Thus, in most
centers, these markers should be reviewed in consecutive times. And
in this case, its application in rapid triage of patients with Myocardial
Infarction (M) is faced with ambiguity [5]. Hence, there is a need to
find novel biomarkers. D-dimer level is expected to increase in acute
ischemic events faster than other cardiac markers [6]. CD40 ligand is
known to regulate the thrombotic potential of human atherosclerotic
lesion by inducing the expression of tissue factor [7].

Therefore, there is increasing need to find prognostic markers
capable of accelerating diagnostic and decision making processes
for STEMI patients [8]. NLR and PLR are the two indices which have
attracted attention as inflammatory markers capable of predicting
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poor prognosis and MACE [9,10]. There are many advantages of
NLR such as being cost effective and high speed of testing, hence,
saves a lot of time in the decision process and planning for a referral
to a higher ICU centre if worse prognosis is predicted [11]. Moreover,
there is inadequate research regarding the prognostic value of NLR
and PLR when compared to the standard Thrombolysis in Myocardial
Infarction (TIMI) scoring, which is a well established tool that analyses
the 30 days mortality of patients with STEMI. The effect of NLR on
cardiovascular diseases is still unclear and prognostic significance
of NLR in patients with STEMI is not established.

Hence, this study aimed to determine the prognostic value of NLR
and PLR to predict the immediate outcomes (one week) in patients
with acute STEMI.

MATERIALS AND METHODS

It was a prospective cross-sectional study, conducted at a tertiary
care centre, Puducherry, India from January 2019 to June 2020 after
approval from Institutional Ethical Committee Board (Reg no. ECR/451/
inst/PO/2013/RR-16, project number- 02/2019/16). Informed consent
was obtained in local language from the participants.

Sample size calculation: Sample size was calculated using the
statistical formula for estimating a proportion with 5% absolute
precision and 5% level of significance. The study included a total
sample size of 190 participants.

Inclusion criteria: Study participants, aged more than 18 years who
presented to casualty with STEMI. The STEMI was diagnosed based
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on the criteria laid by the American Heart Association as a new ST-
elevation measured from the J point in two or more contiguous leads
with a cut-off point of 0.1 mV in all leads except V2,V3, whereas a cut-
off >2 mm >40 years of age, >2.5 mm <40 years of age, >1.5 mmin
leads V2, V3 in a woman irrespective of age, during the first 12 hours
after the onset of symptoms were included in the study. [12].

Exclusion criteria: Patients with unstable angina, non-STEMI,
severe liver disease, autoimmune disease, haematological disorders,
inflanmatory and infectious disease, pre-existing valvular disease
and whose laboratory blood investigations were not available were
excluded from the study.

Study Procedure

The basic demographics of patients like age, sex, co-morbidities
(diabetes mellitus, hypertension, dyslipidaemia), personal history
(smoking and alcohol consumption) and family history of CAD were
obtained. Two mL of venous blood sample was drawn at the time
of admission in casualty and sent for estimation of complete blood
counts. NLR and PLR were calculated. Patients were grouped into
low and high NLR groups based on a cut-off of 3.53, whereas the
cut-off for PLR was 172 [13].

All patients were assessed for occurrence of MACE which includes
arrythmias, cardiogenic shock, cardiac rupture, re-infarction and
in hospital mortality. Data was analysed to find out if there is an
association between NLR/PLR and MACE and the correlation
between NLR/PLR and TIMI risk score.

TIMI risk score is a well researched score that analyses the 30 day
mortality and 1 year mortality of patients with STEMI-ACS. The total
is 7 points, and each variable is assigned 1 point. Variables includes
age over 65 years, the presence of three or more CAD risk factors,
previous coronary artery stenosis more than 50%, changes in ECG
ST segment elevation, angina attacks greater than or equal to 2 in
the past 24 hours, ingestion of aspirin and raised cardiac enzymes
in the past 7 days [14]. Patients were also grouped into clinical
severity based on Killip classification and data was analysed. Killip
class I- no clinical signs of failure; Killip class II- rales/crackles in the
lung; Killip class IlI- pulmonary oedema; Killip class IV- cardiogenic
shock [15].

STATISTICAL ANALYSIS

Descriptive analysis was carried out by calculating mean and standard
deviation for quantitative variables, frequency and proportion for
categorical variables. Chi-square test and one-way ANOVA test was
used for statistical significance. Statistical Package for the Social
Sciences (SPSS) version 25.0 was used for statistical analysis.

RESULTS

There were 157 males and 33 females; their co-morbidities, risk
factors and haematological parameters are shown in [Table/Fig-1].
Logistic regression analysis was carried out to find out the association
of the NLR and PLR with MACE [Table/Fig-2]. This analysis found
that both NLR and PLR were associated with the MACE as an
outcome. However, the NLR showed a higher association than PLR.
It was again proved by the odds ratio. Patients with high NLR had
1.45 times higher odds of having MACE, whereas patients with high
PLR had 0.9917 times higher odds of having MACE. Based on this
analysis, it was concluded that the percentage of cases correctly
classified by NLR was 92.63% [Table/Fig-3]. NLR was observed
as a high value in MACE positive than negative group which was
statistically significant (p-value=0.0042).

The one-way ANOVA was conducted to confirm the above results.
The ANOVA showed that NLR had a close association with MACE
while PLR was not associated with MACE [Table/Fig-4]. In the
total population, NLR has shown a prognostic value to identify the
cardiovascular outcomes appropriately
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Baseline variables Mean+SD, N=190 | 95% CI

Demographic variables

Age in years 55.72+11.24 | 54.112 10 57.331
Gender (Male: Female) 157:33

Haematological variables

Lymphocytes % 22.07+10.32 20.597 t0 23.552
Neutrophils % 70.62+12.25 68.870to 72.377
NLR % 4.50+3.64 3.980 to 5.024
Platelet count (x10%L) 284.1+84.5 271.910296.2
PLR % 165.94+109.06 150.338 to 181.554

Co-morbidity status

Type 2 diabetes mellitus 124 (65.26%)

Systemic hypertension 87 (45.78%)
Dyslipidaemia 14 (7.36%)
Family history 13 (6.84%)
Smoking 90 (47.36%)

Risk stratification variables

TIMI score (Thrombolysis in myocardial infarction)

0-2 (Low risk) 22 (11.57%)
3-5 (Intermediate risk) 128 (67.36%)
>5 (High risk) 40 (21.05%)
Killip classification

I 98 (51.57%)
[ 77 (40.52%)
Il 10 (5.26%)
\% 5 (2.63%)
MACE (Major Adverse Cardiac Events)

No 173 (91.05%)
Yes 17 (8.94%)

[Table/Fig-1]: Basic characteristics of the study population.

Percent of
Blood Odds case correctly | ROC-
indices | Coefficient p-value ratio 95% ClI classified AUC
NLR 0.37704 0.0006 1.45 1.1747 to 1.8096
92.63% 0.713
PLR -0.0083 0.234 0.9917 | 0.9846 to 0.9989

[Table/Fig-2]: Logistic regression analysis of NLR, PLR with MACE.
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[Table/Fig-3a]: Prognostic probability of NLR.

Both NLR and PLR showed significant association with Killip
Classification [Table/Fig-4]. However, NLR showed higher association
with Killip (p-value <0.001).

The NLR has shown significant differences and associations with
the TIMI risk score. The one-way ANOVA showed that the NLR
has significantly differed among the three groups of TIMI risk Score
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by mechanisms such as leukocyte mediated hypercoagulability and
W] omsms opea indirect cardiotoxicity mediated by proinflammatory cytokines [35,36].

] The prognostic significance of different WBC subtypes varies in
03 patients with acute myocardial infarction [37-42]. High neutrophil
count was associated with a larger infarction size, worse angiographic
outcomes and poor short-term prognosis in patients with acute
STEMI [37]. Neutrophils produce certain inflammatory mediators like
elastase, myeloperoxidase, and acid phosphatase that cause acute
myocardial injury or further tissue damage after STEMI [42]. In addition,
lymphopenia is associated with a high risk of adverse consequences
™ and mechanical complications after acute myocardial infarction [28].
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“1 In a study, a comparison was made between NLR and complexity of

j [— CAD, it was found that complex CAD had a NLR of 2.3, which was

YR - —— " o higher than others which had NLR of 1.6 [43]. Another study proved
0 00 400 600 800 1000 1200 that the severity of CAD increased with increasing NLR [44].

PLR - L .
There was no statistically significant correlation between the age and
bl A e | et e bl of PLA NLR which was also manifested in a previous study, whereas in few

previous studies, it was observed that patients who had higher NLR

Outcome parameters | Variables F Ratio p-value were older than those with lower NLR [21,45]. Hence, based on the
NLR 3.13 0.006 risk stratification, the association of age with NLR could vary.

MACE _ - ) )
PLR 1.22 0.297 A non significant association was seen in patients, between NLR
NLR 6.341 <0.001 and diabetes mellitus in previous studies which is similar to our

KILLIP class LR e 0,00 results [32,45]. Also, we found no significant association between

Hypertension (HTN) and NLR, similar to previous studies [32,45].
‘ NLR 2.168 0.039 . ) o

TIMI Risk Score A meta-analysis study explored the impact of NLR on clinically

PLR 0.878 0.525

important outcomes in ACS. It was found high NLR measured at
admission, was associated with a higher mortality rate and with
major clinical adverse outcomes. Overall, the risk of in-hospital and
(p-value=0.039). The PLR did not show any significant difference  long-term mortality increased in patients with higher NLR [46].

[Table/Fig-4]: One-way ANOVA analysis.

MACE: Major adverse cardiac events; TIMI risk score: Thrombolysis in myocardial infarction

(p-value=0.525) [Table/Fig-4]. Many ACS studies now support the use of NLR as a biomarker
of admission, which can be used to determine prognosis [21-23].
DISCUSSION NLR can be easily calculated at the time of care, thereby helping

Even though various studies showed NLR as a good prognostic marker ~ STEMI patients with short-term and long-term risk prediction, even
in STEMI, there was lack of evidence of comparison between NLR  before revascularisation occurs. In patients with high NLR, early
and established TIMI mortality risk score [16-20]. NLR combines two  identification of MACE can be achieved by strict surveillance which
subtypes of leukocytes, which have opposite effects on inflammation. ~ ¢an help in making treatment decisions, preventing complications
Therefore, the ratio is more predictive than using any one parameter ~ and reducing hospital stay [46].

alone. The aim of this study was to determine the predictive value of
NLR and PLR with the in-hospital mortality and MACE in patients with
acute STEMI and also to evaluate the association between TIMI risk
score with NLR and PLR in patients with STEMI. The results showed
that higher NLR was significantly associated with MACE, KILLIP
classification and TIMI risk score in STEMI.

Limitation(s)

Although NLR, a combined surrogate marker for both acute
inflammatory reactions and activated neurohormonal system, might
be more potent than these other surrogate markers, there is lack
of comparison studies with these markers and NLR. Also, it was a
cross-sectional study, not a cohort study. Therefore, the derived cut-
A study among patients with ACS found that NLR at admission  off value of the study could not be applied to the general population.
was an independent predictor of hospitalisation and six month

mortality [21,22]. Similar to this study results, other studies also CONCLUSION(S)

have shown that the NLR is a prognostic marker in patients with ~ NLRis used as a good prognostic indicator for predicting short-term
CAD [23]. In addition, the maximum NLR can effectively predict the ~ MACE and death in STEMI patients, whereas PLR did not show a

subsequent mortality of STEMI hospitalised patients, and has a high positive association with MACE. In addition, NLR showed positive
discriminative ability [24]. correlation with Killip classification and TIMI risk score, which can

o ) ) ) predict prognosis in STEMI patients. It is a widely used, easy to
Platglets have a significant role in production of |nﬂ§mmatory calculate, inexpensive, immediately available and effective blood
mediators [25]. However, platelets are known to be an important  jnqey hence it can be used as a reliable admission biomarker to
factor in the formation of a thrombus, thus play a key role in the  yetermine prognosis in acute STEMI patients.

pathogenesis of ACS [26]. The association between low lymphocyte
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