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Is this issue of the journal, Kim et al.1) aimed to explain the 
association between epicardial fat thickness (EFT) and neutro-
phil to lymphocyte ratio (NLR) as systemic inflammatory mark-
ers in hypertensive patients according to diurnal variation of 
blood pressure (BP). They concluded that EFT and NLR are 
independently associated with impaired diurnal variation of 
BP in hypertensive patients.

Recently, epicardial fat tissue has been proposed as a new 
cardiometabolic risk factor, carrying more risk than subcuta-
neous fat accumulation.2-4) Epicardial fat tissue is the true vis-
ceral fat deposition of the heart, and active organ that produces 
several pro-inflammatory and pro-atherogenic cytokines such 
as angiotensinogen and free fatty acids.5) The major difference 
between epicardial adipose tissue and other visceral adipose 
tissue is its greater capacity for free fatty acid release.6) Elevated 
plasma free fatty acid concentrations may stimulate cardiac au-
tonomic nervous system activity through an increase in plasma 
catecholamine concentrations. Therefore, high level of free fatty 
acid may cause autonomic dysfunction and sympathetic over-
activity, both of which are known mechanisms of the noctur-
nal hypertension may be related to decrease in nocturnal BP 
fall.7)8) Since, O’Brien et al.9) firstly demonstrated the lack of 
decrease in nocturnal BP, known as non-dipping, is associated 
with advanced organ damage. In these days, it is well known 
that the non-dipper BP pattern is associated with increased car-
diovascular mortality and cerebrovascular disease.10-12) There-
fore, the early detection of a non-dipper BP pattern through in-
creased EFT may help identify high-risk individuals for adverse 
cardiovascular events.

However, there is a small limitation in the present study. 
The echocardiographic method might not be the optimal tech-
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nique for quantification of epicardial tissue. Epicardial adipose 
tissue has a 3-dimensional distribution and 2-dimensional echo-
cardiographic EFT may not reflect the total epicardial fat vol-
ume exactly. Furthermore, echocardiographic EFT cannot give 
adequate window of all cardiac segments especially in obese 
subjects and is highly dependent on acoustic windows.13) Many 
methods can be used for EFT measurements and computed 
tomography or magnetic resonance imaging can be better 
method in assessing EFT.14) However, echocardiographic epi-
cardial fat measurement has several advantages, including its 
low cost, easy accessibility, rapid applicability, and good repro-
ducibility. In the present study, the intra- and inter-observer 
variabilities of EFT were good.

Recently, the NLR has emerged as a marker for assessing in-
flammatory status and predicting future cardiovascular risks.15)16) 
Although, NLR might be just a marker reflecting the inflam-
matory process, but recent studies demonstrated the relation-
ship between NLR and cardiovascular risk. And high level of 
NLR is reported to be associated with the non-dipping BP 
pattern.16-18)

In the present study, EFT and NLR were increased in pa-
tients with non-dipper and there was a correlation between 
EFT and NLR. And EFT and NLR were independent predic-
tors of the non-dipper BP pattern in hypertensive patients.

As a conclusion, EFT and NLR may provide information to 
clinicians about the systemic inflammation. So, we believe 
that these findings will evaluate further studies about EFT 
and NLR on cardiovascular risks in hypertensive patients.

References
1.	Kim BJ, Cho KI, Choi JH, Park DH, Yu GI, Im SI, Kim HS, Heo 

JH. Epicardial fat thickness and neutrophil to lymphocyte ratio are increased 
in non-dipper hypertensive patients. J Cardiovasc Ultrasound 2016;24:294-
302.

2.	Sengul C, Duman D. The association of epicardial fat thickness with 

•	Editorials published in the Journal of Cardiovascular Ultrasound do not necessarily represent the views of JCU or the Korean Society of Echocardiography.
•	Received: November 19, 2016  • Revised: November 29, 2016  • Accepted: November 30, 2016
•	�Address for Correspondence: Jae Hyuk Choi, Division of Cardiology, Hangang Sacred Heart Hospital, Hallym University College of Medicine, 12 Beodeunaru-ro 

7-gil, Yeongdeungpo-gu, Seoul 07247, Korea   Tel: +82-2-2639-5400, Fax: +82-2-2633-7571, E-mail: ryanc7998@hallym.or.kr
•	This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0) 	
	 which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

The Relation of Epicardial Fat Thickness, 
Neutrophil to Lymphocyte Ratio and 
Circadian Rhythm of Blood Pressure

Jae Hyuk Choi, MD
Division of Cardiology, Hangang Sacred Heart Hospital, Hallym University College of Medicine, Seoul, Korea

EDITORIAL COMMENT J Cardiovasc Ultrasound  2016;24(4):272-273



273

Relation of EFT, NLR, and Circadian Rhythm | Jae Hyuk Choi

blunted heart rate recovery in patients with metabolic syndrome. Tohoku J 
Exp Med 2011;224:257-62.

3.	Mahabadi AA, Massaro JM, Rosito GA, Levy D, Murabito JM, Wolf 
PA, O’Donnell CJ, Fox CS, Hoffmann U. Association of pericardial fat, 
intrathoracic fat, and visceral abdominal fat with cardiovascular disease 
burden: the Framingham Heart Study. Eur Heart J 2009;30:850-6.

4.	Rosito GA, Massaro JM, Hoffmann U, Ruberg FL, Mahabadi AA, 
Vasan RS, O’Donnell CJ, Fox CS. Pericardial fat, visceral abdominal fat, 
cardiovascular disease risk factors, and vascular calcification in a community-
based sample: the Framingham Heart Study. Circulation 2008;117:605-
13.

5.	Iacobellis G, Barbaro G. The double role of epicardial adipose tissue as pro- 
and anti-inflammatory organ. Horm Metab Res 2008;40:442-5. 

6.	Marchington JM, Mattacks CA, Pond CM. Adipose tissue in the mam-
malian heart and pericardium: structure, foetal development and biochemical 
properties. Comp Biochem Physiol B 1989;94:225-32.

7.	Rahman M, Griffin V, Heyka R, Hoit B. Diurnal variation of blood 
pressure; reproducibility and association with left ventricular hypertrophy in 
hemodialysis patients. Blood Press Monit 2005;10:25-32.

8.	Birkenhäger AM, van den Meiracker AH. Causes and consequences of a 
non-dipping blood pressure profile. Neth J Med 2007;65:127-31.

9.	O’Brien E, Sheridan J, O’Malley K. Dippers and non-dippers. Lancet 
1988;2:397.

10.	Verdecchia P, Schillaci G, Guerrieri M, Gatteschi C, Benemio G, 
Boldrini F, Porcellati C. Circadian blood pressure changes and left ventric-
ular hypertrophy in essential hypertension. Circulation 1990;81:528-36.

11.	Shimada K, Kawamoto A, Matsubayashi K, Ozawa T. Silent cerebro-

vascular disease in the elderly. Correlation with ambulatory pressure. Hyper-
tension 1990;16:692-9.

12.	Cuspidi C, Macca G, Sampieri L, Fusi V, Severgnini B, Michev I, 
Salerno M, Magrini F, Zanchetti A. Target organ damage and non-dip-
ping pattern defined by two sessions of ambulatory blood pressure monitoring 
in recently diagnosed essential hypertensive patients. J Hypertens 2001;19: 
1539-45.

13.	Balta S, Demirkol S, Kurt Ö, Sarlak H, Akhan M. Epicardial adipose 
tissue measurement: inexpensive, easy accessible and rapid practical method. 
Anadolu Kardiyol Derg 2013;13:611. 

14.	Demirkol S, Balta S, Ozturk C, Celik T, Iyisoy A. Different imaging 
modalities in quantification of epicardial adipose tissue thickness. J Clin Hy-
pertens (Greenwich) 2014;16:616.

15.	Cho KI, Ann SH, Singh GB, Her AY, Shin ES. Combined usefulness of 
the platelet-to-lymphocyte ratio and the neutrophil-to-lymphocyte ratio in 
predicting the long-term adverse events in patients who have undergone percu-
taneous coronary intervention with a drug-eluting stent. PLoS One 2015;10: 
e0133934.

16.	Fowler AJ, Agha RA. Neutrophil/lymphocyte ratio is related to the severity 
of coronary artery disease and clinical outcome in patients undergoing angiog-
raphy--the growing versatility of NLR. Atherosclerosis 2013;228:44-5.

17.	Sunbul M, Gerin F, Durmus E, Kivrak T, Sari I, Tigen K, Cincin A. 
Neutrophil to lymphocyte and platelet to lymphocyte ratio in patients with dip-
per versus non-dipper hypertension. Clin Exp Hypertens 2014;36:217-21.

18.	Kaya H, Ertaş F, Soydinç MS. Association between neutrophil to lympho-
cyte ratio and severity of coronary artery disease. Clin Appl Thromb Hemost 
2014;20:221. 


