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For many years, cardiovascular diseases (CVDs) have
been the number one cause of mortality in the United
States. According to the Centers of Disease Control and
Prevention (CDC), heart diseases have led to 614,348
deaths in 2014, which is equivalent to 192.7 deaths per
100,000 population (1). In this perspective, while healthcare
providers direct their efforts at controlling the traditional
cardiovascular risk factors, researchers are investigating
biomarkers which could risk stratify patients and determine
prognosis of CVDs.

Several markers were correlated to CVDs in the past
two decades, such as red blood cell distribution width
(RDW) which has been described as a diagnostic and
prognostic factor in CVDs (2). Inflammation is a well-
known histopathological finding in atherosclerosis; it also
plays a major role in acute coronary syndrome and other
CVDs. In this context, multiple studies have suggested
the inflammatory marker C-reactive protein (CRP) as
an indicator of CVDs (3,4). Other markers including
Interleukins have been also linked to atherosclerosis and
congestive heart failure (5,6). White blood cells (WBCs)
are a major component of all inflammatory processes. Both
WBC count and neutrophil to lymphocyte ratio (NLR)
have been described as a risk factor, diagnostic factor, or
prognostic factor for various CVDs (7-9).

In a recent edition of the Fournal of the American College
of Cardiology, Shah et al. showed a correlation between
neutrophil count (NC) and 12 CVDs in an adult population
(10). They investigated 775,000 adults from the CALIBER
(Clinical Research Using Linked Bespoke Studies and
Electronic Health Records) registry. This cohort, in the
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beginning of the study, was shown to have no CVD and was
then followed for a median period of 3.8 years during which
55,000 patients developed at least one of the 12 CVDs being
studied. The patients were separated into two categories,
“acute” and “stable”, in order to decrease the selection bias.
The first category included patients who were in the hospital
at the time of the blood work, or had a recent vaccination,
recent infection, recent steroid or methotrexate use, or
few other conditions. The second category included all
patients who did not fulfill any criteria of the first group. For
statistical analysis, Cox proportional hazards models were
used for each of the CVDs. Hazard ratios were adjusted for
characteristics and comorbidities (10).

This study demonstrated a strong correlation between
NC and heart failure (HR: 2.04; 95% CI: 1.82 to 2.29),
peripheral arterial disease, unheralded coronary death,
abdominal aortic aneurysm and nonfatal myocardial
infarction. There was no association between NC and stable
angina (HR: 0.97; 95% CI: 0.88 to 1.07), unstable angina,
or intracranial hemorrhage. The link with ischemic stroke
(HR: 1.36; 95% CI: 1.17 to 1.57) and transient ischemic
attack was weak. Interestingly, compared to patients with
a lower NC (2x10” to 3x10°/L), those with higher NC
(3x10’ to 4x10°/L) appeared to have more comorbidities (ex:
connective tissue diseases) and cardiovascular risk factors
such as diabetes and tobacco use. Detailed analysis of
results revealed that NC was associated with TTA in women
more often than in men (HR: 1.10 vs. 1.07; P=0.001), and
associated with an initial presentation of heart failure in men
more often than in women (HR: 1.05 vs. 1.00; P=0.007) (10).

One of the strengths of the study is the huge sample

jlpm.amegroups.com 7 Lab Precis Med 2017;2:33


https://crossmark.crossref.org/dialog/?doi=10.21037/jlpm.2017.06.04

Page 2 of 3

size which increases the statistical power. The CALIBER
registry (which accounts for 4% of the population of
England) appeared to be representative in terms of age,
ethnicity, sex, and mortality. Based on previous experience
with NLR and RDW, the biggest challenge has always been
the establishment of a threshold to be able to confidently
associate these values with a cardiovascular risk. Nonetheless,
Shah ez al. were able to overcome this by stratifying NC into
intervals, even within the normal range (10).

The study appears to also have some limitations. Like
all observational studies, correlation does not imply
causation. Conspicuously missing from the analysis was
the determination of the linkage between NC and valvular
heart disease, and thromboembolism which have been
shown to have an association with NLR. However, all the
major CVDs were well represented in the study. Also,
patients with higher NC were more likely to have more
comorbidities, as the elevated NC could be a consequence
of those illnesses as opposed to being an independent
cardiovascular risk factor. To emphasize this idea, smoking,
which was one of these comorbidities, was linked in previous
studies to higher NCs; in 1994, Schwartz et 4/. were able to
prove that pack-years smoking are an independent predictor
of the absolute NC (11).

The CALIBER study is a very important addition to
the literature in the quest for identifying biomarkers for
the prediction of CVDs. The results suggest that NC may
be useful as a predictor of CVD and potentially used in
diagnostic and prognostic stratification models.

In recent years, biomarkers have attracted a growing
interest. Despite CALIBER not establishing causality, just
like most of the previous trials, it is a boost to the search
for an available, reliable, and reproducible biomarker as we
seek for alternative tools to assist clinicians in diagnosing,
monitoring patient response to treatment, and predicting
prognosis. Physicians should be aware of this association and
an elevated NC should trigger a higher suspicion of CVD.

In this era of modern research, most researchers are
focused on developing new and expensive technologies
to diagnose, manage and prognosticate diseases. While
not mitigating the importance of such research for the
advancement of patient care, the studies reviewed here
highlight the possibility of finding more utilities in
inexpensive material that is already available to us.

Acknowledgments

Funding: None.

© Journal of Laboratory and Precision Medicine. All rights reserved.

Journal of Laboratory and Precision Medicine, 2017

Footnote

Provenance and Peer Review: This article was commissioned
and reviewed by Executive Editor Zhi-De Hu (Department
of Laboratory Medicine, General Hospital of Ji’'nan Military
Region, Ji’nan, China).

Conflicts of Interest: All authors have completed the ICMJE
uniform disclosure form (available at http://dx.doi.
org/10.21037/jlpm.2017.06.04). The authors have no
conflicts of interest to declare.

Ethical Statement: The authors are accountable for all
aspects of the work in ensuring that questions related
to the accuracy or integrity of any part of the work are
appropriately investigated and resolved.

Open Access Statement: This is an Open Access article
distributed in accordance with the Creative Commons
Attribution-NonCommercial-NoDerivs 4.0 International
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with
the strict proviso that no changes or edits are made and the
original work is properly cited (including links to both the
formal publication through the relevant DOI and the license).
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1. Kochanek KD, Murphy SL, Xu J, et al. Deaths: Final Data
for 2014. Natl Vital Stat Rep 2016;65:1-122.

2. Danese E, Lippi G, Montagnana M. Red blood cell
distribution width and cardiovascular diseases. ] Thorac
Dis 2015;7:E402-11.

3. Buckley DI, Fu R, Freeman M, et al. C-reactive protein as
a risk factor for coronary heart disease: a systematic review
and meta-analyses for the U.S. Preventive Services Task
Force. Ann Intern Med 2009;151:483-95.

4. Danesh J, Collins R, Appleby P, et al. Association of
fibrinogen, C-reactive protein, albumin, or leukocyte
count with coronary heart disease: meta-analyses of
prospective studies. JAMA 1998;279:1477-82.

5. Kanda T, Takahashi T. Interleukin-6 and cardiovascular
diseases. Jpn Heart ] 2004;45:183-93.

6. Apostolakis S, Vogiatzi K, Amanatidou V, et al. Interleukin 8
and cardiovascular disease. Cardiovasc Res 2009;84:353-60.

7. Bhat T, Teli S, Rijal ], et al. Neutrophil to lymphocyte

ratio and cardiovascular diseases: a review. Expert Rev

jlpm.amegroups.com 7 Lab Precis Med 2017;2:33


http://dx.doi.org/10.21037/jlpm.2017.06.04
http://dx.doi.org/10.21037/jlpm.2017.06.04
https://creativecommons.org/licenses/by-nc-nd/4.0/

Journal of Laboratory and Precision Medicine, 2017

Cardiovasc Ther 2013;11:55-9.

8. Afari ME, Bhat T. Neutrophil to lymphocyte ratio
(NLR) and cardiovascular diseases: an update. Expert Rev
Cardiovasc Ther 2016;14:573-7.

9. Bhat TM, Afari ME, Garcia LA. Neutrophil lymphocyte
ratio in peripheral vascular disease: a review. Expert Rev

doi: 10.21037/jlpm.2017.06.04

Cite this article as: Aoun J, Afari ME, Bhat TM. Neutrophil
counts and initial presentation of 12 cardiovascular diseases. J
Lab Precis Med 2017;2:33.

© Journal of Laboratory and Precision Medicine. All rights reserved.

10.

11.

Page 3 of 3

Cardiovasc Ther 2016;14:871-5.

Shah AD, Denaxas S, Nicholas O, et al. Neutrophil Counts
and Initial Presentation of 12 Cardiovascular Diseases: A
CALIBER Cobhort Study. ] Am Coll Cardiol 2017;69:1160-9.
Schwartz J, Weiss ST. Cigarette smoking and peripheral
blood leukocyte differentials. Ann Epidemiol 1994;4:236-42.

jlpm.amegroups.com 7 Lab Precis Med 2017;2:33



