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Two decades ago, there was an optimistic prediction that 
the treatment of dyslipidemia and hypertension would elimi-
nate coronary artery disease (CAD) by the 20th century. How-
ever, cardiovascular diseases (CVD) is now the greatest single 
contributor (nearly one-third) to global mortality and, unfortu-
nately, CAD still accounts for the largest proportion of CVD.1) 
Furthermore, CVD is expected to dominate mortality trend 
over the next few decades.2) These facts force us to consider novel 
effective methods of risk stratification and treatment strategies. 
Hence, it is not surprising that intense attention has been fo-
cusing on the search of novel biomarkers providing prognostic 
information in CAD patients. In this endeavor, inflammation 
has been a prominent target because of its importance in the 
development and behavior of atherosclerotic plaques. Specifi-
cally, intimal infiltration of inflammatory cells is considered one 
of the initial steps in the development of atherosclerosis.3) In-
flammatory cells also contribute to the development of necrot-
ic core and the disruption of the overlying fibrous cap driven by 
several molecular mechanisms including the apoptosis of foam 
cells and the release of proinflammatory mediators and matrix 
metalloproteinases.4)

Besides the detection of local inflammation in plaques, the as-
sessment of systemic inflammation is also a relevant approach, 
when considering that atherosclerosis is a diffuse disease affect-
ing various arteries of the body. Indeed, many studies have sug-
gested that the risk of CAD is significantly associated with the 
levels of systemic inflammatory markers, including C-reactive 
protein (CRP), erythrocyte sedimentation rate, fibrinogen, and 
circulating adhesion molecules.5)6) In this issue of the Journal of 
Cardiovascular Ultrasound, Kim et al.7) reported an association 
of coronary and carotid artery atherosclerosis with the values of 
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neutrophil-to-lymphocyte ratio (NLR), another inflammatory 
marker. Furthermore, these authors determined that the addi-
tion of NLR significantly improved the discrimination of the 
risk of significant CAD and carotid artery atherosclerosis be-
yond classical cardiovascular risk factors. This biomarker is at-
tractive because it has the advantages of being readily avail-
able, inexpensive, and thus capable of being used in the daily 
clinical practice, compared with other indicators of systemic 
inflammation.

However, more data are clearly required in larger popula-
tions to determine whether NLR can be applied clinically in 
the management of CAD patients. What kinds of data are 
needed to justify the clinical use of NLR as a valuable biomark-
er of systemic inflammation? One of the easiest ways is to fol-
low a well-established precedent, such as CRP. Indeed, there is 
extensive evidence supporting the view that CRP plays an im-
portant role in risk assessment of patients with CVD. Specifi-
cally, multiple prospective epidemiological studies have shown 
the clinical utility of CRP for predicting various common car-
diovascular events, such as incident myocardial infarction, sud-
den cardiac death, stroke, and peripheral artery disease, as well 
as stable CAD.8)9) There have also been numerous studies dem-
onstrating the predictive value of CRP in diverse populations, 
including patients with stable angina and acute coronary syn-
drome and those undergoing percutaneous coronary interven-
tion.10-12) Furthermore, CRP has been shown to provide additive 
prognostic information on top of the widely accepted indica-
tors of CVD risk, for example, at all levels of Framingham risk 
score and at all levels of the metabolic syndrome.8)13) Thanks to 
many studies evaluating the cut-off values of CRP for predict-
ing clinical outcomes, CRP has strong clinical appeal to physi-
cians by allowing them to interpret CRP levels more readily.8)14)

In this regard, it will be a long and winding road to clinical 
application of NLR for CVD detection and prevention. More-
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over, even when aforementioned data are available, we should 
acknowledge that these data can only support the usefulness of 
NLR as a risk marker rather than a risk factor. In other words, 
verification of the causal link between NLR and atherosclero-
sis is a completely different story. Against expectations, the 
causality has not been established for any specific mediator of 
systemic inflammation, including CRP, the most extensively 
studied one.4)15)16) Therefore, at least at this point in time, it is 
plausible that NLR, as do all other inflammatory markers, is 
just a marker reflecting the inflammatory process in patients 
with CVD, not a key element of the causal chain leading to CVD. 
Further research will be needed to clarify the role of NLR as a 
causal contributor to CVD which can pave the way for devel-
oping an inflammation-targeted treatment strategy of CVD.

In conclusion, although there are miles to go before we sleep, 
the study by Kim et al.7) in this issue of the Journal demon-
strates an easy-to-perform, relatively cheap, and promising in-
flammatory biomarker in risk stratification of patients with 
suspected CAD and carotid artery atherosclerosis.

References
1.	Wong ND. Epidemiological studies of CHD and the evolution of preventive 

cardiology. Nat Rev Cardiol 2014;11:276-89.
2.	Committee on Preventing the Global Epidemic of Cardiovascular 

Disease: Meeting the Challenges in Developing Countries, Board on Global 
Health, Institute of Medicine. Promoting cardiovascular health in the devel-
oping world: a critical challenge to achieve global health. Washington, DC: 
National Academies Press;2010.

3.	Libby P. Inflammation in atherosclerosis. Nature 2002;420:868-74.
4.	Hansson GK. Inflammation, atherosclerosis, and coronary artery disease. N 

Engl J Med 2005;352:1685-95.
5.	Danesh J, Wheeler JG, Hirschfield GM, Eda S, Eiriksdottir G, 

Rumley A, Lowe GD, Pepys MB, Gudnason V. C-reactive protein and 
other circulating markers of inflammation in the prediction of coronary heart 
disease. N Engl J Med 2004;350:1387-97.

6.	Engström G, Hedblad B, Stavenow L, Tydén P, Lind P, Janzon L, 
Lindgärde F. Fatality of future coronary events is related to inflammation-
sensitive plasma proteins: a population-based prospective cohort study. Circu-
lation 2004;110:27-31.

7.	Kim BJ, Cho SH, Cho KI, Kim HS, Heo JH, Cha TJ. The combined 
impact of neutrophil-to-lymphocyte ratio and type 2 diabetic mellitus on sig-
nificant coronary artery disease and carotid artery atherosclerosis. J Cardio-
vasc Ultrasound 2016;24:115-22.

8.	Ridker PM, Rifai N, Rose L, Buring JE, Cook NR. Comparison of C-
reactive protein and low-density lipoprotein cholesterol levels in the prediction 
of first cardiovascular events. N Engl J Med 2002;347:1557-65.

9.	Ridker PM. Clinical application of C-reactive protein for cardiovascular 
disease detection and prevention. Circulation 2003;107:363-9.

10.	Morrow DA, Rifai N, Antman EM, Weiner DL, McCabe CH, Can-
non CP, Braunwald E. C-reactive protein is a potent predictor of mortality 
independently of and in combination with troponin T in acute coronary syn-
dromes: a TIMI 11A substudy. Thrombolysis in Myocardial Infarction. J 
Am Coll Cardiol 1998;31:1460-5.

11.	Mueller C, Buettner HJ, Hodgson JM, Marsch S, Perruchoud AP, 
Roskamm H, Neumann FJ. Inflammation and long-term mortality after 
non-ST elevation acute coronary syndrome treated with a very early invasive 
strategy in 1042 consecutive patients. Circulation 2002;105:1412-5.

12.	Bhatt DL, Topol EJ. Need to test the arterial inflammation hypothesis. 
Circulation 2002;106:136-40.

13.	Ridker PM, Buring JE, Cook NR, Rifai N. C-reactive protein, the met-
abolic syndrome, and risk of incident cardiovascular events: an 8-year follow-
up of 14 719 initially healthy American women. Circulation 2003;107: 
391-7.

14.	Pradhan AD, Manson JE, Rossouw JE, Siscovick DS, Mouton CP, 
Rifai N, Wallace RB, Jackson RD, Pettinger MB, Ridker PM. In-
flammatory biomarkers, hormone replacement therapy, and incident coronary 
heart disease: prospective analysis from the Women’s Health Initiative obser-
vational study. JAMA 2002;288:980-7.

15.	C Reactive Protein Coronary Heart Disease Genetics Collaboration 
(CCGC), Wensley F, Gao P, Burgess S, Kaptoge S, Di Angelantonio 
E, Shah T, Engert JC, Clarke R, Davey-Smith G, Nordestgaard BG, 
Saleheen D, Samani NJ, Sandhu M, Anand S, Pepys MB, Smeeth L, 
Whittaker J, Casas JP, Thompson SG, Hingorani AD, Danesh J. As-
sociation between C reactive protein and coronary heart disease: mendelian 
randomisation analysis based on individual participant data. BMJ 2011; 
342:d548.

16.	Brunner EJ, Kivimäki M, Witte DR, Lawlor DA, Davey Smith G, 
Cooper JA, Miller M, Lowe GD, Rumley A, Casas JP, Shah T, 
Humphries SE, Hingorani AD, Marmot MG, Timpson NJ, Kumari M. 
Inflammation, insulin resistance, and diabetes--Mendelian randomization 
using CRP haplotypes points upstream. PLoS Med 2008;5:e155.


