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MICROVASCULAR DISEASE - IS THERE A DIFFERENCE?
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Abstract. Introduction: The clinical significance of inflammation (and markers such as re-
sistin, hsCRP) and oxidative stress (e.g. 8-isoprostanes) for microvascular disease (MVD)
and coronary artery disease (CAD) is still elusive. Aims: To determine the role of the
markers for inflammation and oxidative stress as independent markers for MVD. Methods:
Ninety consecutive patients were recruited: twenty-five of them had CAD; thirty — MVD
and thirty-five were controls. The latter included patients with atypical chest pain, risk fac-
tors, lack of coronary artery disease and negative adenosine test. Coronary angiography
was performed in all participants. The adenosine test was performed in those without
CAD, hs CRP, resistin in plasma and urine 8-isoprostanes were measured. The correla-
tion of all these indicators with CAD and MVD was analyzed. Results: The 8-isoprostanes
showed significant differences between patients with MVD and CAD (0,055/0,52 pg/mmol
Cre; p = 0,028). The same trend was found between CAD patients and the control group
(0,055/0,003 pg/mmol Cre; p = 0,041); as well as between those with MVD and the control
group (0,52/0,003 pg/mmol Cre; p = 0,001). The highest values of 8-isoprostanes were
detected in patients with MVD — 0,52 pg/mmol Cre. Markers for inflammation were similar
in patients with MVD and CAD (hsCRP- p = 0,091, resistin — p = 0,32). Conclusions: hs
CRP, resistin and 8-isoprostanes are involved in the pathogenesis of both CAD and MVD.
However, oxidative stress is probably more important for MVD, therefore 8-isoprostanes
can be a part of panel of markers for its detection and analysis.
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INTRODUCTION

The basicimpairment in the pathogenesis of MVD
is reduced coronary reserve in the absence of
CAD. There are different hypotheses about the
etiology of MVD. Impaired autonomous regulation, in-
creased perception of pain, endothelial dysfunction,
increased inflammatory mediators, hypercoagulative

status, hypercontractility of the smooth muscle cells
that are located closely to a non-obstructive plaque or
hormone disbalance are often implicated. Inflamma-
tion and oxidative stress have been recently accepted
as the key pathophysiological mechanisms of MVD.
Thus measuring the markers of oxidative stress (such
as urine 8-isoprostanes) and inflammation (e.g. plas-
ma concentration of hsCRP and resistin) in patients
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with MVD and their comparison to those with CAD
could clarify their role as additional and/or indepen-
dent diagnostic markers for MVD [1-7].

The aim of our study was to determine the role of
the markers for inflammation and oxidative stress as
independent markers for MVD.

MATERIAL

The study included ninety patients: 25 with OCAD, 30
with MVD and 35 patients served as controls. Coro-
nary angiography was performed in all patients. The
control group included patients with cardiovascular
risk factors, atypical chest pain, lack of CAD and neg-
ative adenosine test. Exclusion criteria were: known
ischaemic heart disease, BMI > 30 kg/m?, chronic
pulmonary disease, respiratory failure, obstructive
sleep apnea, known diabetes mellitus, chronic kidney
disease, known neoplastic disease, autoimmune dis-
ease or immune-suppressive therapy. Five milliliters of
blood and three milliliters of a morning urine sample
were collected from all the patients. A signed informed
consent was preliminary delivered from all of them.

METHODS

Medical history was collected and physical examina-
tion was performed. Anthropometric indices including
height, weight, BMI, waist circumference were mea-
sured. Laboratory and instrumental methods (ECG,
echocardiography, coronarography, intravascular ultra-
sound) were applied. All the patients underwent coro-
nary angiography by Phillips Allura X per FP 20 in the
invasive laboratory of the University Hospital “Alexan-
drovska” during the period Jan-Sep., 2015 year [1, 2].

Coronary flow measurement was used to determine the
coronary artery reserve. A coronary artery obstruction
was excluded. Microvascular disease was assumed
if the coronary artery supply increased less than 2.5
fold after a maximal hyperemic stimulus (adenosine).
[2, 3]. The urine concentration of 8-isoprostanes was
measured by mass spectrometry, using a kit for 8-iso-
proatnes (Cayman, Chemical USA). The concentra-
tions were given in pg/mmol creatinine. Plasma levels
of resistin were measured, applying sandwich ELISA,
RayBio_Human ResistinCat#:ELH-Resistin-001 kit.
The concentration of resistin was presented in pg/
ml. hsCRP was determined by immunonephelometry.
Concentrations were presented in mg/l.

The statistical analysis was performed on a SPSS 15.0
package. P < 0.05 was assumed as statistically sig-
nificant. The distributive test of Kolmogorov Smirnov
showed the absence of normal distribution in the three
groups of patients (controls, patients with CAD and

MVD). A descriptive statistics for the markers of inflam-
mation (hsCRP, resistin) and oxidative stress (8-isopros-
tanes) was applied. All the markers were presented by
medians + standard deviation. For the comparison be-
tween the three groups of patients non-parametric meth-
ods (Kruskall-Wallis, Spearman’s rank test) were used.

RESULTS

Table 1 demonstrates the medians of the inflamma-
tory markers (hsCRP and resistin) in the three groups
of patients.

Table 1. Comparative analysis of the plasma levels
of hsCRP and resistin between the three groups of
patients (coronary artery disease patients, microvas-
cular disease, controls)

Patients Medians Medians

of hsCRP, mgl/l of resistin, pg/ml
Coronary artery disease/ 2,16/1,4 2076/625
The control group p=0,037 p=0,023
Microvascular disease 31,4 2110/625
[The control group p =0,001 p = 0,001
Coronary artery dise-
ase/ Microvascular 3’365? 2076_1201 ;g
disease p=5 p=o

Astatistically significant difference in hs-CRP levels ex-
isted between the patients with MVD and the controls
and between the patients with CAD and the controls.
hsCRP levels were comparable between the patients
with CAD and those with MVD. The data were similar,
regarding resistin plasma levels. Its values were sig-
nificantly higher in patients with CAD and MVD, when
compared to controls. No difference existed in resistin
plasma levels between CAD and MVD patients.

The medians of urine 8-isoprostanes in patients with
CAD, MVD and controls are presented in Table 2. The
medians of 8-isoprostanes in patients with microvas-
cular disease were statistically higher in comparison to
those with coronary artery disease. Both values were
significantly higher in comparison to controls (Table 2).

Table 2. Comparative analysis of the urine concen-

trations of 8-isoprostanes between the three groups

of patients (with coronary artery disease, microvas-
cular disease and controls)

Patients Coronary ar- | Microvascu- Coronary
tery disease/ | lar disease/ | artery disease
The control | The control |/Microvascular
group group disease
8-isoprostanes, 0,055/0,003 0,52/0,003 0,055/0,52
pg/mmol Cre p=0,041 p=0,001 p=0,028
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DISCUSSION

Isoprostanes are markers for lipid peroxidation being
stable and sensitive indicators for oxidative stress in
vivo [4]. Their increased urine excretion is associated
with cardiovascular pathology, obesity, diabetes mel-
litus, insulin resistance, endothelial dysfunction, coro-
nary remodeling and atherosclerosis [5-7]. Our results
confirm recent data. They show that 8-isoprostanes
are increased in CAD and MVD compared to controls.
The role of oxidative stress in the development of MVD
is still elusive and the evaluation of urine concentration
of 8-isoprostanes in patients with MVD may elucidate
this. 8-isoporostanes are statistically different in the
three groups of patients reaching highest values in
MVD group. Hence, oxidative stress is probably more
important for the pathogenesis of MVD and isopros-
tanes could be included in its diagnostic panel.

We have found that hsCRP is significantly increased in
patients with CAD and MVD in comparison to controls.
However, there is not a significant difference, between
the groups of patients with CAD and MVD. Our results
confirm that hsCRP is a non-specific marker typical for
inflammation and atherosclerosis. On the other hand,
it is a modulator of many processes that can contrib-
ute to the progression of atherosclerosis by oxidative
stress. Its unfavorable effects upon endothelial and
smooth muscle cells could potentiate the endothelial
dysfunction as well as atherothrombosis [8-12].

Similar results were obtained for resistin. CAD and
MVD patients have shown higher resistin values in
comparison to controls. This supports recently pub-
lished data, which showed that the increased resistin
is associated with higher prevalence of cardiovascu-
lar events. It plays a key role in the low-grade inflam-
mation and progression of atherosclerosis [13, 14].
Increased resistin levels are found in patients with hy-
pertension and albuminuria, regardless of other risk
factors. Thus, it is related to microvascular dysfunc-
tion in the early stages of essential hypertension [15,
16]. A significant difference in resistin plasma levels
between CAD and MVD has been established. It may
be assumed that resistin should not be applied as in-
dependent inflammatory marker in the pathogenesis
of both diseases. In contrast to others, we have not
found a link between resistin and angiographically
established severity of the coronary disease [17].

CONCLUSIONS

Inflammation and oxidative stress play an important
role in the pathogenesis and the clinical outcome of pa-
tients with CAD. There are a few studies regarding this
issue in MVD. We have established that hsCRP, resis-
tin and 8-isoprostanes participate in the pathogenesis
of both MVD and CAD. Oxidative stress seems to be

more important for the development of MVD. 8-isopros-
tanes could be a part of the MVD diagnostic panel, as
well as a marker for therapeutical follow-up.
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