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and severe target lesion calcifications undergoing
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Abstract

Background: To assess the influence of severe target lesion calcification (TLC) on the outcomes of patients undergoing per-
cutaneous coronary interventions (PCl) due to acute myocardial infarction (AMI).

Aim: Contemporary data concerning coronary artery calcifications (CAC) are based on pooled analyses from randomised
trials with short follow-up. We still lack the knowledge on how CAC in target lesions affect long-term prognosis of patients
with AMI in everyday practice.

Methods: We evaluated clinical and laboratory data of 206 consecutive patients who underwent coronary angiography and
PCl due to AMI. Primary endpoints were all-cause death and recurrent hospitalisations due to acute coronary syndrome (ACS).

Results: Severe TLC lesions were present in 17% of patients. These patients were older (71 vs. 65 years, p = 0.02) and more
often diagnosed with non-ST segment elevation myocardial infarction (77% vs. 58%, p = 0.03). Patients with severe TLC had
lower rates of PCI success (80% vs. 97%, p < 0.0001) and less often achieved full revascularisation during index procedure
(14% vs. 41%, p = 0.003). During 30 months follow-up patients with severe TLC more often suffered from another ACS (37%
vs. 13%, p = 0.0005) and had higher all-cause mortality (31% vs. 16%, p = 0.04). Multivariate Cox regression model showed
severe TLC to be an independent predictor of another ACS (HR 2.8; 95% Cl 1.4-5.6; p = 0.004).

Conclusions: Severe TLC are not uncommon in patients with ACS. The presence of severe TLC is a prognostic factor of
another ACS in AMI patients undergoing PCI.
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INTRODUCTION
Coronary artery calcifications (CAC) are a known predictive
factor of poor prognosis in patients undergoing percutaneous
coronary intervention (PCI) with either bare metal (BMS) or
drug eluting stent (DES) implantation [1-3]. Recent studies
showed unfavourable outcomes also in patients with target
lesion calcifications (TLC) undergoing PCI due to acute myo-
cardial infarction (AMI) [4]. TLC are also connected with higher
rates of PCl failure [5, 6]. Aging and an increasing number of
comorbidities in patients undergoing PCI results in a grow-

ing number of challenges during PCl, including dealing with
severe TLC, even in low-volume centres. Contemporary data
concerning the impact of TLC on the prognosis of patients
undergoing PCl due to AMI is based on pooled analyses from
large randomised trials where follow-up data was limited to
one year observation [4]. Moreover, most clinical trials ex-
cluded patients with severe TLC. We still lack the knowledge
on how severe TLC affects long-term prognosis of patients
with AMI undergoing PCl in everyday practice. This study was
created to assess the frequency and influence of severe TLC
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on adverse events in patients undergoing PCl due to AMI in
a “real-life” scenario.

METHODS
Study design
This was a single-centre prospective observational study. The
study protocol was accepted by the local Ethics Committee
and was in accordance with the declaration of Helsinki. All
patients gave written, informed consent for participation in
the study.

Study population

In our study, we included all consecutive patients with the
diagnosis of AMI, who underwent coronary angiography and
PCl in our centre from May to November 2012. The only
exclusion criterion was the lack of written consent from the
patient. The definition of AMI was established in accordance
with the third universal definition of myocardial infarction (Ml)
proposed by the European Society of Cardiology [7].

Treatment
In-hospital treatment was conducted according to current
standards and was left to the discretion of the physicians in
charge of the patients.

Angiographic assessment
Each coronary angiography was separately evaluated by two
experienced interventionalists who assessed the presence and
extent of CAC. In the case of discordant results the opinion
of a third senior operator was definitive. Physicians assessing
coronary angiographies were blinded to treatment results
and follow-up.

Calcification classification

The most common angiographic classification divides patients
with CAC into three groups according to the extent of visible
calcium: no/mild calcifications (not visible on coronary angio-
graphy), moderate calcifications (radiopaque densities visible
during heart motion and affecting one side of the vessel), and
severe calcification (densities visible without heart motion
and affecting both sides of the vessel) [8]. There is still no
consensus regarding the cut-off value for clinically important
calcium concentration. Due to the relatively small population
the authors decided to divide the patients into two groups
only. We decided to focus on patients with severe calcifica-
tions because they should be most prone to further adverse
events and require different treatment approach. Moreover,
the definition of severe calcifications in angiography is the
most consistent and least prone to underestimation.

Endpoint definitions

Primary endpoints were all-cause mortality and recurrent hos-
pitalisations due to ACS. Predetermined combined secondary
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endpoint was the composite of all-cause death and recurrent
hospitalisation due to ACS or stroke.

Follow-up
Follow-up data regarding all-cause mortality and recurrent
hospitalisations was obtained from the Polish National Health
Found database, so no patient was lost to follow up. All pa-
tients were observed for 30 months.

Statistical analysis

Continuous variables with normal distribution are presented
as mean = standard deviation. Continuous variables with
skewed distribution are presented as median with interquartile
range. Categorical variables are presented as numbers and
percentages. For continuous variables, intergroup differences
were compared using Student’s t test or the Mann-Whitney
U test, depending on the type of distribution. The y? test was
used to compare categorical variables. A p-value < 0.05 was
considered statistically significant. Univariate and multivariate
Cox proportional hazard models were used to determine the
predicting factors of all-cause death, recurrent hospitalisa-
tion due to ACS, and composite secondary endpoint. The
multivariate model included all variables with p < 0.05 in
the univariate model. Survival and event-free survival curves
were created using the Kaplan-Meier method. Differences in
survival and event-free survival rates were compared using
the log-rank test. All statistical analyses were performed using
Statistica 10.0 (StatSoft, USA) software.

RESULTS

Clinical, demographic, and

laboratory characteristics
During the studied period 336 patients were hospitalised in
our institution due to M. Forty patients refused participation
in our study or were not able to give informed consent. Of
the remaining 296 patients 206 underwent PCl and were
included in our study. Severe TLC were present in 35 (17%)
patients. Patients with severe TLC were older (71 vs. 65 years,
p = 0.02) and less often diagnosed with ST-segment eleva-
tion MI (STEMI). Higher levels of N-terminal prohormone of
B-type natriuretic peptide at admission were also present in
these patients (2006 vs. 745 pg/mL, p = 0.01). There were
no differences in other clinical, demographic, and laboratory
characteristics. Complete demographics, comorbidities, and
laboratory results are presented in Table 1.

Procedure characteristics
Procedure characteristics are summarised in Table 2. Patients
with severe TLC less often underwent complete revasculari-
sation during index procedure (14% vs. 41%, p = 0.003).
Some of the patients who did not undergo full revascularisa-
tion during index hospitalisation were later scheduled for
planed procedure. Qualification for further treatment was
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Table 1. Baseline clinical and laboratory characteristics

Parameter

Number

Age [years]

Male

STEMI

Diabetes
Hypertension
Hyperlipidaemia
Current smoker
HFREF

Previous Ml

Previous stroke/TIA
Previous diagnosis of renal insufficiency
Cancer

LVEF [%]

Baseline Tnl [ng/mL]
Maximal Tnl [ng/mL]
WBC [10%/uL]
Haemoglobin [g/dL]
Platelet count [103/uL]
eGFR [mL/min/1.73 m?]
NT-proBNP [pg/mL]
Hs-CRP [ng/mL]

All patients
206
66 (60-77)
133 (65%)
80 (39%)
51 (25%)
169 (82%)
155 (75%)

50 (40-55)
1.44 (0.2-7.05)
9.38(1.39-34.95)
9.1(7.2-11.1)
136 £1.7
220 (184-253)
75 + 26.1
941 (263-2870)
7.6 (3.0-11.1)

No/mild/moderate TLC

171 (83%)
65 (58-77)
109 (64%)
72 (42%)
38 (22%)
137 (80%)
127 (74%)
51 (30%)
19 (11%)
57 (33%)
14 (8%)

30 (18%)
23 (13%)
50 (40-55)
1.5(0.22-7.4)
9.46 (1.8-44.6)
9.2(7.4-11.2)
13.6 £1.7
218 (186-253)
77 = 26
745 (234-2477)
7.6 (2.9-11.1)

Severe TLC
35 (17%)
71 (64-79)
24 (69%)
8 (23%)
13 (37%)
32 (91%)
28 (80%)
5 (14%)

3 (9%)
15 (43%)
6 (17%)
8 (23%)
4 (11%)

45 (40-50)
1.08 (0.18-4.43)
9.28 (0.78-22.1)

8.4 (6.4-10.6)
133+ 1.8
227 (179-259)
71 =25
2006 (485-5316)
8.1(3.7-11.1)

0.02
0.59
0.03
0.06
0.11
0.47
0.09
0.66
0.28
0.1
0.46
0.75
0.07
0.56
0.22
0.14
0.65
0.43
0.22
0.01
0.62

Data are presented as numbers and percentages for categorical variables, mean =+ standard deviation for continuous variables with normal

distribution, and median with interquartile range for continuous variables with skewed distribution. STEMI — ST segment elevation myocardial
infarction; HFREF — heart failure with reduced ejection fraction; Ml — myocardial infarction; TIA — transient ischaemic attack; TLC — target lesion
calcification; LVEF — left ventricular ejection fraction; Tnl — troponin I; WBC — white blood count; eGFR — estimated glomerular filtration rate;

NT-proBNP — N-terminal prohormone of B-type natriuretic peptide; hs-CRP — high-sensitivity C reactive protein

Table 2. Procedure characteristics

Parameter
Stents implanted
Drug eluting stent
Bare metal stent
POBA only

Procedural success
Radial approach
Manual thrombectomy
Rotational atherectomy
Infarct-related artery:
LMCA
LAD
Circumflex artery
Right coronary artery
Graft
Other

Complete revascularisation (index procedure)

Complete revascularisation (all procedures)

All patients
1.04
60 (29%)
123 (60%)
23 (11%)
75 (36%)
118 (57%)
194 (94%)
187 (90%)
73 (35%)
1(0.4%)

1(0.4%)
76 (37%)
19 (9%)
67 (33%)
6 (3%)
37 (18%)

No/mild/moderate TLC

1.06
50 (29%)
105 (61%)

16 (9%)
70 (41%)
106 (62%)
166 (97%)
156 (91%)
65 (38%)

0 (0%)

1 (0.6%)
54 (32%)
19 (11%)
60 (35%)
6 (4%)
31 (18%)

Severe TLC
0.94
10 (29%)
18 (51%)
7 (20%)
5 (14%)
12 (34%)
28 (80%)
31 (89%)
8 (23%)
1 (3%)

0 (0%)
22 (63%)
0 (0%)
7 (20%)
0 (0%)
6 (17%)

p
0.22
0.94
0.27
0.07

0.003

0.003

< 0.0001

0.62
0.09
0.38

0.65

0.0005

0.08
0.08
0.26
0.89

Data are presented as numbers and percentages. POBA — plain old balloon angioplasty; LMCA — left main coronary artery; LAD — left anterior

descending artery; TLC — target lesion calcification
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[ Unsuccessful wire crossing
[ Unsuccessful balloon/stent deployment
[] Incomplete balloon expansion

Figure 1. Causes of percutaneous coronary intervention failure
in patients with severe target lesion calcification

at the discretion of the physician in charge of the patient
at time of hospital discharge. The percentage of complete
revascularisation after all planed procedures remained lower
in patients with severe TLC (34% vs. 62%, p = 0.003). The
PCl success rate was lower in patients with severe TLC (80%
vs. 97%, p < 0.0001). Causes of PCl failure in both groups
are presented in Figures 1 and 2. The most common cause
of PCI failure was unsuccessful wire crossing. Treatment
and target lesion selection was at the operator’s discre-
tion; therefore, the authors cannot exclude the possibility
of erroneous classification of chronic total occlusion as the
infarct related artery. In patients with severe TLC left anterior
descending artery was more often the culprit lesion (63%
vs. 32%, p = 0.0005). Use of rotational atherectomy (RA)
was at the operator’s decision. Because RA is contraindi-
cated in thrombus-containing lesions its use in MI patients
is limited. In our population only one patient with severe
TLC underwent RA. No other plaque modifying techniques
(cutting balloon etc.) were used. There were no differences
in the remaining procedural characteristics.

Long-term follow-up
The results of one-year and long-term clinical observation are
presented in Table 3. There was no difference in all-cause
mortality between the groups after 12 months (17% vs. 11%,
p = 0.32); however, after longer follow-up the mortal-
ity in patients with severe TLC was higher (31% vs. 16%,
p = 0.04). Kaplan-Meier survival curves are presented in
Figure 3. Recurrent hospitalisation due to ACS occurred
more often in patients with severe TLC after 12 months (26%
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[ Unsuccessful wire crossing
[ Unsuccessful balloon/stent deployment
[] Incomplete balloon expansion

Figure 2. Causes of percutaneous coronary intervention failure
in patients without severe target lesion calcification

vs. 8%, p = 0.003) as well as after 30 months (37% vs. 13%,
p = 0.0005). Kaplan-Meier event-free survival curves are
presented in Figure 4. Pre-defined combined secondary
endpoint was also more frequent in patients with severe TLC
(37% vs. 19%, p = 0.02 after 12 months and 60% vs. 28%,
p = 0.0003 after 30 months). Rates of recurrent hospitalisa-
tions due to stroke were very low and similar in both groups
(0% vs. 2%, p = 0.43 after 12 months and 6% vs. 3%,
p = 0.4 after 30 months).

Predictors of adverse events in long-term follow-up
Table 4 presents results of univariate and multivariate Cox
regression models showing predicting factors of death, recur-
rent hospitalisation due to ACS, and pre-defined composite
end point. Severe TLC (HR 2,8; 95% Cl 1.4-5.6; p = 0.004)
and age (HR 1.21; CI 1.03-1.44; p = 0.02) were the only
independent predicting factors of recurrent hospitalisation
due to ACS. Severe TLC were also one of the predicting fac-
tors of composite end point (HR 1.7; Cl 1.0-2.94, p = 0.05)
in 30 months of observation. Independent predictors of
all-cause death were age (HR 1.29; 1.07-1.55; p = 0.009)
and left ventricular ejection fraction (HR 0.95; C1 0.92-0.98;
p = 0.003).

DISCUSSION
Previous studies showed unfavourable prognosis in patients
with CAC in short term; however, most of these reports were
meta-analyses or pooled analyses from randomised trials with
one-year follow-up [3, 4, 9]. The present study is the first, to
our knowledge, examining clinical outcomes of patients with
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Table 3. Adverse events during one-year and long-term follow-up

Parameter All patients
12 months

All-cause death 25 (12%)
ACS 23 (11%)
Stroke 3 (1%)
Combined endpoint (stroke, all-cause death, ACS) 46 (22%)
30 months

All cause death 39 (19%)
ACS 35 (17%)
Stroke 7 (3%)
Combined endpoint (stroke, all-cause death, ACS) 69 (33%)

No/mild TLC

Severe TLC

19 (11%) 6 (17%) 0.32
14 (8%) 9 (26%) 0.003
3 (2%) 0 (0%) 0.99

33 (19%) 13 (37%) 0.02

28 (16%) 11 (31%) 0.04

22 (13%) 13 (37%) 0.0005
5 (3%) 2 (6%) 0.4

48 (28%) 21 (60%) 0.0003

Data are presented as numbers and percentages. ACS — acute coronary syndrome; TLC — target lesion calcification
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Figure 3. Kaplan-Meier survival curves

severe CAC undergoing PCI due to Ml in long-term follow-up.
The number of adverse events in our population is markedly
higher than in other reports with all-cause mortality, reach-
ing 31% after 30 months in patients with severe TLC. In our
opinion, high rates of major adverse cardiac events (MACE)
may be attributed to: singling out only patients with severe TLC
in angiography, who are most prone to adverse events and,
unlike in clinical trials, including all consecutive patients. High
rates of MACE cannot be easily contributed to frequent BMS
implantation in our study because univariate and multivariate
Cox regression analyses showed no decrease in any of the
analysed endpoints after DES implantation.
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Figure 4. Kaplan-Meier event-free (acute coronary syndrome-
-free) survival curves

The prevalence of CAC, visualised in computed tomo-
graphy, in the general population reaches over 90% in men
and 67% in women above 70 years of age [10]. The reported
frequency of severe CAC in patients undergoing PCl due to
stable coronary artery disease (CAD) and ACS differs between
publications and ranges from 5.9% to 20% [4, 9]. In our study
17% of patients had severe CAC in target lesions, which is
comparable with reports regarding patients undergoing PClI
due to stable CAD, and rather high for patients with ACS.
Some reports showed differences in the prevalence of CAC
depending on race and nationality [11]. Earlier publications
showed that predicting factors of moderate/severe CAC in
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Table 4. Univariate and multivariate Cox regression models

Cox proportional hazard models

Univariate models Multivariate model

95% CI 95% Cli

Predictors of recurrent ACS hospitalisation

Age (every 5 years) 1.25 1.06-1.47 0.007 1.21 1.03-1.44 0.02
Severe TLC 3.29 1.65-6.53 0.0007 2.8 1.4-5.6 0.004
Previous M| 2.19 1.13-4.25 0.02 1.89 0.97-3.69 0.06
Hypertension 3.93 0.94-16.4 0.06 - - -
DES implantation 1.45 0.73-2.88 0.29 - - -
Full revascularisation 0.48 0.22-1.07 0.07 - - -
Tnl maximal level 0.87 0.7-1.07 0.18 - - -
Procedural success 0.4 0.14-1.15 0.08 - - -
STEMI 0.52 0.25-1.19 0.09 - - -
Predictors of all-cause death

Age (every 5 years) 1.35 1.15-1.59 0.0002 1.29 1.07-1.55 0.009
LVEF 0.96 0.93-0.98 0.002 0.95 0.92-0.98 0.003
Severe TLC 2.03 1.01-4.08 0.05 1.15 0.56-2.39 0.7
Full revascularisation 0.29 0.12-0.68 0.005 0.48 0.19-1.2 0.12
Procedural success 0.28 0.12-0.67 0.004 0.65 0.26-1.63 0.36
Current smoker 0.28 0.09-0.79 0.02 0.64 0.2-2.02 0.45
Diabetes 2.1 1.1-3.99 0.02 1.5 0.77-2.92 0.23
Tnl maximal level 0.95 0.78-1.14 0.56 - - -
STEMI 0.51 0.25-1.04 0.07 - - -
Hypertension 2.04 0.73-5.76 0.18 - - -
Predictors of combined secondary endpoint

Age (every 5 years) 1.28 1.13-1.43 < 0.0001 1.25 1.1-1.42 0.0004
LVEF 0.96 0.94-0.98 0.0006 0.96 0.94-0.99 0.002
Severe TLC 2.53 1.51-4.23 0.0004 1.7 1.0-2.94 0.05
STEMI 0.49 0.29-0.85 0.01 0.77 0.43-1.39 0.39
Full revascularisation 0.42 0.24-0.74 0.003 0.69 0.37-1.28 0.24
Procedural success 0.29 0.14-0.59 0.0006 0.67 0.32-1.43 0.3
Previous Ml 1.54 0.96-2.48 0.07 - - -
Diabetes 1.47 0.88-2.45 0.14 - - -
Hypertension 2.18 0.99-4.77 0.06 - - -
Stroke 1.81 0.93-3.55 0.08 - - -
DES implantation 0.95 0.56-1.59 0.85 - - -

ACS — acute coronary syndrome; Cl — confidence interval; DES — drug eluting stent; HR — hazard ratio; LVEF — left ventricular ejection fraction;
MI — myocardial infarction; STEMI — ST segment elevation myocardial infarction; TLC — target lesion calcification; Tnl — troponin |

patients with ACS are advanced age, male sex, history of
hypertension, and diagnosis STEMI [4]. In our study, except
for age, there were no major differences in patients’ baseline
clinical and laboratory characteristics. Moreover, we showed
that the prevalence of severe TLC was lower in patients with
STEMI, which seems more consistent with the pathophysi-
ological concept of plaque rupture. Conflicting results show
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that new, large-scale studies are needed to determine pre-
dictive factors of severe CAC in ACS patients, which may be
useful in early risk stratification of ACS patients.

Our study showed that the number of MACE’s in patients
with severe TLC increases with time. Duration of follow-up
is of paramount importance in every clinical trial. Especially
in interventional trials, a delayed effect of intervention may
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be observed [12]; however, our study was not designed to
investigate the causes of subsequent coronary interventions
and lesion failure. The pathophysiological cause of unfavour-
able long-term outcome after PCl in highly calcified coronary
lesions (HCCL) is still uncertain. What we do know is that
coronary lesions are very diverse regarding plaque characteris-
tics. CAC increases the risk of procedural failure and PCI com-
plications mostly due to its physical properties [13]. Different
plaque composition causes various lesion reactions to balloon
dilatation [14]. Calcium accumulations significantly increase
the force needed to fully expand balloons and stents, therefore
raising the risk of malapposition, restenosis, and thrombosis
[15, 16]. Calcifications are usually unevenly distributed in the
lesion; therefore, lesion resistance is not homogenous. Tension
applied by (especially semi-compliant) balloons to the vessel
wall in CAC is distributed unevenly and increases the risk of
dissection [17]. Obstructive severe calcifications in segments
proximal to the target lesion impairs device delivery, therefore
increasing the risk of procedure failure [18]. PCI in HCCL
is also especially challenging to DES because calcium may
damage the polymer or drug coating leading to inadequate
drug delivery and device ineffectiveness [19]. All the factors
mentioned above may be responsible for higher rates of recur-
rent ACS in patients with severe TLC. The results of our study,
and possible delayed effect of severe TLC on adverse events,
shows that a longer follow-up period should be considered
in future studies concerning patients with HCCL.

Nowadays, various treatment options are available al-
lowing plaque modification with high procedural success
rate and favourable safety profile [13]. The two affirmed as
most effective in facilitating PCl in HCCL are (RA and recently
introduced orbital atherectomy (OA). RA showed favourable
results in treating HCCL in recent registries; however, there
are no randomised trials concerning the use of RA in patients
with severe TLC and AMI [20-22]. OA, a newcomer to coro-
nary interventions, was first introduced in coronary arteries in
2013 in the ORBIT I trial [23]. Recent studies showed promis-
ing results of OA in hospital as well as in long-term follow-up
[24, 25]. On the other hand, manufacturers of both devices
included thrombus-containing lesions as a contraindication to
the procedure. This is in concordance with our experience, as
only one patient included in the study underwent RA. Despite
good results of patients with ACS treated with RA, this plaque
modification technique is not applicable to all ACS patients, so
we should strive for new solutions to improve the outcomes
of all patients with ACS and severe TLC [20].

Limitations of the study
Data was collected in 2012. This allowed us to collect
long-term follow-up but, on the other hand, resulted in a large
percentage of implanted BMS. Frequent BMS implantation in
AMI was not uncommon at that time; however, it is unseen
in more recent publications. Moreover, multivariate Cox
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regression models showed no impact of BMS implantation
on prognosis.

This was a single-centre study conducted in a high-vol-
ume catheterisation laboratory, so our results may differ from
those obtained in smaller centres.

The methodology of follow-up (receiving data from the
Polish National Health Fund) enabled us to achieve complete
data on all patients. Unfortunately, we were able to obtain only
the information about the reason of hospitalisation and not
the performed treatment. Therefore, we lack the information
on the frequency of target vessel/lesion failure etc. Moreover,
no information on the cause of death was available, so we
can report only all-cause mortality.

CONCLUSIONS

Despite numerous reports, CAC in patients with ACS still
seems to be an underestimated problem among interven-
tional cardiologists. Severe TLC is not uncommon in patients
with ACS. Our study is, to our knowledge, the first showing
the incidence of severe CAC in a real-life population and its
negative impact on PCl success rates and long-term clinical
outcomes. The number of adverse events increases with
time, so longer follow-up should be considered in future
studies regarding this topic. The underlying pathophysiologi-
cal mechanism causing poorer prognosis and higher rates of
recurrent ACS is yet to be determined in further studies. Due
to unfavourable outcome of patients with ACS and severe
TLC, new therapeutic options for this populations should
be considered.

Acknowledgements
This study was funded by Wroclaw Medical University, Wro-
claw, Poland (statutory activities of the Department of Heart
Diseases in 2012-2015, ST-723).

Conflict of interest: none declared

References

1. Bangalore S, Vlachos HA, Selzer F, et al. Percutaneous coronary
intervention of moderate to severe calcified coronary lesions:
insights from the National Heart, Lung, and Blood Institute Dy-
namic Registry. Catheter Cardiovasc Interv. 2011; 77(1): 22-28,
doi: 10.1002/ccd.22613, indexed in Pubmed: 20506328.

2. Rathore S, Terashima M, Katoh O, et al. Predictors of angiographic
restenosis after drug eluting stents in the coronary arteries:
contemporary practice in real world patients. EuroIntervention.
2009; 5(3): 349-354, indexed in Pubmed: 19736160.

3. Huang BT, Huang FY, Zuo ZL, et al. Target lesion calcification
and risk of adverse outcomes in patients with drug-eluting
stents. A meta-analysis. Herz. 2015; 40(8): 1097-1106,
doi: 10.1007/s00059-015-4324-1, indexed in Pubmed: 26115740.

4,  Généreux P, Madhavan MV, Mintz GS, et al. Ischemic outcomes
after coronary intervention of calcified vessels in acute coronary
syndromes. Pooled analysis from the HORIZONS-AMI (Harmo-
nizing Outcomes With Revascularization and Stents in Acute
Myocardial Infarction) and ACUITY (Acute Catheterization and
Urgent Intervention Triage Strategy) TRIALS. ] Am Coll Cardiol.

865


https://www.ncbi.nlm.nih.gov/pubmed/20506328
https://www.ncbi.nlm.nih.gov/pubmed/19736160
http://dx.doi.org/10.1007/s00059-015-4324-1
https://www.ncbi.nlm.nih.gov/pubmed/26115740

Wojciech J. Zimoch et al.

10.

11.

12.

13.

14.

15.

2014; 63(18): 1845-1854, doi: 10.1016/j.jacc.2014.01.034, in-
dexed in Pubmed: 24561145.

Levi A, Kornowski R, Vaduganathan M, et al. Incidence, predic-
tors, and outcomes of failed primary percutaneous coronary
intervention: a 10-year contemporary experience. Coron Artery
Dis. 2014; 25(2): 145-151, doi: 10.1097/MCA.0000000000000065,
indexed in Pubmed: 24281252.

Roberts EB, Grayson AD, Alahmar AE, et al. Predicting angio-
graphic outcome in contemporary percutaneous coronary inter-
vention: a lesion-specific logistic model. J Interv Cardiol. 2010;
23(4): 394-400, doi: 10.1111/j.1540-8183.2010.00566.x, indexed
in Pubmed: 20642482.

Thygesen K, Alpert JS, Jaffe AS, et al. Third universal definition
of myocardial infarction. Eur Heart J. 2012; 33(20): 2551-2567,
doi: 10.1093/eurheartj/ehs184.

Mintz GS, Popma JJ, Pichard AD, et al. Patterns of calcifica-
tion in coronary artery disease. A statistical analysis of intra-
vascular ultrasound and coronary angiography in 1155 lesions.
Circulation. 1995; 91(7): 1959-1965, indexed in Pubmed: 7895353.
Bourantas CV, Zhang YJ, Garg S, et al. Prognostic implications of
coronary calcification in patients with obstructive coronary artery
disease treated by percutaneous coronary intervention: a pa-
tient-level pooled analysis of 7 contemporary stent trials. Heart.
2014; 100(15): 1158-1164, doi: 10.1136/heartjnl-2013-305180,
indexed in Pubmed: 24846971.

Wong ND, Kouwabunpat D, Vo AN, et al. Coronary calcium and
atherosclerosis by ultrafast computed tomography in asympto-
matic men and women: relation to age and risk factors. Am Heart
J. 1994; 127(2): 422-430, indexed in Pubmed: 8296711.
Sekikawa A, Ueshima H, Zaky WR, et al. Much lower prevalence
of coronary calcium detected by electron-beam computed tomogra-
phy among men aged 40-49 in Japan than in the US, despite a less
favorable profile of major risk factors. Int ] Epidemiol. 2005; 34(1):
173-179, doi: 10.1093/ije/dyh285, indexed in Pubmed: 15563587.
Wellens HJ. Randomized clinical trials: how long should they
last? Circulation. 2004; 110(2): 107-108, doi: 10.1161/01.
CIR.0000134919.98104.22, indexed in Pubmed: 15249514.
Tomey MI, Sharma SK. Interventional options for coro-
nary artery calcification. Curr Cardiol Rep. 2016; 18(2): 12,
doi: 10.1007/s11886-015-0691-8, indexed in Pubmed: 26768738.
Virmani R, Farb A, Burke AP. Coronary angioplasty from the
perspective of atherosclerotic plaque: morphologic predictors
of immediate success and restenosis. Am Heart J. 1994; 127(1):
163-179, indexed in Pubmed: 8273736.

Kobayashi Y, Okura H, Kume T, et al. Impact of target lesion
coronary calcification on stent expansion. Girc J. 2014; 78(9):
2209-2214, indexed in Pubmed: 25017740.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Vavuranakis M, Toutouzas K, Stefanadis C, et al. Stent deploy-
ment in calcified lesions: can we overcome calcific restraint with
high-pressure balloon inflations? Catheter Cardiovasc Interv.
2001; 52(2): 164-172, indexed in Pubmed: 11170322.
Fitzgerald PJ, Ports TA, Yock PG. Contribution of localized cal-
cium deposits to dissection after angioplasty. An observational
study using intravascular ultrasound. Circulation. 1992; 86(1):
64-70, indexed in Pubmed: 1617791.

Moussa I, Ellis SG, Jones M, et al. Impact of coronary culprit
lesion calcium in patients undergoing paclitaxel-eluting stent
implantation (a TAXUS-IV sub study). Am ] Cardiol. 2005;
96(9): 1242-1247, doi: 10.1016/j.amjcard.2005.06.064, indexed
in Pubmed: 16253590.

Kuriyama N, Kobayashi Y, Yamaguchi M, et al. Usefulness of
rotational atherectomy in preventing polymer damage of everoli-
mus-eluting stent in calcified coronary artery. JACC Cardiovasc
Interv. 2011; 4(5): 588-589, doi: 10.1016/j.jcin.2010.11.017,
indexed in Pubmed: 21596335.

Edes IF, Ruzsa Z, Szabé G, et al. Clinical predictors of mortal-
ity following rotational atherectomy and stent implantation in
high-risk patients: A single center experience. Catheter Car-
diovasc Interv. 2015; 86(4): 634-641, doi: 10.1002/ccd.25945,
indexed in Pubmed: 26032270.

Kawamoto H, Latib A, Ruparelia N, et al. Planned versus pro-
visional rotational atherectomy for severe calcified coronary le-
sions: Insights From the ROTATE multi-center registry. Catheter
Cardiovasc Interv. 2016; 88(6): 881-889, doi: 10.1002/ccd.26411,
indexed in Pubmed: 26775275.

Couper LT, Loane P, Andrianopoulos N, et al. Melbourne
Interventional Group (MIG) Investigators. Utility of rotational
atherectomy and outcomes over an eight-year period. Catheter
Cardiovasc Interv. 2015; 86(4): 626631, doi: 10.1002/ccd.26077,
indexed in Pubmed: 26152449.

Parikh K, Chandra P, Choksi N, et al. Safety and feasibility of
orbital atherectomy for the treatment of calcified coronary lesions:
the ORBIT I trial. Catheter Cardiovasc Interv. 2013; 81(7): 1134—
—1139, doi: 10.1002/ccd.24700, indexed in Pubmed: 23460596.
Chambers JW, Feldman RL, Himmelstein SI, et al. Pivotal trial to
evaluate the safety and efficacy of the orbital atherectomy system
in treating de novo, severely calcified coronary lesions (ORBIT
II). JACC Cardiovasc Interv. 2014; 7(5): 510-518, doi: 10.1016/j.
jcin.2014.01.158, indexed in Pubmed: 24852804.

Généreux P, Lee AC, Kim CY, et al. Orbital atherectomy for
treating de novo severely calcified coronary narrowing (1-year
results from the pivotal ORBIT II trial). Am ] Cardiol. 2015;
115(12): 1685-1690, doi: 10.1016/j.amjcard.2015.03.009, indexed
in Pubmed: 25910525.

Cite this article as: Zimoch W], Kubler P, Kosowski M, et al. Patients with acute myocardial infarction and severe target lesion
calcifications undergoing percutaneous coronary intervention have poor long-term prognosis. Kardiol Pol. 2017; 75(9): 859-867, doi:
10.5603/KP.a2017.0093.

866

www.kardiologiapolska.pl


http://dx.doi.org/10.1016/j.jacc.2014.01.034
https://www.ncbi.nlm.nih.gov/pubmed/24561145
http://dx.doi.org/10.1097/MCA.0000000000000065
https://www.ncbi.nlm.nih.gov/pubmed/24281252
http://dx.doi.org/10.1111/j.1540-8183.2010.00566.x
https://www.ncbi.nlm.nih.gov/pubmed/20642482
http://dx.doi.org/10.1093/eurheartj/ehs184
https://www.ncbi.nlm.nih.gov/pubmed/7895353
http://dx.doi.org/10.1136/heartjnl-2013-305180
https://www.ncbi.nlm.nih.gov/pubmed/24846971
https://www.ncbi.nlm.nih.gov/pubmed/8296711
http://dx.doi.org/10.1093/ije/dyh285
https://www.ncbi.nlm.nih.gov/pubmed/15563587
http://dx.doi.org/10.1161/01.CIR.0000134919.98104.22
http://dx.doi.org/10.1161/01.CIR.0000134919.98104.22
https://www.ncbi.nlm.nih.gov/pubmed/15249514
http://dx.doi.org/10.1007/s11886-015-0691-8
https://www.ncbi.nlm.nih.gov/pubmed/26768738
https://www.ncbi.nlm.nih.gov/pubmed/8273736
https://www.ncbi.nlm.nih.gov/pubmed/25017740
https://www.ncbi.nlm.nih.gov/pubmed/11170322
https://www.ncbi.nlm.nih.gov/pubmed/1617791
http://dx.doi.org/10.1016/j.amjcard.2005.06.064
https://www.ncbi.nlm.nih.gov/pubmed/16253590
http://dx.doi.org/10.1016/j.jcin.2010.11.017
https://www.ncbi.nlm.nih.gov/pubmed/21596335
http://dx.doi.org/10.1002/ccd.25945
https://www.ncbi.nlm.nih.gov/pubmed/26032270
http://dx.doi.org/10.1002/ccd.26411
https://www.ncbi.nlm.nih.gov/pubmed/26775275
http://dx.doi.org/10.1002/ccd.26077
https://www.ncbi.nlm.nih.gov/pubmed/26152449
http://dx.doi.org/10.1002/ccd.24700
https://www.ncbi.nlm.nih.gov/pubmed/23460596
http://dx.doi.org/10.1016/j.jcin.2014.01.158
http://dx.doi.org/10.1016/j.jcin.2014.01.158
https://www.ncbi.nlm.nih.gov/pubmed/24852804
http://dx.doi.org/10.1016/j.amjcard.2015.03.009
https://www.ncbi.nlm.nih.gov/pubmed/25910525

Pacjenci z nasilonymi zwapnieniami w naczyniu
odpowiedzialnym za niedokrwienie, poddawani
zabiegom angioplastyki wiencowej z powodu
zawatu serca cechujq sie ztym rokowaniem

w obserwagji odlegtej
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Streszczenie

Wistep: Aktualne dane dotyczace wynikéw leczenia przezskérnego pacjentéw z nasilonymi zwapnieniami w tetnicach wien-
cowych pochodza z badan klinicznych o krétkim okresie obserwacji. Nadal brakuje aktualnych informacji na temat odle-
gtych wynikéw zabiegéw angioplastyki u chorych z zawafem serca i nasilonymi zwapnieniami w naczyniu odpowiedzialnym
za niedokrwienie.

Cel: Celem pracy byfa ocena czestosci wystepowania i wptywu na odlegte wyniki leczenia przezskérnego nasilonych zwapnien
w naczyniu odpowiedzialnym za niedokrwienie u pacjentéw hospitalizowanych z powodu zawatu serca.

Metody: Oceniono dane kliniczne i zabiegowe 206 kolejnych pacjentéw poddanych zabiegom angioplastyki wierficowej
z powodu zawatu serca. Pierwszorzedowymi punktami koficowymi byty zgon z dowolnej przyczyny i kolejna hospitalizacja
z powodu ostrego zespotu wieficowego.

Wyniki: Nasilone zwapnienia w naczyniu odpowiedzialnym za niedokrwienie byty obecne u 17% chorych. Pacjenci ci byli
starsi (71 vs. 65 lat; p = 0,02) i czeSciej hospitalizowani z rozpoznaniem zawatu serca bez uniesienia odcinka ST. Skuteczno$¢
zabiegbw angioplastyki wiericowej (80% vs. 97%; p < 0,0001) oraz odsetek petnej rewaskularyzacji podczas pierwszego zabiegu
(14% vs. 41%; p = 0,003) byty rowniez nizsze w tej grupie chorych. Podczas 30-miesiecznej obserwacji osoby z nasilonymi
zwapnieniami w naczyniu odpowiedzialnym za niedokrwienie czesciej doznawali kolejnego ostrego zespotu wiericowego (37%
vs. 13%; p = 0,0005) oraz charakteryzowali sie wyzszg Smiertelnoscig catkowita (31% vs. 16%; p = 0,04). Wieloczynnikowy
model regresji Coxa wskazat nasilone zwapnienia w naczyniu odpowiedzialnym za niedokrwienie jako niezalezny predyktor
kolejnej hospitalizacji z powodu ostrego zespotu wienicowego (HR 2,8; 95% CI 1,4-5,6; p = 0,004).
Whioski: Nasilone zwapnienia w naczyniu odpowiedzialnym za niedokrwienie nie sa rzadkim zjawiskiem u chorych hospi-
talizowanych z powodu zawatu serca. Ich obecnos¢ jest czynnikiem predykcyjnym wystapienia kolejnego ostrego zespotu
wieficowego w tej populacji pacjentow.
Stowa kluczowe: zawat serca, przezskérne interwencje wieficowe, zwapnienia, rewaskularyzacja
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