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Background. We aimed to evaluate a relationship between platelet-lymphocyte ratio (PLR) and neutrophil-lymphocyte ratio (NLR)
with high density lipoprotein (HDL) cholesterol levels in coronary artery disease (CAD) patients.Methods. A total of 354 patients
with angiographically confirmed coronary blockages were enrolled in the study. Hematological indices and lipid profiling data of
all the patients were collected. Results. We have observed significant association between HDL and PLR (𝑃 = 0.008) and NLR
(𝑃 = 0.009); however no significant relationship was obtained with HDL and isolated platelet (𝑃 = 0.488), neutrophil (𝑃 = 0.407),
and lymphocyte (𝑃 = 0.952) counts in CAD patients. The association was subjected to gender specific variation as in males PLR
(𝑃 = 0.024) and NLR (𝑃 = 0.03) were highly elevated in low HDL patients, whereas in females the elevation could not reach the
statistically significant level. The PLR (217.47 versus 190.3; 𝑃 = 0.01) and NLR (6.33 versus 5.10; 𝑃 = 0.01) were significantly higher
among the patients with acute coronary syndrome. In young patients the PLR (𝑃 = 0.007) and NLR (𝑃 = 0.001) were inversely
associated with HDL, whereas in older population only NLR (𝑃 = 0.05) had showed a significant association. Conclusion. We
conclude that PLR and NLR are significantly elevated in CAD patients having low HDL levels.

1. Introduction

The pathophysiology of atheroma, a process causing harden-
ing of arterial innermost layer, is triggered by the develop-
ment of “fatty streaks” of cholesterol, fatty acids, and inflam-
matory and immune cells in the tunica intima. Clinically,
atheroma could remain asymptomatic for decades and is
difficult to diagnose until it reaches the highly advanced stage
of arterial disease [1]. Coronary artery disease (CAD) occurs
when the atheromatic lesion is ruptured and the released
content starts occluding the vessel providing blood flow to
myocardium [2].

Growing body of evidence has recognized circulating
blood components such as white blood cell (WBC) subtypes

(neutrophils, lymphocytes, eosinophils, and monocytes) and
platelets as effective biomarkers of inflammatory processes
involved in atherosclerosis [3].These markers have furnished
effective, simple, and relatively cheap tool for the diagnosis
and prognosis of CAD events even in the asymptomatic
individuals. Previous research had revealed significant asso-
ciation between coronary heart risk and platelet-lymphocyte
ratio (PLR) and neutrophil-lymphocyte ratio (NLR) [4, 5].

High density lipoprotein (HDL)—one of the chief com-
ponents of human lipoprotein class—is recently gaining
ample scientific attention due to its antiatherogenic prop-
erties providing cardioprotection. The inverse relationship
between HDL level and cardiovascular diseases is primary
due to the phenomenon known as “reverse cholesterol
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transport” where the cholesterol efflux facilitated by apo A–I
and HDL acceptors or by diffusion leads to its mobilization
from cell membrane to hepatic storage [6]. HDL prevents
oxidativemodification of arterial wall low density lipoprotein
(LDL) due to the presence of paraoxonase, glutathione-
peroxidase, and apo A-1 [7]. In addition to this, HDL exerts
antithrombotic activity by preventing platelet aggregation [8].

In spite of the vital role played by blood markers of
inflammation and HDL in atherosclerosis none of the studies
have documented the relationship between PLR, PWR, and
NLR andHDL levels in patients with angiographically signif-
icant coronary artery stenosis.

2. Materials and Methods

This single center, observational, randomized prospective
study consisted of 354 consecutive patients admitted to the
U. N. Mehta Institute of Cardiology and Research Center
from February 2013 to April 2014 with diagnoses of CAD.
The protocol was approved by the local ethics committee
at our institute and informed consent was obtained from
all patients. After detailed physical examination the demo-
graphic characteristics, diagnostic data, echocardiographic
measurement, and angiographicmeasurement were collected
by trained personnel. The confirmation of CAD was done
by coronary angiography where one or more vessels were
≥50% stenotic. Left ventricular ejection fraction grades were
defined as follows: normal (≥60), mild (45–59), moderate
(30–40), and severe (<30).

Complete blood count and biochemical values were
evaluated from blood samples obtained by antecubital vein
puncture. Subjects were advised to fast at least for twelve
hours before blood investigations. Total leucocyte count and
its subtypes including neutrophil, lymphocyte, and mono-
cyte and platelet count were analyzed using an automated
blood cell counter. Lipid values like total cholesterol (TC),
triglycerides (TG), total lipid (TL), low density lipoprotein
cholesterol (LDL-C), high density lipoprotein cholesterol
(HDL-C), and very low density lipoprotein (VLDL) were
measured by International Federation of Clinical Chemistry
(IFCC) approved enzymatic methods using commercially
available kit on autoanalyzer (ARCHITECH PLUS ci4100,
Germany). The cutoff value for low HDL-C was selected as
<40mg/dL in males and <50mg/dL in females as described
earlier [9].

2.1. StatisticalMethods. All statistical studies were carried out
using SPSS program version 20 (Chicago, IL, USA).TheNLR
was calculated from the differential count by simply dividing
the neutrophil measurement by lymphocyte measurement.
In the same manner PLR was calculated by dividing platelet
count by lymphocyte count. Quantitative variables were
expressed as the mean ± standard deviation and qualitative
variables were expressed as percentage (%). A comparison of
parametric values between two groups was performed using
the independent sample 𝑡-test. Categorical variables were
compared using the chi-square test. A nominal significance
was taken as a two-tailed 𝑃 value < 0.05.

Table 1: Demographic characteristics of the study population.

Parameters Mean ± SD/𝑁 (%)
𝑁 = 354

Age (years) 52.71 ± 13.35
Gender
Male 284 (80.2)
Female 70 (19.8)

Left ventricular dysfunction
Absent 76 (21.5)
Mild 109 (30.8)
Moderate 88 (24.9)
Severe 81 (22.9)

Diagnosis
CSA 60 (16.9)
ACS 294 (83.1)

Outcome
Discharge 333 (94.1)
Expired 21 (5.9)

Hemoglobin (gm/dL) 12.63 ± 2.21
WBC (per cmm) 11.56 ± 4.89
Total neutrophil (%) 73.25 ± 11.95
Total lymphocyte (%) 21.38 ± 14.41
Platelets (per cmm) 2.82 ± 1.03
Monocyte (%) 3.05 ± 1.27
Eosinophils (%) 2.63 ± 1.38
NLR 5.10 ± 3.99
PLR 182.89 ± 143.61
TC (mg/dL) 157.78 ± 47.33
Triglycerides (mg/dL) 132.00 ± 73.64
HDL (mg/dL) 34.51 ± 10.02
LDL (mg/dL) 96.86 ± 39.01
VLDL (mg/dL) 26.42 ± 14.73
LDL/HDL 3.03 ± 1.68
TC/HDL 4.88 ± 2.16
Total lipids (mg/dL) 641.43 ± 336.85
CSA: chronic stable angina, ACS: acute coronary syndrome, WBC: white
blood cell, NLR: neutrophil-lymphocyte ratio, PLR: platelet-lymphocyte
ratio, TC: total cholesterol, HDL: high density lipoprotein, LDL: low density
lipoprotein, and VLDL: very low density lipoprotein. Level of significance
was accepted at 𝑃 < 0.05.

3. Results

Demographic details of the study population are shown in
Table 1. Overall there were 284 male (80.2%) and 70 female
(19.8%) patients showing a collectivemean age of 52.71± 13.35
years and 5.9% of the in-hospital mortality rate. Acute coro-
nary syndrome (ACS) was found in 83.1% of the population,
whereas 16.9% of the patients were suffering from chronic
stable angina (CSA). The distribution of various blood com-
ponents in patients with low HDL-C and with normal HDL-
C is presented in Table 2.Themean HDL-C levels in groups I
and II were 47.53 ± 7.12 and 30.95 ± 7.43mg/dL, respectively.
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Table 2: Demographic, clinical, and laboratory characteristics of the population according to HDL-C levels.

Parameters

High density cholesterol (HDL-C)
𝑃 valueLow HDL-C

(𝑁 = 76)
Normal HDL-C

(𝑁 = 278)
Mean ± SD/𝑁 (%) Mean ± SD/𝑁 (%) Significance

Age (years) 54.69 ± 14.29 52.17 ± 13.06 0.145
Gender

Male 71 (93.4) 213 (76.6) 0.002
Female 5 (6.6) 65 (23.4)

Left ventricular dysfunction
Absent 14 (18.4) 62 (22.3) 0.56
Mild 25 (32.9) 84 (30.2) 0.75
Moderate 21 (27.6) 67 (24.1) 0.63
Severe 16 (21.1) 65 (23.4) 0.78

Diagnosis
Chronic stable angina (CSA) 12 (15.8) 48 (17.3) 0.89
Acute coronary syndrome (ACS) 64 (84.2) 230 (82.7)

Outcome
Discharge 70 (92.1) 263 (94.6) 0.58
Expired 6 (7.9) 15 (5.4)

Hemoglobin (gm/dL) 12.99 ± 2.55 12.54 ± 2.10 0.255
WBC (per cmm) 12.35 ± 6.86 11.35 ± 4.18 0.033
Neutrophil (%) 74.52 ± 12.70 72.91 ± 11.73 0.407
Lymphocyte (%) 20.06 ± 11.42 21.75 ± 15.12 0.952
Platelets (per cmm) 2.69 ± 1.0 2.86 ± 1.04 0.488
Monocyte (%) 2.93 ± 1.34 3.09 ± 1.25 0.411
Eosinophils (%) 2.51 ± 1.48 2.66 ± 1.369 0.900
NLR 5.86 ± 5.02 4.89 ± 3.64 0.009
PLR 201.60 ± 185.25 177.77 ± 129.88 0.008
HDL (mg/dL) 47.53 ± 7.12 30.95 ± 7.43 <0.0001
TC (mg/dL) 169.55 ± 48.89 154.56 ± 46.47 0.670
Triglycerides (mg/dL) 110.04 ± 57.99 138.00 ± 76.37 0.089
LDL (mg/dL) 100.36 ± 43.06 95.90 ± 37.86 0.086
VLDL (mg/dL) 22.00 ± 11.59 27.63 ± 15.27 0.086
LDL/HDL 2.15 ± 0.93 3.26 ± 1.76 0.52
TC/HDL 3.63 ± 1.04 5.22 ± 2.26 0.017
Total lipids (mg/dL) 626.74 ± 94.48 645.44 ± 376.98 0.385
CSA: chronic stable angina, ACS: acute coronary syndrome, WBC: white blood cell, NLR: neutrophil-lymphocyte ratio, PLR: platelet-lymphocyte ratio, TC:
total cholesterol, HDL: high density lipoprotein, LDL: low density lipoprotein, and VLDL: very low density lipoprotein. Level of significance was accepted at
𝑃 < 0.05.

The prevalence of hyperlow/high density lipoproteinemia
was higher in males (93.4%) as compared to females (6.6%).
We have observed that except for totalWBC (per cmm) (12.35
± 6.86 versus 11.35 ± 4.18; 𝑃 = 0.033), PLR (201.6 ± 185.25
versus 177.77 ± 129.88; 𝑃 = 0.008), and NLR (5.86 ± 5.02
versus 4.89 ± 3.64; 𝑃 = 0.009) which were highly associated
with low HDL-C none of the blood cells showed significant
relationship with HDL-C in patients suffering from coronary
stenosis. Moreover, no correlation was obtained between LV
function and HDL-C levels.

The categorization of CSA and ACS patients according to
the level of HDL-C is presented in Table 3. The total WBC
counts, PLR, and NLR were significantly elevated in low
HDL-C group in patients with ACS as indicated in Table 3.
The mean total WBC, NLR, and PLR found in ACS patients
having low HDL-C were 13.02 (per cmm), 6.33, and 217.47,
respectively, significantly higher (totalWBC, 11.81, NLR, 5.10,
and PLR, 190.3) as compared to patients with normal HDL-
C. The ACS patients having low HDL-C were more male
(93.8%).However none of the isolated leukocyte subtypes and
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Table 3: Demographic, clinical, and laboratory characteristics according to HDL-C levels in CSA versus ACS population.

Parameters

Chronic stable angina (CSA) Acute coronary syndrome (ACS)
Low HDL
(𝑁 = 12)

Normal HDL
(𝑁 = 48) 𝑃 value Low HDL

(𝑁 = 64)
Normal HDL
(𝑁 = 230) 𝑃 value

Mean ± SD/𝑁
(%)

Mean ± SD/𝑁
(%) Significance Mean ± SD/𝑁

(%)
Mean ± SD/𝑁

(%) Significance

Age (years) 55.08 ± 13.60 53.08 ± 13.01 0.77 54.62 ± 14.51 51.98 ± 13.09 0.14
Gender

Male 11 (91.7) 35 (72.9) 0.57 60 (93.8) 178 (77.4) 0.003
Female 1 (8.3) 13 (27.1) 4 (6.3) 52 (22.6)

Left ventricular dysfunction
Absent 6 (50) 21 (43.8) 0.36 8 (12.5) 41 (17.8) 0.23
Mild 3 (25) 8 (16.7) 0.44 22 (34.4) 76 (33) 0.88
Moderate 0 5 (10.4) 0.03 21 (32.8) 62 (27) 0.08
Severe 3 (25) 14 (29.2) 0.02 13 (20.3) 51 (22.2) 0.69

Outcome
Discharge 11 (91.7) 46 (95.8) 0.44 59 (92.2) 217 (94.3) 0.94
Expired 1 (8.3) 2 (4.2) 5 (7.8) 13 (5.7)

Hemoglobin (gm/dL) 12.44 ± 3.77 11.93 ± 2.19 0.37 13.09 ± 2.28 12.66 ± 2.06 0.35
WBC (per cmm) 8.72 ± 3.20 9.16 ± 2.69 0.96 13.02 ± 7.16 11.81 ± 4.24 <0.01
Neutrophil (%) 68.91 ± 11.02 69.52 ± 11.33 0.92 75.57 ± 12.79 73.61 ± 11.72 0.50
Lymphocyte (%) 25.75 ± 9.94 24.47 ± 10.36 0.93 19.00 ± 11.44 21.18 ± 15.90 0.84
Platelets (per cmm) 2.43 ± 0.44 2.43 ± 0.87 1.00 2.74 ± 1.06 2.95 ± 1.06 0.92
Monocyte (%) 2.91 ± 1.08 3.12 ± 1.19 0.33 2.93 ± 1.40 3.08 ± 1.27 0.21
Eosinophils (%) 2.50 ± 1.00 2.87 ± 1.12 0.62 2.51 ± 1.56 2.62 ± 1.40 0.97
NLR 3.38 ± 2.18 3.84 ± 2.70 0.31 6.33 ± 5.26 5.10 ± 3.78 0.01
PLR 116.97 ± 72.72 117.75 ± 70.22 0.73 217.47 ± 195.7 190.30 ± 135.1 <0.01
TC (mg/dL) 153.09 ± 34.45 145.95 ± 42.66 0.45 172.64 ± 50.76 156.36 ± 47.11 0.59
Triglycerides (mg/dL) 118.44 ± 56.69 130.29 ± 76.86 0.658 108.47 ± 58.55 139.62 ± 76.33 0.10
LDL (mg/dL) 82.23 ± 30.81 88.71 ± 32.49 0.82 103.75 ± 44.35 97.40 ± 38.78 0.13
VLDL (mg/dL) 23.68 ± 11.31 26.04 ± 15.37 0.65 21.69 ± 11.71 27.97 ± 15.27 0.10
LDL/HDL 1.79 ± 0.78 3.00 ± 1.17 0.14 2.22 ± 0.94 3.32 ± 1.86 0.07
TC/HDL 3.30 ± 0.91 4.92 ± 1.55 0.07 3.69 ± 1.06 5.28 ± 2.38 0.03
Total lipids (mg/dL) 618.70 ± 81.16 733.63 ± 876.5 0.39 628.25 ± 97.27 627.04 ± 110.5 0.43
WBC: white blood cell, NLR: neutrophil-lymphocyte ratio, PLR: platelet-lymphocyte ratio, TC: total cholesterol, HDL: high density lipoprotein, LDL: low
density lipoprotein, and VLDL: very low density lipoprotein. Level of significance was accepted at 𝑃 < 0.05.

ratios showed noticeable correlation with HDL-C levels in
CSA patients.We have observed that the association of HDL-
C with circulating blood cell ratios is subjected to gender
variation and is presented in Table 4. In males the HDL-C
level showed significant inverse relationship between total
WBCcount (12.55± 6.9 versus 11.64± 4.2 per cmm;𝑃 = 0.01),
PLR (206.06 ± 188.4 versus 184.9 ± 136.2; 𝑃 = 0.024), and
NLR (5.96 ± 5.1 versus 5.17 ± 3.82; 𝑃 = 0.030), which was
absent in case of female population. In the young group, the
patients having low HDL-C were all male (100%) showing
significant association with total WBC count (16.66 ± 11.97
versus 12.59 ± 4.91; 𝑃 = 0.001), PLR (303.9 ± 322.2 versus
223.65 ± 181.6; 𝑃 = 0.007), and NLR (8.37 ± 9.1 versus 5.1
± 3.6; 𝑃 = 0.001), whereas in case of older population none
of the blood components showed a significant relation with

HDL-C. In older patients more males (92.1%) were suffering
from low HDL-C level as compared with females (7.9%)
(Table 5).

4. Discussion

The presence of inflammatory and prothrombotic markers
such as subset of WBC and platelets in circulation have
proven their role as positive predictors of cardiovascular
diseases as revealed by several epidemiological studies and
various combinations of these markers often add higher
degree of specificity to the predictive precision [10, 11].
The key finding of current investigation is the important
association between increasing PLR andNLRwith decreasing
levels of HDL-C in CAD patients.
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Table 4: Demographic, clinical, and laboratory characteristics according to HDL-C levels in male versus female population.

Parameters

Males Females
Low HDL
(𝑁 = 71)

Normal HDL
(𝑁 = 213) 𝑃 value Low HDL

(𝑁 = 5)
Normal HDL

(𝑁 = 65) 𝑃 value

Mean ± SD/𝑁
(%)

Mean ± SD/𝑁
(%) Significance Mean ± SD/𝑁

(%)
Mean ± SD/𝑁

(%) Significance

Age (years) 53.98 ± 14.48 50.29 ± 12.60 0.047 64.80 ± 4.43 58.33 ± 12.70 0.05
Left ventricular dysfunction

Absent 13 (18.3) 39 (18.3) 0.85 1 (20) 23 (35.4) 0.02
Mild 24 (33.8) 64 (30) 0.65 1 (20) 20 (30.8) 1.00
Moderate 19 (26.8) 57 (26.8) 0.87 2 (40) 10 (15.4) 0.42
Severe 15 (21.1) 53 (24.9) 0.63 1 (20) 12 (18.5) 0.60

Diagnosis
CSA 11 (15.5) 35 (16.4) 1.00 1 (20) 13 (20) 0.56
ACS 60 (84.5) 178 (83.6) 4 (80) 52 (80)

Outcome
Discharge 65 (91.5) 203 (95.3) 0.37 5 (100) 60 (92.3) 0.79
Expired 6 (8.5) 10 (4.7) 0 5 (7.7)

Hemoglobin (gm/dL) 13.27 ± 2.14 12.98 ± 1.99 0.48 8.98 ± 4.50 11.09 ± 1.79 <0.01
WBC (per cmm) 12.55 ± 6.90 11.64 ± 4.20 0.01 9.46 ± 6.03 10.41 ± 4.01 0.37
Neutrophil (%) 74.78 ± 12.7 73.97 ± 11.31 0.26 70.8 ± 13.47 69.41 ± 12.28 0.63
Lymphocyte (%) 19.80 ± 11.38 20.87 ± 15.98 0.99 23.80 ± 2.73 24.63 ± 11.53 0.59
Platelets (per cmm) 2.74 ± 1.00 2.83 ± 1.09 0.318 2.02 ± 0.73 2.96 ± 0.89 0.80
Monocyte (%) 2.92 ± 1.37 3.08 ± 1.36 0.303 3.0 ± 1.0 3.12 ± 1.25 0.43
Eosinophils (%) 2.52 ± 1.52 2.61 ± 1.25 0.711 2.40 ± 0.54 2.83 ± 1.65 0.53
NLR 5.96 ± 5.10 5.17 ± 3.82 0.030 4.53 ± 3.66 3.97 ± 2.81 0.21
PLR 206.06 ± 188.4 184.90 ± 136.2 0.024 138.29 ± 128.1 154.42 ± 103.9 0.30
TC (gm/dL) 171.08 ± 49.90 153.22 ± 47.62 0.587 147.80 ± 24.62 158.96 ± 42.52 0.21
Triglycerides (mg/dL) 109.40 ± 58.45 138.47 ± 78.20 0.065 119.19 ± 56.07 136.46 ± 70.58 0.95
LDL (mg/dL) 102.67 ± 43.42 95.73 ± 39.02 0.125 67.45 ± 17.94 96.45 ± 34.06 0.10
VLDL (mg/dL) 21.88 ± 11.69 27.74 ± 15.64 0.062 23.83 ± 11.21 27.30 ± 14.12 0.95
LDL/HDL 2.22 ± 0.92 3.38 ± 1.85 0.059 1.20 ± 0.35 2.90 ± 1.39 0.11
TC/HDL 3.70 ± 1.04 5.36 ± 2.37 0.028 2.64 ± 0.56 4.74 ± 1.79 0.18
Total lipids (mg/dL) 626.97 ± 96.26 649.95 ± 427.0 0.340 623.51 ± 72.10 630.68 ± 12.76 0.75
CSA: chronic stable angina, ACS: acute coronary syndrome, WBC: white blood cell, NLR: neutrophil-lymphocyte ratio, PLR: platelet-lymphocyte ratio, TC:
total cholesterol, HDL: high density lipoprotein, LDL: low density lipoprotein, and VLDL: very low density lipoprotein. Level of significance was accepted at
𝑃 < 0.05.

Population based and biological evidences of HDL-C
being an independent and powerful negative predictor of
CAD events are well documented and strong [12, 13]. The
atheroprotective effect of HDL-C could be explained by the
fact that inflammatory markers such as interleukin 6 and
high sensitivity C-reactive protein are elevated in individuals
having low HDL-C level [14]. The common risk factors of
cardiovascular diseases such as poor dietary habits, lack of
exercise, obesity, and tobacco and alcohol consumption are
inversely involved with HDL-C levels [15, 16]. Moreover
pharmacological interventions improving HDL-C are found
to improve the cardiac outcome of patients suffering from
CAD indicating the key role of HDL-C in development of
atherosclerotic plaques [17].

Independent relationship between neutrophil, lympho-
cyte, monocyte, platelet, and CAD events had been reported
by many [18, 19]. A study conducted on healthy Japanese
population showed high correlation between elevated counts
of blood cells and incidence of CAD [20]. Vasculogene-
sis, a process involved in ischemic injury, initiates various
chronic adaptive processes such as elevation of circulating
neutrophils which facilitates formation of aggregates between
platelets and leucocytes in intravascular lumen in patients
with acute coronary syndrome [21]. Platelets play pro-vital
role in the process of atherothrombosis, atherosclerosis, and
inflammation and are closely associated with vascular health.
Activated platelets release proangiogenic mediators causing
modulation of microvascular structure of blood vessels [22].
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Table 5: Demographic, clinical, and laboratory characteristics according to HDL-C levels in young versus old population.

Parameters

≤40 years of age >40 years of age
Low HDL
(𝑁 = 13)

Normal HDL
(𝑁 = 53) 𝑃 value Low HDL

(𝑁 = 63)
Normal HDL
(𝑁 = 225) 𝑃 value

Mean ± SD/𝑁
(%)

Mean ± SD/𝑁
(%) Significance Mean ± SD/𝑁

(%)
Mean ± SD/𝑁

(%) Significance

Age 33.00 ± 4.20 33.79 ± 4.17 0.65 59.17 ± 11.16 56.50 ± 10.40 0.46
Gender

Male 13 (100) 48 (90.6) 0.57 58 (92.1) 165 (73.3) 0.003
Female 0 5 (9.4) 5 (7.9) 60 (26.7)

Left ventricular dysfunction
Absent 4 (30.8) 8 (15.1) 0.36 10 (15.9) 54 (24) 0.23
Mild 6 (46.2) 16 (30.2) 0.44 19 (30.2) 68 (30.2) 0.88
Moderate 0 18 (34) 0.03 21 (33.3) 49 (21.8) 0.08
Severe 3 (23.1) 11 (20.8) 0.84 13 (20.6) 54 (24) 0.69

Diagnosis
CSA 2 (15.4) 9 (17) 0.78 10 (15.9) 39 (17.3) 0.93
ACS 11 (84.6) 44 (83) 53 (84.1) 186 (82.7)

Outcome
Discharge 12 (92.3) 53 (100) 0.44 58 (92.1) 210 (93.3) 0.94
Expired 1 (7.7) 0 5 (7.9) 15 (6.7)

Hemoglobin (gm./dL) 13.84 ± 2.27 13.06 ± 2.07 0.57 12.81 ± 2.59 12.41 ± 2.09 0.26
WBC (per cmm) 16.66 ± 11.97 12.59 ± 4.91 0.001 11.66 ± 4.94 11.06 ± 3.94 0.17
Neutrophil (%) 76.92 ± 12.07 74.43 ± 10.85 0.86 74.03 ± 12.86 72.55 ± 11.93 0.41
Lymphocyte (%) 18.00 ± 10.55 23.45 ± 26.81 0.56 20.49 ± 11.63 21.35 ± 10.73 0.40
Platelets (per cmm) 3.13 ± 1.26 3.37 ± 1.14 0.97 2.60 ± 0.92 2.74 ± 0.99 0.51
Monocyte (%) 3.30 ± 1.65 3.00 ± 1.20 0.07 2.85 ± 1.28 3.11 ± 1.27 0.98
Eosinophils (%) 2.07 ± 0.64 2.50 ± 1.40 0.08 2.60 ± 1.29 2.70 ± 1.33 0.50
NLR 8.37 ± 9.10 5.10 ± 3.60 0.001 2.60 ± 1.29 2.70 ± 1.33 0.50
PLR 303.90 ± 322.2 223.65 ± 181.6 0.007 180.49 ± 137.0 166.97 ± 112.1 0.06
Total cholesterol (mg/dL) 172.27 ± 45.04 166.03 ± 52.51 0.64 168.99 ± 49.96 151.86 ± 44.63 0.42
Triglycerides (mg/dL) 121.76 ± 84.75 158.55 ± 76.77 0.96 107.63 ± 51.41 133.16 ± 75.63 0.07
HDL (mg/dL) 46.01 ± 8.08 29.94 ± 7.70 0.56 47.85 ± 6.94 31.19 ± 7.36 0.85
LDL (mg/dL) 104.21 ± 34.70 104.38 ± 41.98 0.72 99.56 ± 44.79 93.90 ± 36.64 0.03
VLDL (mg/dL) 24.35 ± 16.95 31.71 ± 15.35 0.96 21.52 ± 10.28 26.67 ± 15.13 0.06
LDL/HDL 2.37 ± 0.72 3.63 ± 1.44 0.14 2.11 ± 0.96 3.18 ± 1.82 0.15
TC/HDL 3.91 ± 0.83 5.75 ± 1.79 0.08 3.57 ± 1.08 5.09 ± 2.35 0.06
Total lipids (mg/dL) 637.75 ± 121.1 654.53 ± 117.1 0.85 624.97 ± 89.02 643.40 ± 415.5 0.39
CSA: chronic stable angina, ACS: acute coronary syndrome, WBC: white blood cell, NLR: neutrophil-lymphocyte ratio, PLR: platelet-lymphocyte ratio, TC:
total cholesterol, HDL: high density lipoprotein, LDL: low density lipoprotein, and VLDL: very low density lipoprotein. Level of significance was accepted at
𝑃 < 0.05.

Pathologically hyperfunctioning of platelets in CAD patients
exerts unfavorable outcomes that are often prevented by
antiplatelet therapy [23]. Along with neutrophil and platelets
circulating lymphocytes also provides significant information
regarding the stratification of high risk cardiac patients.
Ommen et al. [24] have documented a decrease in total
and relative number of circulating lymphocytes during acute
myocardial infarction and advanced congestive heart failure;
this could be due to increased cortisol production induced by
physiological stress.

Hence, the ratios of neutrophils and platelets to lympho-
cytes are powerful markers of atherosclerotic disease with
neutrophil and platelet indicating the systemic inflammatory
status and severity of thrombosis, respectively, and lym-
phocyte showing homeostasis of fibroproliferative responses
along with overall inflammation [25–27]. In spite of their
clear role in coronary atherosclerosis very few studies have
addressed the type of relationship between NLR, PLR, and
HDL-C levels in CAD patients. A study conducted on
healthy, asymptomatic, young males showed higher levels of
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NLR among the individuals with low HDL-C, which is in
accordance with our study [28]. Though there is no previous
reporting of PLR and HDL-C association, high PLR has also
emerged as an independent predictor of long-term survival
of patients having myocardial infarction [29]. Demirag and
Bedir had tried evaluating the comparative preoperative
prognostic role of PLR andNLR in patients undergoingmajor
vascular surgery and its association with the survival of the
patients [30]. They found that increased levels of NLR and
PLR were directly correlated with mortality and inversely
correlated with survival in the postoperative period and that
diabetic patients were under a higher risk. We found that
PLR and NLR association with HDL-C was more prevalent
in younger as well as ACS patients as documented by others
also [31, 32].

In conclusion, we have observed a significant relationship
between PLR and NLR with low HDL-C level in ACS
patients. Furthermorewe have found that inmales and young
patients this association is stronger in comparison to their
female and older counterparts showing a role of low HDL-C
induced inflammation in this subset of population. Though
the underlined pathophysiological mechanism of increased
PLR and NLR in patients with low HDL-C is not clear,
recommendations of diet and exercise improving HDL-C
levels are strongly advocated in this group of patients.
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