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COMPARISON OF A NOVEL BIODEGRADABLE STENT MAGMARIS WITH DRUG
ELUTING RESOLUTE ONYX STENT: SAFETY AND 12 MONTH OUTCOMES

Resume: stent implantation is effective method of overcome critical vessel narrowing and restore normal
flowing of blood in affected ones in patients with coronary artery disease. Using biodegradable stent platform
was the next step of treatment evolution and innovative idea for reducing complication.

Purpose of the study: : to determine and compare the efficacy, safety and outcomes of implantation of a
biodegradable Magmaris and drug eluting Resolute Onyx stent in patients with coronary artery disease in
12-month follow-up.

Material and methods: The single-center prospective study included 50 patients with coronary heart disease
who underwent stent implantation (Magmaris, main group — 25 patient, Resolute Onyx, control group - 25
patient). Inclusion criteria: verified coronary artery lesion by angiographic method, signed voluntary informed
consent of the patient to participate in the study. The exclusion criteria: the presence of chronic occlusion
of the coronary vessel, calcification, acute myocardial infarction, restenosis of a previously implanted stent.
Results: after stent implantation there were statistically approved positive dynamic both in severity of angina
pectoris signs and in severity of heart failure (p=0.002 and p=0.012 respectively). Evidence of the first
endpoints was only in Resolute Onyx group where in 1 case occurred stroke after 12 month of implantation
(n=1, p=0.625). Death and myocardial infarction were not recorded. Two patient developed restenosis (8%)
after stenting in main group (p=0.422), thrombosis was documented in both groups: one case after Magmaris
and two cases after Resolute Onyx implantations (p=0.512).

Conclusion: using of biodegradable Magmaris and drug eluting Resolute Onyx stents demonstrated good
clinical effects and comparable efficacy and safety in patients with coronary artery disease in 12-month follow-up.
Keywords: coronary heart disease, bioresorbable stents, drug eluting stents, endovascular methods of treatment
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CPABHEHUE BUOOErPAOUPYEMOIO CTEHTA
HOBOI'O MOKOJIEHNA MAGMARIS CO
CTEHTOM C NNIEKAPCTBEHHbIM NOKPLITUEM
RESOLUTE ONYX: BE3OINACHOCTb U UCXOAbl
B TEMEHUE 12 MECALEEB HABJTIOOEHUA

Pe3tlome: CTeHTMpOBaHME KOPOHAPHbIX apTepun siBnseTcsa addex-
TUBHBLIM METOLOM NEYEHUst KPUTUYECKOro CTEeHO3a COCY0B U BOC-
CTaHOBINEHUS1 HOPManbHOMO KPOBOTOKA Y NAaLMEHTOB C ULLIEMUYECKOW
bonesHbio cepaua. NpumeHeHne GuogerpagmpyemMbix CTEHTOB SB-
nsieTca cneayowyM 3TanoM B 3BOSOLMN METOA0B NeYEHNS U UH-
HOBALMOHHOW MAaeen Ansi CHUXEHUS OCITOXHEHUI.
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XAHA BYbIHOAFbl BUOOEMPAOALNANAHATbBIH
MARMARIS CTEHTIH RESOLUTE ONYX NMPEMNAPATbIMEH
KAMTATNFAH CTEHTMNEH CAMNbICTbIPY: 12 AWNbIK
BAKbIJTAY KE3IHAETT KAYINCI3OIK )KOHE HOTUXXEJEP

TyWniH: KOpoHaprbIK apTepusnapabl CTEHTTEY - ULLEMUSTbIK XXYPEK
aypybl 6ap HaykacTapa Tamblp CTEHO3bIH EMAEYAIH XXaHe KanbinTbl
KaH afbIMbIH KannbliHa KenTipyaiH Tvimai aaici. buogerpagaunsanaxa-
TbIH CTEHTTEPAI KongaHy emaey 3BOMOUMSACHIHbIH KENEC Ke3eHi xaHe
ackbIHynapapl a3anTyablH MHHOBAUMATbIK UAaeschl 60sbin Tabbinaabl.
MakcaTtbl: 12 annbik 6akpinay KesiHae XYPeKTiH nweMusanbIK ay-
pybl 6ap HaykacTapga 6uogerpagaunsanaHatelH Marmaris CTeHTi
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Llenb: ycTaHOBUTb 1 CPaBHUTL 3P EKTUBHOCTL, 6E30MacHOCTb U UC-
Xo4bl MMNnaHTaumm uogerpagupyemoro cteHta Magmaris v cteHTa
C nekapcTBeHHbIM NokpbiTeM Resolute Onyx y nauneHToB ¢ nwemm-
Yyeckon 6onesHbio cepaua B TedeHne 12-Tm MecsyHoro HabnoaeHus.
MaTepuansl 1 MeToAbl: ObINO NPoBeAEHO OAHOLIEHTPOBOE MPO-
CNeKTMBHOE MCCrefoBaHne ¢ BktoyeHnem 50 naumeHToB C ulle-
MUYeckon 6onesHbio cepaua, KOTopbiM BbINo NPOBEAEHO CTEHTUPO-
BaHue (Magmaris, ocHoBHasi rpynna — 25 yenoek, Resolute Onyx,
rpynna cpaBHeHust — 25 yenosek). Kputepusimmn BKoYeHUs SABU-
n1chk: BepuuLMpoBaHoe nopaxeHne KOPOHapPHbIX apTepuit aHrm-
orpadnyeckum METOAOM, NoANMcaHHoe A06POBONbLHOE NHOPMU-
poBaHHOE cornacue nauueHTa Ha yyactve B nccnegoBanun. Kpu-
TEPUAMU UCKITOYEHUS BbINN HanMune XPOHNYECKON OKKIT3WUU KO-
pOHapHOro cocyaa, KanbLynHO3, OCTPbIN MHAPKT MUoKapaa, pecTe-
HO3 paHee MMMIaHTMPOBAHHOIO CTEHTA.

Pe3ynbkraTthl: nocne cTeHTUpoBaHus Habnoganock CTaTucTUYecku
3Ha4YMMast NonoXuTenbHas AMHaMMKa Kak B BbIPaXEHHOCTU CUM-
NTOMOB CTEHOKAPAUW HanpspKeHWst, Tak U TSHKECTU cepaeyHOn He-
poctaroyHocTy (p=0.002 and p=0.012 respectively). CobbiTus nep-
BMYHOW KOHEYHON TOYKM Bbinm Tonbko B rpynne Resolute Onyx, rae
y 1 nauneHTa pasBunicsa MHCynbT Yepes 12 mecsiueB nocrne CTeHTu-
poBaHus (n=1, p=0.625). Cny4yaeB cmepTn U MHPAPKTOB MUOKapP-
Aa He 6bino. B ocHoBHOM rpynne Habntogancsa pecteHo3 y 2 nauu-
eHToB (8%, p=0.422), Tpomb03 6bIn B 06enx rpynnax: 1 cnyyan no-
cne umnnaHtaumm Magmaris n 2 crniyyasi nocne CTeHTMPOBaHUSA
Resolute Onyx (p=0.512).

3akntouyeHue: npumeHeHne buogerpagmpyemoro cteHta Magmaris
N CTEHTa C NnekapcTBEHHbIM NokpbiTem Resolute Onyx y nauneHToB
C vemmyeckol 6onesHblo cepaLia NPoAeMOHCTPMPOBAno XopoLume
KnuHu4yeckme apdekTbl U CONOCTaBUMYO 3PAPEKTUBHOCTL U 6e30-
NacHOCTb B TeYeHue 12-Tn Mecsa4yHoro HabnogeHus.

KntoueBble cnoBa: niwemmyeckas 6onesHb cepaua, CTEHThI C ne-
KapCTBEHHbIM MOKpbITUEM, BuogerpaanpyemMblie CTeHTbI, 9HAOBA-
CKynsipHOe neyeHue

Coronary artery disease (CAD) is a common type of cardio-
vascular pathology and the third cause of mortality in the
World [1]. Nowadays stent implantation is effective meth-
od of overcome critical vessel narrowing and restore nor-
mal flowing of blood in affected ones in patients with CAD
[1, 2]. There are several types of implanted cardiovascular
stents: the evolution of this devices starts from bare-met-
al and ends by novel biodegradable ones. Construction of
the first generation of cardiovascular stents was simpler and
there was made by non-corrosive metal (stainless steel,
tantalum, nitinol, cobalt-chromium). Restenosis and tar-
get lesion revascularization after bare-metal stent implan-
tation was about 16%-20% [3]. So, drug eluting stents was
the next step of improving stent technology in intervention-
al cardiology. This type of stents have special coating drug
eluting polymer on thinner stent struts, which help in reduc-
ing inflammatory and proliferation in affected vessels and
to avoid restenosis [2-7]. There are four generation of such

MeH Resolute Onyx npenapartbiMeH KantanfaH CTEeHTNEH UMMNNaH-
TauuanaygblH TMIMAINIriH, KayinciagiriH x)xeHe HaTUMXenepiH aHblK-
Tay XaHe canbICTbIpy.

XKababiKTap MeH afjicTep: CTEHTTEY XYPri3inreH XXyYPeKTiH nwemMusi-
nblk aypybl 6ap 50 nauneHTTi KaMTUTbIH Bip OpTanbIKTbl NEPCNEeKTU-
Banblk 3epTTey xyprisingi (Magmaris, Heriari Ton-25 agam, Resolute
Onyx, canbiCTbipy TO6bI — 25 agam). 3epTTey Xypridy kputepumnne-
pi: KOPOHapPnbIk apTepusnapablH 3akbiMAanyblHbIH aHrvorpaguanbIk
aficneH aHbIKTanybl, NaUMEeHTTIH 3epTTeyre KaTbiCyFa epikTi Typae xa-
©appap eTinreH kenicimi. 3epTTeyre Kapcbl KpUTEpUnnep: cosbinma-
bl KOPOHAPIbIK OKKMHO3USHBIH, 6oMybl, KanbLMHO3, Xeaen Muokapa
NHapkTici, BypblH MMNNaHTaUMANaHFaH CTEHTTIH pecTeHo3bl 6onapl.
HaTumxeci: cTeHTTeyaeH KeliH KyluTemerni CTeHoKapanst CUMNTOM-
OapbliHblH aiKbIHABIFBIHAA Aa, COHAAN-aK aybIp XYPeK XeTKinikciaairi
KesiHae cTaTUCTUKanblK MaHpl3abl OH AnHaMmuka bavikanapl (p=0.002
and p=0.012 respectively). Bactankbl COHfbl HyKTEAEr OKuFanap Tek
Resolute Onyx To6biHAa 6onabl, oHAa 1 NauMeHT CTEHTTEeYyAEH Ke-
NiH 12 angaH keniH nHeynet angpl (n=1, p=0.625). ©niv xarganna-
pbl MEH Muokapa, nHdapkTici 6onFaH oK. Heriari Tonta 2 nauneHT-
Te pecteHos b6ankangbl (8%, p=0.422), Tpomb03 exi TonTa Aa 6on-
abl: Magmaris umnnaHTaumscbiHaH KeniHri 1 xargan xaHe Resolute
Onyx cTeHTiHeH KeniHri 2 xargan (p=0.512).

KopbITbIHAbI: XXYPEKTiH neMusanbik aypybl 6ap naumeHTTepae 6uo-
perpagauusanaHatelH Magmaris cteHTi xaHe Resolute Onyx npe-
napaTbiMeH KanTanfFaH CTEHTTI konaaHy 12 annblk 6akbinay KesiH-
[ aKCbl KNMHMKanbIK 8cepriep MeH canbIiCTbipMarbl TUIMAIMIK NeH
KayinciagikTi kepceTTi.

TyniHai ce3aep: XyPeKTiH nwemMusanbik aypybl, Aapi-49pMeKneH
KanTanfaH CTeHTTep, broferpagaumsinaHarbiH CTEHTTEpP, SHAOBaC-
Kynsipriblk eMaey.

types of coronary stents, which includes different drugs: si-
rolimus, paclitaxel, everolimus, zotrolimus, biolimus, pro-
bucol, novolimus. Thinner struts help to minimize vascular
injury, increase endothelialization and decrees tromboge-
nicity. However, results of clinical trials shows such com-
plication like stent thrombosis and target-lesion revascular-
ization in about of 0.8% and 4.9% respectively (GLOBAL
LEADER trial), 1.0% and 2.0% respectively (SENIOR tri-
al), 2.0% and 5.1% of cases respectively (LEADER FREE
trial). However, in these results was shown statistically sig-
nificant lower rate of target-lesion revascularization in com-
parison to bare metal stents while rate of bleeding was the
same — about 2-7.2% [8].

Using biodegradable stent platform instead of metallic ones
was creative and innovative idea for reducing complica-
tion. The main mechanism of that is gradual degrading of
stent after total drug eluting in target coronary artery, which
can decries mechanical stress in target vessel for its bet-
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ter recovery [2, 9-13]. This type of stents open new per-
spectives in interventional cardiology and should be stud-
ied better for improving patient selection for implantation
and better prognosis.

The aim of study: to determine and compare the efficacy,
safety and outcomes of implantation of a biodegradable
Magmaris stent (Biotronik, Switzerland) and drug eluting
Resolute Onyx stent (Medtronic, USA) in patients with CAD
in 12-month follow-up.

Materials and methods: Study population and devises in
the study: we conducted a single-center prospective study
with sequential inclusion of patients with coronary heart dis-
ease who underwent implantation of a biodegradable Mag-
maris stent (Biotronik, Switzerland) from November 1, 2019
to December 2021 (main group). The control group con-
sisted of patients with implanted drug eluting Resolute On-
yx stent (Medtronic, USA). Inclusion criteria were: verified
coronary artery lesion by angiographic method, signed vol-
untary informed consent of the patient to participate in the
study. The exclusion criteria were the presence of chronic
occlusion of the coronary vessel, calcification, acute myo-
cardial infarction, restenosis of a previously implanted stent.
This study was carried out in accordance with the princi-
ples of the Declaration of Helsinki and approved by the Lo-
cal Ethics Committee. In addition to general clinical studies,
all patients underwent lipid spectrum assessment, electro-
cardiogram, and echocardiography. Dynamic observation
was carried out for 12 months with an assessment of the pa-
tency of the coronary arteries by the angiographic method.
Endpoints and outcomes: The primary endpoint of obser-
vation was: death from any causes, cerebrovascular and
cardiovascular events. The secondary endpoint of observa-
tion was the development of restenosis and late thrombo-
sis. The data were evaluated during the observation period
with a comparative analysis in both study groups.
Statistical analysis: Statistical analysis was performed us-
ing IBM SPSS Statistics version 20.0 (IBM, USA). The main
variables for the analysis were the clinical parameters of
patients - age, gender, comorbidities, the presence of risk
factors for cardiovascular diseases, the class of heart fail-
ure, the affected coronary artery, the extent of the vascular
lesion, the duration and volume of radiological exposure,
the presence of restenosis, cerebral and cardiovascular dis-
eases, events during the observation period. The display of
quantitative variables is represented by the calculated Me-
dian (Me) and standard deviation (Standart deviation, SD),
qualitative variables are indicated as absolute numbers with
the calculation of the percentage as a percentage. The re-
vealed differences were considered statistically significant
at the calculated value equal to p<0.05.

Results: The total number of observations was 25 cases
of implantation of the biodegradable Magmaris stent in pa-
tients with coronary heart disease aged from 41 to 84 years
(main group) and 25 cases of drug eluting Resolute Onyx
implantation in patients with coronary heart disease aged
from 46 before 81 years (control group). The median age
of patients in the main and control groups were 62.4+6.3

years and 65.7+7.5 years, respectively (p = 0.078), men —
22(88%) and 19 (76%), women — 3 (12%) and 6 (24%) re-
spectively (p=0.145). The distribution by age groups in the
main group was as follows: in the group of 40-49 years old,
there were 2 men (9.09%), in the group of 50-59 years old
-7 men (31.8%) and 2 women (66.6%), 60-69 years old -
9 men (40.9%), over 70 years old - 4 men (18.1%) and 1
female (33.3%). Moreover, the distribution by age groups
in the control group was as follows: in the group of 40-49
years old, there were 2 men (10.0%), in the group of 50-
59 years old - 4 men (21.0%) and 2 woman (33.3%), 60-
69 years old - 84 men (42.1%), over 70 years old - 5 men
(26.3%) and 4 woman (66.6%).

The main clinical characteristics of patients, such as co-
morbidities, previous cardiovascular events according to
the anamnesis, the severity of symptoms of angina pecto-
ris according to the classification of the Canadian Cardio-
vascular Society (CCS), the presence heart failure with an
indication of the class according to the classification of the
New York Heart Association (NYHA), features of drug ther-
apy - the appointment and use of dual antiplatelet therapy,
lipid-lowering therapy are presented in Table 1.

The most common coronary vessel for implantation of the
Magmaris stent (n=25) were the right coronary artery in 13
(52%) cases and left anterior descending artery 12 (48%)
patient, for the Resolute Onyx stent were the right coro-
nary artery 10 (40%) cases, left anterior descending artery
12 (48%) patient and left circumflex artery in 3 (12%) cas-
es (p=0.758). The mean stent diameter in study and control
groups were 3.25+0.25mm and 3.21+0.25mm respective-
ly (p=0.351), the mean length of device were 21.2+2.3mm
and 22.2+3.3mm respectively (p=0.282).

An analysis was also made of the dynamics of the severity
of symptoms of angina pectoris according to the classifica-
tion of the Canadian Society for the Study of Cardiovascu-
lar Diseases (Canadian Cardiovascular Society, CCS) and
changes in the severity of manifestations of heart failure ac-
cording to the classification of the New York Heart Associa-
tion (NYHA) after the implantation of biodegradable stents
and drug eluting Resolute Onyx stent (Table 2).

Further postoperative follow-up was carried out for 12
months. During the follow-up period for patients after im-
plantation of biodegradable stents and drug eluting Res-
olute Onyx stent, the developed complications, develop-
ment of restenosis, cerebral and cardiovascular events were
assessed. Thus, such complications as patient death and
myocardial infarction were not recorded. Two patient devel-
oped restenosis (8%) after stenting in main group (p=0.422),
thrombosis was documented in both groups: one case af-
ter Magmaris and two cases after Resolute Onyx implan-
tations (p=0.512) (Table 3).

Discussion: According our results the prevalent age and
gender of patients in both group was comparable and
were mostly man (76-88% ) at about 62.4-65.7 years of
age (p=0.145 and p=0.078 respectively). This results is
comparable with data of Boeder N.F., Dorr O., Koepp T.
et al. study, where enrolled patients were relatively young
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Table 1 - Clinical characteristics of patients

Magmaris (n=25) Resolute Onyx (n=25) p
n | % n | %
Comorbidities and risk factors:
Arterial hypertension 18 72 18 72 0,752
Hypercholesterolemia 17 68 18 72 0,695
Diabetes 7 28 7 24 0,752
Smoking 7 28 7 20 0,752
COPD 1 4 1 0,756
Myocardial infarction within <90 days 1 4 0 0 0,548
Cerebrovascular diseases 8 32 7 28 0,562
Peripheral artery disease 6 24 6 24 0,755
Body mass index:
<185 0 0 0 0 -
18.5-24,9 3 12 7 28 0,012
25-29,9 12 60 6 24 0,002
30-34,9 7 16 8 32 0,385
35-39,9 3 12 4 16 0,432
40 and more 0 0 0 0 -
Functional class of angina pectoris (CCS)
| 0 0 0 0 -
Il 0 0 0 0 -
1 25 100 25 100 0.796
\Y, 0 0 0 0 -
Class of heart failure (NYHA)
| 0 0 0 0 -
Il 5 20 2 8 0,785
Il 20 80 23 92 0,722
v 0 0 0 0 -
Drug therapy
DAT 23 92 25 100 0,446
Statins 23 92 23 92 0,765

COPD - chronic obstructive pulmonary disease, DAT — dual antiplatelet therapy, NYHA — New York Heart Association, CCS-
Canadian Cardiovascular Society

Table 2 - Dynamics of the severity of symptoms of angina pectoris and heart failure during
the observation period after stenting in the main and control groups

Magmaris (n=25) Resolute Onyx (n=25)
Before (n/%) | After (n/%) | p Before (n/%) | After (n/%) | p

Functional class of angina pectoris (CCS)

| 0 25 0.002 0 25 0.002

Il 0 0 0 0

1] 25 0 25

\Y, 0 0 0 0
Class of heart failure (NYHA)

NYHA | 0 25 0.012 0 25 0.012

NYHA I 5

NYHA Il 20 0 23

NYHA IV 0 0 0
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Table 3 - Complications after stenting

Magmaris (n=25) Resolute Onyx (n=25) p
n % n %
Death 0 0 0 0 -
Myocardial infarction 0 0 0 0 -
Stroke 0 0 1 4 0,625
Restenosis 2 8 0 0 0,422
Thrombosis 1 4 2 8 0,512

(62+8.1 and 61.7+8.9 years), but only in Magmaris group
was significantly more female gender (68.4%, p=0.01)
[10]. In data of Rola P., Wtodarczak A., Wiodarczak S. et
al. the characteristic of enrolled population were almost the
same: the mean age in the range 66.3+8.9 and 65.2+9.34
years (p=0.605) with prevalence of man in both groups
(77.7% vs 75.7%, p=0.481) [11]. Studying the frequen-
cy of risk factors shows that there was no statistically sig-
nificance between two our groups (arterial hypertension,
hypercholesterolemia, diabetes, smoking) (p>0.05). The
most common comorbid disease was arterial hyperten-
sion, which was documented in 72% of patients in both
groups (p=0.752). Hypercholesterolemia was also com-
mon and diagnosed in 68% of patients in Magmaris and
72% of patients in Resolute Onyx groups (p=0.695). The
study of range of body mass index revealed some dif-
ferences. Despite the number of patient with overweight
was significantly higher in study group (60%, p=0.002),
the amount of patients with the 1st and 2nd degrees of
obesity were the same in both groups: 16% vs 32% of the
1st degree respectively, p=0.385, 12% vs 16% of the 2nd
degree respectively, p=0.432. Thus, in total 88% of pa-
tient in Magmaris group and 72% of patient in Resolute
Onyx group had overweight. Our results is totally agree
with consensus of more common risk factors in patients
with chronic coronary syndromes published in Europe-
an guidelines [1].

In studying of clinical signs of angina pectoris according
to the classification of the Canadian Cardiovascular So-
ciety (CCS) was found that the Il class of symptoms di-
agnosed in all patients of both groups (p=0.796). More-
over, severity of heart failure according to the classifica-
tion of the New York Heart Association (NYHA) was most-
ly high in both groups without statistically significance: the
[l class in 80% and 92% of cases (p=0.722) and the Il
class only in 20% and 8% respectively (p=0.785). How-
ever, after stent implantation there were statistically ap-
proved positive dynamic both in severity of angina pectoris
signs and in severity of heart failure. Thus, all patients af-
ter Magmaris and Resolute Onyx implantation reduced to
the | functional class of angina pectoris (CCS) (p=0.002)
and to the | class of heart failure (NYHA) (p=0.012). This
data demonstrated excellent clinical effects of this pro-
cedure and correlated with recommendation of Europe-
an guidelines [1].

Evidence coming from procedural characteristics showed
the same rate of target vessels and device characteris-
tics in Magmaris and Resolute Onyx groups (p>0.05).
This result almost agree with C.Rapetto and M.Leonci-
ni dates, were left anterior descending artery was dam-
aged in 44% vs 52% of cases, right coronary artery — 36%
vs 28%, circumflex artery — in 20% (p=0.66) [9]. Boeder
N.F., Dorr O., Koepp T. et al. study foundlings were almost
the same: target vessels were mostly right coronary ar-
tery — 47.4% vs 41.8%, then left anterior descending ar-
tery —in 31.6% vs 35.4% and circumflex artery — 15.8%
vs 22.8% (p=0.78) [10]. The stent diameter and length al-
so was comparable with these results [9, 10]. Therefore,
target vessel and device characteristic were comparable
in both our groups and it agrees with other studies with
similar design.

Reviewing the further course of disease was found that
evidence of the first endpoints was only in Resolute Onyx
group (n=1, p=0.625). In this man of 62 year old was doc-
umented stroke after 12 month of implantation. The oth-
er outcomes of the first endpoints like death of any rea-
sons and myocardial infarction were not registered in pa-
tients of both groups. Our results in Magmaris group were
better than in published reports of Bossard M., Madanchi
M., Avdijaj D. et al. [13]. According their report there were
1.2% of cardiac death in 6 month and 1.2% in 1 year after
procedure, target vessel myocardial infarction was docu-
mented in 3.6% of cases in 6 month and 4.9% of patient
in 1 year after implantation [13]. According dates of RES-
OLUTE China registry cardiac death at 5 years outcome
complete 3.5%, non-cardiac death — 3.1%, , target ves-
sel myocardial infarction — 3.2%, cardiac death of target
vessel myocardial infarction — in 6.1% of cases [4]. Rola
P., Wiodarczak A., Wiodarczak S. et al. showed in there
article next outcomes after bioresorbable stents implan-
tation: 1% of 1 year death of any reason and absents of
cardiac death in follow up, target vessel myocardial in-
farction in 1% of cases in Magmaris and 3% in Ultimas-
ter patients (p=0.259) [11]. Thus, all enrolled patients of
both our groups have demonstrated comparable results
in achieving the first endpoints, which was better than in
published results in such indicators like death of any rea-
son and target vessel myocardial infarction.

Results of analysis of the second endpoints were with-
out statistical significance in Magmaris and Resolute On-
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yx groups while restenosis was only in patients of study
group (p=0.422). By the date of follow-up after implanta-
tion there were 2 cases of restenosis only in Magmaris
group. In one male patient aged 72 years was diagnosed
95% occlusion of coronary artery in 12 month after pro-
cedure of stent implantation. In this case there were ma-
ny risk factors: comorbidities (arterial hypertension, dia-
betes, dyslipidemia, smoking, cerebrovascular disease,
previous percutaneous coronary interventions). The sec-
ond patient was with documented 60% of coronary artery
occlusion in 12 month after Magmaris implantation. This
patient of 71 age had some comorbidities like arterial hy-
pertension, diabetes (insulin suffering), multifocal athero-
sclerosis and also had history of previous revasculariza-
tion. Thus, our results of the rate of restenosis after Mag-
maris implantation ( 8%) is almost agree with Bossard M.,
Madanchi M., Avdijaj D. et al. datas ( 6.1% at 6 month,
8.5% at 1 year) [13]. However, according the dates of Ro-
la P., Wiodarczak A., Wiodarczak S. et al. the rate of rest-
enosis after bioresorbable stents implantation at 1 year
follow up was lower than in our study and complete 1%
in both Magmaris and Ultimaster groups [11]. While there
was no cases of restenosis in Resolute Onyx groups of
our study in Torii S., Jinnouchi H., Sakamoto,A. et al. re-
ports was shown 4.9% and 5.1% of target-lesion revas-
cularization in 2 and 1 year after drug eluting stent im-
plantation respectively [8].

Cases of thrombosis were in both groups (p=0.512).
Thrombosis occurred in one patient in Magmaris group
after 2 month of implantation. This patient was at 63 year
and did not use dual antiplatelet therapy which was rec-
ommended after implantation. There were two cases of
thrombosis in Resolute Onyx groups after 1 and 4 month

of implantation despite using of dual antiplatelet thera-
py. In one patient of 49 years old with arterial hyperten-
sion, diabetes who smoked a long period of time occurred
thrombosis after 4 month of Resolute Onyx implantation.
The second case was in man of 63 years old, suffering
from arterial hypertension, diabetes with insulin therapy,
dyslipidemia. The rate of thrombosis after drug eluting
stent implantation in our study was higher than in pub-
lished review of Torii S., Jinnouchi H., Sakamoto A. et
al. (8% versus 1.9% at 1-2 years) and data’s of Qiao S.,
Chen L., Chen S.L. et al. (0.5% at 5 years) [4, 8]. In Mag-
maris group the rate of thrombosis in our study (4%) was
almost the same as in Bossard M., Madanchi M., Avdijaj
D. et al. reports ( 3.6% at 6 month, 4.9% at 1 year) [13].
This outcome also can be due to violation of treatment
in one case — absents of dual anti-platelet therapy. Thus,
there are 3 cases of late thrombosis in both Resolute On-
yx and Magmaris groups in our study that is supported by
the results of other authors.

Limitations: The most significant limitation of our study is
the small size of the observation groups, which requires
further trials and the inclusion of more patients in this
study with randomization to increase the statistical sig-
nificance of the results.

Conclusion: using of biodegradable Magmaris and drug
eluting Resolute Onyx stents demonstrated good clinical
effects. At 1 year follow-up there is low clinical event rate
in both studying groups. These outcomes demonstrated
comparable efficacy and safety of biodegradable Mag-
maris stent (Biotronik, Switzerland) and drug eluting Res-
olute Onyx stent (Medtronic, USA), which require further
analyses of data in larger cohort.
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