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INTRODUCTION
Cardiovascular diseases cause approximately 40% of all 
mortality cases in the population of most developed Eu-
ropean countries. Ischemic heart disease (IHD) occupies a 
leading place in the structure of this pathology, and acute 
myocardial infarction is one of the main causes of death 
and patients’ disability [18]. The main cause is coronary 
artery thrombosis, which is thought to be caused by 
rupture of atherosclerotic plaque. In present-day clinical 
practice, different varieties of acute myocardial infarction 
are distinguished. Their clinical, laboratory and functional 
characteristics are described in medical literature, which 
significantly facilitates an algorithm of diagnostic search. 
Nowadays it has been proven that the highest indices of 
mortality among patients with IHD are due to ST-elevation 
myocardial infarction (STEMI) [2,3]. 

In the recent years, one of the basic elements of STEMI 
treatment has been conduction of primary percutaneous 
coronary intervention (pPCI). However, there are publica-
tions, which show that adequate reperfusion cannot always 
be achieved even with its use. One of the main causes of this 
phenomenon is development of distal embolism, which, 
in its turn, results in microvascular obstruction. The latter 
causes increase in the frequency of early post-infarction 
complications, negative remodeling of the left ventricle, late 
recurrent hospitalizations, caused by cardiac insufficiency 
and mortality [4,5]. 

To prevent distal embolism in pPCI, a series of measures 
were suggested, namely, mechanic thrombus aspiration, 
manual thrombus aspiration and embolic protection. In 
the recent years, meta-analysis of investigations, which 
compared the efficacy of the aforementioned methods, has 
been performed. It has been revealed that only addition of 
manual thrombus aspiration has certain advantages over 
a standard intervention technique. Two other methods 
proved ineffective, and in some cases even harmful [6]. 
The obtained results stimulated conduction of a series 
of investigations, which studied the efficacy of the afore-
mentioned treatment strategy in patients with STEMI and 
showed ambiguous results. 

Such situation dictates the need in further study of effi-
cacy of various methods of pPCI conduction, in particular, 
based on analysis of follow-up observations. 

THE AIM 
To investigate long-term effects of primary percutaneous 
coronary interventions (pPCI) in patients with STEMI 
basing on the prevalence of clinically relevant endpoints.

MATERIALS AND METHODS
The investigation included 200 patients with STEMI, 
hospitalized within “therapeutic window” for revascular-
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ABSTRACT
The aim: To investigate long-term effects of primary percutaneous coronary interventions (pPCI) in patients with STEMI basing on the prevalence of clinically relevant endpoints.
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who additionally to pPCI underwent manual thromboaspiration entered the main group. The comparison group consisted of 100 patients who underwent standard pPCI. 
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vs. 12.5%, p = 0.888 and 18.2% vs. 20.8%, p = 0.658, respectively). There were no significant differences in these endpoints taken separately. In twelve months after procedure, 
also there were no significant differences between the groups. However, a tendency toward lower incidence of chest pain was observed in the main group (p = 0.08) during this 
period that was lost in 24 months after pPCI. None of these techniques demonstrated significant advantages during the whole duration of the follow-up period. 
Conclusions: The addition of manual thromboaspiration to the standard pPCI in patients with STEMI and severe thrombosis of the culprit artery did not significantly influence 
the prognosis.
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ization. Occlusion of infarction-related coronary artery or 
its massive thrombosis was revealed on angiography in all 
participants. The main group included 100 patients, who 
had undergone manual thrombus aspiration in addition 
to standard pPCI. A control group included 100 patients, 
who had undergone intervention by standard technique. 
Efficacy of revascularization was assessed by the incidence 
of such indices: major adverse cardiac events (MACE) 
(death, myocardial infarction, recurrent revasculariza-
tions), combined endpoints (MACE or revascularization), 
as well as each element individually. 

Blood flow by TIMI scale was studied according to stan-
dard technique: TIMI 0 – absent blood flow more distally 
than occlusion site; TIMI 1 – insignificant blood flow more 
distally from occlusion site, but distal regions of the artery 
are not filled; TIMI 2 – slow antegrade blood flow with 
complete filling of distal segments of the coronary artery; 
TIMI 3 – normal, complete filling of a distal part of the 
artery [7]. Myocardial blush was determined according 
to criteria elaborated by Van’t Hof and co-authors: MBG 
0 – absence of myocardial contrast opacification; MBG 
1 – minimal myocardial contrast opacification; MBG 2 
– moderate myocardial contrast opacification, however, 
lower than in angiography of contralateral or ipsilateral 
coronary artery unrelated to infarction; MBG 3 – normal 
myocardial contrast opacification, the same as in angiogra-
phy of contralateral or ipsilateral coronary artery unrelated 
to infarction [8].

An important component of any treatment method ef-
ficacy is following by patients doctor’s recommendations. 
We studied patients’ adherence to treatment by means of 
a purposefully elaborated validated questionnaire (8-items 
Morisky Medication Adherence Scale) [9]. The variation 
used was elaborated in 2008 year and includes 8 questions, 
which promotes significant reduction of risk for patients’ 
voluntary exaggeration of their adherence to treatment. It 
enables 3-degree assessment of adherence to treatment, 
explaining it as high, average and low [10]. Questioning of 

patients was performed via phone calls or during visits to 
a clinic. All investigated indices were studied in 6, 12 and 
24 months after hospitalization.  

Statistical analysis of the obtained results was conducted 
on a computer using program R. The obtained results were 
presented as:

- mean values and their standard deviations (М±SD) — 
in case of Gaussian distribution,

- medians, 25th and 75th percentiles: Me [25%; 75%] – in 
case of non-Gaussian distribution,

- in analysis of relative values, creation of 2х2 tables and 
calculation of percentage with its estimated faulty propor-
tion was performed (Р±mр).

On assessment of difference reliability of obtained results 
in investigated groups, the following means were used:

- unpaired t-criterion – for two groups with Gaussian 
distribution;

- Mann-Whitney U test – for two groups with non-Gauss-
ian distribution;

- criterion χ2 (chi-square) – in comparison of percentages. 
The difference between groups was considered reliable 

at values р<0.05.

RESULTS
Patients of both groups reliably did not differ by primary 
characteristics. The age of investigated patients in the main 
group constituted 58.15±11.34 versus 57.81±10.26 years in 
control group, (р=0.824); differences in gender characteris-
tics of both groups were not observed (р=0.480). Analysis 
of risk factors of IHD did not reveal statistically reliable 
difference between groups in the incidence of diabetes 
mellitus (р=0.066), arterial hypertension (р=0.189), obesity 
(р=0.886), dyslipidemia (р=0.284), smoking (р=0.471) and 
professional exposure to xenobiotics (р=0.322). Assessing 
the severity of patients’ conditions on admission to hospi-
tal, the incidence of cardiogenic shock development was 
studied. It was diagnosed somewhat more frequently in the 

Table I. Baseline characteristics of patients included in the study
Main group Control group

р
Number % Number %

Male 82 82 78 78 0,480

Diabetes mellitus 23 23 13 13 0,066

Hypertension 58 58 67 67 0,189

Obesity 41 41 42 42 0,886

Dyslipidemia 33 33 27 27 0,284

Smoking 57 57 62 62 0,471

Contact with xenobiotic 52 52 45 45 0,322

Cardiogenic shock 12 12 7 7 0,228

Multivessel coronary diseases 40 40 45 45 0,474

ТІМІ 0 flow before the intervention 82 82 72 72 0,093

MBG 0 before the intervention 88 88 81 81 0,287

Infarctrelated left coronary artery 41 41 44 44 0,668
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main group, however, the difference was not statistically 
reliable (12% versus 7%, р=0.228). Analysis of angiog-
raphy demonstrated similar incidence of thrombosis of 
left coronary artery (р=0.668) and multivessel coronary 
diseases (р=0.474) in both groups. No reliable differences 
were revealed between groups (р=0.093) in the incidence 
of TIMI 0 blood flow in the infarct related artery before 
pPCI. The incidence of blush degree MBG 0 detection be-
fore percutaneous revascularization in the region of blood 
supply to infarction-related coronary artery also did not 
differ reliably (р=0.668) (Table I).

In 6 months after hospitalization, we managed to re-
ceive information about prognosis of 93 patients of the 
main group and 96 – in control group. Further analysis of 
long-term consequences is presented for these patients. 
The incidence of occurrence of MACE did not differ sig-
nificantly between groups and constituted 11 (11.8%) in 
the main group, and in control group — 12 (12.5%) (p = 
0.888). Besides, no considerable changes were revealed 
between groups in relation to the incidence of combined 
endpoint registry (17-18.2% versus 20-20.8%; p=0.658). 
Analyzing each index individually, attention was primarily 
paid to the study of incidence of mortality cases registries. 
Throughout 6-month monitoring, 6 (6.5%) patients in the 
main group and 3 (3.1%) in control group died (p=0.283). 
Incidence of other events was determined for alive patients, 
who could be reached. Throughout six months after hos-
pitalization, myocardial infarction was diagnosed in one 
patient from each group (1.2% versus 1.1%; p=0.962). 
No significant difference was observed in the incidence 
of recurrent revascularizations (coronary artery bypass 
grafting or recurrent percutaneous coronary intervention) 
in patients of the main group and control group (5.6% 
versus 10.1% respectively; p=0.282). Patients of the main 
group noted recurrence of angina somewhat rarer at the 
first stage of monitoring (10 — 11.5% and 17 — 18.3%, 
respectively), though the difference was not statistically 
reliable (р=0.203). 

Results of assessment of adherence to treatment, obtained 
from questionnaire enable to state that in patients of both 
groups it was at quite high level. In particular, it was high 
in 77 (88.5%) patients of the main group and 82 (88.2%) 
individuals of control group, which did not constitute 
reliable difference (p=0.944) (fig. 4). 

In 12 months, we managed to obtain information about 
prognosis of 92 patients in the main group and 96 – in 
control group. Among them, the incidence of MACE did 
not significantly differ among groups and constituted 
13 (14%) in the main group and 17 (17.7%) – in control 
group (p=0.48). No significant differences were revealed 
in relation to the incidence of combined endpoint (25-27.2 
% versus 37 – 38.5%; p=0.089) (fig. 2). 

Throughout 12 months of monitoring, 8 (8.6%) patients 
of the main group and 6 (6.25%) in control group died 
(p=0.537). The number of patients in both groups, who 
developed acute myocardial infarction, was the same and 
constituted 2 (2.3%) patients in each group (p=0.982). The 
difference in the incidence of recurrent revascularizations 

remained in favor of patients of the main group, however, 
its indices did not reach statistical significance (5-5.8% 
versus 9-10.1%; p=0.285). Besides, there was tendency in 
patients of the main group towards less probability of an-
gina recurrence (14-16.1% versus 24-27.0%, respectively), 
though it was unreliable (p=0.08) (fig. 2). 

In the period of 6 to 12 months of monitoring, number of 
patients with low adherence to treatment increased twice. 
Moreover, such situation equally concerned each group. 
High indices of adherence to treatment were detected in 
66 (75.9%) patients of the main group and 69 (77.55 %) 
patients of the control group (p=0.794) (fig.4).

In 24 months, we managed to obtain information on 
prognosis of 92 patients in the main group and 94 – in 
control group. Among them the incidence of occurrence of 
MACE did not differ significantly between groups and con-
stituted 17 (18.5%) in the main group and 20 (21.3%) in the 
control one (p=0.633). No considerable differences were 
observed in relation to the incidence of combined endpoint 
(34-37.0% versus 40-42.6%, respectively; p=0.436) (fig.3).

Throughout 2-year monitoring, 9 (9.8%) patients of the 
main group and 6 (6.4%) – in control group died (p=0.395). 
No considerable difference was revealed in the incidence 
of occurrence of acute myocardial infarction (3-3.6% 
versus 6-6.8%, p=0.339). Recurrent revascularizations 
rarely occurred in both groups (8-9.5% versus 10-11.4%, 
respectively, p=0.694). Unreliable tendency towards lower 
incidence of angina recurrence in patients of the main 
group compared with the control group, which was noted 
in the first year of monitoring, was lost in the second year. 
Among patients of the main group this complaint was not-
ed by 23 (27.4%) patients of the main group and 27 (30.7%) 
patients of the control group (p=0.634) (p=0.634) (fig. 3).

Throughout the period from 12 to 24 months of moni-
toring, minimal changes occurred in relation to adherence 
to treatment in both groups. High result by this index were 
observed in 62 (73.8%) patients of the main group and 67 
(76.1%) patients of the control group (p=0.725). 

DISCUSSION
Aforementioned results of investigation did not demonstrate 
reliable benefit of manual thrombus aspiration in patients 
with STEMI and occlusion or massive thrombosis of in-
farct-related coronary artery. However, it cannot be stated that 
such result was unexpectable. Having analyzed evolution of 
investigations, which studied the efficacy of manual throm-
bus aspiration, we can see interesting peculiarities. In earlier 
investigations, benefits of such intervention were reported. An 
example is represented by single center study – The thrombus 
aspiration during percutaneous coronary intervention in 
acute myocardial infarction study (TAPAS), results of which 
were reported in 2008 year. They differed significantly from 
our results. TAPAS investigation demonstrated considerably 
lower indices of all-cause mortality, mortality due to cardio-
vascular pathology and incidence of occurrence of combined 
endpoint death + nonfatal myocardial infarction in patients 
who had undergone manual thrombus aspiration compared 
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with those who had undergone standard percutaneous re-
vascularization [11]. It resulted in inclusion of the technique 
into guidelines of European Society of Cardiology for the 
management of patients with STEMI dated 2012 year, as well 
as recommendations of American Heart Association and 
American College of Cardiology with high class and evidence 
level [12, 13]. However, there were series of remarks as to 
design of TAPAS investigation. Thus, it provoked conduction 
of multicenter study – Thrombus aspiration in ST-elevation 
myocardial infarction in Scandinavia (TASTE). Its results 
were reported in 2014. They did not reveal advantages of 
investigated intervention both in relation to development of 
myocardial infarction or thrombosis of a stent, as well as the 
risk of development of combined endpoint registry. Moreover, 
conduction of manual thrombus aspiration did not show 

efficacy in different subgroups of patients depending on age, 
gender, duration of angina syndrome, infarction-dependent 
coronary artery, duration of ischemia and concomitant phar-
maceutical treatment [14]. Such result provoked reduction of 
evidence class for this type of intervention from IIa to IIb in 
guidelines of European Cardiology Society on revasculariza-
tion in 2014 year [3]. More doubts about expediency of routine 
administration of manual thrombus aspiration appeared 
after revelation of investigation results in 2015 – The trial of 
routine aspiration thrombectomy with PCI versus PCI alone 
in patients with STEMI (TOTAL). It did not report any advan-
tages of this intervention method over standard percutaneous 
coronary intervention either in general population or among 
certain subgroups of patients [15]. This resulted in denial of 
routine administration of manual thrombus aspiration in 

Fig.1. Incidence of development of investigated endpoints throughout 6-month monitoring

Fig.2. Incidence of development of investigated endpoints throughout 12 months of monitoring
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patients with STEMI both in topical guidelines of American 
Heart Association and American College of Cardiology for 
the management of patients with STEMI in 2017. However, 
both documents admitted possibility of using this technique 
in patients with additional indices [1,16]. 

Results of two aforementioned investigations, as well as 
some others, conducted approximately at the same time, 
completely coincide with our data [14, 15, 17]. A significant 
difference implies that our investigation included not all 
patients with STEMI (routine administration), but only 
those with present occlusion of infarct-related coronary 
artery, or its marked thrombosis. However, even they did 
not reveal benefit from administration of additional manu-
al thrombus aspiration. In our opinion, it can be explained 
by active use of new, powerful anti-platelet medicines as 

ticagrelor and prasugrel. Differences in results obtained 
in early investigations compared with modern ones can 
probably be explained by administration of such medicines. 

An important element of effective treatment of patients 
with STEMI is patients’ adherence to treatment. Our re-
sults showed rather high levels of adherence to treatment 
in patients of both groups. Taking into consideration sig-
nificant influence of investigated intervention on patients’ 
clinical condition, absence of difference in this index 
between groups is expectable. High indices of adherence 
to treatment among participants of our investigation can 
be explained by constant contact with an attending doctor 
and thorough dynamic monitoring of patients’ conditions. 
Such approach, according to literature data, has significant 
influence on patients’ adherence to treatment [18, 19, 20]. 

Fig 3. Incidence of development of investigated endpoints throughout 24 months of monitoring

Fig. 4. Dynamics of patients’ fraction with high adherence to treatment throughout investigation.
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CONCLUSIONS
Administration of manual thrombus aspiration in patients 
with STEMI after pPCI did not have significant influence 
on prognosis, even in the presence of marked thrombosis 
of the coronary arteries. 
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