Myeloperoxidase (MPO), Possible Biomarker in Heart Failure
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The justification for choosing and this enzyme marker to investigate the variation in serum concentration is
supported by at least two arguments: cytokine myeloperoxidase at the level of the hypocritical myocardium,
with or without contractile deficiency, can be secreted by any type of component or resident in the
myocardium In cardiac failure, one of the forms that responds to the oxidative stress existing in the disease
is MPO secretion that occurs early after some authors even during Class | contractile myocardial deficiency

(NYHA classification).
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Myeloperoxidase (MPO), as an oxidative stress marker,
is a serum indicator that highlights the state of activation
of the leukocytes involved in the development of
inflammatory degenerative action in the cardiovascular
apparatus, primarily at the level of the vessels. At this level,
irrespective of vessel topography, including coronary
arteries, the circulating level of myeloperoxidase is the
expression of the action of its reaction products that can
affect the structure and function of HDL-cholesterol but
also the activity of enzymes associated with it [1].

Starting from the scientific literature in the literature that
unanimously states that oxidative stress and endothelial
dysfunction are recognized as pathogenic mechanisms
present not only in ischemic cardiopathy but also in cardiac
insufficiency justifies the decision to include among those
whose serum- | also proposed to cause myeloperoxidase.
Scientifically, it is recognized that myeloperoxidase is a
marker of the inflammatory process that is pathogenic in
both of these disorders. The utility of measuring the
circulating level of myeloperoxidase as a marker of risk
has already been demonstrated for chronic pain ischemic
heart disease and is still a subject of controversial research
for heart failure [2].

Ifin the medical literature studies of the biomarker value
of MPO in cardiac insufficiency are still sporadic, in
ischemic cardiopathy, the circulating values of
myeloperoxidase are universally recognized as an oxidative
stress indicator / marker for risk in coronary syndromes
13].
The motivation of choosing to determine circulating
MPO values in patients with ischemic cardiopathy was
based on these data of universal recognition of
myeloperoxidase as a biomarker in this disease but also
on the need as mentioned above to have a reference
criterion for the analysis of this a parameter determined by
us in patients with heart failure.

Experimental part
Material and method

We constituted a study group composed of 91 patients
with heart failure with a preserved ejection fraction, which
presented the etiology of the myocardial inotropic deficiency
the existence of only an ischemic heart disease (fig.1).
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Legend: m Women=35
m Men=56

Fig. 1. The composition of the study group in relation to the sex of
the patients

Results and discussions

According to a hypothesis formulated since the end of
the last century, myeloperoxidase pathogenesis of cardiac
insufficiency would intervene mediating the relationship
of activated leukocytes to myocardial contractile deficit.
The developed action is a determinism, because the
permanetic activation of the white elements leads to the
progression of heart failure [4,5].

Starting from this pathogenic mechanism by which
myeloperoxidases interfere in the development of cardiac
insufficiency, especially in the form of etiological deficiency
of myocardial irrigation, we have proposed in our study to
investigate the circulating level and the variation of this
enzyme in the 91 patients diagnosed with such a disease.

In the caseload of the whole target group consisting of
patients with cardiac insufficiency due to ischemic
cardiopathy, the mean serum MPO concentration was 351
+24.751U /L and those with the 383 = 14.25 U/ L (mean
serum activity over the entire target group at admission)
and 319 + 23.85 IU / L (for median blood activity across
the target group at discharge).

Comparison of the mean serum concentration of MPO,
regardless of the time of collection / determination, but
also of the calculated lot for the whole lot, shows net
increases higher than both the normal circulating value
and those determined in the group consisting only of
patients with ischemic cardiopathy:

- the mean serum concentration on the entire target
group was 351 £ 24.75 IU / L versus the mean serum
concentration on the whole control batch: 293 + 22.45 1U
/L;

- serum mean activity on the entire target group at
admission; 383 & 14, 25 IU / L versus mean serum activity
on the control group at admission; 298 £ 17.51 U/ L;

- mean blood concentration on the whole target group
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at discharge: 319 £ 23.85 U/ L vs. mean serum discharge
at baseline, within the case of the same control group: 258
+ 2475 Ul / L.

Comparison of the mean serum MPO values determined
in patients with heart failure with those of the same
parameter, but determined in the group formed only by
patients with ischemic cardiopathy, we considered
necessary because the action developed by
myeloperoxidase in the pathogenesis of cardiac
insufficiency seems to be at the level of inter-causal link
coronary artery plaque vulnerabilityand remodeling of the
left ventricular myocardium [6].

The result of the comparison highlights the increase of
the mean serum concentration of MPO in the
determinations performed in the group consisting of
patients with heart failure, by 22% above the mean serum
level determined at the level of the control group, formed
only by sufferers with chronic ischemic heart disease.

The values of our determinations presented in the
previous figure are in line with those of other similar studies.

The study of the mean serum concentration of MPO in
the target group in relation to the systolic volume showed
values approximately equal to the average for the whole
group, regardless of which subgroup the patients belonged
to:

- mean MPO serum activity on the target group: 351.70+
24751V [ L;

- for the mean serum MPO concentration on sublot I:
359.36 + 12.44 U / L;

- for the mean serum MRL concentration on the sub-lot
Il case: 344.44 £ 21.28 Ul / L.

The data presented allow us to argue that in circulatory
insufficiency the circulating level of MPO increases
significantly in the disease but is not dependent on the
systolic flow rate.

Studying within each sublot the mean serum
concentration and its correlation with the ejection fraction
found that serum MPO serum concentrations in both
subparts are increased well above normal compared to
serum normal but slightly higher for the value calculated in
the subgroup of patients with heart failure and conserved
systolic flow.

Our data are coordinated with the results of numerous
international studies that confirm that in circulatory
insufficiency the circulating level of MPO is increased,
correlating with the degree of ejection fraction reduction
or the plasma concentration of natriuretic peptide B. [7,8].

Although in the research literature we have not identified
an explanation of such a behavior of myeloperoxidase, we
consider as a possible explanation the responsibility of
reducing the systolic flow through both the cardiac and
the cardiac, which affects secondary irrigation of all
tissues, reducing it. As a result, the reduction in tissue levels
of both nutrients and oxygen intake generates metabolic
disturbances with the exacerbation of oxidative radical
production. In a subsequent step, exacerbation of ROS /
RNS becomes an activator of the sources of MPO release
inthe blood, i.e., augmentation of the serum activity of this
enzyme, a marker of chronic inflammation.

By comparing the MPO mean concentration values at
discharge to the two target subpopulations, we found that
for caseus patients with reduced ejection fraction cardiac
insufficiency, these were reduced but much less than in
cases of congested heart failure. These increases are nearly
7% in favor of low-ejection fraction.

We interpret the reduction in the mean serum
concentration of MPO at discharge compared to the
discharge value as the expression of statin therapy that
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the patients received. In this regard, we mention as an
argument the many international studies that admit that
statin administration induces a beneficial effect in heart
failure therapy, regardless of LDL level. This is because
according to Kumar A.P and so on, statins would suppress
the expression of MPO actions, thus influencing the
development of ROS / RNS-enabled pathways [9]. In
support of such action, the results of Shishehbor M.H. et al.
which showed that statins have the ability to modulate
RNS action, relying on highlighting reductions in circulating
nitrotirozine levels in patients with heart failure and statins
[10].

The current state of knowledge regarding the value of
myeloperoxidase as a cardiac failure biomarker admits
that myeloperoxidases (MPO), although derived from
leucocytes, were first reported to have increased serum
levels in human heart failure in 2006, by the team of
researchers led by Tang WH Moreover, the study revealed
a correlation between blood levels of myeloperoxidases
and natriuretic atrial BNP (BNP) with prevalence /
association with ventricular myocardial contractile deficit.
[11]. According to studies of the above-mentioned
research team, elevated plasma levels of MPO translate
clinically a severe impairment of the diastolic performance
of the left ventricular myocardium and at the level of the
disruption of systolic function [6]. More recent researches
reconfirm and support the correlation of myeloperoxidase
serum values with the severity of cardiac insufficiency,
recommending it to be used in multimarker strategies still
in the early stages. The contribution brought by myelo-
peroxidase as a component in multimarker complexes
results from at least two beneficial effects whose carriers
are its circulating values:

a.lmproving the predictive value it brings to intermediate
levels elevated by NT-proBNP [12].

b.Also, the fact that serum levels of myeloperoxidase
appear to be independent of those of other markers of the
inflammation, which is still incompletely exploited.

In our study, the mean serum concentration of
myeloperoxidase compared to normal was increased both
in ischemic cardiopathy and in that which produced
congestive heart failure, its values increasing net when
the myocardial myocardial myocardium passes to the
myocardial contractile deficit, possibly to be highlighted
by clinic-paraclinical means. Thus, if the mean serum
concentration of myeloperoxidase in the control group was
293 +22.45IU /L, in heart failure the values increased to
an average of 308 + 24.75 IU / L; increases are clearly
superior in the subgroup formed by heart failure patients
with the preserved ejection fraction (319 = 23.85 U / L)
compared to the determined value, respectively calculated
as mean in the subgroup of patients with cardiac
insufficiency with ischemic heart disease low systolic
blood flow (383 £ 14.25 IU / L).

If we admit that lowering the ejection fraction to the
same etiologic type of heart failure translates from a
myocardial level to a more pronounced reduction in
myocardial contractility compared to cardiac insufficiency
with conserved systolic blood flow, the serum
concentration of myeloperoxidase in sublot Il becomes
serum biological expression of the existence of a higher
myocardial contractile deficit, correlating with the
functional deficit class assessed by the NYHA classification
criteria.

To explain this, starting from the action of
myeloperoxidase family enzymes to intervene in the
process of remodeling the myocardium and especially the
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fibrosis, we hypothesize the possibility that this latter
process is one that increases in intensity , in cases of
reduced heart rate with low systolic blood flow. This
indirectly implies that in the cases of contractile myocardial
deficiency with a preserved ejection fraction, the
remodeling process is still active, decreasing in cases with
low systolic volume, in which case the fibrosis is
augmented.

Our findings are in line with those of Andreou | et al.
which on 60 cases found on the one hand that the plasma
level of myeloperoxidase is higher in patients with low-
ejection fraction with cardiac insufficiency and on the other
hand that correlation between the serum concentration of
myeloperoxidase and the functional deficiency class
myocardial contractile [14-18]. Similarly, based on more
recent studies by Tang W. H et al., Elevated serum
concentrations of myeloperoxidase are correlated with the
functional deficit class of heart failure evaluated after NYHA
classification [11, 19-23].

The high incidence of elevated mean serum
concentration and MPO stagnation in cardiac failure cases
is an additional argument, along with the hyper-MPO-
emitting value, that allow the dosage of circulating enzyme
to be a biomarker for this disease. In order to explain the
persistence of elevated serum concentrations of MPO in
patients with heart failure and when it is in the final stages
of evolution, we start from the action that the enzymes of
the myeloperoxidase family develop, intervening in the
remodeling process of the myocardium and especially
fibrosis. This requires admitting that in the final stages of
evolution of cardiac insufficiency although the process of
myocardial remodeling diminishes, the associated fibrosis
increases in intensity at both myocardial and other organs
/ tissues whose microcirculation is deficient due to the
reduction of the flow rates of the organ, which require
metabolism to occur at nutritional and oxygen deficiency
conditions, leading to an excess of ROS / RNS synthesis.

The cases in the target group with an increase in MPO
serum mean concentration, relative to the ejection fraction,
were distributed by almost 13% (12.8%) more in the systolic
flow reduction sublot. The existence of such a correlation
is one of the arguments that can argue that the circulatory
level of MPO in heart failure correlates with the meaning
and degree of evolution of systolic flow.

In relation to the ejection fraction, basically with the
type of heart failure of the patients, the positive results for
the target sublot | of 10% and for the target sublot Il were
11% of the whole lot. The rate of reduction of the mean
serum MPO increases in the patients of the two sub-classes
is equally sensitive, it allows to conclude that irrespective
of the ejection fraction, therapy and lifestyle in cardiac
insufficiency affects only a very small proportion of serum
pro-inflammatory myeloperoxidase.

The comparison of these positive results, expressed in
percentage terms, allows us to assert that sex is a factor
influencing the evolution of the serum level of
myeloperoixdase. We support this view because, both at
admission and discharge, the incidence of cases with MRO
serum increase was increased differentially, being almost
double for males versus females. The diminishing of the
biomarker activity in women in a 3-fold lower percentage
than in the case of male patients tends to admit that the
results of the therapy established in heart failure are
dependent on the endocrine terrain of the patient. In order
to interpret the findings, as well as the scientific supposition
mentioned, we hypothesize that the response to treatment
in heart failure in women may occur with some delay or
even difference, being one not only slow but even worse,
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from an evolutionary point of view. We reiterate that these
are only a possible hypothesis, because the positive
response, somewhat too much obtained in the case of
male patients, in a relatively short time of only 2 weeks of
therapy requires the study to be expanded with the
extension of the period of therapy, to track the evolution of
myeloperoxidase serum concentration in patients with
heart failure for a long time.

Conclusions

It has been shown that as the systolic volume decreases,
the circulating level of the marker enzyme, while remaining
high, tends to decrease.

We interpret this particular behavior of the circulating
level of the MPO as a scientific argument that in patients
with heart failure and reduced systolic flow, the circulating
level of the enzyme, although increased, undergoes
concordant modification (in the same sense) with the
reduction of the ejection fraction constituting -a risk
biomarker for this type of myocardial contractile deficit.
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