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Abstract. The aim of the present study was to evaluate whether 
the ratio of the absolute number of platelets to the number of 
lymphocytes (PLR) correlates with the severity of coronary 
artery disease (CAD) and major adverse cardiovascular 
disease (CVD) events in Chinese patients with CAD. PLR was 
calculated as follows: PLR=platelet count/lymphocyte count, 
using the complete blood counts of 854 Chinese Han subjects. 
CAD severity was determined using angiographic evidence 
by cardiologists unaware of the study aims. The association 
between PLR and CAD severity was analyzed by logistic 
regression. Clinical endpoints were evaluated during a median 
follow‑up period of 42 months. The association between PLR 
and CVD events was assessed using Cox regression models. 
Patients with PLR>171 exhibited more severe coronary 
artery stenosis [odds ratio, 2.393; 95% confidence intervals 
(CI), 1.394‑4.108; P=0.002] and worse prognoses, with a 
higher rate of major adverse CVD events during five years of 
follow‑up (hazard ratio, 1.982; 95% CI, 1.329‑2.957; P=0.001). 
A Kaplan‑Meier curve demonstrated that the CVD event rate 
of 34.27% in patients with PLR>171 was significantly higher 
than that in patients with PLR<100 (P<0.001). These find-
ings suggest that PLR is independently associated with CAD 
severity and long‑term major adverse CVD events; therefore, 
high PLR may predict poor prognosis of CAD in the Chinese 
Han population.

Introduction

Coronary artery disease (CAD), which is characterized patho-
logically by atherosclerosis, is a predominant cause of death in 
developed countries. The chronic inflammatory response is a 
critical element in the pathogenesis of atherosclerosis (1), which 
is associated with the production of platelets and lymphocytes. 
Elevated platelet counts accelerate atherosclerosis formation, 
progression, and destabilization of atherosclerotic plaques, and 
are significantly associated with long‑term incidence of fatal 
CAD in apparently healthy individuals (2). Platelets can act 
as a bridge between local inflammation at the vascular wall 
and the development of atherosclerotic plaques (3). Platelets 
are activated by substances released from cells of the vascular 
wall and secrete proinflammatory chemokines and cytokines 
associated with vascular inflammation (4). Activated platelets 
promote the development of atherothrombotic disease or 
eventually result in cardiovascular disease (CVD) events (5). 
In addition, lymphocyte deficiency may also accelerate the 
progression of atherosclerosis (6). In addition to predicting 
long‑term recurrent myocardial infarction (MI) in patients 
with ST‑segment elevation MI, a low lymphocyte count may 
also predict the risk of reduced hemodynamics and aerobic 
capacity in patients with heart failure (7). A low lymphocyte 
count is also an independent predictor of poor outcomes for 
patients with heart failure during hospitalization (8).

Therefore, the ratio of the absolute number of platelets to 
the number of lymphocytes [platelet/lymphocyte ratio (PLR)] 
may act as an effective biomarker to predict CVD and the risk 
of future CVD events (9). Although counts of leukocytes and 
their subsets have been demonstrated to be associated with the 
severity of CAD (10), the relationship between PLR and CAD 
severity remains unclear. Furthermore, the majority of previous 
studies have focused on western patients  (11‑13). There are 
numerous differences between Western and Chinese popula-
tions, including environment and genetics, which may explain 
the differences observed in platelet counts and white blood cell 
counts between the two populations (14). The role of PLR in 
predicting the risk of CVD events in Chinese patients following 
percutaneous coronary intervention (PCI) remains uncertain.
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The aim of the present study was to evaluate whether 
PLR correlates with the severity of CAD and CVD events in 
Chinese patients with CAD.

Materials and methods

Ethics statement. The present study was approved by the Ethics 
Committee of the First Affiliated Hospital of Xi'an Jiaotong 
University (Xi'an, Shaanxi, China), and was performed in 
accordance with the guidelines of the Declaration of Helsinki. 
All participants were provided with the research information 
and granted written, informed consent.

Study protocol and patient selection. In the first experimental 
stage, 854 Chinese Han subjects (523 males; 331 females), who 
were admitted to the Department of Cardiology at the First 
Affiliated Hospital of Xi'an Jiaotong University, were recruited 
between January 2009 and July 2013. All subjects in the age 
range of 24‑88 years old underwent coronary angiography. 
CAD severity was defined as the number of major epicardial 
coronary vessels with angiographic evidence of one or more 
stenoses of ≥50% severity (15). The method of evaluation was 
described previously by Arbel et al (16). Based on the findings 
of coronary angiography, recruited subjects were classified 
into the control (0‑vessel; n=215), 1‑vessel CAD (n=328), 
2‑vessel CAD (n=213) or 3‑vessel CAD (n=229) groups.

In the second experimental stage, the relationship between 
PLR and CVD events in Chinese patients with CAD was 
evaluated. This prospective cohort study included 639 patients 
with CAD (age, 31‑82 years) who underwent PCI between 
January 2009 and July 2013 in the Department of Cardiology 
at the First Affiliated Hospital of Xi'an Jiaotong University, 
due to serious coronary artery stenosis. According to the 
tertiles of baseline PLR level, patients with CAD were divided 
into three groups (tertile 1, <101.00; tertile 2, 101.00‑171.00; 
tertile 3, >171.00). There were 213 patients in each tertile 
group. Subjects underwent follow‑up from 14 to 60 months 
(median follow‑up duration, 42 months) to evaluate the inci-
dence of CVD events. Patients were excluded from both stages 
of the study if they currently or previously experienced acute 
infections, acute stroke, advanced liver disease, renal failure, 
malignancies or blood diseases.

Demographic and clinical data. Investigators gathered the 
clinical data from all subjects via a standard structured ques-
tionnaire. A history of smoking was defined as either past or 
current consumption of cigarettes. Hypertension was defined 
as a systolic or diastolic blood pressure >140 or >90 mmHg, 
respectively. Diabetes mellitus (DM) was defined as an 
elevated fasting plasma glucose concentration (>126 mg/dl), 
or serum glycosylated hemoglobin A1C levels >6.5%. Body 
weight (kg) and height (m) measurements were acquired from 
each patient during the initial visit. Body mass index (BMI) 
was calculated as follows: Body weight (kg)/height squared 
(m2).

Coronary angiography and PCI. Coronary angiographies and 
PCI were performed according to the Judkins technique (17). 
Coronary angiography results were assessed by two indepen-
dent cardiologists, blinded to the study design, to determine 

the grade of the coronary stenosis. Severity of coronary 
artery disease was assessed using Gensini scores (18). In the 
prospective cohort, patients with CAD underwent target vessel 
revascularization and implantation of a coronary stent in the 
coronary arteries with >70% luminal narrowing.

Determination of PLR and laboratory measurements. Blood 
samples (5 ml) were collected into tubes containing anticoagu-
lant following admission. Complete blood count and subgroup 
number analysis results were obtained within 60 min following 
collection of the samples at the hospital laboratory using an 
XT‑4000 automated hematology analyzer (Sysmex Corp., 
Kobe, Japan). PLR was calculated from the equation: PLR= 
platelet counts/lymphocyte counts. In addition, the concentra-
tions of uric acid, high sensitivity C‑reactive protein (hs‑CRP), 
fasting glucose, triglyceride, total cholesterol and high density 
lipoprotein cholesterol (HDL‑C) were measured. Low‑density 
lipoprotein cholesterol was calculated using the Friedewald 
formula (19).

Definition of CVD events and follow‑up of the cohort patients 
treated with PCI. CVD events include cardiovascular mortality, 
nonfatal MI, unstable angina, stroke and revascularization 
procedures. In the present cohort, 639 patients underwent PCI 
and were followed‑up at average intervals of 1, 3, 6, 12, 24, 36, 
48 and 60 months following discharge via telephone commu-
nication or face‑to‑face interviews with patients or their family 
members. Complete clinical endpoints were obtained from all 
patients in the cohort upon follow‑up. CVD event incidence in 
the different PLR groups were calculated.

Statistical analysis. Continuous variables were presented 
as the mean  ±  standard deviation. Categorical variables 
were presented as frequencies and percentages. The 
Kolmogorov‑Smirnov test was used to assess the normality of 
data distribution. One‑way analysis of variance was performed 
to compare multiple groups. Differences between two groups 
were compared using the Student's t‑test for continuous 
variables, and the χ2 test or Fisher's exact test for categorical 
variables, as appropriate. Multinomial logistic regression with 
normal coronaries was used as the reference category and three 
blocks were used to evaluate the influence of different risk 
factors on CAD severity. Evaluation was performed as previ-
ously described (16). Cox proportional hazards model analyses 
were performed to determine independent factors associated 
with cardiovascular events. Kaplan‑Meier survival curves 
were constructed to further evaluate the prognostic value of 
PLR. Hazard ratios (HRs) were presented with 95% confi-
dence intervals (CIs) to demonstrate the risk of an event when 
this factor was present. All computations were performed with 
SPSS software 17.0 (SPSS Inc., Chicago, IL, USA). P<0.05 
was considered to indicate a statistically significant difference.

Results

Clinical characteristics of the study population. Baseline 
data for each group are presented in Table I. No significant 
differences were observed between 0‑vessel control subjects 
and 1‑vessel, 2‑vessel or 3‑vessel subjects with respect to age, 
gender and smoking status. The prevalence of risk factors for 
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CAD, such as DM and hypertension, was significantly higher 
in the 3‑vessel group than in the 0‑vessel group (P<0.001). 
Notably, the lymphocyte counts decreased whereas the 
platelet counts and PLR increased with the increasing 
number of coronary artery stenoses (Table I).

Association between PLR and CAD severity. To compare the 
value of PLR with that of other recognized cardiovascular 
risk factors, a multistep binary logistic regression analysis 
was performed. The adjusted odds ratio (AOR) from logistic 
regression analysis was calculated with respect to age, gender, 
hypertension, DM, smoking status, HDL‑C and TC. As shown 

in Table II, the AOR for 2‑vessel CAD was 1.850 (95% CI, 
1.147‑2.920; P=0.014) for PLR between 101 and 171, whereas 
the higher PLR group demonstrated a higher AOR of 1.975 
(PLR>171; 95% CI, 1.188‑3.285; P=0.009), both of which were 
statistically significant. Furthermore, the AOR for 3‑vessel 
CAD was 1.998 (95% CI, 1.199‑3.329; P=0.008) for PLR 
between 101 and 171, and the higher PLR group again demon-
strated a higher AOR (2.393; PLR>171; 95% CI, 1.394‑4.108; 
P=0.002), both of which were statistically significant. These 
findings indicated that PLR was associated with CAD severity 
and there was a positive correlation between higher PLR 
values and CAD severity.

Table I. Clinical characteristics of the study population grouped by the number of diseased vessels.

Characteristic	 0‑vessel	 1‑vessel	 P‑value	 2‑vessel	 P‑value	 3‑vessel	 P‑value

Total, n	 215	 197		  213		  229
Age, year	 58.52±11.08	 58.72±13.25	 0.872	 59.77±11.08	 0.244	 60.12±9.76	 0.105
Male, n (%)	 130 (60.47)	 114 (57.87)	 0.617	 122 (57.28)	 0.556	 157 (68.56)	 0.091
Smoking, n (%)	 103 (47.91)	 85 (43.15)	 0.373	 108 (50.70)	 0.629	 129 (56.33)	 0.087
HT, n (%)	 56 (26.05)	 65 (32.99)	 0.131	 91 (42.72)	 <0.001	 123 (53.71)	 <0.001
DM, n (%)	 18 (8.37)	 19 (9.64)	 0.731	 32 (15.0)	 0.036	 48 (20.96)	 <0.001
BMI, kg/m2	 24.56±2.56	 24.27±3.05	 0.300	 24.71±2.63	 0.567	 24.90±2.90	 0.194
WBC, k/ul	 6.78±2.35	 7.35±1.92	 0.007	 7.22±2.14	 0.047	 7.07±1.98	 0.168
Lymphocyte, k/ul	 1.99±0.80	 1.93±0.81	 0.479	 1.82±0.66	 0.021	 1.70±1.05	 0.001
PLT, k/ul	 211.24±50.37	 217.83±45.88	 0.167	 221.23±64.25	 0.074	 224.72±53.42	 0.007
PLR	 116.98±35.61	 127.71±42.93	 0.006	 140.22±65.90	 <0.001	 170.04±80.88	 <0.001
TC, mmol/l	 3.99±0.79	 4.05±1.00	 0.543	 4.13±1.05	 0.137	 4.13±1.17	 0.161
TG, mmol/l	 1.68±0.66	 1.63±0.78	 0.487	 1.77±0.80	 0.197	 1.78±0.87	 0.143
HDL‑C, mmol/l	 1.03±0.22	 1.04±0.25	 0.888	 1.00±0.20	 0.086	 0.99±0.23	 0.088
LDL‑C, mmol/l	 2.35±0.66	 2.36±0.79	 0.931	 2.40±0.71	 0.425	 2.47±1.04	 0.144
Hs‑CRP, mg/l	 2.09±0.79	 2.15±0.87	 0.409	 2.43±0.90	 <0.001	 2.82±1.42	 <0.001
Statin, n (%)	 187 (86.98)	 179 (90.86)	 0.273	 198 (92.96)	 0.053	 210 (91.70)	 0.123
ACEI/ARB, n (%)	 90 (41.86)	 91 (46.19)	 0.427	 107 (50.23)	 0.099	 116 (52.97)	 0.071
β‑blocker, n (%)	 131 (60.93)	 182 (92.39)	 <0.001	 194 (91.08)	 <0.001	 212 (92.14)	 <0.001
Aspirin, n (%)	 190 (88.37)	 178 (90.36)	 0.312	 195 (91.55)	 0.335	 212 (92.58)	 0.088

Data are presented as the mean ± standard deviation. Significant differences (P<0.05) are indicated in bold. Vessel, number of major epicardial 
coronary vessels with angiographic evidence of one or more stenosis; HT, hypertension; DM, diabetes mellitus; BMI, body mass index; 
WBC, white blood cell count; PLT, platelet; PLR, platelet to lymphocyte ratio; TC, total cholesterol; TG, triglyceride; HDL‑C, high‑density 
lipoprotein cholesterol; LDL‑C, low‑density lipoprotein cholesterol; Hs‑CRP, high‑sensitivity c‑reactive protein; ACEI, angiotensin converting 
enzyme inhibitor; ARB, angiotensin receptor antagonist.

Table II. Comparison of the severity of coronary artery disease in different tertiles of PLR.

	 1‑vessel	 2‑vessel	 3‑vessel
	‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑	‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑	‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑  
PLR	 OR (95% CI)	 P‑value	 OR (95% CI)	 P‑value	 OR (95% CI)	 P‑value

PLR<101	 1.000		  1.000		  1.000
PLR 101‑171	 l.437 (0.884‑2.335)	 0.136	 1.850 (1.147‑2.984)	 0.012	 1.998 (1.199‑3.329)	 0.008
PLR>171	 1.773 (1. 090‑2.882)	 0.021	 1.975 (1.188‑3.285)	 0.009	 2.393 (1.394‑4.108)	 0.002

Significant differences (P<0.05) are indicated in bold. PLR, platelet to lymphocyte ratio; CI, confidence intervals; OR, odds ratio; vessel, 
number of major epicardial coronary vessels with angiographic evidence of one or more stenoses.
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Comparison of clinical characteristics among CAD patients. 
To evaluate the association between PLR and clinical outcomes, 
follow‑up was performed with 639 patients with CAD. These 
patients were divided into three groups according to the 
tertiles of baseline PLR levels (tertile 1, <101.00; tertile 2, 
101.00‑171.00; tertile 3, >171.00). Primary baseline character-
istics of the prospective cohort study groups are presented in 
Table III. Significant differences were observed in Gensini score 
(P<0.001), BMI (P=0.028) and hs‑CRP (P<0.001) among three 
groups. However, there were no significant differences in the 
other clinical characteristics among the groups.

During a median follow‑up period of 42  months, 165 
(25.82%) patients experienced a CVD event. Baseline character-
istics of the patients with or without CVD events are presented in 
Table IV. Compared with the patients without CVD events, those 
with CVD events were significantly older (P=0.001), more often 
male (P=0.033), and exhibited a higher frequency of smoker 
status (P=0.030), hypertension (P=0.023), diabetes (P=0.006) 
and history of MI (P<0.001). Patients who experienced CVD 
events also had significantly increased levels of BMI (P=0.004), 
PLR (P<0.001) and hs‑CRP (P=0.018), markedly increased 
platelet count and TC, significantly reduced lymphocyte counts 
(P<0.001) and markedly reduced HDL‑C levels when compared 
with the patients who did not experience such events.

PLR as an independent predictor of CVD event in CAD 
patients. Once adjusted for age, gender, hypertension, DM, 

smoking status, BMI, lymphocyte count and hs‑CRP, Cox 
regression analysis showed that a stronger association between 
PLR and the incidence of CVD event was found for the higher 
ratio group (PLR  >171; HR, 1.982; 95% CI, 1.329‑2.957; 
P=0.001; PLR  101‑171: HR, 1.481; 95% CI, 0.973‑2.254; 
P=0.067) compared with the lower PLR group (PLR <101) 
(Table V).

Kaplan‑Meier curves further demonstrated that patients 
with the higher PLR had a higher incidence of CVD events 
when compared with those in the lower PLR group (Fig. 1; 
log rank, 16.275, P<0.001). During the follow‑up period, the 
CVD event rate in the tertile 3 group (34.27%) was signifi-
cantly higher than in the tertile 2 (25.82%) and tertile 1 groups 
(17.37%; P<0.001). Patients with an elevated PLR were most 
inclined to experience CVD events compared with patients in 
the lower PLR group.

Discussion

In the present study, the relationship between PLR and 
CAD severity and long‑term outcomes of Chinese patients 
following PCI were evaluated. Patients with PLR>171 
exhibited more severe coronary artery stenosis (OR, 2.393; 
95% CI, 1.394‑4.108; P=0.002) and worse prognoses. The 
present results indicated that PLR was closely associated with 
the severity of CAD and that high PLR was an independent 
predictor of future CVD events in a Chinese Han population.

Table III. Clinical characteristics of patients grouped by tertiles of PLR at baseline.

Characteristic	 Tertile 1 (n=213)	 Tertile 2 (n=213)	 Tertile 3 (n=213)	 P‑value

Age, year	 58.79±11.75	 59.73±11.38	 60.18±10.85	 0.434
Male, n (%)	 127 (59.62)	 135 (63.38)	 131 (61.50)	 0.728
Smoking, n (%)	 95 (44.60)	 105 (49.30)	 117 (54.93)	 0.102
HT, n (%)	 97 (45.54)	 91 (42.72)	 91 (42.72)	 0.795
DM, n (%)	 29 (13.62)	 31 (14.55)	 39 (18.31)	 0.366
History of MI, n (%)	 33 (15.49)	 38 (17.84)	 36 (16.90)	 0.808
BMI, kg/m2	 24.43±2.94	 24.43±2.89	 25.07±2.75	 0.028
WBC, k/ul	 7.25±1.54	 7.27±2.06	 7.57±2.29	 0.191
Lymphocyte, k/ul	 2.69±0.70	 1.60±0.46	 1.14±0.37	 <0.001
PLT, k/ul	 202.28±49.10	 222.28±51.36	 242.50±56.13	 <0.001
TC, mmol/l	 4.02±1.00	 4.14±1.01	 4.16±1.22	 0.377
TG, mmol/l	 1.73±0.80	 1.68±0.69	 1.78±0.96	 0.517
HDL‑C, mmol/l	 1.03±0.21	 1.01±0.24	 0.99±0.24	 0.324
LDL‑C, mmol/l	 2.38±0.79	 2.44±0.97	 2.42±0.82	 0.806
Hs‑CRP, mg/l	 2.23±0.97	 2.50±1.21	 2.72±1.16	 <0.001
Gensini score	 52.37±30.43	 64.43±41.32	 77.53±46.40	 <0.001
Statin, n (%)	 196 (92.02)	 197 (92.49)	 194 (91.08)	 0.864
ACEI/ARB, n (%)	 108 (50.70)	 105 (49.30)	 111 (52.11)	 0.957
β‑blocker, n (%)	 196 (92.02)	 197 (92.49)	 194 (91.08)	 0.846
Aspirin, n (%)	 196 (92.02)	 195 (91.55)	 194 (91.08)	 0.941

Data are presented as the mean ± standard deviation. Significant differences (P<0.05) are indicated in bold. HT, hypertension; DM, diabetes 
mellitus; MI, myocardial infarction; BMI, body mass index; WBC, white blood cell count; PLT, platelet; TC, total cholesterol; TG, triglyceride; 
HDL‑C, high‑density lipoprotein cholesterol; LDL‑C, low‑density lipoprotein cholesterol; Hs‑CRP, high‑sensitivity c‑reactive protein; ACEI, 
angiotensin converting enzyme inhibitor; ARB, angiotensin receptor antagonist.
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Increased platelet counts and platelet activation have an 
important role in thrombus formation and the progression 
of atherosclerosis. It is well‑known that excessive numbers 
of platelets, and/or normal platelets responding to abnormal 
vessel walls, can result in arterial thrombosis. Furthermore, 
increased platelets counts have been demonstrated to promote 
inflammation and lead to a more aggressive course of active 
atherosclerosis (11). The present results demonstrated that there 
was an increase in platelet counts with increasing numbers of 

coronary stenoses. A previous clinical study has determined 
that higher baseline platelet counts may be associated with 
CVD events  (2). Platelet activation is also significantly 
associated with platelet counts  (20). Inappropriate platelet 
activation is an important pathogenic component of throm-
bosis at the site of vascular injury and leads to acute coronary 
syndrome (21). Meanwhile, platelets can secrete various cyto-
kines, chemokines and other inflammatory mediators, such as 
interleukin (IL)‑1, IL‑3, and IL‑6, potentially contributing to 

Table IV. Clinical characteristics of patients with or without CVD event at baseline.

Characteristic	 With CVD event (n=165)	 Without CVD event (n=474)	 P‑value

Age, year	 62.17±10.18	 58.67±11.58	 0.001
Male, n (%)	 113 (68.48%)	 280 (59.07%)	 0.033
Smoking, n (%)	 94 (56.97%)	 223 (47.05%)	 0.030
Hypertension, n (%)	 85 (51.51%)	 194 (40.93%)	 0.023
DM, n (%)	 37 (22.42%)	 62 (13.08%)	 0.006
History of MI (%)	 45 (27.27%)	 62 (13.08%)	 <0.001
BMI, kg/m2	 25.19±2.73	 24.45±2.90	 0.004
WBC, k/ul	 7.28±1.72	 7.39±2.08	 0.413
Lymphocyte, k/ul	 1.60±0.76	 1.88±0.85	 <0.001
PLT, k/ul	 229.48±51.77	 219.87±55.55	 0.143
PLR	 170.83±74.93	 138.04±62.73	 <0.001
TC, mmol/l	 4.24±1.18	 4.05±1.04	 0.058
TG, mmol/l	 1.79±0.88	 1.71±0.80	 0.276
HDL‑C, mmol/l	 0.98±0.22	 1.02±0.23	 0.174
LDL‑C, mmol/l	 2.50±0.87	 2.38±0.86	 0.135
Hs‑CRP, mg/l	 2.70±1.45	 2.41±0.99	 0.018
Statin, n (%)	 147 (89.09%)	 440 (92.83%)	 0.138
ACEI/ARB, n (%)	 72 (43.64%)	 242 (51.05%)	 0.105
β‑blocker, n (%)	 148 (89.70%)	 439 (92.62%)	 0.249
Aspirin, n (%)	 147 (89.09%)	 438 (92.41%)	 0.195

Data are presented as the mean ± standard deviation. CVD, cardiovascular disease; DM, diabetes mellitus; MI, myocardial infarction; BMI, 
body mass index; WBC, white blood cell count; PLT, platelet; PLR, platelet to lymphocyte ratio; TC, total cholesterol; TG, triglyceride; 
HDL‑C, high‑density lipoprotein cholesterol; LDL‑C, low‑density lipoprotein cholesterol; Hs‑CRP, high‑sensitivity c‑reactive protein; ACEI, 
angiotensin converting enzyme inhibitor; ARB, angiotensin receptor antagonist. Significant differences (P<0.05) are indicated in bold.

Table V. Cox proportional hazard regression analysis for major adverse cardiovascular events.

Coefficients	 Hazard ratio (95% CI)	 95% CI	 P‑value

PLR<101	 1.000a	‑	‑ 
PLR 101‑171	 1.481	 0.973‑2.254	 0.067
PLR>171	 1.982	 1.329‑2.957	 0.001
Age (per year)	 1.022	 1.008‑1.037	 0.003
HT (vs. non‑HT)	 1.480	 1.089‑2.013	 0.012
DM (vs. non‑DM)	 1.796	 1.241‑2.598	 0.002
History of MI (vs. non‑history of MI)	 2.095	 1.483‑2.961	 <0.001
log CRP (per log unit)	 1.154	 1.027‑1.297	 0.016

Significant differences (P<0.05) are indicated in bold. aReference value. CI, confidence intervals; PLR, platelet to lymphocyte ratio; HT, 
hypertension; DM, diabetes mellitus; MI, myocardial infarction; CRP, C‑reactive protein.
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inflammatory processes by interacting with leukocytes (22). 
Platelet‑neutrophil binding promotes the release of vasoactive 
substances that locally amplify inflammatory and thrombotic 
responses  (23). Antithrombotic activity, via the inhibition 
of platelet aggregation, may have novel anti‑inflammatory 
effects (24).

Previous prospective studies have demonstrated that rela-
tive and absolute lymphocyte concentrations are lower in 
patients who have suffered from cardiac events (25,26). The 
present data is in accordance with this, demonstrating that 
lymphocyte counts in the CVD event group were significantly 
lower than in the no CVD event group. A low lymphocyte 
count can predict the risk of reduced hemodynamics and 
aerobic capacity  (7). Apoptosis of lymphocytes can be 
found in atherosclerotic lesions involved in plaque growth, 
lipid core development, plaque rupture and thrombosis (27). 
Furthermore, infiltrating lymphocytes in the ischemic and 
reperfused myocardium may modulate the mononuclear cell 

phenotype and induce tissue inhibitor of metalloproteinase‑1 
expression. Therefore, lymphocytes may have a key role 
in tissue healing  (28). Similarly, lymphopenia was previ-
ously considered to be an early marker of acute myocardial 
infarction  (29). Lymphocytopenia has also been detected 
in critical inflammatory states and is associated with CVD 
events  (6,27,30). Therefore, the combination of increased 
platelet counts and low levels of lymphocytes may provide 
further information as a composite marker of inflammation.

Recent studies have demonstrated that PLR is associ-
ated with a state of inflammation in patients with end‑stage 
renal disease (31‑33). For cardiovascular disease, PLR can 
be regarded as a novel marker for critical limb ischemia in 
patients with peripheral arterial occlusive disease (11), whereas 
PLR is considered to be a beneficial biomarker that can predict 
future CVD events (34). A higher PLR may reflect enhanced 
thrombocyte activation and a prothrombotic state  (11). It 
has been determined that PLR is correlated with numerous 

Figure 1. Kaplan‑Meier survival curves based on PLR levels. Based on the tertiles of PLR levels, 639 post‑percutaneous coronary intervention patients were 
divided into the following groups: Tertile 1 (<101), Tertile 2 (101‑171), and Tertile 3 (>171). Rate of CVD events increased with increasing of PLR (log‑rank 
test=16.275; P<0.001). PLR, platelet to lymphocyte ratio.
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inflammatory markers (31). The present results demonstrated 
that PLR is not only elevated in the multivessel disease (2‑ and 
3‑vessel) groups compared with the 0‑ and 1‑vessel groups, 
indicating that PLR may be an independent predictor of CVD 
events in post‑PCI patients. The correlation between PLR and 
CAD severity was evident even after adjustment for known 
risk factors. These results further elucidate the role of PLR as 
a valuable biomarker in the progression of atherosclerosis. The 
present study demonstrated that PLR>171 identifies high‑risk 
patients. A 56% increased risk of major CVD events was 
observed in these patients, following adjustment for known 
cardiovascular risk factors.

There are several limitations to the present study. Firstly, 
results were obtained from a relatively small number of 
samples. Secondly, the present study followed an observa-
tional design in the Chinese population with results obtained 
only from single center data. Further studies with multicenter 
and multiracial groups are required to substantiate the present 
findings.

In conclusion, PLR is independently associated with CAD 
severity and long‑term CVD events. High PLR may be a 
simple and easily obtainable marker of the severity of CAD 
and poor prognosis of post‑PCI patients. Clinical use of PLR 
may be an effective method to identify patients who require a 
more aggressive therapeutic strategy to control cardiovascular 
risk factors.
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