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SOUHRN

Úvod: Prevalence ischemické choroby srdeční (ICHS) se u všech pacientů se stenózou aortální chlopně (aor-
tic valve stenosis, AVS) pohybuje v rozmezí 30 % až 60 %. Dosud nebyla nalezena jednoznačná shoda 
ohledně optimálního způsobu léčby ICHS u pacientů s indikací k transkatétrové implantaci aortální chlopně 
(transcatheter aortic valve implantation, TAVI). Cílem této studie bylo stanovit prevalenci, určit způsob 
léčby i bezprostřední klinické důsledky ICHS u dané populace, se zvláštním zaměřením na proveditelnost 
a bezpečnost metody revaskularizace na základě fyziologických parametrů.
Metody a výsledky: Do analýzy byly zařazeny retrospektivní údaje o celkem 287 po sobě následujících pa-
cientech indikovaných k TAVI na našem pracovišti. Nemocní s ICHS (123; 43 %) byli rozděleni do tří skupin 
podle léčebné strategie zvolené operatérem: optimální farmakoterapie (42 z oněch 123; 34 %), preventivní 
perkutánní koronární intervence (percutaneous coronary intervention, PCI) pro angiografi cky významné 
koronární léze (34 ze 123; 28 %) a strategie s použitím fyziologických parametrů (47 ze 123; 38 %). V popu-
laci pacientů s ICHS hodnota logistického EuroSCORE dosahovala hodnoty 31 ± 24, přičemž rizikový profi l 
byl vyšší ve skupině s farmakoterapií. Úspěšnost výkonu při použití TAVI v celé populaci byla 96 %. Klinické 
výsledky po 30 dnech prokázaly vyšší incidenci závažných kardiovaskulárních příhod (major adverse cardio-
vascular event, MACE) ve skupinách s optimální farmakoterapií a s preventivní PCI (11,9 %, resp. 5,9 %); ve 
skupině s použitím fyziologických parametrů nebyly zaznamenány žádné příhody.
Závěry: Nejlepší způsob léčby ICHS při TAVI se stále ještě hledá. Přes poměrně omezenou velikost vzorku 
prokazují naše zjištění proveditelnost a bezpečnost revaskularizační léčby s použitím fyziologických 
parametrů. Potvrzení našeho zjištění a zhodnocení dlouhodobých klinických důsledků si vyžádá větší studie.

© 2017, ČKS. Published by Elsevier sp. z o.o. All rights reserved.

ABSTRACT

Introduction: Prevalence of coronary artery disease (CAD) ranges from 30% to 60% of all patients with aortic 
valve stenosis (AVS). At present, little is known about the best management of CAD in patients undergoing 
trans-catheter aortic valve implantation (TAVI). Aim of this study is to investigate the prevalence, manage-
ment and the immediate clinical impact of CAD in this population, with a special focus on the feasibility and 
safety of a physiologically-guided revascularization strategy.
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Introduction 

The prevalence of coronary artery disease (CAD) ranges 
from 30% to 60% of all patients with aortic valve steno-
sis (AVS) [1]. Observational studies reporting outcomes of 
patients undergoing trans-catheter aortic valve implanta-
tion (TAVI) revealed a prevalence of CAD in the range of 
40–75% [2–4]. Current guidelines state that myocardial 
revascularization at the time of surgical aortic valve re-
pair (SAVR) is a class-I recommendation in the presence 
of coronary stenosis ≥70%, and a class-IIa recommenda-
tion for angiographic stenosis 50–70% [5] while the best 
management of CAD in TAVI candidates is unclear [6]. At 
present, there is no evidence of increased survival or sym-
ptoms relief with a full revascularization strategy, thus 
raising concerns about the real functional meaning of 
coronary lesions incidentally found in this specifi c subset 
during the routine diagnostic workout. Furthermore, it 
is unknown whether percutaneous coronary interventi-
ons (PCI) should be performed before or after valve im-
plantation, or even if a physiological assessment of lesion 
severity, by means of fractional fl ow reserve (FFR) or in-
stantaneous wave-free ratio (iFR) should be adopted to 
guide myocardial revascularization. Recent studies from 
our institution have investigated the safety and feasibility 
of coronary angiography and intervention after TAVI [7], 
and a dedicated registry has more specifi cally explored 
the performance of FFR and iFR indexes before and after 
the percutaneous valve intervention [8].

The aim of the present analysis is to report the pre-
valence and clinical impact of CAD in a single centre po-
pulation of patients undergoing TAVI. Furthermore, the 
feasibility and safety of CAD management guided by FFR 
after TAVI was explored and compared to a conservative 
strategy of optimal medical therapy, and the percutane-
ous interventions indicated on the visual angiographic 
estimation of the coronary lesions.

Methods

All consecutive patients undergoing TAVI for severe 
aortic stenosis in our centre have been included in the 
analysis. Severe symptomatic aortic stenosis was defi -
ned by the current ESC guidelines [9]. TAVI procedures 
were performed either by the percutaneous trans-fe-
moral or by surgical trans-apical approach. As for the 
initial manufacturer’s indications, vascular access was 
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Methods and results: A total of 287 consecutive patients undergoing TAVI in our centre were retrospec-
tively included in the analysis. Those presenting CAD (123, 43%) were divided in three groups, according 
to the therapeutic strategy adopted by the operator: optimal medical therapy group (42 out of 123, 34%), 
preventive-PCI for angiographically signifi cant coronary lesions (34 out of 123, 28%) and a physiologically-
-guided strategy (47 out of 123, 38%). The mean Logistic EuroSCORE was 31 ± 24 in the CAD population, 
with a higher risk profi le in medical therapy group. TAVI procedural success in the overall population was 
96%. Thirty-day clinical outcome showed a higher incidence of MACEs in the optimal medical therapy and 
the preventive PCI group (11.9% and 5.9%, respectively), with no occurrence of adverse events in the FFR-
-guided group.
Conclusions: The best management of CAD in TAVI is still under investigation. Despite a relatively limited 
sample size, our fi ndings demonstrate the feasibility and safety of a physiologically-guided revascularization 
strategy. Larger trials are needed to confi rm our observations and to assess the long-term clinical impact.

obtained with surgical approach in the fi rst 20 patients 
and then percutaneous access was managed by pre-im-
plantation of a Prostar closure device in the common 
femoral artery (Abbott Vascular, Santa Clara, CA, USA) 
in all trans-femoral cases. Cardiac surgeons managed 
access in trans-apical valve implantations. The choi-
ce of the aortic valve prosthesis was left to the ope-
rator’s discretion. Both balloon-expandable Edwards 
SAPIEN (Edwards Lifesciences, Irvine, CA, USA) and 
self-expandable Medtronic CoreValve (Medtronic Inc., 
Minneapolis, MN, USA) and Lotus Edge (Boston Scien-
tifi c, Natick, Massachusetts) prosthesis were implanted 
through the trans-femoral approach, while only the ba-
lloon-expandable device was adopted in the trans-apical 
group. Almost all patients underwent pre-TAVI imaging 
of the aortic root by means of contrast angiography and 
CT-scan. Coronary angiography was always performed 
before or during the TAVI procedure, at the opera-
tor’s discretion. Patients presenting with CAD, defi ned 
as coronary obstruction ≥50% by visual estimation, have 
been further classifi ed according to the therapeutic stra-
tegy adopted. Of note, myocardial revascularization has 
been consistently guided by functional assessment with 
FFR and iFR since January 2015, according to an internal 
research protocol whose features and results have been 
already published elsewhere [8]. Briefl y, a pressure mo-
nitoring guide wire (PrimeWire, Volcano Therapeutics, 
Rancho Cordova, California, USA) was advanced dista-
lly to the coronary artery stenosis after normalization, 
hyperemia was obtained after administration of intra-
-coronary bolus of 150 to 250 mg adenosine. An FFR va-
lue ≤0.80 was considered pathologic while an FFR value 
>0.80 was considered ‘negative’, i.e. unlikely to induce 
reversible myocardial ischemia according to current re-
commendation. iFR was measured on-line using the Vol-
cano iFR computational algorithm. An iFR cut-off value 
of 0.90 was considered equivalent to the 0.80 FFR value 
for the determination of ischemia-provoking stenosis, 
according to recent recommendation; in case of discor-
dance between the two techniques, revascularization 
was based on FFR. 

Clinical outcome was obtained by consultation of our 
outpatient clinic data and by phone call when no docu-
mentation was available in our archives. The measured 
clinical end-points were all-cause death, cardiac death, 
myocardial infarction (MI), ischemia-driven revasculariza-
tion, stroke and the composite occurrence of these events 
at 30 days from the index procedure. 
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Statistical analysis 
Summary descriptive statistics are reported as mean + 
standard deviation (SD), median (inter-quartile range) or 
counts (%), as appropriate; 95% confi dence intervals (CI) 
are added, as appropriate. Correlation among variables 
was determined by Pearson or Spearman correlation tests, 
as appropriate and expressed as r-value. Comparisons be-
tween continuous variables were performed using the 
Student’s t test or Mann-Whitney U test, as appropriate. 
Comparisons between categorical variables were evalua-
ted using the Fisher’s exact test or the Pearson’s chi-squa-
re test, as appropriate. A probability value of p < 0.05 
was considered statistically signifi cant. All analyses were 
performed with SPSS 21.0 (IBM Inc., New York, USA).

Results

A total of 287 patients underwent TAVI between March 
2010 and September 2016 and were included in the pre-
sent analysis. Baseline clinical characteristics are shown in 
Table 1. A self-expandable CoreValve device was used in 
69 cases, the Lotus one in 2 cases, and the Edwards Sapi-
en in the remaining 216 patients. A trans-apical approach 
was adopted in 45 patients. Of the study population, 123 
patients presented signifi cant CAD at pre-procedural co-
ronary angiography, and were further divided in those 
referred to an optimal medical therapy (OMT) strategy 
(42 out of 123, 34%), preventive-PCI strategy for the sig-

nifi cant coronary lesions (34 out of 123, 28%) and an FFR-
-guided strategy (47 out of 123, 38%). The mean Logistic 
EuroSCORE was 31 ± 24 in the overall CAD population, 
with a signifi cantly higher risk profi le in those selected 
for OMT (36 ± 24.8%, p = 0.03).

TAVI procedural success was 97% in the global popu-
lation, with no signifi cant differences in the various sub-
-groups. Procedural results are shown in Table 2. The mean 
clinical follow-up was 17 ± 10 months for the overall po-
pulation, with a global survival rate of 96.9% at 30 days 
and 89.6% at complete follow-up. Patients affected by 
CAD showed a trend towards worse clinical outcome when 
compared with those without CAD in terms of short-term 
survival (30 days all-cause death 4.8% vs 1.8%, p = 0.33, 30 
days cardiac death 3.2% vs 0.6%, p = 0.39, Table 3).

Optimal Medical Therapy group
After percutaneous treatment of the valve disease, tre-
atment for the CAD was left to optimal medical therapy 
in 51 patients, as per operator’s choice. Patients of this 
group presented multi-vessel disease in 15 cases (36%), 
while the majority had a single vessel involvement (27 
out of 51, 64%). Mean Logistic EuroSCORE in this popu-
lation resulted 36 ± 24.8. These patients represented tho-
se initially referred to TAVI by the Heart Team, being at 
very high risk for conventional surgery. Dual antiplatelet 
therapy was continued for a minimum of 3 months in all 
these patients [3,10]. All-cause death at 30 days occur-
red in 5 patients (11.9%), 3 of which were due to car-

Table 1 – Clinical characteristics of the study population

Variables Overall pop. (287) CAD* (123) OMT (42) Preventive PCI (34) FFR strategy (47)

Age, years 81.2 ± 7.8 81.1 ± 7.5 81 ± 7.8 77.7 ± 9.1 81.1 ± 7

Logistic EuroSCORE 28.6 ± 20.8 31.4 ± 24 36 ± 24.8 32.7 ± 22.4 24.5 ± 21

Male, n (%) 124 (43.2%) 61 (49.6%) 20 (47.6%) 20 (59%) 21 (44.7%)

BMI, kg/m2 25.9 ± 4.6 26.4 ± 4.7 25.7 ± 4.8 27.9 ± 6.4 26.2 ± 4.3

Dyslipidemia, n (%) 173 (60.3%) 77 (62.6%) 28 (66.7%) 29 (85.3%) 20 (42.6%)

COPD, n (%) 65 (22.6%) 33 (26.8%) 10 (23.8%) 12 (35.3%) 11 (23.4%)

Diabetes, n (%) 85 (29.6%) 41 (33.3%) 14 (33.3%) 12 (35.3%) 15 (31.9%)

Hypertension, n (%) 244 (85%) 105 (85.4%) 33 (78.6%) 28 (82.4%) 44 (93.6%)

History of CAD, n (%) 123 (42.9%) 123 (100%) 42 (100%) 34 (100%) 47 (100%)

Previous AMI, n (%) 57 (19.9%) 39 (31.7%) 14 (33.3%) 17 (50%) 8 (17%)

Atrial fi brillation, n (%) 106 (36.9%) 44 (35.8%) 20 (47.6%) 4 (12%) 20 (42.6%)

Previous stroke, n (%) 20 (7%) 10 (8.1%) 4 (9.5%) 2 (6%) 4 (8.5%)

Previous CABG, n (%) 51 (17.8%) 26 (21.1%) 11 (26.2%) 10 (29.4%) 5 (9.6%)

Previous AVR, n (%) 8 (2.8%) 4 (3.3%) 3 (7.1%) 0 1 (2.1%)

Previous MVR, n (%) 6 (2.1%) 1 (0.8%) 1 (2.4%) 0 0

Valve in valve, n (%) 21 (7%) 8 (6.5%) 5 (11.9%) 1 (2.9%) 2 (4.3%)

Stable angina, n (%) 90 (31.4%) 44 (35.8%) 8 (19%) 23 (67.6%) 13 (27.7%)

Unstable angina, n (%) 20 (7%) 14 (11.4%) 2 (4.8%) 5 (14.7%) 7 (14.9%)

NYHA class III or IV, n (%) 228 (79.4%) 104 (85%) 37 (88%) 30 (88.2%) 37 (84%)

AMI – acute myocardial infarction; AVR – aortic valve replacement; BMI – body mass index; CABG – coronary artery bypass graft; CAD 
– coronary artery disease; COPD – chronic obstructive pulmonary disease; MVR – mitral valve replacement; NYHA – New York Heart 
Association; OMT – optimal medical therapy; PCI – percutaneous coronary intervention. * CAD: CAD (>50%) at time of TAVI.
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therapy was continued for at least 6 months in all these 
patients. At 30 days, 1 cardiac death occurred (2.9%) and 
1 spontaneous acute MI. The patient who suffered the 
acute MI underwent coronary angiography and a second 
PCI with DES implantation in a vessel different from that 
previously treated (non-target vessel revascularization). 
The composite event rate was therefore 5.9%, being not 
signifi cantly different compared to the OMT group. The 
preventive PCI strategy was applied mostly on MVD pati-
ents between March 2010 and January 2015, before the 
routine implementation of FFR-guided PCI in TAVI pati-
ents in our centre. 

FFR-guided strategy group
Physiological assessment of coronary lesion severity after 
TAVI procedure was consistently performed in the last 

diac causes (7.1%). No spontaneous MI or percutaneous 
revascularizations were observed in this group in the fi rst 
month after the procedure.

Preventive-PCI group
A “preventive-PCI” approach with last-generation DES 
implantation was adopted in 34 patients before the per-
cutaneous treatment on the aortic valve. Patients of this 
group presented multi-vessel disease in 19 cases (56%), 
while only 15 had a single vessel involvement. Mean Lo-
gistic EuroSCORE was 32.7 ± 22.4%. The coronary percu-
taneous intervention was performed according to current 
standards of care, with adequate lesion pre-dilation be-
fore the stent deployment and fi nal optimization with 
post-dilation when necessary. A total of 55 lesions were 
treated, with implantation of 63 DES. Dual antiplatelet 

Table 3 – Clinical events at 30 days

Variables
Overall 
pop. (287)

No CAD 
(164)

CAD* 
(123)

p value OMT (42)
Preventive 
PCI (34)

FFR strategy 
(47)

p 
OMT vs PCI

p 
OMT vs FFR

p 
PCI vs FFR

Death, n (%) 9 (3,1%) 3 (1.8%) 6 (4.8%) 0.33 5 (11.9%) 1 (2.9%) 0 0.22 0.01 0.42

Cardiac death, n (%) 5 (1.7%) 1 (0.6%) 4 (3.2%) 0.39 3 (7.1%) 1 (2.9%) 0 0.18 0.03 0.42

MI, n (%) 1 (0.3%) 0 1 (0.8%) 0.4 0 1 (2.9%) 0 0.5 – 0.41

PCI, n (%) 1 (0.3%) 0 1 (0.8%) 0.4 0 1 (2.9%) 0 0.5 – 0.4

Stroke, n (%) 1 (0.3%) 1 (0.6%) 0 0.32 0 0 0 – – –

CE, n (%) 10 (3.5%) 3 (1.8%) 7 (5.7%) 0.11 5 (11.9%) 2 (5.9%) 0 0.45 0.01 0.17

CAD – coronary artery disease; CE – composite events of death, MI, PCI, and stroke; MI – myocardial infarction; OMT – optimal medical 
therapy; PCI – percutaneous coronary intervention. * CAD: CAD (>50%) at time of TAVI.

Table 2 – Procedural details

Variables Overall pop. (287) CAD* (123) OMT (42) Preventive PCI (34) FFR strategy (47)

Valve type

Medtronic CoreValve, n (%) 67 (23.3%) 35 (28.5%) 13 (31%) 9 (26.5%) 13 (27.7%)

Edwards SAPIEN, n (%) 218 (76%) 87 (70.7%) 29 (69%) 25 (73.5%) 33 (70%)

Lotus, n (%) 2 (0.7%) 1 (0.8%) 0 0 1 (2.1%)

Approach

Trans-apical, n (%) 44 (15.3%) 19 (15.4%) 8 (19%) 7 (20.6%) 4 (8.5%)

Trans-femoral, n (%) 240 (83.6%) 103 (0.8%) 34 (81%) 27 (79%) 42 (89%)

Trans-subclavian, n (%) 3 (1%) 1 (0.8%) 0 0 1 (2.1%)

Procedural success, n (%) 279 (97.2%) 118 (96%) 39 (93%) 32 (94%) 47 (100%)

Fluoroscopy time, min 21.4 ± 10.1 23.5 ± 9.5 22 ± 11 21.7 ± 8.4 28 ± 8.6

Procedural time, min 115.7 ± 46 132.9 ± 53.6 105 ± 45.6 130.8 ± 54 167.5 ± 42.3

Moderate PR, n (%) 18 (8.6%) 7 (6.7%) 2 (6.3%) 1 (3.6%) 3 (10%)

Conversion to CS, n (%) 1 (0.4%) 1 (0.8%) 0 0 1 (2.1%)

CAD extension

Single vessel, n (%) 59 (20.6%) 59 (48%) 27 (64%) 15 (44.1%) 17 (36.2%)

Multi vessels, n (%) 64 (22.3%) 64 (52%) 15 (36%) 19 (55.9%) 30 (63.8%)

3 months DAPT, n (%) n.a 73 (59.3%) 42 (100%) 0 25 (53.1%)

6 months DAPT, n (%) n.a. 52 (42.3%) 0 34 (100%) 22 (46.9%)

CAD – coronary artery disease; CS – cardiac surgery; DAPT – double antiplatelet therapy; OMT – optimal medical therapy; PCI – percutaneous 
coronary intervention; PR – prosthetic regurgitation.
* CAD: CAD (>50%) at time of TAVI.
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TAVI are reported in this article and despite a relatively 
limited sample size, they confi rm the feasibility and safe-
ty of a physiologically-guided revascularization strategy. 
More specifi cally, our results suggest on the one hand, 
that deferring coronary lesions based on negative FFR re-
sults after TAVI has no consequences in terms of major 
adverse events in a short-time elapse. On the other hand, 
performing PCI according to the FFR evaluation of the 
stenosis severity caused no ischemic complications in the 
immediate post-procedural and post-discharge period.

Indeed, during the fi rst years of our TAVI experience 
(2010–2014), most patients presenting a signifi cant CAD 
of the main coronary arteries at the time of the diagnos-
tic coronary angiogram before TAVI were treated with 
PCI using second-generation drug eluting stents in most 
cases. Such patients had a higher baseline clinical risk, 
a more frequent multi-vessel disease involvement (as as-
sessed by the angiographic visual estimation), and more 
often presented with symptoms of suspected ischemic na-
ture as compared to those left in medical therapy, that 
had predominantly a single vessel disease and were more 
frequently in chronic atrial fi brillation. The short-term 
mortality of these two groups was different, likely be-
cause of the higher baseline risk of the medically treated 
patients. Since 2015, FFR assessment of coronary lesions 
found during diagnostic coronary angiograms was syste-
matically performed as mandated by a research protocol 
at our centre [8] and therefore, myocardial revasculari-
zation was guided by the physiologic data revealed after 
the valve implantation. FFR-guided patients had a much 
higher prevalence of multi-vessel coronary artery disease, 
but a lower baseline clinical risk as compared to the other 
two groups, a difference in part related to the extension 
of the clinical indications of TAVI towards a lower risk in 
the latest years, and to the inclusion criteria of our FFR 
study protocol [8]. 

This short-term clinical analysis demonstrates the safe-
ty of measuring FFR in TAVI patients and of performing 
physiologically-guided PCI during the same TAVI proce-
dure. Whether the long-term clinical outcome of a phys-
iologically-guided revascularization in TAVI patients will 
be in line with previous large studies demonstrating the 
advantages of a physiologically-guided PCI strategy as 
compared to the “oculo-stenotic-induced stented PCI” 
[22–24] is of great interest to the cardiologic community, 
and our long-term results might provide some valuable 
information in the next future.

Our observation, being novel is unique and so far can-
not be compared with others. A dedicated multi-centre, 
randomized, Nation-wide Italian trial promoted by our 
Institution entitled FAITAVI (Functional Assessment In 
TAVI) will start in January 2017 and aims to investigate 
the clinical differences of an angiographically-guided 
versus a physiologically-guided PCI strategy in patients at 
low, intermediate and high clinical risk undergoing trans-
-femoral TAVI with the Edwards Sapien S3 trans-catheter 
valve. 

Confl ict of interest
Flavio Ribichini is a TAVI proctor for Edwards Lifescience 
and for Medtronic Inc. Other authors have no potential 
confl icts of interest.

47 consecutive patients candidate to percutaneous valve 
treatment who presented CAD at pre-TAVI angiography. 
Of note, no cases of unsuccessful selective coronary ca-
theterization after valve implantation were observed. 
The logistic EuroSCORE in this population resulted 24.5 ± 
21%, as the effect of a larger adoption of percutaneous 
valve implantation technique in the most recent years. 
According to the results of FFR, revascularization was de-
ferred in 25 patients, and performed in 22 patients with 
FFR determinations below 0.80 on 24 coronary stenosis. 
Also in these patients, PCI was performed according to 
the current standard of care, with last-generation DES 
implantation and DAPT was continued for a minimum of 
6 months in those patients who underwent PCI (46.8%) 
and interrupted after 3 months in the remaining cases. 
No adverse clinical events were detected within 30 days 
in this group, as detailed in Table 3. 

Death and the composite events rate showed a statisti-
cal signifi cant reduction in the FFR-guided group as com-
pared to the OMT group (11.9% vs 0%, p = 0.01), and a si-
milar trend when compared to the preventive PCI group 
(5.9% vs 0%, p = 0.17).

Discussion

Coronary artery disease is a very frequent co-morbidity 
in patients with high-risk AVS undergoing TAVI. The pre-
valence observed in our series is comparable to previous 
studies [3,11–17], and confi rms the importance of this cli-
nical variable in the decision-making and strategic man-
agement of TAVI in high-risk patients.

Associated CAD strongly impacts the clinical prognosis 
of patients with AVS [18] and simultaneous myocardial re-
vascularization at the time or SVR is strongly recommen-
ded despite a higher peri-operative risk, outweighed 
however by the long-term benefi ts of the combined coro-
nary surgery when compared to the AVR alone [19]. 

Given the relatively recent implementation of TAVI 
as a therapeutic option for high-risk patients with AVS, 
there are no available recommendations as to the man-
agement of associated CAD. Recent reports have not de-
monstrated an improvement of the long-term survival or 
the symptomatic status with PCI performed either before 
or after TAVI and in some cases, the associated coronary 
procedure has been related to higher rates of complica-
tions [20]. As a consequence, there is no one accepted 
strategy that can be recommended over others, and it 
is common practice to perform PCI of bystander lesions 
in major coronary branches found during the diagnostic 
triage before TAVI, even in the absence of angina sym-
ptoms or documented instrumental ischemia as a preven-
tive strategy before the valve implantation.

Our centre has been investigating the feasibility and 
reliability of obtaining FFR measurements in patients 
undergoing the diagnostic screening before TAVI, and 
consequently guiding PCI according to the physiologic re-
levance of the stenosis as indicated by a critical FFR value 
below 0.80 [8]. The clinical outcome of our TAVI experien-
ce and an accurate assessment of the learning curve have 
been previously reported [21]. The preliminary results of 
our experience related to the management of CAD in 

030_035_Puvodni sdeleni Ribichini.indd   34 24/02/2017   12:46:19



C. Zivelonghi et al. 35

Funding body 
None.

References
 [1] S.S. Goel, M. Ige, E.M. Tuzcu, et al., Severe aortic stenosis and 

coronary artery disease –  implications for management in the 
transcatheter aortic valve replacement era: a comprehensive 
review, Journal of the American College of Cardiology62 (2013) 
1–10.

 [2] R.O. Bonow, B.A. Carabello, K. Chatterjee, et al., 2008 Focused 
update incorporated into the ACC/AHA 2006 guidelines for 
the management of patients with valvular heart disease: 
a report of the American College of Cardiology/American 
Heart Association Task Force on Practice Guidelines (Writing 
Committee to Revise the 1998 Guidelines for the Management 
of Patients With Valvular Heart Disease), Circulation 118 (2008) 
e523–e661.

 [3] M.B. Leon, C.R. Smith, M. Mack, et al., Transcatheter aortic-
valve implantation for aortic stenosis in patients who cannot 
undergo surgery, New England Journal of Medicine 363 (2010) 
1597–1607.

 [4] A.H. Rapp, L.D. Hillis, R.A. Lange, J.E. Cigarroa, Prevalence of 
coronary artery disease in patients with aortic stenosis with and 
without angina pectoris, American Journal of Cardiology 87 
(2001) 1216–1217; A7.

 [5] A. Vahanian, O. Alfi eri, F. Andreotti, et al., Guidelines on the 
management of valvular heart disease (version 2012), European 
Heart Journal 33 (2012) 2451–2496.

 [6] T.M. Snow, P. Ludman, W. Banya, et al., Management of 
concomitant coronary artery disease in patients undergoing 
transcatheter aortic valve implantation: the United Kingdom 
TAVI Registry,  International Journal of Cardiology 199 (2015) 
253–260.

 [7] C. Zivelonghi, G. Pesarini, R. Scarsini, et al., Coronary 
Catheterization and Percutaneous Interventions After Trans-
catheter Aortic Valve Implantation, American Journal of 
Cardiology 2016 Nov 16. pii: S0002-9149(16)31821-5. doi: 
10.1016/j.amjcard.2016.10.046. [Epub ahead of print]

 [8] G. Pesarini, R. Scarsini, C. Zivelonghi, et al., Functional 
Assessment of Coronary Artery Disease in Patients Undergoing 
Transcatheter Aortic Valve Implantation: Infl uence of Pressure 
Overload on the Evaluation of Lesions Severity, Circulation. 
Cardiovascular Interventions 9 (2016) pii: e004088.

 [9] A. Vahanian, O. Alfi eri, F. Andreotti, et al., [Guidelines on the 
management of valvular heart disease (version 2012). The Joint 
Task Force on the Management of Valvular Heart Disease of 
the European Society of Cardiology (ESC) and the European 
Association for Cardio-Thoracic Surgery (EACTS)], Giornale 
Italiano di Cardiologia (Rome) 14 (2013) 167–214.

[10] C.R. Smith, M.B. Leon, M.J. Mack, et al., Transcatheter versus 
surgical aortic-valve replacement in high-risk patients, New 
England Journal of Medicine 364 (2011) 2187–2198.

[11] H. Eltchaninoff, A. Prat, M. Gilard, et al., Transcatheter aortic 
valve implantation: early results of the FRANCE (FRench Aortic 
National CoreValve and Edwards) registry, European Heart 
Journal 32 (2011) 191–197.

[12] M. Thomas, G. Schymik, T. Walther, et al., One-year outcomes 
of cohort 1 in the Edwards SAPIEN Aortic Bioprosthesis 
European Outcome (SOURCE) registry: the European registry 
of transcatheter aortic valve implantation using the Edwards 
SAPIEN valve, Circulation 124 (2011) 425–433.

[13] T. Walther, M.T. Kasimir, M. Doss, et al., One-year interim 
follow-up results of the TRAVERCE trial: the initial feasibility 
study for trans-apical aortic-valve implantation, European 
Journal of Cardio-Thoracic Surgery 39 (2011) 532–537.

[14] A.S. Petronio, M. De Carlo, F. Bedogni, et al., Safety and 
effi cacy of the subclavian approach for transcatheter aortic 
valve implantation with the CoreValve revalving system, 
Circulation. Cardiovascular Interventions 3 (2010) 359–366.

[15] N. Piazza, E. Grube, U. Gerckens, et al., Procedural and 30-day 
outcomes following transcatheter aortic valve implantation 
using the third generation (18 Fr) corevalve revalving system: 
results from the multicentre, expanded evaluation registry 1-year 
following CE mark approval, EuroIntervention 4 (2008) 242–249.

[16] C. Tamburino, D. Capodanno, A. Ramondo, et al., Incidence and 
predictors of early and late mortality after transcatheter aortic 
valve implantation in 663 patients with severe aortic stenosis, 
Circulation 123 (2011) 299–308.

[17] N.E. Moat, P. Ludman, M.A. de Belder, et al., Long-term 
outcomes after transcatheter aortic valve implantation in high-
risk patients with severe aortic stenosis: the U.K. TAVI (United 
Kingdom Transcatheter Aortic Valve Implantation) Registry, 
Journal of the American College of Cardiology 58 (2011) 
2130–2138.

[18] S.K. Kodali, J.W. Moses, Coronary artery disease and aortic 
stenosis in the transcatheter aortic valve replacement era: old 
questions, new paradigms: the evolving role of percutaneous 
coronary intervention in the treatment of patients with aortic 
stenosis, Circulation 125 (2012) 975–977.

[19] F. Vasques, E. Lucenteforte, R. Paone, et al., Outcome of 
patients aged ≥80 years undergoing combined aortic valve 
replacement and coronary artery bypass grafting: a systematic 
review and meta-analysis of 40 studies, American Heart Journal 
164 (2012) 410–418.e1.

[20] D.P. Griese, W. Reents, A. Tóth, et al., Concomitant coronary 
intervention is associated with poorer early and late clinical 
outcomes in selected elderly patients receiving transcatheter 
aortic valve implantation, European Journal of Cardio-Thoracic 
Surgery 46 (2014) e1–e7.

[21] M. Lunardi, G. Pesarini, C. Zivelonghi, et al., Clinical outcomes 
of transcatheter aortic valve implantation: from learning curve 
to profi ciency, Open Heart 3 (2016) e000420.

[22] P.A. Tonino, B. De Bruyne, N.H. Pijls, et al., Fractional fl ow 
reserve versus angiography for guiding percutaneous coronary 
intervention, New England Journal of Medicine 360 (2009) 213–224.

[23] D. Zhang, S. Lv, X. Song, et al., Fractional fl ow reserve versus 
angiography for guiding percutaneous coronary intervention: 
a meta-analysis, Heart 101 (2015) 455–462.

[24] N.H. Pijls, W.F. Fearon, P.A. Tonino, et al., Fractional fl ow 
reserve versus angiography for guiding percutaneous coronary 
intervention in patients with multivessel coronary artery 
disease: 2-year follow-up of the FAME (Fractional Flow Reserve 
Versus Angiography for Multivessel  Evaluation) study, Journal 
of the American College of Cardiology 56 (2010) 177–184.

030_035_Puvodni sdeleni Ribichini.indd   35 24/02/2017   12:46:19


