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Neutrophil to lymphocyte ratio may predict coronary artery disease 
in geriatric patients

 A B S T R A C T  
Objective: Neutrophil/lymphocyte ratio (NLR) is a new, inexpensive and easi-
ly applicable indicator and one of the markers showing inflammation that plays 
an important role in the pathogenesis of coronary artery disease (CAD). There 
is currently no data showing the association between NLR and CAD in geriatric 
patients. Herein, we aimed to determine this relationship in this study.

Materials and Methods: This is a cross-sectional study involving 507 patients 
of whom 239 were diagnosed with CAD while 268 were not. The patients’ demo-
graphic characteristics, illnesses, laboratory parameters and NLRs at the time of 
admission were investigated.

Results: Mean age, gender rate, and comorbidities of the patients were simi-
lar between two groups. NLR was higher in patients with CAD than controls 
(2.34 vs. 2.03, p=0.003, respectively). Receiver operating characteristic (ROC) 
curve analysis suggested that optimum NLR cut-off point for CAD was 1.96 
with 66.5% sensitivity and 48.8% specificity, 54.1% positive predictive values and 
61.7% negative predictive values (AUC=0.575). Multivariate regression analy-
sis revealed that NLR (OR: 1.208, 95% CI: 1.008–1.447, p = 0.041) and cigarette 
smoking (OR: 2.281, 95% CI: 1.037–5.019, p=0.040) were independently cor-
related with CAD.

Conclusion: It has been shown that geriatric patients with CAD have higher 
NLR, and this new marker may be an independent correlate for CAD in geriat-
ric patients.
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Introduction

Atherogenesis is an active inflammatory pro-
cess triggered by endothelial injury [1]. The ef-

fect of inflammation in CAD is well established and 
it has a major role in the initiation and progression 
of CAD [2]. To show this inflammatory effect, vari-
ous markers such as high sensitive C reactive protein 
(hs-CRP), erythrocyte sedimentation rate (ESR), fi-
brinogen, white blood cell (WBC) count and its sub-
types, interleukins [3] have been used. A new marker 
to detect inflammation is blood neutrophil to lym-
phocyte ratio (NLR).

NLR is a novel, inexpensive and easily applicable 
marker that shows inflammation. Studies showing 

association of NLR with coronary artery diseases 
such as acute coronary syndrome, stable CAD, and 
other diseases such as; malignancies, chronic renal 
impairment, Alzheimer’s disease, metabolic syn-
drome, coronary artery ectasia are available in lit-
erature [4-14]. Association between NLR and car-
diovascular mortality and morbidity has been stated 
previously in some studies [15-16]. But there is a lack 
of data for this novel marker’s use as a predictor for 
CAD in geriatric patients.

In light of this knowledge, in this recent study, 
we aimed to show the association of NLR and CAD 
in geriatric patients.
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Material and Methods
Study design
In this retrospective, cross-sectional study, 507 pa-
tients (239 patients with CAD and 268 without 
CAD) were included. All the patients underwent 
comprehensive geriatric assessment including med-
ical history, nutritional, mood and cognitive status 
of the patients. The patients with CAD were com-
prised of patients who fit one or more of the follow-
ing in medical history: previous heart attack, posi-
tive and documented treadmill test, electrocardio-
graphic findings of previous myocardial infarction, 
history of stable or unstable angina pectoris, doc-
umented CAD with radionuclide imaging or coro-
nary angiography with computerized tomography 
or percutaneous intervention.

Patients with chronic renal failure, any malig-
nancies, Alzheimer’s disease, severe liver failure, ac-
tive infections, uncontrolled inflammatory diseases 
such as rheumatologic disorders and diabetes melli-
tus were excluded from the study.

Biochemical parameters of the patients includ-
ing fasting plasma glucose, creatinine, calcium, 
blood urea nitrogen, plasma levels of cholesterol, al-
bumin, liver function tests, vitamin B12 and folate 
were evaluated.

Erythrocyte sedimentation rate (ESR), ferritin 
and C-reactive protein (CRP) levels that were used 
as inflammation markers were also evaluated to 
show any relationships with NLR.

Complete blood count (CBC) analysis of the pa-
tients results were done at their first admittance to 
our outpatient clinic and NLR (by dividing absolute 
neutrophil count to absolute lymphocyte count) was 
calculated by using CBC analysis if there wasn’t any 
excluding criteria mentioned above.

This study protocol was approved by Local 
Ethics Committee of Hacettepe University School 
of Medicine and also conducted in accordance with 
Helsinki Declaration.

Statistical Analysis
SPSS (Statistical Package for Social Sciences) for 
Windows 15.0 version program was used for statisti-
cal analysis and p<0.05 was considered as statistical 
significance. The numerical parameter evaluation 
was done by Kolmogrov Smirnov and Shapiro Wilks 
tests and histograms to determine which parame-
ters were normally distributed and skew distributed. 
Mean ±SD was used for the numerical parameters 

that were normally distributed and median (mini-
mum-maximum) was used for skew distributed nu-
merical parameters. Categorical parameters were 
shown as numbers and frequencies.

For comparing two groups with normal-
ly distributed numerical parameters,, Independent 
Student-T test was used. Mann-Whitney U test was 
used when numerical parameters were not normal-
ly distributed.

Chi-square test was performed to compare the 
differences between groups for categorical variables.

Receiver operating characteristic (ROC) curve 
analysis was performed to determine significant cut-
off values of NLR, ESR, WBC, CRP and ferritin val-
ues for predicting CAD development. The sensitiv-
ity, specificity, positive predictive values and nega-
tive predictive values were presented in all the men-
tioned parameters.

The parameters which had p<0.2 values after 
evaluation of univariate analysis and had possible ef-
fect on development of CAD were included in mul-
tivariate analysis. Binary logistic regression analysis 
was performed to identify significantly independent 
correlated factors for CAD.

Results
A total of 507 geriatric patients; 239 in CAD group 
and 268 in control group; were evaluated in this 
study. The mean ages of the patients were similar 
in two groups. There were no differences between 
groups in demographic, clinic and biochemical pa-
rameters, except Mini Mental Status Examination 
(MMSE) score, creatinine and ALT levels (shown in 
Table 1). Creatinine level was higher in CAD group 
than control (0.96 mg/dl vs. 0.89 mg/dl, p=0.02, re-
spectively). MMSE score and ALT level were lower 
in CAD group than control (26 vs. 27, p<0.001 and 
19 U/L vs. 20 U/L, p=0.02, respectively), but these re-
sults did not have clinical importance.

After comparison of acute phase reactants and 
other parameters between two groups, it was found 
that median of NLR was higher in CAD group than 
control (2.34 vs. 2.03, p=0.003). Other results were 
shown in Table 1. Furthermore, when compared to 
control group, median for ferritin levels was lower in 
CAD group (57 vs. 67, p=0.035).

The receiver operating characteristic curve anal-
ysis suggested that the optimum NLR cut-off point 
for CAD was 1.96 with 66.5% sensitivity, 48.8% spec-
ificity, 54.1% positive predictive values and 61.7% 
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negative predictive values (AUC=0.575). The same 
analysis for other inflammatory markers is present-
ed in Table 2 and Figure 1.

The results of the multivariate logistic regression 
analysis of the possible correlates for CAD are sum-
marized in Table 3 and this analysis revealed that 
NLR (OR: 1.208, 95% CI: 1.008–1.447, p = 0.041) and 
cigarette smoking (OR: 2.281, 95% CI: 1.037–5.019, 
p=0.040) were independently correlated for CAD.

Discussion
In this study, it was shown that NLR was significant-
ly higher in CAD group than control group and there 
was an association between NLR and CAD in our 

geriatric patients. The results of this study suggest 
that the inflammatory process may be diagnosed in 
geriatric patients by using a simple and inexpensive 
test like NLR. This study is the first study showing 
this relationship in geriatric patients with CAD.

The role of inflammation in CAD is well de-
scribed in literature. Inflammatory cells, inflamma-
tory proteins, and inflammatory responses from vas-
cular cells play a cornerstone role in the pathogen-
esis of atherosclerosis, including the initiation and 
progression of atheroma [17]. To show this inflam-
matory effect, numerous markers such as CRP, ESR, 
WBC, interleukins etc. were used. Recently, a new 
marker called NLR is used to understand the effect 

Table 1. Comparison of baseline demographic, clinical, biochemical parameters, acute phase reactants and NLR in 
patients with and without CAD

Parameters
CAD group

N = 239
Control group

N = 268
P value

Age, years 73±7 72 ±6 0.08

Sex (Male), n (%) 104 (43.5) 99 (36.9) 0.13

BMI (kg/m2) 26.5 ±3.8 26.4 ±3.3 0.83

HT, n (%) 166 (69.5) 178 (67.2) 0.58

Smoking, n (%) 75 (31.4) 68 (25.4) 0.15

MMSE, score 26 ±4 27 ±3 <0.01

TC (mg/dL) 209 ±49 213 ±44 0.32

LDL-cholesterol, mg/dL 124 ±43 148 ±31 0.23

Triglyceride, mg/dL 137 ±65 134 ±71 0.61

HDL-cholesterol, mg/dL 57 ±14 59 ±15 0.32

FBG, mg/dL 95 ±18 95 ±13 0.54

BUN, mg/dl 19 ±6 18 ±6 0.24

Creatinine, mg/dL 0.96 ±0.33 0.89 ±0.25 0.02

AST, U/L 22 ±9 23 ±11 0.56

ALT, U/L 19 ±9 20 ±9 0.02

Hemoglobin, g/dl 13.7 ±1.2 13.9 ±1.3 0.18

WBC, /μl 6548 ±1378 6406 ±1346 0.24

PLT, /μl 240037 ±66991 249146 ±60430 0.11

NLR, median (min.-max.) 2.34 (0.76 – 8.20) 2.03 (0.73 – 6.17) <0.01

ESR, mm/h 17 ±11 16 ±12 0.37

CRP, mg/dl 0.54 ±0.47 0.51 ±0.46 0.45

Ferritin, ng/mL, median (min-max) 57 (3–789) 67 (3–667) 0.03

BMI = Body mass index; WBC = white blood cell; PLT = platelets; BUN = blood urine nitrogen; FBG = fasting plasma 
glucose; TC = total cholesterol; LDL = low-density lipoprotein; HDL = high-density lipoprotein; ALT = alanine 
aminotransferase; AST = aspartate aminotransferase; HT = hypertension; MMSE = Mini–mental state examination; 
MPV = Mean platelet volume; CAD = Coronary artery disease; NLR = neutrophil-lymphocyte ratio; ESR = erythrocyte 
sedimentation rate; CRP = C-reactive protein
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of inflammation. The illnesses expressing inflam-
matory pathogenesis such as CAD, malignancies, 
Alzheimer’s disease, pancreatitis and others have 
been investigated by authors to explain the effect of 

NLR. The results of these studies show that NLR is 
a good, inexpensive and reliable marker that shows 
inflammation, but there is no consensus about what 
the cut-off point of NLR should be in such diseases 
when trying to predict the inflammation.

In addition to its predictive effect for showing in-
flammatory process in CAD patients, this new mark-
er has been studied to determine whether it has ef-
fects on the prediction of prognosis of CAD. It has 
been shown that NLR is a systemic inflammatory 
marker which predicts mortality and morbidity in 
patients with high risk CAD and myocardial infarc-
tion [12]. It is linked with increased risk of ventricular 
arrhythmias during percutaneous coronary interven-
tion (PCI) and higher long-term mortality in patients 
undergoing PCI irrespective of indications of PCI [18]. 
In a study by Shen et al., 551 ST elevation myocar-
dial infarction (STEMI) patients treated with percu-
taneous coronary intervention (PCI) were included 
and they proposed to show the effect of NLR on long 
term survival and found that NLR was a strong pre-
dictor for long term mortality after PCI in patients 
with STEMI [5]. In addition to this study, the positive 
relationship between NLR and six month mortality 

Figure 1A. ROC curve analysis for NLR is shown in this 
figure.

Table 2. Results of ROC curve analysis of NLR and other markers of inflammation in CAD.

Parameters Cut-off AUC Sensitivity % Specificity % NPV % PPV %

NLR 1.96 0.575 66.5 48.8 61.7 54.1

ESR, mm/h 9 0.539 69.1 39.9 58.2 51.6

CRP, mg/dl 0.208 0.523 88.2 18.7 63.0 49.9

WBC, /μl 7100 0.528 34.7 73.7 55.0 55.0

Ferritin, ng/mL 25.5 0.557 25.3 85.7 56.4 61.3

NLR = neutrophil-lymphocyte ratio; ESR = erythrocyte sedimentation rate; CRP = C-reactive protein; MPV = Mean platelet 
volume; CAD = Coronary artery disease; AUC = Area of under curve

Table 3. Results of multiple logistic regression analysis of the possible correlates for CAD

Parameters β
95% CI

p valuesLower Upper

NLR 1.208 1.008 1.447 0.041

Smoking 2.281 1.037 5.019 0.040

Hemoglobin, g/dl 0.888 0.759 1.038 0.135

Platelet, /μl 1.000 1.000 1.000 0.958

Creatinine, mg/dl 1.850 0.857 3.993 0.117

Gender (Male) 1.145 0.711 1.845 0.578

Age, years 1.012 0.981 1.044 0.458

ALT, U/L 0.987 0.965 1.009 0.241

ALT = alanine aminotransferase; MPV = Mean platelet volume
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rate was shown in another study designed with acute 
coronary syndrome patients by Tamhane et al. [19]. 
In another study by Ergelen et al., they investigated 
the importance of NLR in patients undergoing per-
cutaneous intervention for STEMI [16]. It was found 
that higher NLR was associated with long-term mor-
tality rate and in-hospital mortality rate in this study. 
A study conducted by Papa et al. showed that NLR 
could be used as a predictor to show mortality rate 
in patients with stable CAD [20]. This marker is also 
found to be associated with arterial stiffness and cor-
oner calcium score [21]. In our study, we could not 
investigate the effect of NLR on mortality or other 
prognostic factors, because it was designed cross sec-
tionally. On the other hand, in light of our findings, 
prospective studies aiming to determine the prog-
nostic effect of NLR on prognosis in this group of pa-
tients may be designed in the future.

Although there are numerous studies showing 
the relationship between NLR and acute or chron-
ic stable CAD, there was no study specifically de-
signed to indicatie the significance of NLR for geri-
atric patients with CAD. Thus, our study has shown 
that there is positive relationship between NLR and 
CAD in geriatric patients. The patients with CAD 
have higher NLR than control patients (2.34 vs. 2.03, 
p=0.003). In our study, ALT and ferritin values were 
lower and creatinine level was higher in CAD group 
when compared to the control group, but in our opin-
ion, because all these parameters were in their nor-
mal range, these results do not have clinical impor-
tance. After ROC curve analysis, it was suggested that 
the optimum NLR cut-off point for CAD was 1.96 
(66.5% sensitivity, 48.8% specificity, 54.1% positive 

predictive values and 61.7% negative predictive val-
ues, AUC=0.575). In literature, the real cut-off value 
of NLR is not known for geriatric patients with CAD. 
So, further prospective studies are needed to estab-
lish the real cut-off value of NLR in geriatric patients 
with CAD and other diseases. Another important 
point of our study is that when we used multivariate 
analysis to show the relationships between risk fac-
tors and CAD, NLR and smoking were found to in-
dependently correlate with CAD in geriatric patients.

There are several limitations of our study. Firstly, 
we used a cross-sectional design that does not show 
a causal relationship. Secondly, patients were eval-
uated only once, so laboratory measurement errors 
may easily have affected the accuracy of the data. 
Thirdly, the relationship between elevated NLR and 
co-morbid conditions may have been confounded 
by some unmeasured covariates (although patients 
with active infection, renal impairment, Alzheimer’s 
disease and diabetes mellitus were excluded from 
the study). Another limitation is that in the pres-
ent study, the CAD group was selected according to 
medical history, so, elapsed time after the diagno-
sis of the coronary condition may have an effect on 
NLR by lowering the level of NLR as compared the 
first acute phase of coronary event.

In conclusion, in our study we found that elderly 
people with CAD have a higher NLR than the con-
trol group. It is the first study investigating NLR in 
geriatric patients with CAD. Also, it was shown that 
NLR was an independent correlate for CAD in the 
elderly. Further prospective studies are needed to es-
tablish a causal relationship between NLR and CAD 
in geriatric population.
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