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BACKGROUND: The best management of coronary artery disease in patients with severe aortic stenosis undergoing transcatheter 
aortic valve implantation (TAVI) is debated. We investigated the clinical impact of the residual extent of myocardium at risk in 
patients undergoing TAVI.

METHODS: Patients enrolled in the REVASC-TAVI (Management of Myocardial Revascularization in Patients Undergoing TAVI 
With Coronary Artery Disease) international multicenter registry were stratified according to the myocardium jeopardized 
by coronary artery disease using the British Cardiovascular Intervention Society Jeopardy Score (BCIS-JS) after a planned 
coronary revascularization. A planned revascularization included percutaneous coronary interventions performed before TAVI, 
during TAVI, or within 1 month after TAVI. The study population was divided according to the residual BCIS-JS (rBCIS-JS): 
patients with extensive residual myocardial at risk (rBCIS-JS >4 group) and patients without extensive residual myocardial at 
risk (rBCIS-JS ≤4 group). The primary study end point was the composite of all-cause death, nonfatal myocardial infarction, 
nonfatal stroke, and rehospitalization for heart failure at 2 years.

RESULTS: Among the 2407 patients enrolled, 294 pairs of patients were selected by propensity matching and compared. At 
2-year follow-up, the incidence of the primary end point was higher in patients with rBCIS-JS >4 compared with patients 
with rBCIS-JS ≤4 (37.5% versus 23.0%, P=0.004). A significantly lower rate of myocardial infarction was reported in 
patients with BCIS-JS ≤4 (8.2% versus 2.6%, P=0.011). At multivariate analysis, rBCIS-JS >4 (hazard ratio, 1.43 [95% CI, 
1.11–1.84]; P=0.005) independently predicted 2-year major adverse cardiac and cerebrovascular events.

CONCLUSIONS: In patients with concomitant coronary artery disease and severe aortic stenosis, the residual myocardial risk 
significantly affects TAVI outcomes. In particular, a rBCIS-JS >4 is associated with higher rates of major adverse cardiac and 
cerebrovascular events at 2 years.
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GRAPHIC ABSTRACT: A graphic abstract is available for this article.
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Coronary artery disease (CAD) often coexists with 
degenerative aortic stenosis (AS), with over 50% of 
patients with AS undergoing surgical or transcathe-

ter aortic valve implantations (TAVIs) also having CAD.1–5 
In surgical cases, coronary artery bypass grafting is typi-
cally performed alongside valve replacement.6,7 However, 
for patients with TAVI, the optimal CAD management 
strategy remains unclear. Severe CAD correlates with 
higher mortality after TAVI, although performing percuta-
neous coronary intervention (PCI) in these patients can 
be challenging.6–8

Available retrospective data have reported conflict-
ing results regarding the optimal approach to managing 
CAD in patients with TAVI.5,8–13 Two recent randomized 
clinical trials have significantly added to the current 
knowledge. On one hand, the ACTIVATION trial demon-
strated that a routine revascularization strategy did not 
significantly reduce adverse outcomes after TAVI.12 On 
the other hand, the NOTION-3 trial demonstrated that, 
when guided by fractional flow reserve (FFR) assess-
ment or an angiographic coronary artery diameter ste-
nosis of at least 90%, PCI was associated with a lower 
risk of the composite outcome of death from any cause, 
myocardial infarction (MI), or urgent revascularization 

compared with conservative management, at 2 years 
after TAVI.13 Both trials excluded patients with CAD 
involving the left main.

Despite recent randomized evidence from the ACTI-
VATION and NOTION-3 trials, current recommendations 
remain imprecise and are largely supported by limited 
evidence, highlighting the persistent uncertainty regard-
ing the optimal management of CAD in patients under-
going TAVI.14

In this context, the extent of jeopardized myocardium 
might constitute a possible modulator of CAD impact, 
but data in this field are lacking. Thus, we performed 
the present analysis from the multicenter REVASC-TAVI 
registry (Management of Myocardial Revascularization in 
Patients Undergoing TAVI With CAD) to investigate the 
clinical impact of the residual extent of myocardium at 
risk due to CAD in an all-comer TAVI population.

METHODS
The data that support the findings of this study are available 
from Prof Marco Barbanti (mbarbanti83@gmail.com) upon rea-
sonable request.

WHAT IS KNOWN
•	 Coronary artery disease is common in patients 

undergoing transcatheter aortic valve implantation, 
but the best approach to revascularization in this 
setting remains unclear.

•	 Recent studies have yielded mixed results: 1 trial 
showed no benefit from routine pretranscatheter 
aortic valve implantation percutaneous coronary 
intervention, whereas another reported improved 
outcomes with percutaneous coronary intervention 
limited to significant lesions, leaving no consensus 
on managing coronary artery disease in transcath-
eter aortic valve implantation.

WHAT THE STUDY ADDS
•	 A residual British Cardiovascular Intervention Soci-

ety Jeopardy Score above 4 was an independent 
predictor of adverse clinical outcomes at 2 years, 
underscoring the prognostic importance of residual 
myocardial ischemic burden in this population.

•	 These findings highlight the importance of a tai-
lored coronary revascularization strategy before or 
around transcatheter aortic valve implantation to 
optimize prognosis.

Nonstandard Abbreviations and Acronyms

AS	 aortic stenosis
BCIS-JS	� British Cardiovascular Intervention 

Society Jeopardy Score
CAD	 coronary artery disease
FFR	 fractional flow reserve
HF	 heart failure
HR	 hazard ratio
MI	 myocardial infarction
PCI	� percutaneous coronary 

intervention
PSM	 propensity score matching
rBCIS-JS 	� residual British Cardiovascular 

Intervention Society Jeopardy 
Score

REVASC-TAVI	� Management of Myocardial 
Revascularization in Patients 
Undergoing Transcatheter Aortic 
Valve Implantation With Coronary 
Artery Disease

TAVI	� transcatheter aortic valve 
implantation
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Data Source
Data for this analysis were obtained from the REVASC-TAVI 
data set. The REVASC-TAVI registry is an investigator-initiated 
study of patients with severe AS undergoing TAVI and found to 
have significant, untreated CAD at the time of pre-TAVI workup. 
The latter was defined as the presence of visual angiographic 
stenosis ≥70% (≥50% if protected left main or vein graft), 
instantaneous wave-free ratio value ≤0.89, FFR value ≤0.80, in 
≥1 coronary arteries of at least 2.5 mm in diameter, not revas-
cularized by patent coronary stents or bypass grafts, found 
at the coronary angiography performed during the pre-TAVI 
workup or left main minimal lumen area<6 mm2 at intravas-
cular ultrasound assessment. The registry involves 30 centers 
across Europe, North America, South America, and Japan, with 
each center contributing patient-level data through a special-
ized case report form. The detailed protocols and methodology 
of the REVASC-TAVI registry have been previously published.11 
Data on baseline demographics, clinical and echocardio-
graphic features, medications, coronary angiography, PCI and 
TAVI procedural details and adverse events that occurred dur-
ing the follow-up were collected into a dedicated case report 
form. The extension of coronary revascularization and the use 
of physiological assessment to guide the revascularization 
were selected at the operator’s discretion. The registry proto-
col received approval from the institutional ethics committee 
at each participating center. All patients involved in this study 
provided informed consent for the procedure.

Study Population and Definitions
For the purpose of this analysis, patients who received planned 
PCI (before, during, or within 30 days after TAVI), with available 

follow-up and assessment of the extent of myocardial revas-
cularization, were included. Those managed conservatively 
without any PCI were not part of this cohort. Jeopardized myo-
cardium evaluated by the British Cardiovascular Intervention 
Society Jeopardy Score (BCIS-JS),15 was part of the original 
data set of the registry. PCI before TAVI was defined as PCI 
procedures planned and performed after the indication for TAVI 
and before the index TAVI procedure (PCI for acute coronary 
syndromes was excluded by definition). Concomitant PCI was 
defined as planned PCI procedures performed concomitantly 
during the index TAVI (either before or after transcatheter 
aortic valve deployment). PCI after TAVI was defined as PCI 
procedures planned and performed intentionally after TAVI in 
a different setting. Planned PCI included PCI performed either 
before TAVI, concomitantly or intentionally staged after TAVI. 
Unplanned PCI was defined as PCI procedures performed due 
to recurrent angina and acute coronary syndrome after TAVI.

For each patient with concomitant CAD, the jeopar-
dized myocardium after planned PCI, was graded using the 
BCIS-JS.15 Briefly, the BCIS-JS quantifies the extent of myo-
cardium at risk due to CAD. It assigns points to significant 
coronary stenoses (≥70% for major vessels and ≥50% for left 
main). The scoring prioritizes the major branch supplying the 
largest myocardial territory and accounts for anatomic varia-
tions. The final BCIS-JS ranges from 0 to 12, reflecting the 
myocardial area at risk from ischemia. A cutoff value of 4 for 
residual BCIS-JS (rBCIS-JS) has been validated in a different 
setting10 and was selected for the present study. Accordingly, 
the study population was stratified into 2 groups according to 
the rBCIS-JS: patients with extensive residual myocardial at 
risk (rBCIS-JS >4 group) and patients without extensive resid-
ual myocardial at risk (rBCIS-JS ≤4 group; Figure 1).

Figure 1. Study flowchart.
The figure shows study design. BCIS-JS indicates British Cardiovascular Intervention Society Jeopardy Score; CAD, coronary artery disease; 
HF, heart failure; MI, myocardial infarction; PCI, percutaneous coronary intervention; rBCIS-JS, residual British Cardiovascular Intervention 
Society Jeopardy Score; REVASC-TAVI, Management of Myocardial Revascularization in Patients Undergoing Transcatheter Aortic Valve 
Implantation With Coronary Artery Disease; and TAVI, transcatheter aortic valve implantation.
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Study End Points
The primary outcome was a composite end point including all-
cause death, stroke, MI, and heart failure (HF) rehospitalization 
at 2 years. Secondary outcomes included MI, HF rehospitaliza-
tion, and unplanned PCI at 2 years. All outcomes were defined 
according to the Valve Academic Research Consortium-2 defi-
nitions,16 as enrollment started before the publication of the 
Valve Academic Research Consortium-3 criteria. Clinical events 
defined according to Valve Academic Research Consortium-2 
criteria were adjudicated locally by investigators at each center; 
no central event committee was used.

Statistical Analysis
Categorical variables are reported as counts and percentages. 
Continuous variables are reported as medians and interquartile 
ranges. Continuous variables were compared with the t test or 
Mann-Whitney U test, and categorical variables were compared 
with the χ2 statistics, Fisher exact, or McNemar tests.

To account for baseline differences and selection bias, 
adjustment with propensity score matching (PSM) was used. 
Variables for the propensity score model were selected a priori 
based on clinical relevance and previous literature, adopting a 
nonparsimonious approach that included demographic, clinical, 

echocardiographic, and procedural characteristics potentially 
associated with outcomes in patients undergoing TAVI with 
concomitant CAD. Given the large sample size and number of 
events, the inclusion of multiple covariates was not expected to 
result in overfitting, as confirmed by standardized mean differ-
ences <10% after matching.

Variables included in the PSM were sex, age, body mass 
index, diabetes, hypertension, peripheral artery disease, chronic 
obstructive pulmonary disease, renal failure (defined as esti-
mated glomerular filtration rate <30 mL/min), prior coronary 
artery bypass grafting, prior PCI, prior MI, prior stroke, prior 
pacemaker implantation, New York Heart Association classi-
fication, Canadian Cardiovascular Society classification, prior 
surgical aortic valve replacement, atrial fibrillation, Society of 
Thoracic Surgeons mortality score, left ventricular ejection frac-
tion, aortic mean gradient, and aortic valve area (Figure S1). 
One-to-one PSM with the nearest neighbor method, with a cali-
per width of 0.1 of the SD of propensity score logit was used 
(Figure S1). A caliper of 0.10 was used for PS adjustment to 
achieve closer matching and minimize residual bias.

Time-to-event curves for the outcomes of interest were 
estimated using the Kaplan-Meier method. For second-
ary nonfatal end points, death represents a competing risk. 
As competing-risk methods were not applied, Kaplan-Meier 

Table 1.  Baseline Characteristics of the Matched Population

Overall (N=588) rBCIS ≤4 (n=294) rBCIS >4 (n=294) SMD

Female, n (%) 236 (40.1) 124 (42.2) 112 (38.1) 0.083

Age, y; median (IQR) 83.0 (78.0–86.0) 83.0 (79.0–6.0) 83.0 (78.0–86.0) 0.027

BMI, median (IQR) 26.3 (23.8–30.0) 26.1 (23.8–10.0) 26.6 (23.9–30.0) 0.048

Hypertension, n (%) 493 (83.8) 248 (84.4) 245 (83.3) 0.028

Diabetes, n (%) 198 (33.7) 98 (33.3) 100 (34.0) 0.083

PAD, n (%) 123 (20.9) 61 (20.7) 62 (21.1) 0.083

COPD, n (%) 91 (15.5) 43 (14.6) 48 (16.3) 0.094

eGFR, mL/min; median (IQR) 55.1 (42.0–62.9) 55.1 (40.7–62.0) 55.1 (42.8–63.0) 0.063

Prior CABG, n (%) 126 (21.4) 64 (21.8) 62 (21.1) 0.085

Prior PCI, n (%) 248 (42.2) 126 (42.9) 122 (41.5) 0.028

Prior MI, n (%) 162 (27.6) 84 (28.6) 78 (26.5) 0.097

Prior stroke, n (%) 31 (5.3) 17 (5.8) 14 (4.8) 0.075

Prior pacemaker, n (%) 67 (11.4) 33 (11.2) 34 (11.6) 0.083

Prior SAVR, n (%) 12 (2.0) 7 (2.4) 5 (1.7) 0.055

Bicuspid aortic valve, n (%) 15 (2.6) 8 (2.7) 7 (2.4) 0.025

CCS >1, n (%) 150 (29.8) 72 (29.0) 78 (30.5) 0.031

NYHA >2, n (%) 376 (63.9) 189 (64.3) 187 (63.6) 0.014

AF, n (%) 157 (26.7) 80 (27.2) 77 (26.2) 0.073

STS mortality score, %; median (IQR) 5.0 (3.0–6.1) 5.0 (3.1–6.1) 5.0 (3.0–6.1) 0.019

LVEF, %, median (IQR) 55.0 (41.0–60.0) 53.6 (41.0–60.0) 55.0 (43.0–60.0) 0.043

LVEF <40%, n (%) 118 (20.1) 58 (19.7) 60 (20.4) 0.017

Echo mean gradient, mm Hg; median (IQR) 44.0 (35.0–51.0) 44.0 (34.3–51.0) 44.0 (36.0–51.8) 0.004

Echo AVA, cm2; median (IQR) 0.70 (0.60–0.80) 0.70 (0.60–0.80) 0.70 (0.60–0.80) 0.099

Echo sPAP, mm Hg; median (IQR) 41.8 (38.0–44.0) 41.8 (38.0–43.0) 41.8 (38.0–44.8) 0.047

AF indicates atrial fibrillation; AVA, aortic valve area; BMI, body mass index; CABG, coronary artery bypass graft; CCS, Canadian Car-
diovascular Society; COPD, chronic obstructive pulmonary disease; eGFR, estimated glomerular filtration rate; IQR, interquartile range; 
LVEF, left ventricular ejection fraction; MI, myocardial infarction; NYHA, New York Heart Association; PAD, peripheric artery disease; PCI, 
percutaneous coronary intervention; rBCIS, residual British Cardiovascular Intervention Society; SAVR, surgical aortic valve replacement; 
SMD, standardized mean difference; sPAP, systolic pulmonary artery pressure; and STS, Society of Thoracic Surgeon.
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estimates may overestimate the cumulative incidence of these 
events. Multivariable Cox-regression analysis was performed for 
investigating factors independently associated with the study out-
come. Available clinical characteristics and the quantification of 
the residual myocardium at risk (by rBCIS-JS) were taken into 
account. Results were reported as hazard ratios (HRs) with 95% 
CIs. The proportional hazards assumption was assessed using 
Schoenfeld residuals, and no significant violations were observed.

All statistical tests were performed 2-tailed, and P<0.05 
was considered as the threshold for statistical significance. All 
statistical analyses were performed with R software, version 
3.6.3 (R Foundation for Statistical Computing).

RESULTS
The REVASC-TAVI registry enrolled 2404 patients with 
significant, stable CAD who underwent TAVI between 
January 2015 and September 2021. After excluding 

377 patients due to a lack of follow-up data or extent of 
myocardial revascularization information, 2025 patients 
constituted the prematching cohort. No imputation of 
missing values was performed. Descriptive analyses indi-
cated that excluded patients were comparable to included 
ones in terms of age and sex, and missingness appeared 
largely random across centers. Among patients consid-
ered for the present analysis, 408 (20.1%) received a 
conservative treatment for CAD. The baseline demo-
graphic and clinical characteristics of these patients are 
detailed in Table S1.

Baseline Characteristics of the Matched 
Cohorts
After adjustment for baseline confounders through the 
PSM method, 294 patient pairs with rBCIS-JS scores 

Table 2.  Characteristics of CAD of the Matched Population

Overall (N=588) rBCIS ≤4 (n=294) rBCIS >4 (n=294) P value

CAD characteristics

 � Diseased vessels, n (%)

  �  1 230 (39.1) 169 (57.5) 61 (20.7) <0.001

  �  2 174 (29.6) 84 (28.6) 90 (30.6)

    �≥3 184 (31.3) 41 (13.9) 143 (48.6)

  RCA dominance, n (%) 465 (80.7) 240 (84.5) 225 (77.1)

Coronary segment involved

 � LM, n (%) 89 (15.1) 42 (14.3) 47 (16.0) 0.026

 � LDA, n (%) 439 (74.7) 167 (56.8) 272 (92.5) <0.001

 � Proximal LAD, n (%) 241 (41.0) 55 (18.7) 186 (63.3) <0.001

 � Mid LAD, n (%) 238 (40.5) 107 (36.4) 131 (44.6) 0.053

 � Distal LAD, n (%) 52 (8.8) 29 (9.9) 23 (7.8) 0.468

 � Diagonal, n (%) 102 (17.3) 30 (10.2) 72 (24.5) <0.001

 � LCx, n (%) 279 (47.4) 102 (34.7) 177 (60.2) <0.001

 � Proximal LCx, n (%) 134 (22.8) 48 (16.3) 86 (29.3) <0.001

 � Mid LCx, n (%) 70 (11.9) 29 (9.9) 41 (13.9) 0.161

 � Distal LCx/PDA, n (%) 36 (6.1) 18 (6.1) 18 (6.1) 1.000

 � OM, n (%) 123 (20.9) 38 (12.9) 85 (28.9) <0.001

 � RCA, n (%) 326 (55.4) 134 (45.6) 192 (65.3) <0.001

 � Proximal RCA, n (%) 186 (31.6) 81 (27.6) 105 (35.7) 0.041

 � Mid RCA, n (%) 151 (25.7) 61 (20.7) 90 (30.6) 0.008

 � Distal RCA/PL/PDA, n (%) 95 (16.2) 41 (13.9) 54 (18.4) 0.179

 � Venous or arterial graft, n (%) 48 (8.2) 23 (7.8) 25 (8.5) 0.880

 � Calcific disease, n (%) 142 (26.8) 64 (24.0) 78 (29.7) 0.880

 � Bifurcation, n (%) 126 (25.0) 67 (26.9) 59 (23.1) 0.355

 � Syntax score, %; median (IQR) 10.0 (6.0–16.0) 8.0 (5.0–14.0) 13.0 (8.0–19.0) <0.001

 � Multivessel CAD, n (%) 358 (60.9) 125 (42.5) 233 (79.3) <0.001

 � Proximal CAD, n (%) 422 (71.8) 163 (55.4) 259 (88.1) <0.001

 � LM/Proximal LAD CAD, n (%) 283 (48.1) 72 (24.5) 211 (71.8) <0.001

CAD indicates coronary artery disease; IQR, interquartile range; LAD, left anterior descending; LCx, left circumflex artery; LDA, left 
descending artery; LM, left main; OM, obtuse marginal; PDA, posterior descending artery; PL, posterolateral; rBCIS, residual British 
Cardiovascular Intervention Society; and RCA, right coronary artery.
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≤4 or greater were successfully matched. All standard-
ized mean differences for the baseline confounders 
considered in the PSM were below 10%. Baseline 
characteristics of the PSM cohorts of patients are 
reported in Table 1. The median age was 83.0 years, 
and the average of Society of Thoracic Surgeons mor-
tality risk was 5.0%. The incidences of angina, evalu-
ated as Canadian Cardiovascular Society >1 (30.5% 
versus 29.0%), and reduced left ventricular ejection 
fraction (<40%; 20.4% versus 19.7%) were higher in 
patients with more myocardium jeopardized (rBCIS-JS 
> 4). Instead, New York Heart Association class >2 was 
more frequent in patients with rBCIS-JS ≤4 (64.3% 
versus 63.6%).

CAD Characteristics of the Matched Cohorts
CAD characteristics of the PSM cohorts of patients 
are reported in Table 2. In patients with rBCIS-JS >4, 
the incidence of multivessel disease (79.3% versus 
42.5%, P<0.001), the involvement of proximal coro-
nary segments (88.1% versus 55.4%, P<0.001), and 
the left main-proximal and left anterior descending 
disease (71.8% versus 24.5%, P<0.001) were more 
frequent.

TAVI Procedures Characteristics of the Matched 
Cohorts
TAVI procedures were predominantly performed through 
a trans-femoral approach (n=545, 93.5%) and under 
local anesthesia (n=472, 80.8%). The most com-
monly used TAVI devices were the balloon-expandable 
Edwards SAPIEN 3/Ultra (Edwards LifeSciences, Irvine, 
CA; n=222, 37.8%) and the self-expanding Evolut R/
PRO/PRO+ (Medtronic, Inc, Marlborough, MA; n=216, 
36.8%). Further details of the TAVI procedures after 
adjustment are reported in Table 3.

Outcomes of the Matched Cohorts
At 2-year follow-up, the incidence of the primary end 
point was higher in patients with higher rBCIS-JS (37.5% 
versus 23.0%, P=0.035; Figure 2). No statistically signif-
icant differences were found in terms of all-cause death 
(22.2% versus 15.4%, P=0.12), unplanned PCI (4.1% 
versus 2.8%, P=0.2), and HF rehospitalization (10.4% 
versus 6.8% for, P=0.2) for patients with rBCIS-JS >4 
or ≤4, respectively (Figure 3). Instead, the incidence of 
MI was more frequent in patients with higher rBCIS-JS 
(8.2% versus 2.6%, P=0.01; Figure 3). The incidence of 

Table 3.  Characteristics of TAVI Procedures of the Matched Population

Overall (N=588) rBCIS ≤4 (n=294) rBCIS >4 (n=294) P value

Vascular access, n (%) 0.618

 � Trans-femoral 545 (93.5) 270 (92.2) 275 (94.8)

 � Trans-apical 14 (2.4) 8 (2.7) 6 (2.1)

 � Trans-subclavian 18 (3.1) 10 (3.4) 8 (2.8)

SAT protection, n (%) 29 (5.4) 14 (5.3) 15 (5.5) 1.000

Prosthesis type, n (%) 0.660

 � SAPIEN 3/3 Ultra 222 (37.8) 115 (39.1) 107 (36.5)

 � SAPIEN XT 7 (1.2) 3 (1.0) 4 (1.4)

 � Evolut R/PRO/PRO+ 216 (36.8) 108 (36.7) 108 (36.9)

 � CoreValve 23 (3.9) 12 (4.1) 11 (3.8)

 � Portico 35 (6.0) 18 (6.1) 17 (5.8)

 � Lotus 15 (2.6) 4 (1.4) 11 (3.8)

 � Acurate NEO/NEO 2 54 (9.2) 29 (9.9) 25 (8.5)

 � Allegra 4 (0.7) 1 (0.3) 3 (1.0)

 � Others 11 (1.9) 4 (1.4) 7 (2.4)

Device success, n (%) 518 (95.4) 256 (92.8) 262 (98.1) 0.005

Anesthesia, n (%) 0.307

 � Local 472 (80.8) 241 (82.3) 231 (79.4)

 � General 104 (17.8) 50 (17.1) 54 (18.6)

Postdilatation, n (%) 108 (19.5) 48 (17.7) 60 (21.3) 0.342

Need second TAVI, n (%) 8 (1.4) 4 (1.4) 4 (1.4) 1.000

Contrast, mL; median (IQR) 157.5 (100.8–230.0) 160.0 (110.0–230.0) 150.0 (100.0–220.0) 0.461

IQR indicates interquartile range; rBCIS, residual British Cardiovascular Intervention Society; SAT, supra-aortic trunks protection; 
and TAVI, transcatheter aortic valve implantation.
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in-hospital adverse events (death, cardiovascular death, 
MI, minor bleeding and major bleeding) was similar 
between the 2 matched groups (Table 4). In particular, 
the incidence of MI did not differ in the in-hospital out-
come, suggesting that the difference observed at 2 years 
is attributable to new MI rather than periprocedural MI.

Predictors of the Primary End Point in the 
Overall Study Population
At multivariable Cox-regression analysis, rBCIS-JS >4 
(HR, 1.43 [95% CI, 1.11–1.84]; P=0.005), estimated 
glomerular filtration rate (mL/min; HR, 0.99 [95% CI, 
0.98–0.99]; P<0.001), atrial fibrillation (HR, 1.46 [95% 
CI, 1.18–1.81]; P<0.001), and Society of Thoracic Sur-
geons mortality risk score >4% (HR, 1.39 [95% CI, 
1.09–1.76]; P=0.007) were independently associated 
with the 2-year primary composite end point (Table 5).

DISCUSSION
The optimal strategy for managing concomitant CAD 
in patients with severe AS who are candidates for TAVI 
remains debated.3–14 In this analysis of the international 
REVASC-TAVI registry, we observed that the residual 
extent of myocardium at risk significantly impacts clinical 
outcomes in patients with concomitant CAD undergo-
ing TAVI. Specifically, coronary revascularization planning 
(including PCI performed before, during, and up to 30 

days after TAVI) that results in a small amount of residual 
jeopardized myocardium (rBCIS-JS ≤4) improves prog-
nosis after TAVI by reducing the incidence of the com-
posite end point of all-cause mortality, stroke, MI, and HF 
rehospitalization at 2 years.

In the trials that led to the approval of TAVI, revascu-
larization of significant coronary stenosis within 30 days 
before the procedure was mandatory.17,18 As a result, the 
safety of performing TAVI without prior revasculariza-
tion was not explored in these studies. Despite recent 
evidence from randomized trials such as ACTIVATION 
and NOTION-3, recommendations regarding coronary 
revascularization in TAVI candidates remain relatively 
vague. The 2025 ESC/EACTS Valvular Heart Disease 
Guidelines provide a Class IIa recommendation for PCI 
in patients with ≥90% coronary stenosis in vessels ≥2.5 
mm, and a Class IIb recommendation for ≥70% steno-
sis in proximal segments. These weak levels of evidence 
underscore that the optimal management of concomitant 
CAD in patients undergoing TAVI remains uncertain and 
requires further clarification in future studies. However, 
performing PCI in patients with AS can be challenging 
due to the perceived high procedural risk.19 Therefore, 
careful patient selection and strategic coronary revas-
cularization planning are essential to achieve favorable 
PCI outcomes in this population.20–24 Notably, in addition 
to clinical factors, the extent of myocardium at risk and 
the choice of target lesions significantly influence PCI 
effectiveness.10–25 Previous studies have demonstrated 

Figure 2. Incidence of primary 
outcomes.
The figure shows the cumulative incidence 
of primary outcome (all-cause death, 
stroke, myocardial infarction [MI], and 
heart failure [HF] rehospitalization) in 
matched population stratified according 
to jeopardized myocardium after planned 
percutaneous coronary intervention (PCI) 
using the residual British Cardiovascular 
Intervention Society Jeopardy Score 
(rBCIS-JS).
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that CAD severity, as measured by the Syntax Score, and 
residual incomplete revascularization, as evaluated by the 
residual Syntax Score, significantly impact mortality after 
TAVI.25 In the present study, we evaluated the extent of 
myocardium at risk using the BCIS-JS because, unlike 
other angiographic scoring systems that focus on lesion-
specific characteristics (such as the Syntax Score), the 
BCIS-JS provides a simple classification of CAD based 
on the myocardial territory at risk. Similarly, our findings 
demonstrated that minimizing the myocardium jeopar-
dized by CAD in patients with TAVI improves clinical out-
comes at the 2-year follow-up. A previous smaller study10 
also showed that a BCIS-JS of ≤4 before TAVI was linked 
to better clinical outcomes in patients with coexisting 
CAD and severe AS, similar to patients without concomi-
tant CAD. All together, these evidences strongly suggest 
that, while not all coronary stenoses require revascu-
larization for clinical benefit, a minimalistic approach to 
revascularization may be insufficient. In this regard, the 
evaluation of the extent of residual myocardium left unre-
vascularized emerges as a pivotal factor to be evaluated 
in the individual patient with concomitant CAD and AS. 
Interestingly, the REVASC-TAVI study indicated that com-
plete myocardial revascularization, achieved either staged 
or concomitant with TAVI, was comparable to incom-
plete revascularization strategies in reducing the risk of 

all-cause mortality, stroke, MI, and rehospitalization for HF 
at 2 years.11 Similarly, the ACTIVATION trial showed that a 
routine revascularization strategy did not result in a clini-
cal benefit for TAVI patients affected by CAD compared 
with a conservative management strategy.13

Recently, the NOTION-3 trial compared conserva-
tive management with routine PCI revascularization in 
patients with stable CAD and severe symptomatic aortic 
stenosis. The PCI approach, guided by FFR or significant 
coronary artery stenosis, showed a lower risk of adverse 
events, including death, MI, or urgent revascularization, 
over a 2-year follow-up period.14 Unlike the ACTIVATION 
trial, which defined CAD anatomically as a stenosis ≥70%, 
the NOTION-3 trial defined CAD using FFR or an angio-
graphic stenosis ≥90%, thereby identifying the actual myo-
cardial area at risk. Recently, the FAITAVI trial, presented 
at EuroPCR 2025, demonstrated that a physiology-guided 
PCI strategy using FFR in patients with intermediate 
coronary lesions undergoing TAVI was associated with 
improved outcomes compared with an angiography-guided 
approach. Therefore, both the extent of myocardium at risk 
and functional assessment of coronary lesions should play 
a central role in guiding revascularization decisions, rather 
than relying solely on angiographic criteria.

The occurrence of unplanned PCI after TAVI was low 
in patients without CAD at the time of the procedure 

Figure 3. Incidence of secondary outcomes.
The figure shows the cumulative incidence of all-cause death (A), heart failure rehospitalization (B), myocardial infarction (C), and unplanned 
percutaneous coronary intervention (PCI; D) in matched population stratified according to jeopardized myocardium after planned PCI using the 
British Cardiovascular Intervention Society Jeopardy Score (BCIS-JS).
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but increased over time in patients with coexisting CAD, 
especially those with multivessel disease, driven mainly 
by acute coronary syndromes.26 Consistent with this, our 
study found an increased incidence of MI in patients with 
higher residual jeopardized myocardium.

In the decision-making process regarding coronary 
revascularization in patients with aortic stenosis and con-
comitant CAD, many factors should be considered, such as 
the extent of myocardium at risk and the clinical presenta-
tion. Our study demonstrated that minimizing the myocar-
dium jeopardized by CAD in patients with TAVI should be 
prioritized to improve patient outcomes. Previous studies 
have demonstrated that clinical presentation with acute 

coronary syndrome was significantly associated with an 
increased incidence of cardiovascular death.27 Therefore, a 
Heart Team approach can lead the revascularization plan-
ning, reinforcing the importance of individualized decision-
making rather than a one-size-fits-all strategy. This aligns 
with emerging evidence emphasizing that the extent of 
myocardium at risk, rather than the mere presence of coro-
nary stenosis, should drive revascularization decisions.

Limitations
This observational study lacked independent event adju-
dication and core laboratory imaging analysis, which 
may have introduced variability in event assessment 
across centers. Although PSM helped align baseline 
characteristics between the groups, the nonrandom-
ized design implies that some unmeasured confound-
ers may still have influenced the results. Furthermore, 
although PSM reduced the sample size potentially lim-
iting statistical precision, this approach ensured excel-
lent covariate balance and minimized confounding. In 
addition, the inclusion of patients with both preexisting 
and newly diagnosed CAD may have introduced further 
bias. Patients with incomplete data were excluded a pri-
ori, which may have introduced selection bias, although 
their demographic profile was comparable to that of the 
included population. CAD was defined by mixed criteria 

Table 4.  In-Hospital Outcomes of the Matched Population

Overall 
(N=588)

rBCIS ≤4 
(n=294)

rBCIS >4 
(n=294)

P 
value

Death, n (%) 14 (2.4) 5 (1.7) 9 (3.1) 0.418

Cardiovascular 
death, n (%)

6 (1.0) 3 (1.1) 3 (1.0) 1.000

Disabling stroke, 
n (%)

4 (0.7) 2 (0.7) 2 (0.7) 1.000

No disabling stroke, 
n (%)

11 (2.0) 6 (2.2) 5 (1.7) 0.766

MI, n (%) 4 (0.7) 1 (0.3) 3 (1.0) 0.624

PPI, n (%) 63 (11.9) 36 (13.4) 27 (10.3) 0.284

Newonset LBBB, 
n (%)

82 (15.4) 38 (14.1) 44 (16.7) 0.472

Newonset AF, n (%) 20 (3.9) 9 (3.5) 11 (4.4) 0.653

Minor bleeding, 
n (%)

44 (7.5) 19 (6.6) 25 (8.5) 0.434

Major bleeding, 
n (%)

39 (6.7) 16 (5.5) 23 (7.8) 0.320

Life-threatening 
bleeding, n (%)

12 (2.1) 5 (1.7) 7 (2.4) 0.772

Major vascular com-
plication, n (%)

37 (6.3) 16 (5.5) 21 (7.2) 0.498

Minor vascular com-
plication, n (%)

46 (7.9) 25 (8.6) 21 (7.2) 0.542

Acute kidney injury grade, n (%) 0.066

 � 1 50 (8.7) 20 (7.0) 30 (10.3)

 � 2 14 (2.4) 3 (1.0) 11 (3.8)

 � 3 9 (1.6) 4 (1.4) 5 (1.7)

Mean gradient 
discharge, mm Hg; 
median (IQR)

8.00  
(6.00–11.00)

8.00  
(5.00–11.00)

8.00  
(6.00–11.00)

0.452

PVR grade, n (%) 0.130

 � None/trace 256 (47.5) 127 (46.7) 129 (48.3)

 � Mild 249 (46.2) 133 (48.9) 116 (43.4)

 � Moderate 31 (5.8) 12 (4.4) 19 (7.1)

 � Severe 3 (0.6) 0 (0.0) 3 (1.1)

Length of stay, d; 
median (IQR)

4.67 (2.00–
7.00)

5.00 (2.00–
7.00)

4.00 (2.00–
7.00)

0.439

AF indicates atrial fibrillation; IQR, interquartile range; LBBB, left bundle 
branch block; MI, myocardial infarction; PPI, permanent pacemaker implantation; 
PVR, paravalvular regurgitation; and rBCIS, residual British Cardiovascular Inter-
vention Society.

Table 5.  Multivariable Cox-Regression Analysis of Factors 
Associated With the Study Composite End Point at 2 Years

Variable HR (95% CI) P value

rBCIS >4 1.43 (1.11–1.84) 0.005

Female sex 0.85 (0.68–1.04) 0.12

Age, y 1.01 (0.99–1.02) 0.56

Diabetes 1.20 (0.97–1.47) 0.09

PAD 0.85 (0.65–1.11) 0.22

COPD 1.25 (0.97–1.62) 0.08

eGFR, mL/min 0.99 (0.98–0.99) <0.001

Prior CABG 0.89 (0.63–1.26) 0.50

Prior PCI 1.06 (0.86–1.31) 0.59

Prior myocardial infarction 1.03 (0.80–1.34) 0.80

Prior stroke 1.37 (1.00–1.88) 0.05

Prior pacemaker 0.78 (0.55–1.12) 0.17

CCS >1 1.17 (0.91–1.50) 0.23

NYHA >2 1.04 (0.84–1.29) 0.73

AF 1.46 (1.18–1.81) <0.001

LVEF <40% 1.20 (0.92–1.57) 0.17

STS PROM >4% 1.39 (1.09–1.76) 0.007

AF indicates atrial fibrillation; CABG, coronary artery bypass graft; CCS, Cana-
dian Cardiovascular Society; COPD, chronic obstructive pulmonary disease; 
eGFR, estimated glomerular filtration rate; HR, hazard ratio; LVEF, left ventricu-
lar ejection fraction; NYHA, New York Heart Association; PAD, peripheric artery 
disease; PCI, percutaneous coronary intervention; rBCIS, residual British Car-
diovascular Intervention Society; and STS PROM, Society of Thoracic Surgeons 
Predicted Risk of Mortality.
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(visual angiography, FFR, instantaneous wave-free ratio, 
or intravascular ultrasound) across centers. Functional 
or imaging assessment was infrequent (7.5% and 5.5% 
of cases, respectively), so most lesions were identified 
angiographically. Despite this datum reflected guidelines 
recommendations during study period, this heterogeneity 
may have led to misclassification of CAD severity. Due 
to the limited number of cases assessed by physiol-
ogy or intravascular imaging, sensitivity analyses strati-
fied by diagnostic modality were not feasible. It should 
also be acknowledged that both angiographic assess-
ment based on a ≥70% diameter stenosis cutoff and 
the functional evaluation in patients with severe aortic 
stenosis may overestimate the functional significance 
of coronary lesions. Decision to perform coronary revas-
cularization and the choice of physiological assessment 
(instantaneous wave-free ratio or FFR) were left to the 
operator’s discretion, introducing potential selection bias 
and heterogeneity in management. While this real-world, 
operator-driven approach reflects contemporary clinical 
practice, it may have influenced the observed outcomes 
and should be interpreted accordingly. In contrast, the 
recent NOTION-3 and FAITAVI trials demonstrated the 
prognostic benefit of physiology-guided coronary revas-
cularization, underscoring the need for more standardized 
approaches in future studies. We acknowledge that the 
definitions of planned, staged, and concomitant PCI were 
based on clinical intent and may therefore be somewhat 
subjective. Although prespecified criteria were applied for 
consistency, some overlap between planned staged and 
unplanned procedures cannot be completely excluded. 
The rBCIS-JS reflects the extent of myocardium at 
risk but does not incorporate information on the angio-
graphic severity or plaque burden of individual lesions, 
which have been shown to influence outcomes, as high-
lighted by the NOTION-3 trial. Although the rBCIS-JS 
is a continuous variable, in the present study we applied 
the established >4 threshold, as previously validated, to 
allow consistency and comparability with prior research. 
Future analyses considering the rBCIS-JS as a continu-
ous measure might provide additional insights into the 
graded relationship between residual myocardial risk 
and outcomes. Given the nonrandomized, observational 
design of this study, our findings should be considered 
hypothesis-generating and warrant confirmation in pro-
spective, randomized trials.

Conclusions
The management of concomitant CAD leading to 
small residual jeopardized myocardium (rBCIS-JS ≤4) 
improved prognosis in patients with TAVI by reducing the 
incidence of MI at 2-year follow-up. Minimizing the myo-
cardium jeopardized by CAD in patients with TAVI should 
be pursued to improve patient outcomes. Prospective, 
randomized trials with longer follow-up are needed to 
corroborate the results of the present analysis.
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