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ABBREVIATIONS

ACE - angiotensin converting enzyme

AHF — acute heart failure

AM — affected myocardium

AMI — acute myocardial infarction

ARB — angiotensin receptor blocker

AUC — area under the curve

AV — atrioventricular

BAB — beta-adrenoblocker

BMI — body mass index

CA — coronary artery

CABG - coronary artery bypass grafting

CD - colour Doppler

CFR — coronary flow reserve

CK — creatine kinase

CK-MB - creatine kinase MB fraction

CRP — C-reactive protein

CV — cardiovascular

DBP — diastolic blood pressure

DSE — dobutamine stress echocardiography
ECG - electrocardiography

EDV - end-diastolic volume

ESV - end-systolic volume

ICU — intensive care unit

IR — ischaemic-reperfusion injury

IRA — infarct-related artery

HR — heart rate

LAD — left anterior descending coronary artery
LDDE - low-dose dobutamine echocardiography
LV — left ventricular

LVEF — left ventricular ejection fraction



MBg — megabecquerel

MI — myocardial infarction

PCI — percutaneous coronary intervention

ROC — Receiver Operating Characteristic curve
SBP - systolic blood pressure

SD — standard deviation

SPECT - Single-photon emission computed tomography
STEMI — ST-elevation acute myocardial infarction
Tc — technetium

TDE - transthoracic Doppler echocardiography
TIMI — Thrombolysis In Myocardial Infarction
TPD - total perfusion defect

WMSI — wall motion score index

2D Echo — two-dimensional echocardiography

3D Echo - three-dimensional echocardiography

Introduction

Mechanical percutaneous coronary intervention (Pé@hd pharmacological
reperfusion therapy (fibrinolysis) are the key noeth of treatment of patients with acute
myocardial infarction (AMI) helping to reduce thefarct size and the risk of heart
failure and improving short-term and long-term aues of AMI. Compared with
fibrinolytic therapy, when performed within 90-12@inutes after first medical contact,
PCl is the preferred method for restoration of ratfaelated artery (IRA) patency. It is
believed that re-opening of the artery as soonoasiple restores blood flow not only in
the major epicardial artery, but also in its snmlinches and at microcirculation level
and thus ensures reperfusion of myocardium. Thexef@ goal of reperfusion therapy is
to restore blood flow not only in the target comgnaartery (CA), but also at
microcirculation level and to provide conditionsr fdeveloping the smallest area of
irreversibly affected (necrotic) myocardium. Howevdespite timely and effectively

restoration of coronary flow in the IRA, when coapyp angiography reveals



thrombolysis in myocardial infarction (TIMI) flow 3n the infarct vessel, various
examination methods (invasive and non-invasive)eaéwleep and wide lesion of
myocardium. When ischemic-reperfusion (IR) injurgcors, it causes malfunction of
myocytes and blood vessel network, as well as relplysiological instability of cells.
The following clinical presentations are typicat this injury:

1) disturbance of anatomical and functional intiggoif microcirculation, causing

the slow-reflow or no-reflow phenomenon,;

2) myocardial stunning;

3) arrhythmias of reperfusion (life-threateninghgthmias);

4) enlargement of the infarct zone.

Inadequate myocardial reperfusion, i.e., slow-m&ftor no-reflow phenomenon, is
estimated in up to 20-50% of patients with ST-elestaacute myocardial infarction
(STEMI) (and up to 80% in patients with STEMI otetleft ventricular (LV) anterior
wall). In other words, it is a phenomenon when agmphy does not reveal any
mechanical blood flow obstruction, and various @rdmaging techniques (invasive
and non-invasive) reveal disorder of myocardialfymon. Several explanations are
possible for this phenomenon: microembolizationdadtal segments of CA tree by
atheromatous masses (crystals of cholesterol)elptat and leukocytes aggregates;
dysfunction of endothelium and increased expressibnadhesion molecules and
selectins, excretion of vasoactive substances mguspasm of microvessels of
myocardium (vasoconstriction); increased activatanneutrophils and complement
system and intensification of inflammation; increésproduction and excretion of
reactive oxygen species and proteases causingaseref the cell membranes
permeability, intumescence of endothelial cells,onies and forming blood cell
obstruction at the microcirculatory level; apopsosind necrosis of cardiomyocites.
Therefore IR injury of myocardium is the main cauetermining unfavorable clinical
outcomes of AMI: due to insufficient blood flow #te level of microcirculation and
continued myocardial ischaemia wider lesion of naydawm develops, disorder of
global and segmental LV contractile function reagyas well as changes in shape and
volume of LV (remodeling) occur, frequent episodésacute coronary syndrome. It is
therefore very important to restore myocardial bidtow as soon as possible and in

most effective way and also prevent or reduce IRrynof myocardium and thus



improve short-term and long-term clinical outconmésmyocardial infarction (MI). At
the present time great attention is paid to theelbgment of new mechanical and
pharmacological means for prevention or reductiBninjury of myocardium during
AMI. Results of experimental and clinical reseaodnfirm that use of any additional
(mechanical or pharmacological) means to preventrealuce this injury is more
beneficial when they are used before vessel reingesturing PCI compared with the
use of these means when injury is already diagnesedfor treatment of the slow-
reflow or no-reflow. Use of additional means imnadly before reperfusion supposedly
prepares CA tree at microcirculation level for mépsion injury and prevents such
injury; adequate myocardial perfusion is anticipatBepresentation of slow-reflow or
no-reflow is the key link of the IR injury of theyocardium, and it is the main cause of
faster loss of myocyte structure and integrity,tudisance of contractile function of
myocardium, development of wider area of infarctiofherefore many of
pharmacological drugs used in experimental andicelinresearch were intended to
prevent and to treat this phenomenon. Since thefesamtion of this phenomenon is
caused by many factors and their interactions, means involving multiple mode of
action and suppressing many factors causing tleaginenon are being developed.

The goal of this research is to determine the afldigh-dose adenosine used
additionally to conventional reperfusion therapyC[(Rvith stenting) in prevention or
reduction IR injury during AMI. Adenosine action ofducing IR injury is associated
with anti-inflammatory, antiplatelet, antineutropicy vasodilatation actions, as well as
with prevention of penetration of €aons and free radicals into cells and mechanisms
of *“pre-conditioning” and “post-conditioning”. We Is® tended to determine
effectiveness of different modes of reperfusionrapg (PCI with adenosine and PCI
without adenosine) in preserving global and locéldontractile function, coronary flow
reserve, in reducing final infarct size evaluatesthg modern imaging techniques not

only during AMI, but also at 5 months follow-up @ftreperfusion.

Scientific novelty. In this study we investigated for the first timiéeet of high-
dose adenosine applied directly to IRA and by cwdus intravenous infusion on
prevention or reduction of ischemic-reperfusionungjof myocardium during AMI. We

used modern imaging techniques to estimate thetefémess of reperfusion therapy.



The results of reperfusion therapy with adjunctdenosine and without adenosine were
analyzed in two homogeneous by reference variadplesps of patients; this was not
done in previous studies. Such a comprehensiveiavah of the contractile function of
LV and myocardial perfusion during AMI and at 5 it follow-up after reperfusion
has been never done before. The comprehensiveagiaalof myocardial perfusion and
LV function increases the accuracy of the diageasiethods in predicting the recovery

of LV function and final infarct size at the follewp period.

Aim of the researchis to evaluate the role of adenosine added toriegien
therapy in reducing the final infarct size and presg the left ventricular function in

patients with acute myocardial infarction.

Objectives of the research:

1. To evaluate the influence of adenosine added terfegion therapy on global and
segmental left ventricular contractile function amgocardial perfusion during the
acute phase of myocardial infarction.

2. To determine the influence of adenosine on glolmal segmental left ventricular
contractile function, final infarct size and clialcoutcomes at 5 months follow-up
after reperfusion.

3. To evaluate the influence of adenosine added terfegion therapy on adequate and
effective myocardial reperfusion determining optirpeeservation and recovery of
the left ventricular function.

4. To determine the key factors, predicting the pnestgosn and the recovery of the left
ventricular function after reperfused myocardidanation.

5. To assess the value of non-invasive imaging methogsedicting the recovery of

the left ventricular function after reperfused mgmatial infarction.

Practical significance of the researchWhen positive impact of adenosine added
to reperfusion therapy for prevention or reductmhnischemic-reperfusion injury of
myocardium and preserving the LV contractile fumctireducing the final infarct size is
established, this pharmaceutical agent will be psed to use in everyday practice to
treat the patient with anterior wall STEMI.



Statements defended:

1. High-dose adenosine used additionally to reperfusiierapy (PCIl) may reduce the
ischemic-reperfusion injury of myocardium, the niasiation of slow-reflow or no-
reflow phenomenon, or its extension.

2. Adenosine used additionally during reperfusion dpgr is an important factor
influencing the preservation and the recovery of kdntractile function and
myocardial perfusion, determining smaller finalardt size.

3. Coronary flow reserve evaluated during acute Migghasing transthoracic Doppler
echocardiography, total perfusion defect size etalll using single-photon emission
computed tomography may predict the LV functionatavery at the follow-up

period.

STUDY SUBJECTS AND METHODS

Study population

Patients with for the first time diagnosed STEMlItloé anterior wall of LV who
had been treated in the Intensive care unit (ICH)Vidnius University Hospital
Santariski Klinikos and who had an indication for the urgeatonary angiography and
primary percutaneous coronary intervention wereereff to take part in this study.
Thirty nine patients were involved in this studynglography revealed one vessel
disease in all patients: occlusion of the left Haotedescending artery (LAD) without
hemodynamically significant stenoses of other GAl1 patients continuous intravenous
infusion of 70ug/kg/min started immediately after angiography #mée loading doses
of 1 mg of adenosine were administered directlheoLAD during PCI with stenting for
re-opening of IRA (treatment group), other 28 paseunderwent PCI with stenting
without additional adenosine administration (cohgmup). All patients met the below
mentioned inclusion criteria.

Inclusion criteria
1. Age of the participants between 25 and 70 year¢e@rand females).
2. Patients with anterior LV wall STEMI diagnosed acbong to the Consensus

Document (2007) of European Society of Cardiologynerican College of
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Cardiology and American Heart Association and appdodiagnostic criteria for

STEMI:

e chest pain lasting more than 20 minutes;

e ST-segment elevation in at least two electrocardipigic anterior leads (V1-
V6, |, aVL) > 0,2 mV in males and 0,5 mV in females;

e elevation of blood level of myocardium lesion maskécreatine kinase (CK-
MB), Troponin 1) more than one point above™percentiles of the upper
reference level (diagnosis established by cardisiipg

. Patients previously had no Ml and had never undergevascularization (coronary

artery bypass graft (CABG), PCI).

. Patients with single vessel disease, namely LADRh wngiographically established

occlusion/subocclusion of the artery and TIMI flo@-1 before PCI; no

hemodynamically significan&(50%) stenoses in other CA.

. Blood flow restoration in the IRA was achieved @gsiRCIl and stenting within 12

hours after the onset of chest pain.

. No antiagregant (clopidogrel) use.

7. Hemodynamically stable patients without life-thewahg arrhythmias and

conduction disorders.
. Patients signed Informed consent form approved hinidg Region Bioethical
Committee (No. 2/019; February 10, 2008).

Exclusion criteria

. Multivessel coronary artery disease with hemodycailty significant stenoses
(> 50%) in several arteries.

. TIMI flow 2-3 in IRA before PCI.

3. Hemodynamically unstable patients with life-threatg arrhythmias and conduction

disorders (paroxysmal ventricular tachycardia, seulkar fibrillation, grade Il-11I
atrioventricular (AV) block).

. Patients with significant valvular heart diseases.

5. Patients with significant obstructive pulmonaryadise, bronchial asthma.

6. Pregnancy.

11



Research structure

All the patients underwent revascularization of th&aD by PCI and stent
placement using standard technique within 12 haiter the onset of chest pain.
Contrast flow through the IRA was graded by the mseaf the TIMI flow classification.
Collateral flow was graded according to the Rentiggsification. 29 patients (74.35%)
showed poor or no collateral flow (Rentrop gradeorl0) on the initial coronary
angiogram. Procedural success was defined as TéMi 3 and residual stenosis20%
in the IRA.

Immediately after PCI, two-dimensional echocardapyry (2D Echo) was
performed in all the patients in the intensive aamg. LV ejection fraction (LVEF), end-
diastolic volume (LV EDV), end-systolic volume (LESV) were computed by the
Simpson biplane method and wall motion score ik SI) was calculated using the
standard 16-segment LV model. Imaging was perforaseag the Vivid S5 System (GE
Healthcare, USA).

The 12-lead electrocardiograms (ECGs) were obtaatethe admission, in an
hour, 6 hours and 12 hours after the reperfusidmodBsampling for serum markers of
myonecrosis (CK, CK-MB, Troponin I) was routineken at the admission, 6 hours, 12
hours and 24 (48) hours after the admission tonasé the peak concentration of these
markers.

All the patients underwent three-dimensional echaiography (3D Echo),
dobutamine stress echocardiography (DSE), coronBoyw reserve (CFR) by
transthoracic Doppler echocardiography (TDE), snghoton emission computed
tomography (SPECT) evaluation 72 hours after theenfesion. First of all, we
performed 3D Echo. Shortly, the myocardial coniliagtwas examined by low-dose
dobutamine echocardiography (LDDE). On the same dayeral hours after LDDE,
adenosine intravenous infusion was administeredrate 14Qug/kg/min for six minutes
for CFR evaluation and for gated-SPECT stress intagspectral Doppler signals of the
coronary flow in the distal portion of the LAD werecorded 60 s after the onset of the
infusion for CFR off-line analysis. Afterwards, tivdusion of adenosine was continued
for myocardial perfusion stress imaging. Myocargitfusion rest images were obtained
one day later. The patients were offered chocafaitk to drink before acquisition in

order to reduce bowel artifacts. Examinations werdormed in the fasting state. Beta-
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blockers and nitrates were discontinued for 48 oo side effects occurred during
these procedures. The same examinations were eepfatall the patients at 5 month

follow-up. All examinations were performed by théngipal investigator.

Electrocardiographic studies

An ECG was recorded using the Page Writer Trim(Philips Medical Systems
3000, Andover, USA). The ST-segment elevation (80fnmm the point J) was measured
in the single lead (I, aVL, V1-V6) with maximal e&ion. The normalization of ST-
segment elevation during 1 hour after PCI companwith the initial ECG was

calculated according to the formula:
100% - {ST-elevatioRser pc/ST-elevationesore pct X 100%

The ST-segment resolutien70% was defined as complete resolution, 30—70%rtab

resolution and < 30% — no resolution of the ST-s&gm

3D echocardiography

Real-time 3D Echo harmonic imaging was performedngisthe Vivid 7
Dimension Ultrasound System (GE Healthcare, USAjmemed with a V3 matrix-array
transducer. The digital real-time 3D echocardiogmaj.V data sets were analyzed off-
line using Tom Tec’s 4D LV Function software by semtomatic detection of LV
contours. LVEF, LV EDV, LV ESV were computed.

CFR measurements by transthoracic Doppler echocardgraphy

The assessment of CFR by TDE was performed usiagvilid 7 Dimension
ultrasound system (GE Healthcare, USA) with sedwmauunonic technology. For colour
Doppler (3 MHz) flow mapping, the velocity rangessset at 12 to 20 cm/s. Coronary
flow velocity was measured with pulsed wave DoppieR.8 MHz (sample volume 2.0
mm) using colour Doppler (CD) as a guide. The amgleection was performed if the
angle between the flow and the Doppler beam exck2@eadegrees and was maintained
during rest and stress studies. The spectral tracethe coronary flow was
characteristically biphasic with a dominating dedistcomponent.

The patients were examined in the left position. M&orded the flow in the most

distal part of the LAD. A short axis view of the L®nd the anterior groove was
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interrogated with CD. When diastolic CD blood flavas detected, the transducer was
slowly rotated clockwise to obtain the best longsaxew of the LAD.

First of all, we recorded baseline spectral Dopplgnals in the distal portion of
the LAD. Then, spectral Doppler signals were reedrduring hyperemic conditions (60
s after the onset of the infusion of adenosineppStames and clips were digitally
recorded for off-line analysis. Recordings were elaluring a brief period of holding
breath. Measurements were averaged over three adnge heart beats. The peak
diastolic flow velocity was measured at baseling anpeak hyperemic conditions. CFR

was defined as the ratio of hyperemic to basal pestolic coronary flow velocity.

Dobutamine stress echocardiography

DSE studies were performed with Vivid 7 Dimensidirasound system (GE
Healthcare, USA). 2D Echo and 12-lead ECG monitpvirere performed with low-dose
dobutamine infusion. The standard dobutamine sipest®col consisted of continuous
intravenous infusion of dobutamine in 3 minutesengents, starting with bg/kg/min
and increasing to 10g/kg/min. Echo images (apical four- and two-champarasternal
long- and short-axis views) were semiquantitativabsessed using a 16-segment LV
model, a wall motion four-grade scale model iningstondition, each stage thereafter
and during the recovery phase. We estimated WM%Ithe non-viability response
(without contractile reserve), a segment with restilysfunction remained fixed during
stress. If the improvement of wall motion was présm at least four contiguous
dysfunctional segments by 1 grade or WMSI decrease 0.25 during low-dose
dobutamine infusion, they indicated the presencehef stunned myocardium with
preserved contractile function which is the preaticf segmental functional recovery at
the follow-up period. When DSE was repeated 5 notater, the dose of dobutamine
infusion was gradually increased every 3 minutadisg from 5ug/kg/min to 10, 20, 30
and 40 pg/kg/min. Higher doses were used in order to disicrate between the

hibernating (ischaemic) myocardium and myocardiahising.

Single-photon emission computed tomography
Gated-SPECT studies were performed using a twosttags/rest protocol with a
dual-detector gamma camera INFINIA GP 3 (GE Medicgystems, USA).

¥Mrechnetium (Tc) tetrofosmin (750 MBQ) was injectedravenously at the third
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minute of the infusion of adenosine. Supine eleardiographically gated-SPECT
images were acquired after 45 minutes. Rest images obtained one day later using
the same radioactivity 6™ Tc tetrofosmin with acquisition starting 60 minutgter the
injection. The gated and non-gated data were stghan@constructed on a workstation
for off-line analysis. We performed both visual $gmantitative analysis, which
accounts for a variety of artefactual patterns teat be recognized only by visual
inspection, and automatic quantitative computeregaied analysis.

An investigator evaluated visually all images btemsity of myocardial colour-
coded scintillation, which depends on the uptakethef radiotracer. The entire LV
myocardium was divided into 20 segments. Each sagmas scored using a five-point
system: the score 0 was used for normal perfusenthe uptake of the radiotracer was
not disturbed; 1 — perfusion was slightly reducsiihit reduction of the uptake); 2 —
moderate reduction of the uptake; 3 — severe remuct the uptake; 4 — no perfusion.
Using special software package QPS (Cedar Sinaiidde@€enter, Los Angeles, CA,
USA) fully automated quantitative analysis of myatal perfusion was carried out from
“bull’'s eye” (polar map) images: combined extensimd severity of the perfusion
defect in one variable — the total perfusion defeé®b (TPD) — was defined at stress and
at rest imaging. We referred that TPD < 5% to bemad, between 5 and 9% was termed
mild, 10-15% — moderate, and > 15% — severe. Wesasd the success of myocardial
reperfusion as the TPD (corresponding to final ricifesize) by repeated SPECT at

follow-up after 5 months.

Data analysis

Statistical analysis was performed using statisscdtware package SPSS 17.0
(version for MS Windows). Descriptive statistic fuantitative variables is presented by
mean (M) and standard deviation (SD), and for dmiahe (discrete) variables — by
absolute value and percentage of the analyzed sagmplp (%). Mann-Whitney test
was used to compare means of two independent grofugsantitative variables, and
Wilcoxon test was used for dependent variables.

To compare discrete (qualitative) variables Chiasguy?) independence criterion
was used and due to small sample size exact Figlserwas conducted. Spearman

correlation coefficient was used to determine reheship between variables.
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Level of significance waa = 0.05.

On the basis of the results of adequate and effectiyocardial reperfusion,
which influenced optimally preserved LV functionrohg acute M| phase and recovered
at follow-up, Receiver Operating Characteristic (Q@urve analysis was performed to
estimate CFR cut-off value. An estimation of CFR-afi value during acute Ml phase
helps to define preserved structural and functiarterity of microvascular bed.

Logistic regression analysis (Forward Wald) wasduse explore impact of
independent variables on optimally preserved amdwered LV function. Stepwise
selection of independent variables was conductetdialle had been included in the
model if p < 0.005, and had been excluded fromntloeel if p > 0.01. In case of strong
correlation between independent variables (e.gtog and diastolic blood pressure

based on Spearman correlation coefficient), onky @inthem was used.

RESULTS
Characteristics of study groups

The goal of our study was to determine the infl@eot adenosine in preserving
or reducing IR injury of myocardium and thus presey the LV function and reducing
the final infarct size. Therefore it is necessavyensure homogeneity of both study
groups: treatment group, which received adenosurengl PCI, and control group of
patients, who underwent PCI without adenosine. un siudy we included 39 mostly
young and middle age patients with similar cardsowdar (CV) risk factors, free of
concomitant diseases, taking similar medicationsteAor wall STEMI was diagnosed
for the first time in all patients, and IRA (LAD)as re-opened using PCI with stenting
within 12 hours after the onset of chest pain. plozedure success was defined as TIMI
flow 3 in IRA.

Comparison of treatment group and control group byreference variables

To ascertain homogeneity of both treatment androbmfroups we compared
these groups by key reference variables considestrmgodemographic characteristics,
CV diseases risk factors and concomitant conditiomsdications used before STEMI,

clinical and angiographic data influencing Ml treant outcomes (Table 1).
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Table 1 Comparison of patient groups by reference vargafdeerage: SD or absolute value

(%))
. Treatment grou Control grou
Variable (N = 11? P (N = 298) P p

Gender | males 9 (81.8%) 25 (89.3%) 0.438
Age (years) 55.64 £ 7.42 52.43 £9.19 0.340
Smoking 4 (36.4%) 16 (57.1%) 0.209
BMI (kg/m°) 29.68 + 3.68 28.85 + 4.50 0.325
BMI Normal 0 5 (17.9%)

Overweight 2 (18.2%) 9 (32.1%) 0.145

Obesity 9 (81.8%) 14 (50.0%)
Disorder of glucose metabolism 2 (18.2%) 1 (3.7%) .196
Arterial hypertension 8 (72.7%) 17 (60.7%) 0.376
ACE/ARB 2 (18.2 %) 6 (21.4%) 0.599
BAB 2 (18.2 %) 8 (28.6%) 0.409
Aspirin 1 (9.1 %) 2 (7.1%) 0.642
Diuretics 0 2 (7.1%) 0.510
Time interval from the | 0-3 6 (54.5 %) 12 (42.9%)
onset of chest painto | 3-6 4 (36.4 %) 8 (28.6%) 0.430
PCI (hour) 6-12 1 (9.1 %) 8 (28.6%)
Class of acute heart 1 10 (90.9%) 15 (53.6%)
failure Killip) 2 1 (9.1%) 12 (42.9%) 0.090

3 0 1 (3.6%)
SBP at arrival to ICU (mmHQ) 124.64 + 18.51 1154682.11 0.233
DBP at arrival to ICU (mmHQ) 71.91 £9.27 74.82.9% 0.590
HR at arrival to ICU (b/min) 86.0 + 9.65 89.82 £G4 0.346
TIMI flow grade before | 1° 0 2 (7.1%) 0510
PCI No flow 11 (100%) 26 (92.9%) '
Collaterals 4 (36.4%) 6 (21.4%) 0.284

BMI — body mass index; ACE — angiotensin convertingyme; ARB — angiotensin receptor blocker; BABeta-
adrenoblocker; PCI — percutaneous coronary intéimenSBP — systolic blood pressure; DBP — diastblood
pressure; HR — heart rate; ICU — intensive carg UMl — thrombolysis in myocardial infarction; SB standard

deviation.

Data presented in Table 1 show that both controugrand treatment group of
patients had no statistically significant differeagn any analyzed control variable.

Generally it could be stated that both groups weymogeneous, and therefore
comparison of these two groups by adenosine infleean global and segmental LV

contractile function, myocardial viability and finafarct size was accurate.

Adenosine impact on global and segmental left ventular contractile
function and myocardial perfusion during AMI

Using new and modern non-invasive imaging techrsiguwe sought to evaluate
the effectiveness of reperfusion therapy in restpblood flow not only in major CA,

but also at the level of microcirculation, i.e., determine adequacy of reperfusion of
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myocardium when high-dose adenosine is used oadditionally to PCI. In order to
determine adequacy of reperfusion and slow-refloawno-reflow manifestation and
extension, CFR was evaluated by TDE, and total ugsevh defect and affected
myocardium were evaluated by SPECT during AMI. Waleated impact of reperfusion
therapy on persisting global and segmental conligaftinction of LV by determining
contractile reserve using LDDE, and LV ejectionctran, LV EDV and LV ESV were
determined by 3D Echo. All examinations were perfed 72 hours after reperfusion
when postischemic compensatory blood vessel divatatt the microcirculatory level is
no more detectable, and ongoing IR injury of mydaan (it reaches the peak within
first 48 hours after IRA re-opening) is no more exted.

Comparison of results of LV contractile functiondamyocardial perfusion was

done between two (treatment and control) patiemtijgs (Tables 2, 3, 4).

Table 2 Comparison of the parameters of myocardial pesfugmeant SD) between two
patients groups 72 hours after reperfusion

. Treatment group Control grou
Variable (N = 11? (N = 298) P V4 p
CFR 1.96 £ 0.22 1.66 +0.18 -3.9( <0.001
Defect area (SPECT at stress) {tm 27.55+18.07| 55.18+24.59 -3.17 0.002
TPD (SPECT at stress) (%) 16.27 £+ 10.837 34.21 40.3. -3.280| <0.001
Defect area (SPECT at rest) (Om 17.00 £ 16.58| 42.64+22.28 -3.17 0.002
TPD (SPECT at rest) (%) 9.45 £+ 9.03 26.89 £12/28.408 | 0.001
Reversibility (%) 9.64 +5.80 16.29 £+ 10.88 -1.7510.080
AM (SPECT at stress) (%) 17.95+9.99 32.81 +13{32.673| 0.001
AM (SPECT at rest) (%) 11.02 + 9.47 24.82 +12.012.571| 0.002
Reversibility (SPECT) (%) 6.93 + 3.32 7.99+4.06 0.564| 0.432

CFR — coronary flow reserve; SPECT - single-phatamission computed tomography; TPD — total perfusion
defect; AM — affected myocardium (%); SD — standdediation.

Table 3 Comparison of the parameters of global left ventar contractile function (meah
SD) between two patients groups 72 hours afterfegion

. Treatment group Control grou
Variable (N = 11? (N = 298) P Z p
LV EDV (3D Echo) (ml) 109.83 +18.29 124.54 + 24.292.077 | 0.038
LV ESV (3D Echo) (ml) 60.25 £ 15.96 71.21 £17.782.014 | 0.044
LVEF (3D Echo) (%) 47.15 +7.63 42.14 +7.58 -1.578.115
LV EDV (SPECT at stress) (ml) 133.73 +28.63 160tEB.60| -1.889] 0.059
LV ESV (SPECT at stress) (ml) 73.64 +£25.30 10k3BR.71| -2.388| 0.017
LVEF (SPECT at stress) (%) 46.27 + 8.968 37.50968.| -2.374| 0.018
LV EDV (SPECT at rest) (ml) 129.64 £ 29.14 147#33.99| -1.139 0.255
LV ESV (SPECT at rest) (ml) 66.18 + 26.5[1 90.29t83 | -2.060| 0.039
LVEF (SPECT at rest) (%) 51.09+£11.34 40.11 £+ 7.632.675| 0.007

LV EDV - left ventricular end-diastolic volume; L¥SV — left ventricular end-systolic volume; LVEFIleft
ventricular ejection fraction; 3D Echo — three-dimei®nal echocardiography; SPECT — single-photonssiom
computed tomography; SD — standard deviation.
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Table 4 Comparison of the left ventricular contractile ¢tion and contractile reserve (me&an
SD) between two patients groups 72 hours afterfegion

Treatment group Control group

Variable (N = 11) (N = 28) Z p
WMSI at rest 1.70 £ 0.25 1.88 £ 0.21 -2.22 0.026
WMSI during LDDE 1.44 +0.24 1.74 £ 0.26 -2.89 0.004

WMSI at rest — WMSI during LDDE
(A WMSI) 0.26 £0.10 0.14 £0.15 -2.70¢ 0.007

WMSI — wall motion score index; LDDE — low-dose didmine echocardiographyA WMSI — difference
between WMSI at rest and WMSI during LDDE shows oaydial contractile reserveés WMSI > 0.25 shows
preserved myocardial contractile reserve; SD —dstechdeviation.

According to our study results it was establishkdt talmost all myocardial
perfusion characteristics, such as TPD, AM, CFR atirs evaluated 72 hours after
reperfusion were statistically significantly bettartreatment group. These data show
definitely positive adenosine impact on reducingnfary of myocardium, i.e., reducing
the extent of slow-reflow or no-reflow phenomenamd anfarct area; improving the
restoration of blood flow not only in major CA, baiso at microcirculatory level (tissue
reperfusion) (Table 2). Comparison of the resultglobal and segmental LV contractile
function between two patient groups showed that EBWV and LV ESV were
statistically significantly smaller in patients wheceived adenosine during PCI
compared with LV EDV and LV ESV in control grouhete were no statistically
significant differences between both groups in L\M@&fluated by 3D Echo during AMI
(Table 3). Analysis of myocardial contractility (W) and contractile reserve
(AWMSI) (Table 4), which is an indicator of myocaiddmability and functional
recovery at follow-up, showed that both myocard@ahtractility and contractile reserve
were better in treatment group.

Based on these results it could be stated thatosde) which is characterized by
large-scale pleotropic effect improves not only eamlial perfusion, but also inhibits
damage of contractile proteins of myocites throungpact on A receptors and inhibiting
access of calcium ions into cells, throughaAreceptors inhibits production of
inflammation mediators and oxygen free radicalsd @hus preserves myocardial
contractility and contractile reserve during AMI.
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Adenosine impact on final infarct size, on global @d segmental left
ventricular contractile function at 5 months follow-up after reperfusion

Non-parametric Mann-Whitney test for independemas was used to compare
changes in myocardial perfusion, i.e., total padiusdefect (TPD), area of ischemia,
characteristics of global and segmental LV conila¢tinction in treatment and control
groups of patients at five months follow-up afteperfusion. Results are presented in
Tables 5, 6, and 7.

Table 5 Comparison of the parameters of myocardial pesfugmeant SD) between two

patients groups at 5 months follow-up after repgdu

, Treatment group Control grou
Variable (N = 11? (N = 298) P Z p
CFR 2.58 £ 0.20 2.27 £ 0.49 -2.24{ 0.025
Defect area (SPECT at stress) (fm 12.64 + 16.16] 39.14+22.94 -3.20| 0.001
TPD (SPECT at stress) (%) 6.73 £ 8.57 23.61 + 11.993.520 <0.001
Defect area (SPECT at rest) (Om | 9.82 + 13.44 30.61+22.22 -2.89] 0.004
TPD (SPECT at rest) (%) 4.91 +6.80 18.75 + 12]773.105 0.002
Reversibility (%) 2.45 + 3.04 7.82+5.11 -3.11 0.002
AM (SPECT at stress) (%) 6.82 +7.79 22.99 + 11/573.566 <0.001
AM (SPECT at rest) (%) 5.68 + 6.65 18.35+11.85 .173 0.002
Reversibility (SPECT) (%) 1.14+2.13 464 £3.47 3.118 0.002

CFR — Coronary flow reserve; SPECT — single-phaarission computed tomography; TPD — total perfusion

defect; AM — affected myocardium (%); SD — standaediation.

Table 6 Comparison of the parameters of global left ventar contractile function (mean
SD) between two patients groups at 5 months folligw-

. Treatment group Control grou
Variable (N = 11? (N = 38) P Z p
LV EDV (3D Echo) (ml) 103.45+18.12 130.39 + 25.49-2.809 0.005
LV ESV (3D Echo) (ml) 52.27 £14.74 75.82 £21.14 3.015 0.003
LVEF (3D Echo) (%) 50.18 + 6.68 42.68 + 9.08 -2.4%  0.014
LV EDV (SPECT at stress) (ml) 128.09 + 32.48 150t%8%.73 -1.764 0.078
LV ESV (SPECT at stress) (ml) 60.18 £ 28.98  92.291438 -2.685 0.007
LVEF (SPECT at stress) (%) 55.64 +12.31 41.89509, -3.016 0.003
LV EDV (SPECT at rest) (ml) 124.64 + 34.57 148.83281 -1.733 0.083
LV ESV (SPECT at rest) (ml) 56.91 £2551 86.61%4 -2.576 0.010
LVEF (SPECT at rest) (%) 56.45 + 10.66 43.75 + 9.46 -3.045 0.002

LV EDV - left ventricular end-diastolic volume; L¥SV — left ventricular end-systolic volume; LVEFIleft
ventricular ejection fraction; 3D Echo — three-dimei®nal echocardiography; SPECT — single-photonssiom
computed tomography; SD — standard deviation.
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Table 7 Comparison of the parameters of left ventriculantcactile function and contractile

reserve (meaftt SD) between two patients groups at 5 months folipw

. Treatment group Control group
WMSI at rest 1.36 + 0.25 1.76 £ 0.25 -3.5| <0.001
WMSI during LDDE 1.22 +0.23 1.66 + 0.30 -3.5( <0.001
WMSI at rest — WMSI during LDDE d
(A WMS) 0.13 +0.09 0.10+0.12 -1.411  0.15
WMSI at rest (after 72 hours) — WMS| i
at rest (after 5 monthsh(WMSI) 0.34+0.16 0.12 +0.16 3.54 <0.001

WMSI — wall motion score index; LDDE — low-dose dodmine echocardiographys WMSI — change in WMSI;

A WMSI > 0.25 at rest and during low-dose dobutamine shaneserved myocardial contractile reserve, and
WMSI > 0.25 at rest during AMI and at 5 months follow-uqglicates preserved myocardial viability; SD —
standard deviation.

Analysis of the results after 5 months showed #llaparameters of myocardial
perfusion, namely, CFR evaluated by TDE, TPD and @&t\tress and at rest evaluated
by SPECT were better in the group of patients wéreived adenosine during PCI as
compared to the results of patients who underwéit vAthout additional adenosine.
Total perfusion defect — the final infarct size asastatistically significantly (p < 0.001)
smaller in treatment group (M = 4.91%) comparedwiPD in patients of control group
(M = 18.75%) (Table 5).

Analysis of the recovery of global and segmental dontractile function after 5
months showed that myocardial contractility andbility (spontaneous LV functional
recovery) were statistically significantly betterpatients of the treatment group (Table
7). Similar results were obtained defining glob&l tontractile function: both LV EDV
and LV ESV were smaller, and LVEF was significaritlgher in group of patients who
received adenosine in addition to IRA re-openingirdy PClI compared with the
characteristics of global LV contractile functianthe control group (Table 6).

Therefore, based on the results of our study itccbe stated that adenosine used
additionally to reperfusion therapy (PCI with steg) during STEMI effectively reduces
IR injury of myocardium and is undoubtedly benefidb preservation of LV contractile
function and myocardial perfusion during acute Mage and to recovery of LV function
at 5 months follow-up. By preserving myocardialbiidy and reducing the final infarct
size adenosine improves short-term and long-temical outcomes after AMI. Smaller
final infarct size (TPD< 15%) and preserved myocardial viability are bemefi

characteristics for Ml prognosis.
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The determination of the cut-off value of coronaryflow reserve

The estimation of the adequacy and the effectiemmégeperfusion therapy in
preservation of LV function was based on criteeaaibed in scientific literature giving
evidence of the optimal preservation and the regowé LV function after reperfused
AMI: the preserved coronary flow reserve, myocdrd@ntractility and viability, small
or moderate final infarct size at follow-up, thegerved LV shape and volumes. In order
to determine critical value of CFR during AMI (78aurs after reperfusion) which would
be the basis to state that effective and adequgbeardial reperfusion was achieved, we
used analysis of ROC curve. To avoid influence ifflecent strategies of reperfusion
therapy (PCI with adjunctive adenosine and PCI euitradenosine) on preservation and
on recovery of LV function ROC curve analysis wasfprmed based on the results of
control group of patients (N = 28). It was estadidd that when sensitivity was 0.8 and
specificity was 0.74 critical value of CFR was lifdicating the adequate and effective

myocardial reperfusion (Table 8).

Table 8 The ROC curve analysis of coronary flow reserve

Variable Critical| Area Under p Sensitivity| Specificity
value | Curve (95% CI)
CFR 0.83
(72 hours after reperfusion) 1.66 (0.669:0.992) 0.023 0.80 0.74

CFR — coronary flow reserve; Cl — confidential imtd; ROC — Receiver Operating Characteristic curve

Predictors of the preservation and the recovery okeft ventricular function

To clarify what independent (causal) variable magdpct optimally preserved
and recovered LV function after reperfused MI wesdistepwise (Forward Wald)
regression analysis. Adjunctive therapy of aderesiaring PCI was also involved as
independent variable. Therefore its presence inrélgeession equation would indicate
prognostic value of this variable in predicting {r@servation and the recovery of LV
function after reperfused MI. Results of the lasfpsof logistic regression analysis are

presented in Table 9.
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Table 9 Logistic regression analysis for independent Ve predicting the preservation and

the recovery of left ventricular function
—
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Small-moderate final infarct size (TPD< 15%)
Adenosine 5.492 (2.437) 5.079 0.02242.66
CRP -0.139 (0.069)] 4.059 0.0440.87
0.725 | 82.1] Smoking 3.356 (1.360) 6.090 0.0148.67
<0. :
0.001) 0.877 CK-MB -0.013 (0.006) 5.079| 0.024 0.98
Constant 1.028 (1.217) 0.7183 0.398.79
Preserved myocardial viability A WMSI > 0.25)
Adenosine 2.455 (0.920) 7.114 0.0081.64
0.001 | 0.850| 0.433 74.4DBP -0.122 (0.058)| 4.453 0.0350.89
Constant 7.517 (4.109) 3.348 0.06¥839,4
No LV remodelling
L Troponin | -0.011 (0.005)] 4.610 0.0320.99
0.016 | 0.758| 0.213 79550 ctant 2.693(0.814)) 10.952 0.0014.78
Preserved integrity of microcirculation (CFR >1.66)
B Adenosine 3.050 (1.124) 7.360 0.0021.11
<0.001 0.358 | 744 =onstant [0.747 (0.405)  3.410 0.0680.47

CRP — C-reactive protein; CK-MB — creatine kinasB Waction; DBP — diastolic blood pressure; CFRoromary
flow reserve; TPD — total perfusion defect; WMSinvall motion score indexA WMSI > 0,25 shows preserved
viability of myocardium; LV — left ventricular.

Results of the logistic analysis showed that adk#i administration of adenosine
during reperfusion therapy for the purpose of rauydR injury of myocardium is an
important prognostic factor for the preserved mrascular integrity and myocardial
contractility. There is high likelihood of slow-tetv or no-reflow phenomenon risk
reduction, preservation of coronary flow reserve amyocardial viability and smaller
final infarct size in anterior wall STEMI patienigho received continuous intravenous
infusion of 70ug/kg/min and three bolus injections of 1 mg of amne directly into
LAD during PCI with stenting. Therefore, prognosfsshort-term and long-term clinical
outcomes (recurrent Ml or cardiovascular deaththia patient is better than in patient
who underwent re-opening of IRA (LAD) without addiial administration of

adenosine.
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Prognostic value of non-invasive cardiac imaging tdniques in predicting
the recovery of LV function

One of the objectives of the study was to assessv#lue of characteristics
evaluated during AMI by non-invasive imaging teciues (CFR, TPD and WMSI
evaluated by TDE, SPECT and DSE, respectivelyjHerprediction of LV remodelling,
preserved myocardial viability and the final infesze (Table 10, 11, 12).

Table 10Value of the transthoracic Doppler echocardiogyaphprediction of LV remodelling,
preserved myocardial viability and final infarczei

21.6((:3FRvaliel.66 P | PPV) NPV ?SR;I S?:(iat;iﬁ-

LV remodelling $gs 82((82%%?{/((’)) éz(ég%%") 0.385| 0.40| 075 080  0.33
i 0, 0,

\';;ebsiﬁtr)‘/’ed myocardial Lis 55 ((28,'84’) 17(5(;1@%) 0.013| 0.83| 0.77 050  0.94
a1 . ! :

(Fs'”f‘s';;;ams'ze ;\(lis fgggyf) i’él(ggg/‘(’;)) 0.002| 0.73] 0.88 0.80 0.83

Absolute value (N) and percentage of the analyaedpte (%); CFR — coronary flow reserve; LV — leintricular;
PPV — positive prognostic value; NPV — negativegpastic value.

Table 11 Value of single-photon emission computed tomogyapm prediction of LV
remodelling, preserved myocardial viability andefifarct size

S'LF;D valuef’/;)5 p PPV| NPV ?Slr:;l S?:(iet;iﬁ-

LV remodelling $gs %((%)2/2;/") é%izi’;") 0.158| 0.25/ 1.00 1.00] 0.35
i 0, 0,

\';;ebsiﬁtr)‘/’ed myocardial Lis 32((2'8.'80//;’)) fg(g;‘é’% 0.285| 0.33) 0.8 0.40  0.83
el : 4 s

'(:S'”fs'(;;)famt size E‘;S g(%&(;ﬁ’) 167((2;3é_19/02) 0.005| 045 104 100 074

Absolute value (N) and percentage of the analyaedpte (%); TPD — total perfusion defect; LV — leéntricular;
PPV — positive prognostic value; NPV — negativegpastic value.

Table 12 Value of dobutamine stress echocardiography irdiptien of LV remodelling,
myocardial viability and final infarct size

Contractile reserve Sensi-| Specifi-
(A WMSI) P | PPV| NPV| o1 ‘(’:it
>0.25 <0.25 Y y
. No 7 (87.5%)| 13 (65.0%
LV remodelling Yes | 1(12.5%) 7 (35.0%) 0.240| 0.35| 0.8 0.88 0.35
Preserved myocardial | Yes | 5(62.5%) 1 (5.0%)
viability No | 3 (37.5%) 19 (95.0%) *-003| 083 086 063 = 095
Final infarct size Yes | 7(87.5%) 4 (20.0%)
(< 15%) No 1(12.5%)| 16 (80.0% 0.002| 0.64] 0.94 0.88 0.80

Absolute value (N) and percentage of the analyzadpte (%);A WMSI — changes in wall motion score index
during low-dose dobutamine test; LV — left venttamy PPV — positive prognostic value; NPV — negativ
prognostic value.
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Analysis of data presented in Tables 10, 11 andhtived that nor CFR, neither
TPD or WMSI predict LV remodelling at follow-up. &erved CFR with cut-off value
1.66 and preserved myocardial contractile reseitle AvWMSI > 0.25 during LDDE in
acute MI phase allow to predict the preserved mighahviability and the smaller final
infarct size; total perfusion defestl5% during acute M| phase (showing slow-reflow or
no-reflow extent in the myocardium) with 100% sémdy and 74% specificity predicts
the small-moderate final infarct size at 5 montibiv-up after reperfused M.

Summarizing it may be concluded that evaluation. \éffunction and perfusion
increases the accuracy of cardiac imaging modsaliediagnosing and predicting the

recovery of LV function and final infarct size atrtonths follow-up after reperfused M.

CONCLUSIONS

1. The addition of high-dose adenosine to the fapem therapy for the re-opening
of left anterior descending artery in patients wigift ventricular anterior wall acute
myocardial infarction reduces ischemic-reperfusignry, manifestation and extent of
slow-reflow or no-reflow phenomenon. Due to redfiora of blood flow not only in
major epicardial coronary artery, but also at teeel of microcirculation, adenosine
ensures adequate myocardial reperfusion, presemgscardial contractility and
coronary flow reserve during acute phase of myaahidfarction.

2. Adjunctive adenosine prevents or reduces isatweeperfusion myocardial
injury, and thus improves the recovery of globald asegmental left ventricular
contractile function and reduces the final infasige. The preserved myocardial viability
and smaller final infarct size are the indicatofsbetter short-term clinical outcomes
after myocardial infarction.

3. Reperfusion strategy with adjunctive adenosingnd percutaneous coronary
intervention in patients with acute anterior myaltalr infarction is prefered for the
prevention or reduction of ischemic-reperfusiomigjof myocardium over conventional
percutaneous coronary intervention. Additional weadenosine has influence on
adequate and effective myocardial reperfusion deteng optimal preservation and

recovery of left ventricle function.

25



4. Adenosine added during re-opening of the infegleited coronary artery (left
anterior descending artery) is the most importangpostic factor for the preservation
and the recovery of myocardial perfusion and lefttvicular contractile function.

5. Concordant evaluation of the left ventriculaniractile function and myocardial
perfusion increases the accuracy of diagnostic oastlietermining and predicting the
preserved myocardial viability and the final infasize after reperfused myocardial

infarction.

PRACTICAL GUIDELINES
1. It is recommended for the patients who fulfilledr study inclusion criteria to

use high-dose adenosine in addition to conventioegkrfusion therapy when re-
opening infarct-related coronary artery (left aimtierdescending artery) within first 12
hours from the onset of chest pain in patients vaititerior STEMI where risk of
manifestation of slow-reflow or no-reflow phenomans higher compared with other
localizations of myocardial infarction.

2. Intravenous adenosine infusion at the rateu@g/min is advisable to start
immediately when occlusion/subocclusion of coronamstery is revealed during
angiography, and should be continued for at le&s2Q@ minutes after completing the
procedure. Before balloon deflation or immediatafier aspiration of thrombi, before
stent implantation and immediately after stentinggeé loading doses of adenosine of 1
mg should be administered into coronary artery.

3. It is recommended that effectiveness and adggoiaeperfusion therapy should
be evaluated using non-invasive imaging techniquesonary flow reserve should be
determined by transthoracic Doppler echocardiograpffected myocardium area and
total perfusion defect should be evaluated by sHpdloton emission computed
tomography; and preserved myocardial contractiseemee should be assessed by low-
dose dobutamine echocardiography.

4. In order to avoid false and inaccurate resulis tb microcirculation stunning
and temporary dysfunction lasting up to 48 houterafeperfusion, the evaluation of
myocardial contractile function and perfusion sldohe performed later than 72 hours

after reperfusion.
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5. It is recommended to use non-invasive imaginghn@ues of myocardial
perfusion and left ventricular contractile function order to evaluate and predict the
recovery of left ventricular function and final &rtt size after reperfused myocardial
infarction.

6. Myocardial reperfusion assessment during thetea@hase of myocardial
infarction by transthoracic Doppler echocardiogsa@mnd by single-photon emission
computed tomography is proposed in everyday clinipeactice for predicting

myocardial viability and final infarct size.
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RESUME
SANTRUMPOS
AKJO — aortokoronarini jungfiy operacija
AV — atrioventrikulinis
BPD — bendrasis perfuzijos defektas
DKE — dobutamino Krvio echokardiografija
GDT - galinis diastolinisitis
GST - galinis sistolinisitis
IRA — vainikiné arterija, kurios spindzio okliuzijagkygojo aminj miokardo infarkd
(angl.infarct-related artery
KK — kreatino kinaz
KK-MB — kreatino kinazs MB izofermentas
KMI — kiino mass indeksas
KRIT — Kardiologires reanimacijos ir intensyviosios terapijos skyrius
KS — kairysis skilvelis
KSIF — kairiojo skilvelio iSstmimo frakcija
KTR — koronarigs &kmes rezervas
KV — kardiovaskulinis
M — vidurkis
MDD — maZz; dobutamino dozi testas
MI — miokardo infarktas
MPRKT — miokardo perfuzijos radionuklidirkompiuterire tomografija
N — tiriamyjy skatius
PKI — perkutania koronarire intervencija
PNS — priekig nusileidzianti Saka
PMP — pazeisto miokardo plotas
ROC-angl.Receiver Operating Characteristic curve
SN — standartinis nuokrypis
SKPR - sieneli kontrakcijos pazeidimo rodiklis

STUMI — @iminis miokardo infarktas esant ST segmento pakilimu
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SPECT - vieno fotono emisijos kompiuteritomografija (anglSingle Photon Emission
Computed Tomography

TIMI — tromboliz¢ aminio miokardo infarkto metu (anglhrombolysis In Myocardial
Infarction)

TDE - transtorakalindoplerire echokardiografija

UMI — aminis miokardo infarktas

VA — vainikiné arterija

2DE — dvima¢ echokardiografija

3DE — trima¢ echokardiografija

IVADAS

Pagrindiniai sergatiyjy timiniu miokardo infarktu YMI) reperfuzinio gydymo
metodai, padedantys sumazinti miokardo infarkto jdyd Sirdies nepankamumo
ISsivystymo riziky, pagerinti artimuosius bei atokiuosius gydymo testus, yra du. Tai
mechaninis metodas — perkutanhikoronarire intervencija (PKI) ir farmakologinis
metodas — fibrinoliz. PKI, atlikta per 90-120 mirw; nuo pirmojo medicininio
kontakto pradzios, efektyvesnr saugesé, palyginti su fibrinolize, kai fibrinolitiniais
vaistais atveriamas arterijos spindis ir atstat&naajo tkmé arterijoje, kurios spindzio
okliuzija salygojo UMI esant ST segmento pakilimui (EMI). Kuo anksiau atérus
kraujagysés spind tikimasi atstatyti kraujotak ne tik stambiojoje epikardépe
kraujagystje, bet ir smulkestse jos Sakose bei mikrocirkuliacijos grandyje itikrnti
audinio, tai yra miokardo, reperfugijTaigi Siy dieny reperfuzirs terapijos tikslas —
atstatyti kraujo dkme¢ ne tik vainikireje arterijoje (VA), kurios spindzio okliuzija
salygojo STUMI (IRA; angl. Infarct-related artery, bet ir mikrocirkuliacijos grandyje, ir
taip sudaryti glygas iSsivystyti mazesniam néglamai pazeistam (nekroziniam)
miokardo plotui. T&iau paradoksalu, jog, nepaisant laiku ir efektyvetkurtos
koronarires tkmeés epikardigje VA, tai yra angiografiSkai nustas treio laipsnio
tekmeg po atliktos trombolizgs miokardo infarkto metu (TIMI; anglThrombolysis In
Myocardial Infarctior), remiantisjvairiy tyrimy (invaziniy ir neinvazing) duomenimis
konstatuojamas gilus ir platus Sirdies raumens idamas. PasireiSkia iSeminis-

reperfuzinis miokardo pazeidimas, sukeliantis ntigckraujagyslinio tinklo funkcijos
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sutrikimus ir strukiros pokyius, elektrofiziologin lastely nestabilurg. Siam
pazeidimui lndingos Klinikires iSraiskos:

1) mikrocirkuliacijos anatominio ir funkcinio viestumo pazeidimas, tai yra miokardo
perfuzijos pazeidimas,alygojantis ktos ar nutiikusios ¢kmés fenomeno (angislow-
reflow arbano-reflow) pasireiskima;

2) laikinas miokardo funkaij sutrikimas (miokardo ,pribloSkimas®, angitunning;

3) reperfuzigs aritmijos (gyvybei grsmingi ritmo sutrikimai);

4) infarktineés zonos iSsigtimas.

Pacientams, sergantiems @Vl iki 20-50% (sergantiems priekia kairiojo
skilvelio (KS) sienals STUMI — iki 80%) atvej) nustatoma nepakankama (neadekvati)
miokardo reperfuzija, tai yra pasireisSkigds ar nutiikusios tkmés fenomenas. Kitaip
tariant, tai fenomenas, kai angiografiSkai nematgokéos mechaniés kliaties kraujui
tekeéti, o jvairiais vaizdinimo metodais (invaziniais ir neiaw@ais) nustatoma sutrikusi
miokardo perfuzija. Yra keli Sio fenomeno paaiskiai: distaling VA medzio segment
mikroembolizacija tromboaitir leukocity agregatais, cholesterolio kristalais; endotelio
funkcijos sutrikimas ir padigusi adhezijos molekuli selektim raiSka, vazoaktywi
medziag iSsiskyrimas, glygojantis smulkijy Sirdies raumens kraujagyslispazm
(vazokonstrikcip); padicjusi neutrofilh ir komplemento sistemos aktyvacija ir
suintensy¥j¢s uzdegiminis procesas; paéiigsi gamyba ir iSsiskyrimas laigy
deguonies radikalir proteazi;, salygojarciy padictjusi lastely membran pralaiduna,
endoteliocit;, miocity ir intersticiumo 4steliy pabrinkima, kuris sudaro mechanirklittj
kraujo tkmei mikrocirkuliacijos grandyje; kardiomiogitapoptoz ir nekroz. Taigi
iISeminis-reperfuzinis miokardo pazeidimas yra pagnis veiksnys, lemiantis
nepalanki tolesrg UMI klinikin ¢ eiga: dél nepakankamos kraujekmes smulkiausiose
VA medzio kraujagysise (mikrocirkuliacijos grandyje) ir tebesstartios miokardo
iSemijos vystosi platesnis Sirdies raumens pazadjmsutrinka bendrosios ir
segmentias KS kontraktilires funkcijos atsistatymas, vyksta KS formodinig pokyiai
— remodeliacija, daznesni pasikartojaniiysinio koronarinio sindromo epizodai. T&d
labai svarbu kuo ankg&u bei efektyviau atstatyti miokardo kraujoiak apsaugoti
miokardh nuo iSeminio-reperfuzinio pazeidimo arb@ gumazinti, taip pagerinant
artimasias bei atokisias miokardo infarkto (MI) klinikines baigtis. Rasgioju metu

didelis &mesys skiriamas papildayrmechanini ir farmakologing priemoniy paieskai
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siekiant apsaugoti miokagdnuo iSeminio-reperfuzinio pazeidimtMI metu arba
pazeidim sumazinti. Eksperimentiqiir Klinikiniy tyrimy rezultatais patvirtinta, kad,
siekiant apsaugoti nuo Sio pazeidimo arspymazinti, papildomp — mechaninj ar
farmakologiny — priemoni; naudojimas prieS kraujagysl spindzio atérima PKI metu
duoda didespinaud, nei Sy priemoni; naudojimas jau nustatyto miokardo pazeidimo ir
pasireiSkusio dtos ar nutiikusios ¢kmés fenomenui gydyti. Manoma, kad naudojant
papildomas priemones IS karto prieS PKI, paruoSiaeperfuzijai ir apsaugoma nuo
reperfuzinio pazeidimo VA medzio mikrocirkuliacijograndis, tikimasi adekvas
miokardo reperfuzijos. Kadangetbs ar nutiikusios tkmés fenomeno pasireiSkim
salygoja daugelis veiksni ir jy tarpusavio sveika, ieSkoma priemomi kurios
pasizynéty daugeliu veikimo mechaniam (pleotropiniu poveikiu), slopin&n S
fenomen sukeliagiy veiksniy.

Sio tyrimo tikslas — nustatyti, koks yra atliekaprastire reperfuzir terapip
(PKI1 ir stentavim) papildomai didelmis dozmis leidziamo adenozino poveikis
apsaugant miokagdnuo iSeminio-reperfuzinio pazeidimo &r mazinantUMI metu.
ISemin-reperfuzin pazeidima mazinantis adenozino poveikis siejamas su
prieSuzdegiminiu, antitrombocitiniu, antineutrddili, vazodilataciniu poveikiu, G&
jony ir laiswjuy deguonies radikal patekimoj lasteles slopinimo,abteliy paruoSimo
deguonies ir energetinmedziag trikumui (angl.pre-conditioningir post-conditioning
mechanizmais. Taip pat siekta nustafptiastires ir naudojant adenozjrreperfuziis
terapijos efektyvum iSsaugant bendjn ir segmentin KS kontraktiline funkcija,
koronarires tkmeés rezerd, mazinant galutin infarkto dyd, jvertintus naujausiais
vaizdinimo metodais ne tikMI metu, bet ir prajus 5 nen. po reperfuzijos.

Mokslinis naujumas. Sio tyrimo metu pirm karty tirta, koks yra papildomai
didekmis dozmis pastovios intravenés infuzijos kmdu ir tiesiaii VA smaginemis
injekcijomis leidziamo adenozino poveikis apsaugamiokardy nuo iSeminio-
reperfuzinio pazeidimo arj jsumazinantUMI metu, kai yra atveriamas priekis
nusileidZiarios Sakos (PNS) spindis, kurio okliuzija/subokljazialygojo priekires KS
sienets STUMI. Taikytos skirtingos reperfuzés terapijos — PKI ir stentavimo
naudojant adenozinarba jo nenaudojant — efektyvumas iSsaugant KSr&kiiling

funkcija, koronarires tkmés rezerq (KTR) bei mazinant galutininfarkto dyd
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palygintas tarp  dvigfj homogeniSlk pagal kontrolinius  kintamuosius

(sociodemografinius, kardiovaskulin{KV) ligy ir jy rizikos veiksny dazn, klinikinius

bei angiografinius pozymius) paciergrupiy, kas nebuvo atlikta literatoje aprasSytuose

ankstesniuose klinikiniuose tyrimuose. Taigi attinigrupy homogeniskumas tiriant
kombinuoto adenozino naudojimo reperfuzijos mgaka létos ar nutiikusios ¢kmes
pasireiSkimui ir iSplitimui, KS kontraktilinei furdgai, miokardo perfuzijai bei
galutiniam infarkto dydziui uztikrino tyrimo metadi tikslumg ir korektiSkuna.

Reperfuzigs terapijos efektyvumas nustatytas pasitelkiantjauesius neinvazinius

vaizdinimo metodus. Toks iSsamus KS kontrakigiriunkcijos ir miokardo perfuzijos

jvertinimasUMI metu ir prajus 5 nen. po reperfuzijos dar apskritai nebuvo atliktas n

viename klinikiniame tyrime. Detalus tiek KS koriéinés funkcijos, tiek miokardo

perfuzijos vertinimas leidzia tiksliau interpretuatiagnostiniais metodais gaunamus
duomenis nustatant KS funkcijos iSsauga@jif/MI metu ir prognozuojant jos
atsistatym bei galutin infarkto dyd atokiuoju MI laikotarpiu.

Darbo tikslas - nustatyti reperfuziss terapijos metu papildomai naudojamo
adenozino jtaka mazinant infarkto dyd ir iSsaugant kairiojo skilvelio funkgjj
pacientams, sergantiermasiniu miokardo infarktu.

Darbo uzdaviniai:

1. Ivertinti reperfuzigs terapijos metu papildomai naudojamo adenoitad@ bendrajai
ir segmentinei kairiojo skilvelio kontraktilinei fikcijai bei miokardo perfuzijai
aminio miokardo infarkto metu.

2. Nustatyti adenozinagtaka bendrajai ir segmentinei kairiojo skilvelio korktéinei
funkcijai, galutiniam infarkto dydziui bei klinikiims baigtims prgus 5 nmen. po
reperfuzijos.

3. |vertinti reperfuzijos metu papildomai naudojamo ramgno jtaka miokardo
reperfuzijos, lemiatios optimal; kairiojo skilvelio funkcijos iSsaugojim bei
atsistatym, adekvatumui ir efektyvumui.

4. Nustatyti pagrindinius kairiojo skilvelio funkcijossaugojimo bei atsistatymo po
reperfuzinio miokardo infarkto gydymo prognozinwesksnius

5. Jvertinti neinvazinip tyrimy verke prognozuojant kairiojo skilvelio funkcijos

atsistatym po reperfuziniaiminio miokardo infarkto gydymao.
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Darbo praktiné verté. Nusta&ius reperfuzias terapijos metu papildomai
naudojamo adenozino teigianpoveilj apsaugant miokagdnuo iSeminio-reperfuzinio
pazeidimo arbagtpazeidim sumazinant, taigi sumazinant étds ar nutikusios tkmes
fenomeno pasireiSkimo rizik kas leidzia iSsaugoti KS kontraktinfunkcija bei
sumazinti galutipinfarkto dyd, siafloma S farmakologir priemorg naudoti kasdiese
praktireje veikloje gydant pacientus, sergars priekires KS sienals STUMI, kai létos
ar nutikusios tkmés fenomeno pasireiSkimo rizika yra didésnei sergant kitos
lokalizacijosUMI.

Ginamieji teiginiai:

1. Atliekant reperfuzir terapip STUMI metu, tai yra PKI ir stentavim papildomai
didekmis dozZmis naudojamas adenozinas gali giadpsaugoti miokargdnuo iSeminio-
reperfuzinio pazeidimo ai sumazinti, taip pat sumazintitbs ar nutilkusios ¢kmeés
pasireiSkimo rizil ir iSplitima.

2. Papildomai reperfuzijos metu naudojamas adenezyma svarbus KS kontraktitis
funkcijos, miokardo perfuzijos iSsaugojimo bei stigiymo, mazesnio galutinio infarkto
dydzio prognozinis veiksnys.

3. UMI metu koronarigs tkmes ir miokardo kontraktilinis rezervajiyertinti naudojant
transtorakalin  doplerie  echokardiografij (TDE) ir dobutamino kivio
echokardiografg (DKE), bendrojo perfuzijos defekto (BPD) dydis,statytas atliekant
miokardo perfuzijos radionuklidin kompiuterie tomografip (MPRKT), leidzia

prognozuoti KS funkcijos atsistatyprasjus 5 men. po reperfuzinio Ml gydymo.
TIRIAMIEJI IR TYRIMO METODIKA

Tiriam yjy grupés

Dalyvauti tyrime buvo pasiyta pirmg karta priekines KS siengls STUMI
susirgusiems pacientams, kuriems buvo indikuotieatictliotina vainikiniy arteriy
angiografija bei PKI] tyrima jtraukti jauni ir vidutinio amziaus 39 pacientai @aus
vidurkis 53,3 + 8,76 metai), kuripanafis kardiovaskulinj ligy rizikos veiksniai, kurie
neserga gretutimis ligomis, vartoja panaSius medikamentus, kuridRA& spindis
atvertas PKI ir stentavimoibu per pirmasias 12 val. nuo skausmotknéje pradzios ir
atstatyta TIMI 3 laipsnio kraujoé¢kmé. Visiems pacientams atlikus angiografi]

patvirtinta vienos VA liga — PNS okliuzija, o ki®sVA hemodinamiskai reikSming
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struk@iriniy pokyiy nenustatyta. 11 pacient atveriant PNS spid Kkurio
okliuzija/subokliuzija glygojo priekires KS sienals STUMI, atlikta reperfuzig terapija
(PKIl ir stentavimas) papildomai naudojant adengzieidziany pastovios 7qug/kg/min
intravenires infuzijos mdu ir trimis snuiginemis injekcijomis po 1 mg tiesiai VA
(tiiamoji grupe), kitiems 28 pacientams atlikta PKI ir stentavimpapildomai
nenaudojant adenozino (kontrairgrupe). Visi asmenys atitiko zemiau iSvardytus
itraukimo kriterijus.

Itraukimo j tyrim g kriterijai

1. Amzius — 25—-70 metai (vyrai ir moterys).

2. Nustatyta priekies ar priekigs—Sonigs KS siengls STUMI diagnoz remiantis

Europos kardiolog draugijos, Amerikos kardiolag draugijos ir Amerikos Sirdies

asociacijos ekspert sutarimo dokumentu (2007 m.) ir patvirtintais (S

diagnostiniais kriterijais:

e Skausmas kitinéje, uZtrukes> 20 min.;

e Elektrokardiogrmoje ST segmento pakilimas bent aisej gretimose priekise-
Sonirese derivacijose (V1-V6, I, avL) 0,2 mV vyrams i 0,15 mV moterims;

o Sirdies raumens paZeidintodartiy Zymen, — kreatino kinazs MB izofermento
(KK-MB), troponino | — koncentracijos padifimas kraujyje daugiau nei viena verte
virs 99-tos procentis virsutires referentids ribos (diagnaz nustatyta gydytaoy
kardiology).

3. Ankgiau nepatirtas MI, netaikyta revaskuliarizacija riakoronariny jungtiu

operacija (AKJO), PKI).

4. 18imtinai vienos VA, tai yra PNS liga, esant mugafiskai nustatytai arterijos

okliuzijai/subokliuzijai ir TIMI 0-1 kraujo ¢kmei prieS PKI, kitose VA nesant

hemodinamiskai reikSming(> 50%) susiaugjimy.

5. IRA (PNS) spindis atvertas PKdu per pirmsias 12 val. nuo skausmoukinéje

pradzios.

6. Antiagregant (klopidogrelio) nevartojimas.

7. Hemodinaminis stabilumas, gyvybei pavojingirdies ritmo ir laidumo sutrikim

nebuvimas.
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8. PasiraSyta Vilniaus regioninio biomedicinintyrimy etikos komiteto patvirtinat

informuoto asmens sutikimo forma (No. 2/019; 20@810)

Nejtraukimo j tyrim g kriterijai
1. Keliy VA liga, t.y. hemodinamiskai reikSmingi susiaimai (> 50%) keliose VA.
2. TIMI 2—3 laipsnio kraujockmé IRA prie$ PKI.
3. Hemodinaminis nestabilumas, gyvybei pavojingdigs ritmo ir laidumo sutrikimai
(skilveliné paroksizmig tachikardija, skilvely virpéjmas, atrioventrikulia (AV) 11111 °
blokada).
4. Zenklios Sirdies voZtuypydos.
5. Sunki &tiné obstrukcir plawiy liga, bronchig astma.

6. NeStumas.

Tyrimo eiga

Atsitiktinés atrankos #du atrinktiems 11 paciem@atveriant VA, tai yra priekiés
nusileidziagios Sakos, spind kurio okliuzija/subokliuzija gygojo priekines KS
sienets STUMI, atliekant reperfuzia terapip (PKI ir stentavim) papildomai naudotas
adenozinas. Sis farmakologinis preparatas buvaZilsiths pastovios 7@Qg/kg/min
intravenires infuzijos mdu (pradta iS karto pries PKI irgsta dar 15-20 min. po PKIl) ir
trimis smuginémis injekcijomis po 1 mg tiesiai VA; kitiems 28 pacientams PKI ir
stentavimas atlikta nenaudojant adenozino.

Visiems pacientams iS karto po reperfuzijos kaaitioks reanimacijos ir
intensyviosios terapijos (KRIT) skyriuje atliktavichatts echokardiografijos tyrimas
(2DE) vertinant bendfa KS kontraktilire funkcija — KS iSstimimo frakcip (KSIF), KS
prisipidymo ftirius — galin diastoliri tarj (KS GDT) ir galii sistolin tarj (KS GST),
segmentin kontrakcip — sienely kontrakcijos pazeidimo rodikl(SKPR). Lokaiis
sienely judesio ir stogjimo ypatumai vertinti remiantis Amerikos echokargliafijos
draugijos rekomendacijomis. Sirdies raumens paigidbdartiy Zymen — KK, KK-
MB, troponino | — maksimaliai koncentracijai krajgynustatyti paimti kraujo aginiai
tik atvykusi KRIT skyriy, prasjus 6, 12 ir 24 (48) val. po reperfuzijos. Ews 72 val. po
reperfuzijos bendrajai KS kontraktilinei funkcijainustatyti atliktas trimas
echokardiografijos (3DE) tyrimas, vertinant KSIFSKGDT, KS GST. 7 p&ia diemg
nustatytas KTR TDE ilu, o kontraktilinis rezervas — atliekant matobutamino dozi
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(MDD) testh DKE metodu ir vertinant SKPR pokyA SKPR). Letos ar nutitkusios
tekmés fenomeno isSplitimas po reperfuzinio Ml gydymo tadgtas atliekant MPRKT ir
vertinant BPD bei pazeisto miokardo plofPMP). Prajus 5 nen. po reperfuzijos
visiems pacientams, atlikus triatechokardiografg, vertintas bendrosios KS
kontraktilines funkcijos atsistatymas, TDE metodu nustatytas KDKE tyrimu —

miokardo gyvybingumas, o atlikus MPRKT — galutim&arkto dydis (BPD).

Duomemy analize

Tyrimo statistie analiz atlikta naudojantis statistiniu progrgnpaketu SPSS
17.0 {ersion for Windows Kintamyjyu aprasomoji statistika pateikiama nurodant
kiekybiniy kintamyjy vidurkj (M) ir standartin nuokryg (SN), o kokybini (diskretiy)
kintamyjy — absoliug jverti (N) ir procentig dal nuo analizuojamos imties (%). Dvigj
nepriklausom grupiy kiekybiniy rodikliy vidurkiams palyginti taikytas neparametrinis
Mann—Whitneyestas, o priklausomoms imtimsMlcoxonkriterijus.

Diskretiy (kokybiniy) kintamyjy tarpusavio lyginimui taikytasChi kvadrato
nepriklausomumayf) kriterijus, o esant mazai ifiai, taikytas irFishertikslusis testas.

Pasirinktas reikSmingumo lygmuo= 0,05.

Remiantis efektyvios bei adekiras miokardo reperfuzijos rezultatu — optimaliai
iISsaugota ir atsistausia KS funkcija, kug parodo iSsaugotas mikrocirkuliacijos
strukiirinis bei funkcinis vientisumas, iSkk miokardo gyvybingumag\(SKPR> 0,25),
nedidelis—vidutinis (BPD< 15%) galutinis infarkto dydis ir KS remodeliacijos
nebuvimas prgus 5 nen. po reperfuzinio Ml gydymo, ROC (andteceiver Operating
Characteristiccurvg analizs metu pagal optimaljautrumo ir specifiSkumo santiyk
buvo nustatyta kritin KTR vere UMI metu, rodanti iSsauggt miokardo
mikrocirkuliacijos strukirinj bei funkcin vientisum — adekvéia miokardo reperfuzij.

Tiriant nepriklausom (priezasting) kintamyju itaka optimaliai iSsaugotai ir
atsistéiusiai KS funkcijai jvertinti sudaryti logistids regresijos modeliaiFprwald
Wald). Taikyta pazingsnin (angl. stepwisg¢ nepriklausom kintamyju atranka.
Kintamasisj mode] jtrauktas, jei p < 0,05, Salintas iS5 modelio, jepje 0,1. Jei kurie
nors nepriklausomi kintamieji tarpusavyje stipkareliavo (pvz., sistolinis ir diastolinis
arterinio kraujo spaudimai pag&pearmankoreliacijos koeficient), tai naudotas tik

vienas y.
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REZULTATAI

Kontrolin és ir tirlamosios pacieny grupiy palyginimas pagal kontrolinius
kintamuosius

Siekiantjsitikinti dvieju — tiriamosios ir kontrolias — grupi homogeniSkumu,
palyginome grupes pagal svarbiausius kontroliniustaknuosius, atsizvelgdami
sociodemografines charakteristikas, KV yligizikos veiksnius ir gretutinesakles,
vartotus medikamentus iki MI, klinikinius ir angi@ginius duomenis, turifius jtakos
galutiniams MI reperfuzinio gydymo rezultatams. Migta, kad visiems pacientams
buvo negydyta dislipidemija, 25 (64,1%) sirgo drterhipertenzija. Vidutinis pacient
kino mass indeksas (KMI) buvo 29,1 + 4,25 kdiniTik trims pacientams (7,7%)
hospitalizacijos metu nustatytas angliavanderapykaitos sutrikimas (gliukéz
tolerancijos sutrikimas arba glikemijos sutrikimagvalgius), dviem tiriamiesiems
(5,1%) — antrojo tipo cukrinis diabetas. 20 paajefil,3%) buvo Eikantys. N vienas
pacientas nepazyio prieS Ml buvusios kitinés anginos klinikos, jiems nebuvo taikyta
miokardo revaskuliarizacija (PKI ar AKJO). Didzia@aliai pacieng (77%) vainikires
arterijos spindis, kurio okliuzija/subokliuzijalggojo STUMI, atvertas per pirasias 6
val. nuo skausmo #tin¢je atsiradimo pradzios. Palyginus abi grupes — rdint ir
tiriamaja — pagal kontrolinius kintamuosius, kurie galidiiritakos galutiniamdJMI
reperfuzinio gydymo rezultatams, nustatyta, kad @brcieny grupes statistiSkai
reikSmingai nesiskyrné pagal vien analizuojam kontrolini kintamaji. Apibendrinant
galima teigti, kad abi grys buvo homogeniskos, taigiuSgrupiy lyginimas pagal
adenozino jtaka bendrajai ir segmentinei KS kontraktilinei funlajj miokardo
gyvybingumui ir galutiniam infarkto dydziui buvokslus, metodiSkai taisyklingas ir

korektiSkas.

Adenozino jtaka bendrajai ir segmentinei kairiojo skilvelio kontraktilinei
funkcijai bei miokardo perfuzijai UMI metu

Remiantis misy tyrimo rezultatais nustatyta, kad tiriamosios gsuacient,
sergadiy KS priekires sienats STOMI, kuriy PNS spindis atvertas PKI ir stentavimo
btdu, papildomai naudojant adenagipalyginti su kontrolias grugs pacieni, kuriems
PKI ir stentavimo metu adenozino nebuvo naudojastetjstiSkai reikSmingai geresni

buvo beveik visi miokardo perfuzijos rodikliai, Wit pragjus 72 val. po reperfuzijos:
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BPD, PMP ir KTR, rodantys neabejotinai teigmmadenozino poveik apsaugant
miokardh nuo iSeminio-reperfuzinio pazeidimo ampazinant ir taip sumazinanitbs ar
nutrikusios ¢kmes ir infarktines zonos iSplitim, gerinant kraujotakos atstatyme tik
epikardireje VA, bet ir mikrocirkuliacijos grandyje (audinioeperfuzip). Vertinant
miokardo reperfuziy MPRKT metodu kiivio ir ramykes metu, konstatuota, kad
tirlamosios grups pacienit PMP bei BPD buvo mazesni, palyginti su Siais p&taans
kontrolineje pacieny grupeje — BPD atitinkamai: M = 16,27 ir 34,21%, p < Q10Krtvio
metu ir M = 9,45 ir 26,89%, p = 0,001 randgbmetu; PMP atitinkamai: M = 17,95 ir
32,81%, p = 0,001 kwio ir atitinkamai M = 11,02 ir 24,82%, p = 0,00anmykes
MPRKT vaizduose.

Lyginant bendrosios ir segmenish KS kontraktilies funkcijos rezultatus
nustatyta, kad tiriamosios grég pacieni KS GDT ir KS GST buvo statistiSkai
reikSmingai mazesni, palyginti su Siais parametiastrolincje pacieni grupje —
atitinkamai: M = 109, 83 ir 124,54 ml, p = 0,0383KGDT) ir atitinkamai: M = 60,25 ir
71,21 ml, p = 0,044 (KS GST). KSIBMI metu, vertinta trimais echokardiografijos
metodu, reikSmingai tarp abigpacient; grupiy nesiskyé — atitinkamai: M = 47,15 ir
42,14%, p = 0,115. P¢us 72 val. po reperfuzijos analizuojant miokardo
kontraktiliSkuny ir kontraktilini rezens, kuris yra miokardo gyvybingumo ir KS
funkcijos atsistatymo po reperfuzinio Ml gydymo nodo, nustatyta, kad tiek
segmentia KS kontrakcija (SKPR), tiek kontraktilinis rezessrdASKPR) reikSmingai
geresni tiriamojoje pacienigrupsje negu kontroligje grugje — atitinkamai: M = 1,70 ir
1,88, p = 0,026 (SKPR) ir M = 0,26 ir 0,14, p =@/QASKPR).

Adenozino jtaka galutiniam infarkto dydziui, bendrosios ir segnentinés
kairiojo skilvelio kontraktilin és funkcijos atsistatymui pragjus 5 men. po
reperfuzijos

Analizuojant MI reperfuzinio gydymo rezultatus pon&n., nustatyta, kad visi
miokardo perfuzijos parametrai — tiek KTRertintas atliekant TDE, tiek BPD ir PMP,
nustatyti MPRKT metodu kivio bei ramylés metu, buvo geresni tiriamojoje pacignt
grupeje negu kontroligje grugje. Galutinis infarkto dydis, tai yra BPD ramggometu,
statistiSkai reikSmingai buvo maZzesnis tiriamojoggupije (M = 4,91%) negu

kontrolircje (M = 18,7%90) (p < 0,001) pacient grupje. Vertinant segmentés ir
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bendrosios KS kontraktilés funkcijos atsistatym prasjus 5 nen. nuo reperfuzijos,
nustatyta, kad miokardo kontraktiliskumas (SKPR)i b&saugotas miokardo
gyvybingumas, tai yra savaiminis kontraknKS funkcijos atsistatyma\ (SKPR),
statistiSkai reikSmingai geresni tiriamojoje patiemgrugeje, palyginti su Siais KS
kontraktilines funkcijos parametrais kontrodje grupgje — SKPR atitinkamai: M = 1,36
ir 1,76, p < 0,001, & SKPR atitinkamai: M = 0,34 ir 0,12, p < 0,0anass rezultatai
gauti nustatant benglg KS kontraktilire funkcija: tiek KS GDT, tiek KS GST buvo
mazesni, o KSIF buvo reikSmingai didéstiriamojoje grugje negu kontroligje
pacient; grupeje — KS GDT atitinkamai: M = 103,45 ir 130,95 ml=@®,005 ir KS GST-:
M =52,27 ir 75,82 ml, p = 0,003, o KSIF atitinkan?d = 50,18 ir 42,68%, p = 0,014.

Koronarin és ttkmés rezervo kritinés vertes nustatymas

Noredami UMI metu nustatyti KTR kritie vert, kuria galima bty remtis
teigiant, kad pasiekta efektyvi ir adekvati miokaneperfuzija, kug rodo iSsaugotas
koronarires tkmés bei kontraktilinis rezervai, nedidelis—vidutingalutinis infarkto
dydis, iSlikes miokardo gyvybingumas, iSsaugota KS forma it po reperfuzinio Ml
gydymo, atlikome ROC krebs analiz. Siekiant iSvengti reperfuzis terapijos
naudojant adenozinjtakos KS funkcijai iSsaugoti bei atsistatyti, ROGabzé atlikta
remiantis tik kontroligs pacieni grupes (N = 28) reperfuzinio MI gydymo rezultatais.
Nustatyta, kad jautrumui esant 0,80, o specifiSkumu0,74, prajus 72 val. po
reperfuzijos TDE metodivertinto KTR kritine verg yra 1,66, rodanti adekvia bei
efektyvig miokardo reperfuzaj.

Kairiojo skilvelio funkcijos iSsaugojimo bei atsistitymo prognoziniai

veiksniai

Naudojant pazingsnéinlogistines regresijos anakz(Forward Stepwise (Walll)
siekta iSsiaiskinti, kuriais nepriklausomais (pastiniais) kintamaisiais remiantis galima
prognozuoti optimaliai iSsaugptbei atsistéiusia KS funkcia po reperfuzinio Ml
gydymo. Reperfuzijos metu papildomai naudotas arieas irgi buvoitrauktas kaip
nepriklausomas kintamasis. Remiantis logistinegresias analizs rezultatais padaryta

iISvada, kad papildomas adenozino naudojimas repgréumetu, siekiant apsaugoti
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miokardy nuo iSeminio-reperfuzinio pazeidimo &drgumazinti, yra svarbus miokardo
perfuzijos ir KS kontraktilias funkcijos iSsaugojimo bei atsistatymo prognozinis
veiksnys. Pacientui, sergaam priekires KS siengls STUMI, PKI ir stentavimo kdu
atveriant PNS spiridr papildomai naudojant adenozjnyra didet tikimybe, kad bus
mazesa létos ar nutitkusios tkmés fenomeno pasireiSkimo rizika, pavyks iSsaugoti
koronarires kmeés rezeryg ir miokardo gyvybingur, bus mazesnis galutinis infarkto
dydis. Taigi atveriant PNS spindPKl ir stentavimo bdu papildomai naudojant
adenozin, klinikinés baigtys bus geressn— pakartotinio Ml ar kardiovaskutia mirties
tikimybé bus mazesnnei tuo atveju, kai IRA spindis atvertas papildomanaudojant

adenozino.

Neinvaziniy vaizdinimo metody verté prognozuojant kairiojo skilvelio
funkcijos atsistatyma

Vienas iS darbo uzdavipibuvo nustatyti, kokia yra neinvaziniais vaizdinimo
metodaisUMI metu vertint; paramety — KTR, BPD ir SKPR, atitinkamai nustafyt
atliekant TDE, MPRKT ir DKE — ve¢t prognozuojant KS remodeliagjj iSsaugat
miokardo gyvybingump ir galutini infarkto dyd po reperfuzinio MI gydymo.
Apibendrinus msy darbo duomenis, galima teigti, kad KTR, BPD ir $KRera KS
remodeliacijos prognoziniai veiksniai. I1Ssaugota$RK esant kritinei verteil,66, ir
iSlikes miokardo kontraktilinis rezervas, esant SKPR > 0,25 UMI metu, leidZia
prognozuoti iSsaugatmiokardo gyvybingura ir nedidej—vidutinj galutin infarkto dyd,

0 BPD < 15% UMI metu, kuris rodo dtos ar nutilkusios ¢kmes iSplitima miokarde,
pasizymi 100% jautrumu ir 74% specifiSkumu progr@mant nedidgrvidutini galutin
infarkto dyd pratjus 5 neén. po reperfuzinio Ml gydymo.

Remiantis misy tyrimo rezultatais, galima teigti, kagprastires reperfuzias
terapijos, tai yra PKI ir stentavimo, metu papildomaudojamas adenozinas efektyviai
sumazina iSemirreperfuzin miokardo bei mikrocirkuliacijos paZeidgn Teigiamas
adenozino poveikis apsaugant miokarduo iSemino-reperfuzinio pazeidimo ar |
mazinant buvo nustatytas atliekant metodisSkai kditsga, korektiSk ir tiksly tyrima.
Tai reiSkia, kad pacientai buvo atrinkti pagal lafpaeztusijtraukimoj tyrima kriterijus,
lygintos homogeniskos pagal kontrolinius kintamusstiriamoji ir kontrolire grupes.

Be to, nmisy tyrime reperfuzias terapijos efektyvumas bei adekvatumas tirti,ijxiteegu
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daugelyje ki klinikiniy tyrimy, teoriSkai pagstu optimaliu laiku (prgus 72 val. ir 5
mén. po reperfuzijos) pasitelkus naujausius neinvaginmiokardo perfuzijos ir
kontrakcijos vaizdinimo metodus.

Taciau turime pahizti, kad norint adenozin platiai naudoti  klinikireje
praktikoje, reikalingi tolesni didesmpiimciy klinikiniai tyrimai, be to, adenozino
naudojimas reperfuzijos metu turiitbtiriamas ne tik sergainyju priekines KS sieneis
STUMI homogeniSkose gruge, bet ir homogeniSkose g#se, sudarytose iS

sergamiyjy kitos lokalizacijos SUMI.

ISvados

1. Papildomas didaji adenozino dogi naudojimas reperfuzijos metu atveriant
priekinés nusileidziatios Sakos spind kurio okliuzija/subokliuzija glygojo priekines
kairiojo skilvelio sienads iminj miokardo infarkd, mazina miokardo iSemguneperfuzin
pazeidima, létos ar nutitkusios tkmés fenomeno pasireiSkynir iSplitima. Adenozinas,
gerindamas kraujo ¢kmés atstatym ne tik vainikirgje arterijoje, bet ir
mikrocirkuliacijos grandyje, uztikrina adeksia miokardo reperfuzij, iSsaugo miokardo
kontraktilinj bei koronarigs tkmes rezervusiminio miokardo infarkto metu.

2. Adenozinas, apsaugodamas miokamlio iSeminio-reperfuzinio pazeidimo
arba | mazindamas, gerina bendrosios ir segmestikairiojo skilvelio kontraktiligs
funkcijos atsistatymy mazina galutipinfarkto dyd. ISsaugotas miokardo gyvybingumas
bei mazesnis galutinis infarkto dydis — gereddinikiniy baigtiy rodmenys po persirgto
miokardo infarkto.

3. Pacieni, serganiy kairiojo skilvelio priekires sienels aminiu miokardo
infarktu, gydymo taktika, kai perkutares koronarigs intervencijos metu miokardui
apsaugoti nuo iSeminio-reperfuzinio pazeidimo arfja sumazinti naudojamas
adenozinas, yra pranaseésreijprastire perkutanig koronarire intervencija. Papildomai
skiriamas adenozinas turitakos adeku&ai ir efektyviai miokardo reperfuzijai,
lemiartiai optimal; kairiojo skilvelio funkcijos iSsaugojimbei atsistatyrn

4. IS vigy nepriklausom kintamyjy adenozinas, papildomai skiriamas atveriant

vainikinés arterijos sping kurio okliuzija/subokliuzi salygojo tmini miokardo
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infarkta, yra reikSmingiausias miokardo perfuzijos ir kajoi skilvelio kontraktilires
funkcijos iSsaugojimo bei atsistatymo prognoziregsnys.

5. Detalus tiek kairiojo skilvelio kontraktilés funkcijos, tiek miokardo perfuzijos
vertinimas padidina diagnostiniais metodais gawtzultat tikslumg nustatant bei
prognozuojant iSsaugpmiokardo gyvybingumir galutin infarkto dyd po reperfuzinio

miokardo infarkto gydymo.

Praktin és rekomendacijos

1. Pacientams, kurie atitinkgaukimoj masy tyrima kriterijus, per pirmsias 12
val. nuo skausmo Htin¢je atsiradimo pradzios atveriant priesésmusileidziatios Sakos
spind, kurio okliuzija/subokliuzija glygojo priekires kairiojo skilvelio sienéls tminj
miokardo infarki esant ST segmento pakilimui, kaitds ar nutitkusios &kmeés
fenomeno pasireiSkimo rizika dideésmei sergadiyju kitos lokalizacijos tminiu
miokardo infarktu, rekomenduojanmprastires reperfuzigs terapijos metu papildomai
didekmis dozmis leisti adenozip

2. Intravenig 70 ug/kg/min adenozino infuzij sialoma pradti iS karto
angiografijos metu nustaus vainikines arterijos okliuzg/subokliuzip, t¢sti ne maziau
kaip 15-20 min. uzbaigus proded. Taip pat suleisti tris sagines adenozino injekcijas
po 1 mg tiesiaii vainiking arterip prieS baliono suhiskinimg ar iS karto po tromb
ISsiurbimo, pries stento implantavanr iS karto po stentavimo.

3. Reperfuzias terapijos efektyvumbei adekvatum rekomenduojama vertinti
neinvaziniais vaizdinimo metodais — nustatyti kaomes tkmés rezerg
transtorakalias doplerigs echokardiografijos metodu, pazeisto miokardo aplogi
bendrji perfuzijos defeki — miokardo perfuzijos radionuklidis kompiuterigs
tomografijos metodu, o iSsaugomiokardo kontraktilie funkcijag — atliekant maz
dobutamino dozj kriivio echokardiografijos tyrim

4. Kairiojo skilvelio kontraktilies funkcijos bei miokardo perfuzijos vertinimo
tyrimus siiloma atlikti pra&jus ne maziau kaip 72 val. po reperfuzijos, siekidmengti
klaidingy ir netiksliy tyrimy rezultaty dél iki 48 val. tebesitsiartio mikrocirkuliacijos

iSeminio-reperfuzinio pazeidimo.
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5. Siekiant nustatyti bei prognozuoti kairiojo skilio funkcijos atsistatym ir
galutin infarkto dyd po reperfuzinio miokardo infarkto gydymo, rekomeamma
taikyti neinvazinius miokardo perfuzijos bei kajooskilvelio kontraktilires funkcijos
vaizdinimo metodus.

6. Miokardo reperfuzijos vertinign atliekant transtorakalin doplerirg
echokardiografg ir/ar miokardo perfuzijos radionuklidignkompiuterirg tomografip
aminio miokardo infarkto metu @loma taikyti kasdieée Kklinikinéje praktikoje

prognozuojant miokardo gyvybingunr galutini infarkto dyd.
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