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Abstract

Chronic heart failure (HF) is considered important clinical
setting associated with increased morbidity and mortality
rates. Biomarkers are widely used aimed improve
diagnostics and prediction of HF, while several
biomarkers, i.e., natriuretic peptides, galectin-3, ST2,
might exhibit similar prognostication for both HF with
reduced (HFrEF) and preserved ejection fraction (HFpEF).
Based on the currently available data, endothelial cell-
derived micro particles (MPs) may consider a biomarker of
endothelial dysfunction. Moreover, imbalance between
endothelial cell-derived MPs predominantly associated
with increased apoptotic derived MPs and decreased MPs
shedded from activated endothelial cells (determined as
“impaired phenotype”) might be a maker of HF
development and progression. Probably, “impaired
phenotype” of circulating endothelial cell-derived MPs
could independently predict clinical outcomes in HF
beyond traditional cardiovascular risk factors.
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Editorial
Heart failure (HF) is concerned a major health problem

associated with high prevalence, morbidity, mortality, and
financial expenditures [1], whereas mortality rate have
exhibited a tendency to decline over the past decade in the
developing countries [2]. Over the last decade substantial
changing in HF phenotype’ presentation has found [3]. Recent
studies have revealed that the newly diagnosed incidences of
HF with reduced ejection faction (HFrEF) have declined,
although frequency of HF with preserved ejection fraction
(HFpEF) appears to be araised [4-6]. Most interestingly, the
clinical outcomes including mortality and re-admission in
patients with HFpEF were not better than in individuals with
HFrEF [7, 8]. Nevertheless, both HF phenotype’ presentations
have sufficiently distinguished in CV risk factors, metabolic co-
morbidities, and aging [9]. Whether cardiovascular (CV) and
metabolic risk factors may substantially change the incidence
of HF remains to be controversial [10, 11].

Current HF clinical guidelines are recommended to use
limited numerous of biomarkers (natriuretic peptides,
galectin-3, cardiac troponins, ST2) to risk stratify the patients
with acute, acutely decompensated, and chronic HF, as well as
probably to biomarker-guided therapy [12, 13]. However,
biomarker determinations for individuals with both HF
phenotypes (HFrEF and HFpEF) undoubtedly require
prospective validation due to concerning in clarification of
useful regarding predicting prognosis [14, 15]. In this context,
the discovery of novel biomarkers, which could have higher
predictive value irrespective recently defined limitations
suitable for “old” biomarkers, appears to be attractive.

Micro particles (MPs) are defined small phospholipid-rich
micro vesicle (diameter less 100 nm) realized from various
types of cells due to apoptosis or activation by several stimuli
[16]. Depending of their origin (deriving from activated cells or
apoptotic cells) MPs may exhibit controversial effects [17].
Indeed, activated endothelial cell MPs contribute to repair
capabilities regarding vasculature, whereas apoptotic
endothelial cell MPs may directly and indirectly worse
endothelial integrity and functionality [17, 18]. MPs are
involved in pathophysiology of wide spectrum states including
inflammation, blood coagulation/thrombosis, cell cooperation,
cell differentiation/growth, malignancy/tumor progression,
metastasis, angiogenesis/neovascularization [17, 19-21].

High circulating levels of MPs deriving mainly from
erythrocytes, mononuclears, endothelial cells and platelets
were found in individuals who were suspected to have CV
disease or exhibited CV/metabolic risk factors, as well as in
patients with known CV disease. Although erythrocytes- and
platelets-derived MPs widely contributed to coagulation
cascade and inflammation that are considered a clue of
atherothrombosis, myocardial infarction, ischemia-induced
cardiac dysfunction [20, 21], endothelial cell-derived MPs were
found to be a marker of endothelial dysfunction and predictor
of HF advance and development [17]. Therefore, recent
studies have shown a causality role of circulating MPs derived
from endothelial cells in atherosclerosis, endothelial
dysfunction, HF, myocardial infarction, thromboembolism,
diabetes-induced vasculopathy, renal disease [22-26]. It has
been suggested that some triggers, i.e., neurohormones,
active molecules, growth factors, cytokines, free radicals,
might effect on repair ability of progenitor cells through
epigenetic modifications contributing to MP secretion. Finally,
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MPs may link activity of endogenous repair systems and CV
risk factors [27].

Recently it has been reported that imbalance in numerous
of circulating MPs derived from apoptotic and activated
endothelial cells (determined as “impaired phenotype”) might
be not only biomarker of endothelial dysfunction in HF
patients and predictor of HF phenotypes’ development, but it
exhibited predictive value in individuals with cardiac
dysfunction [23, 28-30]. Indeed, elevated level of apoptotic
endothelial cell-derived MPs associated with decreased
number of angiogenic MPs shadding from activated
endothelial cells are discussed a common attribute of cardiac
dysfunction beyond etiology and concomitant risk factors.
Interestingly, impaired phenotype of MPs pattern might
determine in several states including non-CV disease, such as
metabolic syndrome, obesity, insulin resistance [29]. Whether
impaired phenotype of MPs might play a causality role in CV
disease including HF or, in contrast, underdiagnosed CV
disease are prior imbalance in MPs’ pattern is not fully clear
[31].

Updating our knowledge, pattern of endothelial cell-derived
MPs might be a secondary target of HF medical care to
improve clinical outcomes and individualize the treatment
strategy of cardiac dysfunction depending on HF phenotypes.
Unfortunately, there is not clinical evidence regarding useful of
impaired MPs’ pattern in prediction of HF phenotype
development in greater patient cohort. Therefore, direct
comparison of predictive values regarding MPs’ pattern and
other HF biomarkers are needed to be performed. The large
clinical trials are required to explain the role of endothelial
cell-derived MPs’ pattern as biomarker of HF phenotypes, HF
development, and probably HF-related outcomes.

In conclusion, endothelial cell-derived MPs have promise in
the clinical aspects linking epigenetic regulation of HF
phenotypes, CV risk factors, and individual prognostication
toward HF evolution. The practical use of measurements of
MPs’ numbers appears to be interesting, whereas there are
several limitations regarding standardization of the
appropriate methods and interpretation of data received.
However, endothelial cell-derived MPs interact in HF
manifestation and development and may probably have
independent predictive value. More investigations are needed
to identify an unequivocal association between “impaired
phenotype” of endothelial cell-derived MPs and prognosis in
HF individuals.

References
1. Dunlay SM, Roger VL (2014) Understanding the epidemic of

heart failure: past present and future. Curr Heart Fail Rep 11:
404-415.

2. Chen J, Normand SL, Wang Y, Krumholz HM (2011) National and
regional trends in heart failure hospitalization and mortality
rates for Medicare beneficiaries 1998-2008. JAMA 306:
1669-1678.

3. Wong CY, Chaudhry SI, Desai MM, Krumholz HM (2011) Trends
in comorbidity, disability, and polypharmacy in heart failure. Am
J Med 124: 136-143.

4. Roger VL (2015) Cardiovascular diseases in populations: secular
trends and contemporary challenges-Geoffrey Rose lecture,
European Society of Cardiology meeting 2014. Eur Heart J 36:
2142-2146.

5. Chamberlain AM, St Sauver JL, Gerber Y, Manemann SM, Boyd
CM, et al. (2015) Multimorbidity in heart failure: a community
perspective. Am J Med 128: 38-45.

6. Berardi C, Chamberlain AM, Bursi F, Redfield MM, McNallan SM,
et al. (2013) Heart failure performance measures: eligibility and
implementation in the community. Am Heart J 166: 76-82.

7. Kaneko H, Suzuki S, Yajima J, Oikawa Y, Sagara K, et al. (2013)
Clinical characteristics and long-term clinical outcomes of
Japanese heart failure patients with preserved versus reduced
left ventricular ejection fraction: a prospective cohort of Shinken
Database 2004-2011. J Cardiol 62: 102-109.

8. Whellan DJ, Stebbins A, Hernandez AF, Ezekowitz JA, McMurray
JJ, et al. (2016) Dichotomous Relationship between Age and 30
Day Death or Rehospitalization in Heart Failure Patients
Admitted with Acute Decompensated Heart Failure: Results
From the ASCEND-HF Trial. J Card Fail.

9. Nakada Y, Kawakami R, Nakano T, Takitsume A, Nakagawa H, et
al. (2016) Sex differences in clinical characteristics and long-
term outcome in acute decompensated heart failure patients
with preserved and reduced ejection fraction. Am J Physiol
Heart Circ Physiol 310: H813-H820.

10. Dunlay SM, Weston SA, Jacobsen SJ, Roger VL (2009) Risk factors
for heart failure: a population-based case-control study. Am J
Med 122: 1023-1028.

11. Avery CL, Loehr LR, Baggett C, Chang PP, Kucharska-Newton AM,
et al. (2012) The population burden of heart failure attributable
to modifiable risk factors: the ARIC (Atherosclerosis Risk in
Communities) study. J Am Coll Cardiol 60: 1640-1646.

12. McMurray JJ, Adamopoulos S, Anker SD, Auricchio A, Böhm M,
et al. (2012) Task Force for the Diagnosis and Treatment of Acute
and Chronic Heart Failure 2012 of the European Society of
Cardiology. ESC guidelines for the diagnosis and treatment of
acute and chronic heart failure 2012: The Task Force for the
Diagnosis and Treatment of Acute and Chronic Heart Failure
2012 of the European Society of Cardiology. Developed in
collaboration with the Heart Failure Association (HFA) of the
ESC. Eur J Heart Fail 14: 803-869.

13. Yancy CW, Jessup M, Bozkurt B, Butler J, Casey DE Jr, et al (2013)
American College of Cardiology Foundation; American Heart
Association Task Force on Practice Guidelines. 2013 ACCF/AHA
guideline for the management of heart failure: a report of the
American College of Cardiology Foundation/American Heart
Association Task Force on Practice Guidelines. J Am Coll Cardiol
62: e147-e239.

14. Miró Ò, Peacock FW, McMurray JJ, Bueno H, Christ M, et al.
(2016) Acute Heart Failure Study Group of the ESC Acute
Cardiovascular Care Association. European Society of Cardiology
- Acute Cardiovascular Care Association position paper on safe
discharge of acute heart failure patients from the emergency
department. Eur Heart J Acute Cardiovasc Care.

15. Zile MR, Jhund PS, Baicu CF, Claggett BL, Pieske B, et al. (2016)
Prospective Comparison of ARNI With ARB on Management of
Heart Failure With Preserved Ejection Fraction (PARAMOUNT)

Biomarkers Journal

Vol.2 No.2:14

2016

2 This article is available from: http://biomarkers.imedpub.com/archive.php

http://biomarkers.imedpub.com/archive.php


Investigators. Plasma Biomarkers Reflecting Profibrotic
Processes in Heart Failure with a Preserved Ejection Fraction:
Data From the Prospective Comparison of ARNI With ARB on
Management of Heart Failure With Preserved Ejection Fraction
Study. Circ Heart Fail.

16. Burnier L, Fontana P, Kwak BR, Scherrer A (2009) Cell-derived
microparticles in haemostasis and vascular medicine. Thromb
Haemost 101: 439-451.

17. Berezin A, Zulli A, Kerrigan S, Petrovic D, Kruzliak P (2015)
Predictive role of circulating endothelial-derived microparticles
in cardiovascular diseases. Clin Biochem 48: 562-568.

18. Sabatier F, Camoin-Jau L, Anfosso F, Sampol J, Dignat-George F
(2009) Circulating endothelial cells, microparticles and
progenitors: key players towards the definition of vascular
competence. J Cell Mol Med 13: 454-471.

19. Horn P, Erkilet G, Veulemans V, Kröpil P, Schurgers L, et al (2016)
Microparticle-Induced Coagulation Relates to Coronary Artery
Atherosclerosis in Severe Aortic Valve Stenosis. PLoS One 11:
e0151499.

20. Davizon P, López JA (2009) Microparticles and thrombotic
disease. Curr Opin Hematol 16: 334-341.

21. Schmidt DE, Manca M, Hoefer IE (2012) Circulating endothelial
cells in coronary artery disease and acute coronary syndrome.
Trends Cardiovasc Med 25: 578-587.

22. Hoefer IE, Steffens S, Ala-Korpela M, Bäck M, Badimon L, et al.
(2015) ESC Working Group Atherosclerosis and Vascular Biology.
Novel methodologies for biomarker discovery in atherosclerosis.
Eur Heart J 36: 2635-2642

23. Berezin AE, Kremzer AA, Martovitskaya YV, Berezina TA,
Gromenko EA (2016) Pattern of endothelial progenitor cells and

apoptotic endothelial cell-derived microparticles in chronic
heart failure patients with preserved and reduced left
ventricular ejection fraction. EBioMedicine 4: 86-94.

24. Berezin AE, Kremzer AA, Samura TA, Berezina TA, Kruzliak P
(2015) Impaired immune phenotype of circulating endothelial-
derived microparticles in patients with metabolic syndrome and
diabetes mellitus. J Endocrinol Invest 38: 865-874.

25. Mohandas R, Segal MS (2010) Endothelial progenitor cells and
endothelial vesicles - what is the significance for patients with
chronic kidney disease? Blood Purif 29: 158-162

26. Berezin AE, Kremzer AA, Martovitskaya YV, Samura TA, Berezina
TA (2015) The Association of Subclinical Hypothyroidism and
Pattern of Circulating Endothelial-Derived Microparticles Among
Chronic Heart Failure Patients. Res Cardiovasc Med 4: e29094.

27. Quesenberry PJ, Aliotta JM (2010) Cellular phenotype switching
and microvesicles. Adv Drug Deliv Rev 62: 1141-1148.

28. Berezin AE, Kremzer AA, Martovitskaya YV, Samura TA, Berezina
TA, et al. (2015) The utility of biomarker risk prediction score in
patients with chronic heart failure. Int J Clin Exp Med 8:
18255-18264.

29. Berezin AE, Kremzer AA, Samura TA, Martovitskaya YV,
Malinovskiy YV, et al. (2005) Predictive value of apoptotic
microparticles to mononuclear progenitor cells ratio in
advanced chronic heart failure patients. J Cardiol 65: 403-411.

30. Berezin AE, Kremzer AA, Martovitskaya YV, Samura TA, Berezina
TA (2014) The predictive role of circulating microparticles in
patients with chronic heart failure. BBA Clin 3: 18-24.

31. Berezin AE (2015) Impaired Pattern of Endothelial Derived
Microparticles in Heart Failure Patients. J Mol Genet Med 9:
152-154.

 

Biomarkers Journal

Vol.2 No.2:14

2016

© Copyright iMedPub 3


	Contents
	Impaired Phenotype of Endothelial Cell-Derived Micro Particles: The Missed Link in Heart Failure Development?
	Abstract
	Editorial
	References


