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Abstract
Aims: The impact of the severity of coronary artery disease (CAD) and percutaneous coronary interven-
tions (PCI) on outcomes after transcatheter aortic valve implantation (TAVI) remains a matter of debate. 
We therefore performed a meta-analysis to evaluate the impact of CAD, of its severity and of PCI on mor-
tality after TAVI.

Methods and results: All published studies evaluating the impact of CAD on 30-day and one-year mor-
tality after TAVI at multivariable analysis were included. The primary endpoint was the impact of CAD 
severity (assessed with the SYNTAX score [SS]) on one-year mortality by pooling with logarithmic trans-
formation results of multivariable adjusted effect estimates from each individual study. Secondary end-
points were the impact of the presence of CAD on 30-day and one-year mortality at multivariable analysis 
and the impact of residual SYNTAX score (rSS) on one-year mortality at multivariable analysis. A total of 
8,334 patients with a median age of 81.3 (81-82) years and STS score of 6.2% (IQR 6.0-6.7) from 13 stud-
ies were included. Patients with an SS >22 showed higher one-year mortality at multivariable analysis (OR 
1.71 [1.24-2.36]). The presence of CAD did not impact on 30-day and one-year mortality at multivariable 
analysis (respectively, OR 1.57 [0.71-3.46] and OR 1.25 [0.74-2.11]). Regarding PCI, patients with rSS <8 
showed lower one-year mortality (OR 0.34 [0.012-0.93]).

Conclusions: The risk of death after TAVI is closely related to the complexity of CAD. Patients with an 
SS >22 present higher mortality. SS may represent a useful tool to select patients undergoing TAVI who 
could benefit from coronary revascularisation. In this regard, reaching an rSS <8 reduced one-year mortal-
ity. Randomised controlled trials are needed to confirm these results.
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Abbreviations
AS aortic stenosis
CABG coronary artery bypass graft
CAD coronary artery disease
FFR fractional flow reserve
iFR instantaneous wave-free ratio
OR odds ratio
PCI percutaneous coronary intervention
rSS residual SYNTAX score
SAVR surgical aortic valve replacement
SS SYNTAX score
TAVI transcatheter aortic valve implantation

Introduction
Coronary artery disease (CAD) and aortic valve stenosis (AS) 
are overlapping clinical conditions with a similar pathogenesis1-3. 
Actually, in both of these cases arterial hypertension, increasing age, 
hypercholesterolaemia, diabetes mellitus and chronic kidney disease 
lead, as a common pathway, to subendothelial accumulation of oxi-
dised low-density lipoproteins and inflammation, with lymphocytes 
and macrophages being responsible for disease progression1-4.

As a clinical counterpart, about 50% of patients with severe AS 
undergoing surgical aortic valve replacement (SAVR) or trans-
catheter aortic valve implantation (TAVI) have concomitant CAD, 
which increases the risk for periprocedural complications and impairs 
long-term outcomes after SAVR5. Moreover, assessment of the rele-
vance of CAD in AS patients is often difficult due to the presence 
of symptoms related to both conditions and to the limitation of func-
tional assessment with fractional flow reserve (FFR), while the role 
of instantaneous wave-free ratio (iFR) is still under investigation6,7.

In a meta-analysis published in 2014 by our group8, we did not 
show a relationship between the presence of CAD and adverse 
outcomes after TAVI. However, the included evidence lacked 
evaluation of (i) the extent and complexity of CAD, (ii) the poten-
tial impact of percutaneous coronary interventions (PCI) before 
TAVI9-13, and (iii) multivariable results.

Therefore, we performed a meta-analysis to evaluate the impact 
of CAD, of its severity and of PCI on mortality after TAVI.

Editorial, see page 1160

Methods
Current guidelines, including the recent Preferred Reporting Items 
for Systematic reviews and Meta-Analyses (PRISMA) amendment 
to the Quality of Reporting of Meta-analyses (QUOROM) state-
ment, and recommendations from The Cochrane Collaboration 
and Meta-analysis Of Observational Studies in Epidemiology 
(MOOSE)14-18 were used for this meta-analysis.

SEARCH STRATEGY AND STUDY SELECTION
Possible articles for inclusion were found using established search 
methods19 searching for the terms “TAVI” and “coronary artery dis-
ease” or “revascularisation” or “Syntax score (SS)” (Supplementary 
Appendix 1). Inclusion criteria were: (i) investigating more than 50 

patients with CAD undergoing TAVI, (ii) reporting an independent 
predictive value of CAD or of PCI, (iii) with at least six months of 
follow-up (all criteria had to be satisfied). Exclusion criteria were 
any of: (i) non-human study, (ii) duplicate reporting (in which case 
the manuscript reporting the largest sample of patients was selected).

OUTCOME SELECTION
The primary endpoint was the impact of CAD severity (assessed 
with the SYNTAX score [SS]) on one-year mortality by pooling 
with logarithmic transformation results of multivariable adjusted 
effect estimates from each individual study.
Secondary endpoints were the following:
−  Impact of the presence of CAD on 30-day and one-year mortal-

ity at multivariable and univariate analysis.
−  Impact of percutaneous revascularisation (evaluated with resid-

ual SYNTAX score [rSS]) on one-year mortality at multivari-
able analysis.

−  Impact of CAD severity assessed with SS on 30-day and one-
year mortality at univariate analysis.

INTERNAL VALIDITY AND QUALITY APPRAISAL
Three unblinded independent reviewers (R. Veradi, M. Visconti, 
F. D’Ascenzo) evaluated the quality of the selected studies on 
pre-specified data collection forms using modified MOOSE criteria 
to take into account the specific features of the included studies16. 
The independent reviewers separately appraised study design, set-
ting, data source, and statistical methods for multivariable analysis, 
as well as the risk of analytical, selection, adjudication, detection, 
and attrition bias (expressed as a low, moderate, or high risk of bias).

DATA ANALYSIS
Continuous variables are reported as mean (standard deviation) or 
median (range). Categorical variables are expressed as n/N (%). 
Statistical pooling was performed according to a random-effects 
model with generic inverse-variance weighting, computing risk 
estimates with 95% confidence intervals, using RevMan 5 (The 
Cochrane Collaboration, The Nordic Cochrane Centre, Copenhagen, 
Denmark). A pooled analysis of adjusted odds ratios, relative risks 
or hazard ratios derived from each single study was performed after 
logarithmic transformation. We assumed similarity between the odds 
ratio and other relative measures such as relative risks and hazard 
ratios because cardiovascular events and deaths were rare events. 
Graphical inspection of funnel plots was used to assess for study 
bias. Standard hypothesis testing was set at the two-tailed 0.05 level.

Results
The search strategy yielded 433 studies; after initial screening, 
30 studies were selected and 403 excluded. After full-text article 
assessment, 13 studies with 8,334 patients were included20-32, while 
17 studies were excluded (Figure 1, Supplementary Appendix 2). 
Moreover, we were able to provide previously unpublished 
multivariable analysis of the impact of rSS in TAVI patients 
using a patient-level database of the study from Paradis et al31.
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BASELINE FEATURES
Median age was 81.3 (IQR 81.0-82.0) years, 54.0% (IQR 49.0-
56.0%) of patients were female, with a relevant burden of cardio-
vascular risk factors and previous coronary revascularisation 
(Table 1), leading to a median EuroSCORE I of 21.2 (IQR 18.3-
23.3) and STS score of 6.2% (IQR 6.0-6.7). Patients with CAD 
were more frequently male with a more relevant burden of cardio-
vascular risk factors.

ANGIOGRAPHIC FEATURES
Median baseline SS was 14.2 (IQR 10.1-21.4), with a disease of 
the left main (LM) coronary artery in 11.3% (IQR 7.2-22.2%) of 
the patients. PCI was performed before TAVI in most of the cases 
(25.0%, IQR 17.0-87.8%) (Table 2).

OUTCOMES ACCORDING TO SYNTAX SCORE
Patients with an SS >22 showed higher one-year mortality at 
multivariable analysis (OR 1.71 [1.24-2.36]) (Figure 2). At 
univariate analysis, patients with an SS <22 showed a trend 
towards lower mortality after 30 days and 12.5 (12-24) months 
(respectively, OR 0.67 [0.41-1.10] and OR 0.78 [0.51-1.20]) 
(Figure 3).

OUTCOMES ACCORDING TO THE PRESENCE OF CAD
As reported in Figure 4, the presence of CAD did not impact on 
30-day all-cause death both at univariate (OR 1.93 [0.84-4.28]) 
and at multivariable analysis (OR 1.57 [0.71-3.46]). After 12.5 
(12-24) months, CAD showed an impact on mortality rate at 
univariate analysis (OR 1.39 [1.02-1.88]), but this result was 
not confirmed at multivariable analysis (OR 1.25 [0.74-2.11] 
(Figure 5).

IMPACT OF CORONARY REVASCULARISATION (rSS)
Patients with a residual SS <8 showed lower one-year mortality 
(OR 0.34 [0.012-0.93]) (Figure 6, Supplementary Appendix 2).

Records identified 
through database 
searching (n=433)

Records after duplicates removed
(n=433)

Records screened 
(n=433)

Records excluded 
(n=403)

Full-text articles 
excluded (n=17)

– 2 case reports
– 6 no FU data
– 9 no multivariate 

analysis

Full-text articles 
assessed for eligibility (n=30)

Studies included in 
qualitative synthesis (n=13)

Studies included 
in quantitative synthesis 
(meta-analysis) (n=13)

Additional records
 identified through 
other sources (n=0)
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Figure 1. PRISMA 2009 flow diagram. Review profile.

Table 1. Baseline features of included patients.

Overall patients 
(8,334)

Patients with 
CAD (3,994)

Patients without 
CAD (4,192)

Age, years 81.3 (81.0-82.0) 81.4 (80.6-82.3) 81.8 (80.9-82.4)

Female patients, % 54.0 (49.0-56.0) 42.3 (38.9-48.3) 62.1 (59.8-65.0)

Diabetes mellitus, % 32.0 (26.2-38.0) 30.3 (29.5-36.2) 25.8 (24.0-33.3)

Hypertension, % 81.0 (76.5-87.5) 84.5 (76.1-89.0) 74.3 (67.8-77.8)

Hyperlipidaemia, % 71.0 (64.0-78.0) 76.3 (72.7-83.9) 48.9 (43.4-60.8)

Previous stroke, % 13.6 (11.0-17.2) 14.8 (10.1-17.6) 11.2 (7.2-15.2)

CKD, % 61.0 (23.4-66.0) 49.7 (30.1-64.9) 35.1 (11.1-53.1)

Previous MI, % 22.6 (16.7-26.3) − −

Previous PCI, % 28.5 (20.5-37.1) − −

Previous CABG, % 19.0 (16.4-24.5) − −

EuroSCORE I 21.2 (18.3-23.3) 26.1 (23.6-26.8) 20.3 (19.6-21.5)

STS score 6.2 (6.0-6.7) 7.4 (6.9-11.6) 6.0 (5.9-8.5)

EF, % 52.0 (51.8-53.7) 50.9 (48.4-51.9) 53.7 (53.2-53.8)

CABG: coronary artery bypass graft surgery; CAD: coronary artery disease; CKD: chronic 
kidney disease; EF: ejection fraction of left ventricle; EuroSCORE: European System for 
Cardiac Operative Risk Evaluation; MI: myocardial infarction; PCI: percutaneous coronary 
intervention; STS: Society of Thoracic Surgeons 

Table 2. Angiographic features and procedural features.

Overall patients 
(8,334)

Patients with 
CAD (3,994)

Patients without 
CAD (4,192)

Access for TAVI, %

Transfemoral/
trans-subclavian 80.5 (79.1-89.5) 80.4 (68.6-96.6) 81.8 (67.4-89.2)

Transapical 20.5 (4.0-21.5) 13.5 (1.2-29.1) 10.5 (1.7-32.4)

CoreValve, % 57.1 (27.0-64.0) 57.2 (13.0-77.9) 56.9 (13.9-82.7)

SAPIEN valve, % 40.5 (18.7-61.0) 35.4 (12.1-73.7) 36.4 (9.1-70.5)

Baseline SYNTAX − 14.2 (10.1-21.4) −

Coronary involvement, %

LM − 11.3 (7.2-22.2) − 

LAD − 50.8 (25.1-63.3) −

Cx − 16.9 (8.3-35.2) −

RCA − 30.5 (8.4-49.5) −

PCI, %

Before TAVI − 25.0 (17.0-87.8) −

During TAVI − 1.7 (0.0-17.0) −

Planned after TAVI − 0.0 (0.0-0.0) −

CAD: coronary artery disease; Cx: circumflex artery; LAD: left anterior descending artery; 
LM: left main artery; PCI: percutaneous coronary intervention; RCA: right coronary artery; 
TAVI: transcatheter aortic valve implantation
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    Odds ratio Odds ratio
Study or Subgroup log[Odds ratio] SE Weight IV, Fixed, 95% Cl IV, Fixed, 95% Cl

Shamekhi et al, 2017 0.4055 0.2606 40.3% 1.50 [0.90, 2.50]
Stefanini et al, 2014 0.5188 0.2963 31.1% 1.68 [0.94, 3.00]
Witberg et al, 2017 0.7372 0.3093 28.6% 2.09 [1.14, 3.83]

Total (95% Cl)    100.0% 1.71 [1.24, 2.36]

Heterogeneity: Chi2=0.68, df=2 (p=0.71); I2=0%
Test for overall effect: Z=3.24 (p=0.001)

0.01 0.1 1 10 100

Favours [SS>22]     Favours [SS<22]

Figure 2. Impact of severity of CAD stratified with SS on one-year mortality at multivariable analysis.

 SS<22 SS>22  Odds ratio Odds ratio
Study or Subgroup Events Total Events Total Weight IV, Random, 95% Cl IV, Random, 95% Cl

Khawaja et al, 2014 9 173 1 16 5.3% 0.82 [0.10, 6.94]
Paradis et al, 2017 9 129 14 166 31.7% 0.81 [0.34, 1.95]
Shamekhi et al, 2017 15 313 12 124 38.6% 0.47 [0.21, 1.03]
Stefanini et al, 2014 14 207 6 80 24.4% 0.89 [0.33, 2.42]
Witberg et al, 2017 0 0 0 0  Not estimable

Total (95% Cl) 822 386 100.0% 0.67 [0.41, 1.10]
Total events 47 33
Heterogeneity: Tau2=0.00; Chi2=1.33, df=3 (p=0.72); I2=0%
Test for overall effect: Z=1.58 (p=0.12)

0.05 0.2 1 5 20

Favours [SS<22]     Favours [SS>22]

 SS<22 SS> 22  Odds ratio Odds ratio
Study or Subgroup Events Total Events Total Weight IV, Random, 95% Cl IV, Random, 95% Cl

Khawaja et al, 2014 40 173 6 16 10.8% 0.50 [0.17, 1.46]
Paradis et al, 2017 29 129 22 166 20.0% 1.90 [1.03, 3.49]
Shamekhi et al, 2017 109 313 58 124 25.3% 0.61 [0.40, 0.93]
Stefanini et al, 2014 35 207 18 80 19.3% 0.70 [0.37, 1.33]
Witberg et al, 2017 85 331 42 122 24.6% 0.66 [0.42, 1.03]

Total (95% Cl) 1,153 508 100.0% 0.78 [0.51, 1.20]
Total events 298 146
Heterogeneity: Tau2=0.14; Chi2=10.76, df=4 (p=0.03); I2=63%
Test for overall effect: Z=1.12 (p=0.26) 

0.05 0.2 1 5 20

SS<22       SS>22

Figure 3. Impact of the severity of CAD stratified with SS on 30-day (above) and one-year (below) mortality at univariate analysis.

Discussion
In this paper, we investigated the impact of (i) the presence of 
CAD at multivariable analysis, (ii) its anatomical complexity 
(assessed by SS), and (iii) PCI at multivariable analysis assessed 
with rSS, on 30-day and one-year mortality in patients undergo-
ing TAVI.
The main results are the following:
A)  Patients with an SS >22 had increased one-year mortality rates 

both at univariate and at multivariable analysis.
B)  The presence of CAD - defined as the presence of a stenosis 

>70% of an epicardial vessel or >50% of the LM - did not 
affect prognosis.

C)  PCI with an rSS less than 8 reduced the one-year risk of death 
after TAVI.

Due to common pathophysiological mechanisms, the prevalence 
of CAD is high in patients with degenerative aortic disease. 
Consequently, management of CAD in patients who are candidates 

for interventional treatment of severe AS represents a core chal-
lenge for cardiac surgeons and cardiologists.

Studies performed in the 1980s and 1990s confirmed reduced 
rates of short- and long-term mortality in patients treated with 
combined CABG and SAVR33,34. This benefit is matched by longer 
duration and greater complexity of surgery, associated with an 
increased risk of mortality over isolated SAVR35,36. Current guide-
lines recommend combined surgery in any patient with a primary 
indication for aortic valve surgery presenting with coronary steno-
sis >70% in a major epicardial vessel. However, no randomised 
clinical trial (RCT) is available on this topic and the level of evi-
dence for this recommendation is C37.

Over the last 10 years, TAVI has emerged as a new therapeutic 
option for patients with severe AS and high to intermediate surgical 
risk38. Considering the augmented frailty of TAVI candidates with 
CAD, due to age and comorbidities, the risk-benefit ratio of PCI in 
this population is of particular interest, and no clear evidence-based 
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recommendation is available as yet. In a meta-analysis published 
by our group in 2014, we concluded that CAD (defined as >70%) 
does not affect midterm TAVI outcomes12. Moreover, a recent 
meta-analysis of 15 studies by Sankaramangalam et al observed 
that coexisting CAD did not impact on 30-day outcomes, but 

significantly increased all-cause mortality at one year39. However, 
the results of these meta-analyses did not include multivariable 
analysis with the well-known limitations related to potential con-
founders40 and stratification of outcomes based on CAD sever-
ity. Our current multivariable results confirm that the presence 

 AS with CAD AS without CAD  Odds ratio Odds ratio
Study or Subgroup Events Total Events Total Weight IV, Random, 95% Cl IV, Random, 95% Cl

Dewey et al, 2010 11 84 1 87 10.6% 12.96 [1.63, 102.77]
Franzone et al, 2017 11 248 10 248 26.1% 1.10 [0.46, 2.65]
Huczek et al, 2017 62 462 22 434 33.2% 2.90 [1.75, 4.81]
Ussia et al, 2013 15 251 24 408 30.2% 1.02 [0.52, 1.98]

Total (95% Cl) 1,045 1,177 100.0% 1.93 [0.87, 4.24]
Total events 99 57
Heterogeneity: Tau2=0.42; Chi2=10.87, df=3 (p=0.01); I2=72%
Test for overall effect: Z=1.62 (p=0.10) 0.01 0.1 1 10 100

AS without CAD    AS with CAD

    Odds ratio Odds ratio
Study or Subgroup  log[Odds ratio]  SE Weight IV, Random, 95% Cl IV, Random, 95% Cl

Dewey et al, 2010 2.3125  0.8013 15.4% 10.10 [2.10, 48.57]
Franzone et al, 2017 –0.1054  0.4535 26.3% 0.90 [0.37, 2.19]
Huczek et al, 2017 0.5539  0.2675 33.6% 1.74 [1.03, 2.94]
Ussia et al, 2013 –0.2614  0.4982 24.6% 0.77 [0.29, 2.04]

Total (95% Cl)    100.0% 1.57 [0.71, 3.46]

Heterogeneity: Tau2=0.41; Chi2=9.03, df=3 (p=0.03); I2=67%
Test for overall effect: Z=1.12 (p=0.26) 0.01 0.1 1 10 100

AS without CAD    AS with CAD

Figure 4. Impact of the presence of CAD on 30-day mortality at univariate (above) and multivariable analysis (below).

 AS with CAD AS without CAD  Odds ratio Odds ratio
Study or Subgroup Events Total Events Total Weight IV, Random, 95% Cl IV, Random, 95% Cl

Dewey et al, 2010 30 84 16 87 13.1% 2.47 [1.22, 4.98]
Franzone et al, 2017 41 248 31 248 19.8% 1.39 [0.84, 2.29]
Mancio et al, 2015 17 46 9 45 8.4% 2.34 [0.91, 6.03]
Snow et al, 2015 246 1,167 230 1,387 36.2% 1.34 [1.10, 1.64]
Ussia et al, 2013 35 251 65 408 22.5% 0.86 [0.55, 1.33]

Total (95% Cl) 1,796 2,175 100.0% 1.39 [1.02, 1.88] 
Total events 369 3 51 
Heterogeneity: Tau2=0.06; Chi2=8.17, df=4 (p=0.09); I2=51%
Test for overall effect: Z=2.09 (p=0.04)

0.01 0.1 1 10 100

AS without CAD    AS with CAD

    Odds ratio Odds ratio
Study or Subgroup  log[Odds ratio]  SE Weight IV, Random, 95% Cl IV, Random, 95% Cl

Dewey et al, 2010 3.0106  1.1111 4.9% 20.30 [2.30, 179.17]
Franzone et al, 2017 –0.3147  0.27 24.4% 0.73 (0.43, 1.24]
Mancio et al, 2015 0.9555  0.4389 17.3% 2.60 [1.10, 6.15]
Snow et al, 2015 0.1655  0.1053 30.9% 1.18 (0.96, 1.45]
Ussia et al, 2013 –0.3011  0.3139 22.4% 0.74 (0.40, 1.37]

Total (95% Cl)    100.0% 1.25 [0.74, 2.11] 

Heterogeneity: Tau2=0.22; Chi2=14.97, df=4 (p=0.005); I2=73%
Test for overall effect: Z=0.82 (p=0.41) 

0.05 0.2 1 5 20

AS without CAD    AS with CAD

Figure 5. Impact of the presence of CAD on one-year mortality at univariate (above) and multivariable analysis (below).
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of CAD alone is not associated with worse prognosis in patients 
undergoing TAVI (Figure 2, Figure 3). However, clinical sense 
and experience in non-TAVI patients suggest that CAD should not 
be addressed as a single pathological entity, but distinctions should 
be made on the basis of the vessels involved, the extent of the dis-
ease, comorbidities and general condition.

The SYNTAX score represents a well-validated tool to assess 
the anatomical complexity of CAD41,42. More importantly, it has 
been demonstrated to predict long-term mortality in patients 
with multivessel disease42,43. Our results show that higher values 
of SS are associated with worse short- and long-term outcomes 
(Figure 4, Figure 5). In this regard, the study from Khawaja et al 
showed this correlation to be matched by a progressive worsening 
of prognosis as SS values increased23. Despite its known pitfalls 
- inter- and intra-observer variability, lack of clinical and func-
tional information - SS was proved to be an efficient determinant 
of events. In a recent observational study of 402 patients, higher 
values of SYNTAX score II (SS-II) - which combines anatomical 
and clinical data - predicted worse one- and four-year outcomes43. 
This result, although still in an observational setting, confirms 
the importance of stratification for CAD severity in this type of 
patient.

The role of PCI in patients with CAD undergoing TAVI is 
still unclear. Currently, PCI is recommended (IIa) in patients 
with a coronary artery diameter stenosis >70% in proximal seg-
ments44; notwithstanding, only observational data are avail-
able. A recent systematic review of literature and meta-analysis of 
nine studies by Kotronias et al suggested no impact of PCI before 
TAVI on prognosis, with a possible association with increased 
risk of vascular complications and 30-day mortality13. However, 
neither stratification of outcomes by the severity of CAD nor 
multivariable analysis was available. In our meta-analysis, we 
assessed the impact of residual SS and PCI on prognosis through 
multivariable analysis. Our results show that PCI aiming for a low 
residual SYNTAX score improves prognosis after TAVI. These 
data are important for high-risk patients but should be viewed 

with particular interest for emerging indications of TAVI includ-
ing intermediate-risk ones45. Moreover, in the paper of Huczek et 
al27, PCI without anatomic stratification did not reduce the risk of 
subsequent events, stressing the need for a tailored strategy for 
these patients.

Our findings should not be viewed as being in contradiction to 
previously published evidence, as they represent an effort to strat-
ify the role of CAD in patients with AS undergoing TAVI, evalu-
ating differential treatment effects according to disease severity. 
Patients with more severe CAD could be those who benefit the 
most from revascularisation. In such patients, the efficacy of PCI 
in reducing CAD burden (assessed by residual SS) was associated 
with improved prognosis. Finally, our results highlight the need 
for more extensive and consistent research on this relevant patient 
population. In this regard, the ongoing ACTIVATION RCT, 
addressing specifically the role of CAD and PCI in TAVI patients, 
will fill the current gaps and limitations in evidence46.

Limitations
Our study shares the limitations of its primary sources, namely the 
observational design, the limited number of patients included in 
the studies, the lack of long follow-up and the discretional alloca-
tion of patients to the PCI or non-PCI groups, based on Heart Team 
consensus and not on pre-specified criteria. In six out of eight ana-
lyses, heterogeneity evaluated with I² was moderate and in the 
remaining two was high according to Cochrane recommendations: 
in all cases we used random effects models to approach such ana-
lytical challenges. Moreover, we had no access to individual data, 
but we pooled multivariable adjusted risk estimates from each sin-
gle study. Finally, although recent evidence has demonstrated the 
safety and efficacy of TAVI in patients at intermediate surgical 
risk, our results refer only to high-risk patients.

Conclusions
The presence of CAD alone did not affect all-cause death in 
patients undergoing TAVI for severe AS. Patients with an SS 

    

rSS <8

Dziewierz et al, 2017 –1.7148  0.4137 43.8% 0.18 [0.08, 0.40]
Paradis et al, 2017 –1.4024  2.7159 3.4% 0.25 [0.00, 50.43]
Witberg et al, 2017 –0.5447  0.2577 52.8%  0.58 [0.35, 0.96]

Subtotal (95% Cl)     100.0%  0.34 [0.12, 0.93]
Heterogeneity: Tau2=0.44; Chi2=5.80, df=2 (p=0.05); I2=66%
Test for overall effect: Z=2.10 (p=0.04) 

Total (95% Cl)    100.0% 0.34 [0.12, 0.93] 
Heterogeneity: Tau2=0.44; Chi2=5.80, df=2 (p=0.05); I2=66%
Test for overall effect: Z=2.10 (p=0.04)
Test for subgroup differences: Not applicable 

0.02 0.1 1 10 50

PCI performed         PCI not performed

    Odds ratio Odds ratio
Study or Subgroup  log[Odds ratio]  SE Weight IV, Random, 95% Cl IV, Random, 95% Cl

Figure 6. Impact of PCI assessed with rSS on one-year mortality after TAVI. rSS: residual SYNTAX score
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>22 had increased one-year mortality rates both at univariate 
and at multivariable analysis. SS could represent a useful tool 
to select patients undergoing TAVI who could benefit from coro-
nary revascularisation. PCI with an rSS less than 8 reduced 
one-year mortality. Randomised controlled studies are needed 
to produce more extensive and consistent evidence on this core 
clinical topic.

Impact on daily practice
The presence of CAD alone is not related to worse outcomes 
in patients undergoing TAVI for severe AS. SS may repre-
sent a useful tool to select patients undergoing TAVI who could 
benefit from revascularisation. PCI aiming for a residual SS 
<8 in such patients is associated with lower one-year mortality.
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Supplementary Appendix 1. Search strategy, study selection and data extraction 

The corresponding authors of possible studies were directly contacted via email asking for further 

data and knowledge of further studies. Moreover, abstract presentations at congresses were 

reviewed to identify other studies. 

 

Three independent reviewers (FDA, RV, and MV) initially screened all possible articles for 

inclusion at the title and/or abstract level, with disagreement resolved by consensus. If thought 

potentially eligible, the complete article was then reviewed according to the following strict 

selection. 

Three unblinded independent reviewers (FDA, RV, MV) abstracted the following data on pre-

specified data collection forms: authors, journal, year of publication, location of the study group, 

baseline features, definition of CAD, admission and death rates, inclusion and exclusion criteria, 

multivariable predictors of adverse outcomes (adjusted effect estimate of risk, with 95% confidence 

interval).  

 

Supplementary Appendix 2. Multivariable analysis from the paper of Paradis et al 

Multivariable logistic regression was used to perform a propensity score-adjusted comparison 

between rSS (<8 vs. =>8) and 1-year risk. The propensity score included the following baseline 

variables: age, sex, BMI, BSA, hypertension, smoker, hyperlipidaemia, diabetes mellitus, 

congestive heart failure, atrial fibrillation, pacemaker, COPD, and renal insufficiency. Firth’s bias 

reduction method was applied to the model to account for the small number of events (4 events). 

 

 


