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Abstract
Aims: Transcatheter aortic valve implantation (TAVI) can be associated with varying degrees of new renal 
impairment. The aim of this multicentre analysis was to determine the impact and predictors of periproce-
dural acute kidney injury (AKI) on prognosis after TAVI.

Methods and results: From the ClinicalService® (a nation-based data repository and medical care project) 
dataset, 1,157 patients with severe aortic stenosis treated with the third-generation CoreValve prosthesis in 
seven Italian sites, and with creatinine data available at baseline and during the post-TAVI in-hospital course, 
were included in this analysis. All outcomes were defined according to the VARC criteria. Overall, AKI 
occurred in 231 (20.0%): 15.4% stage 1, 2.7% stage 2, and 1.9% stage 3. Compared to patients without AKI, 
patients who suffered post-procedural AKI had significantly higher three-year all-cause mortality (31% vs. 
12%; adjusted HR: 2.09; 95% CI: 1.52-2.87, p<0.001) and cardiovascular mortality (14% vs. 6%; adjusted 
HR: 2.28; 95% CI: 1.41-3.71, p=0.001). No significant differences in terms of stroke, spontaneous MI, and 
bleeding were reported. Female gender (adjusted OR: 1.37, 95% CI: 1.01-1.87; p=0.045), baseline renal 
insufficiency (adjusted OR: 11.02, 95% CI: 5.12-23.73; p<0.001), general anaesthesia (adjusted OR: 1.37, 
95% CI: 1.00-1.87; p=0.050), and transfusion ≥3 red blood cell (RBC) units within 72 hrs from TAVI 
(adjusted OR: 1.65, 95% CI: 1.02-2.68; p=0.041) were found to be independent predictors of AKI.

Conclusions: Acute kidney injury is a frequent complication and significantly impacts on both early and 
long-term TAVI survival. Females, subjects with impaired renal function at baseline, patients undergoing 
TAVI under general anaesthesia, and patients receiving ≥3 RBC units after the procedure should be consid-
ered populations at high risk for the development of AKI after TAVI.
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Abbreviations
AKI acute kidney injury
CI confidence interval
HR hazard ratio
MI myocardial infarction
OR odds ratio
RBC red blood cells
TAVI transcatheter aortic valve implantation
VARC Valve Academic Research Consortium

Introduction
Acute kidney injury (AKI) has been reported in approximately 30% 
of all patients undergoing cardiac surgery, and it has been consid-
ered to be a risk factor and predictor of mortality and morbidity1-4. 
Though less invasive, transcatheter aortic valve implantation 
(TAVI) is also associated with varying degrees of post-procedural 
AKI, having been reported in 12% to 57% of patients undergoing 
this procedure5-10. Patients undergoing TAVI frequently have abnor-
mal baseline renal function and are, therefore, at increased risk for 
AKI because of the haemodynamic changes during the procedure 
and the use of contrast agents. Similarly to the surgical approach, 
this complication was found to be associated with a poorer progno-
sis5-10. The aim of this large multicentre analysis was to determine 
the influence and predictors of periprocedural AKI on prognosis 
after TAVI using the self-expanding CoreValve prosthesis 
(Medtronic Inc., Minneapolis, MN, USA).

Methods
STUDY DESIGN AND PATIENT POPULATION
Starting from June 2007, all consecutive patients with severe aortic 
stenosis (AS) undergoing TAVI with the third-generation 18 Fr 
CoreValve device (Medtronic Inc.) in seven Italian centres were 
prospectively included in the ClinicalService® Project [http://clini-
caltrials.gov/ct2/show/NCT01007474]. This is a nation-based clini-
cal data repository and medical care project aimed at describing and 
improving the use of implantable devices in Italian clinical practice. 
The project was approved by each site’s Institutional Review Board 
or Medical Director and conforms to the principles outlined in the 
Declaration of Helsinki. Each patient signed an informed consent 
for data collection and analysis. Clinical and echocardiographic fol-
low-up were performed at 30 days, one year and then yearly with 
visits or telephone contacts according to each centre’s clinical prac-
tice. All events were site reported. For the purpose of the current 
analysis, 1,157 consecutive patients who underwent CoreValve 
implantation, and with creatinine data available at baseline and dur-
ing the post-TAVI in-hospital course, were included in this analysis 
(n=88 and n=121 patients were excluded because of the absence of 
baseline and post-TAVI creatinine data, respectively). Patients on 
chronic haemodialysis (n=19) were also excluded from this analy-
sis. Eligibility for TAVI was established at each centre based on the 
consensus of a local multidisciplinary team, including clinical car-
diologists, cardiac surgeons, and cardiac anaesthesiologists. All the 
procedures were approved for compassionate use in patients 

considered at high risk for surgery. All patients were dichotomised 
according to development of AKI after the procedure (AKI group 
vs. no-AKI group).

PROCEDURE
Design features of the CoreValve prosthesis and technical details of 
the procedures have been previously described11-13. The CoreValve 
prosthesis, available in 26 mm and 29 mm sizes and, starting from 
September 2011 and August 2012 respectively, even in 31 mm and 
23 mm sizes, was implanted using the transfemoral, subclavian and 
transaortic approaches with an 18 Fr delivery catheter, later 
improved by an AccuTrak Stability Layer (Medtronic Inc.). All pro-
cedures were performed under local anaesthesia (with or without 
additional sedation and/or analgesia) or general anaesthesia and 
endotracheal intubation, under fluoroscopic guidance, in a standard 
cardiac catheterisation laboratory with surgical back-up or in a 
hybrid operating room. In patients with baseline renal insufficiency, 
AKI prevention protocols were carried out according to the local 
institutional policies.

DEFINITIONS
Acute kidney injury was defined according to the Valve Academic 
Research Consortium (VARC) recommendations as an absolute 
(≤72 hours) reduction in kidney function and defined as: stage 1 - 
increase in serum creatinine to 150-200% (1.5-2.0 x increase com-
pared with baseline) OR increase of ≥0.3 mg/dL (≥26.4 mmol/L); 
stage 2 - increase in serum creatinine to 200-300% (2.0-3.0 x 
increase compared with baseline); stage 3 - increase in serum cre-
atinine to ≥300% (>3 x increase compared with baseline) or serum 
creatinine of ≥4.0 mg/dL (≥354 mmol/L) with an acute increase of 
at least 0.5 mg/dL (44 mmol/L) OR the new need for renal replace-
ment therapy post TAVI14. Cardiovascular mortality, stroke, myo-
cardial infarction (MI) and bleeding were also reported according 
to VARC criteria14.

STATISTICAL ANALYSIS
Descriptive statistics are reported as mean±1 standard deviation for 
normally distributed continuous variables, as median and 25th-75th 
percentile (IQR) otherwise. Normality of distribution was tested by 
means of the Kolmogorov-Smirnov test. Absolute and relative fre-
quencies are reported for categorical variables. Continuous Gaussian 
variables were compared by means of Student’s t-test for independ-
ent samples, while skewed distributions were compared using the 
Mann-Whitney non-parametric test. Differences in proportions were 
compared by applying chi-square analysis. Differences in 30-day 
outcomes were assessed using logistic regression.

Logistic models were tested in order to detect predictors of AKI. 
Results were reported in terms of odds ratio (OR) with 95% confi-
dence intervals (95% CI). Variables with probability value <0.10 in 
the univariate analysis together with main demographic characteris-
tics were used to determine a set of independent predictors of AKI.

Time to long-term outcomes was described by means of the 
Kaplan-Meier curve and compared between groups by means of the 
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log-rank test. In case of comparisons among three groups, the 
Bonferroni method was applied to correct the p-value.

Cox models were fitted considering all variables from Table 1 and 
Table 3, and hazard ratios (HR) with 95% CI were computed. The 
proportional hazard assumptions were tested by means of Schoenfeld 
residuals. A Cox multivariate analysis including all variables with 
probability value <0.20 in each Cox univariate analysis (AKI, gen-
der, chronic renal insufficiency, prior stroke, atrial fibrillation, prior 
myocardial infarction), together with important procedural character-
istics (general anaesthesia, second CoreValve deployment), was used 
to determine independent predictors of the outcomes.

Landmark analyses15 were also performed with the pre-specified 
windows of date of the procedure to day 30 and from day 30 up to 
three years. Freedom from the outcomes was assessed by means of 
the Cox proportional hazards model for both 30-day and three-year 
landmark points.

Table 1. Baseline characteristics.

Overall 
n=1,157

AKI 
n=231

No AKI 
n=926

p-value

Clinical variables

Age (years), mean±SD 82±7 81±7 82±6 0.676

Females, n (%) 617 (53) 139 (60) 478 (52) 0.020

Hypertension, n (%) 939 (81) 189 (82) 750 (81) 0.774

Diabetes mellitus, n (%) 334 (29) 66 (29) 268 (29) 0.919

Prior MI, n (%) 220 (19) 45 (20) 175 (19) 0.851

Atrial fibrillation, n (%) 258 (22) 52 (22) 206 (22) 0.931

Prior stroke, n (%) 80 (7) 18 (8) 62 (7) 0.557

Prior PCI, n (%) 351 (30) 62 (27) 289 (31) 0.199

Prior CABG, n (%) 183 (16) 28 (12) 155 (17) 0.085

Prior aortic bioprosthesis, n (%) 29 (3) 5 (2) 24 (3) 0.710

Prior PPM, n (%) 143 (14) 25 (12) 118 (15) 0.303

Chronic renal insufficiency, n (%)* 901 (79) 222 (97) 679 (74) <0.001

COPD, n (%) 288 (25) 55 (24) 233 (25) 0.671

NYHA Class III-IV, n (%) 848 (73) 172 (75) 676 (77) 0.723

Serum creatinine (mg/dL), med (IQR) 1.1 (0.9-1.5) 1.2 (0.9-1.5) 1.1 (0.9-1.5) 0.556

Baseline eGFR (mL/min), med (IQR) 41 (30-57) 27 (19-36) 45 (37-61) <0.001

Log EuroSCORE I (%), med (IQR) 20 (13-31) 21 (12-32) 20 (13-30) 0.551

STS score - mortality (%), med (IQR) 7 (5-13) 8 (5-15) 7 (4-13) 0.605

Echocardiographic variables

AVA (cm2), med (IQR) 0.35 
(0.25-0.45)

0.32 
(0.24-0.43)

0.36 
(0.27-0.45)

0.601

Mean aortic gradient (mmHg), mean±SD 51±15 51±18 52±14 0.456

Aortic regurgitation ≥3+, n (%) 367 (35) 74 (35) 293 (35) 0.907

Mitral regurgitation ≥3+, n (%) 481 (45) 105 (48) 376 (44) 0.222

LVEF (%), mean±SD 51±13 51±13 51±13 0.560

sPAP >60 mmHg, n (%) 107 (12) 26 (14) 81 (12) 0.459

*Defined as eGFR rate <60 mL/min. eGFR has been calculated using the Cockcroft-Gault 
formula. AKI: acute kidney injury; AVA: aortic valve area; CABG: coronary artery bypass 
grafting; COPD: chronic obstructive pulmonary disease; eGFR: estimated glomerular 
filtration rate; LVEF: left ventricular ejection fraction; MI: myocardial infarction; NYHA: New 
York Heart Association; PCI: percutaneous coronary intervention; PPM: permanent 
pacemaker; sPAP: systolic pulmonary arterial pressure; STS: Society of Thoracic Surgeons

All data were processed using the Stata 12.1 (Stata Corporation, 
College Station, TX, USA). The authors had full access to and take 
full responsibility for the integrity of the data. All authors have read 
and agreed to the manuscript and vouch for the completeness and 
accuracy of the data gathering and analysis.

Results
Among 1,157 patients, post-procedural AKI occurred in 231 (20%): 
15.4% stage 1, 2.7% stage 2 and 1.9% stage 3. The clinical and 
echocardiographic characteristics of the population are summarised 
in Table 1. Mean age was 82±7 years and all patients had severe 
symptomatic aortic stenosis (mean transaortic gradient 
51±15 mmHg, mean aortic valve area 0.40 cm2 [IQR 0.30-0.50]). 
Compared with patients not experiencing post-procedural renal 
impairment, patients with AKI were more frequently females (60% 
vs. 52%, p=0.020) and with baseline chronic renal failure (97% vs. 
74%, p<0.001). There were no differences between these two 
groups in other preoperative variables.

PREDICTORS OF AKI
At multivariate analysis, female gender (adjusted OR: 1.37, 95% 
CI: 1.01-1.87; p=0.045), chronic renal failure (adjusted OR: 11.02, 
95% CI: 5.12-23.73; p<0.001), general anaesthesia (adjusted OR: 
1.37, 95% CI: 1.00-1.87; p=0.050), and transfusion ≥3 red blood 
cell (RBC) units (adjusted OR: 1.65, 95% CI: 1.02-2.68; p=0.041) 
were found to be independent predictors of AKI. A trend towards a 
higher risk of AKI was also noted in patients receiving a second 
prosthesis during the procedure (adjusted OR: 1.88, 95% CI: 0.97-
3.42; p=0.061) (Table 2). Figure 1 shows baseline eGFR and creati-
nine value distribution in patients without AKI and AKI grade 1, 2 
and 3.

PROCEDURAL AND 30-DAY OUTCOMES
The main procedural variables are presented in Table 3. The trans-
femoral approach was the most frequently used (80%), followed by 
the trans-subclavian (16%) and transaortic (4%), with no differences 
between the two groups (p=0.806). No significant differences in 
terms of contrast dye administered were reported (median: 188 [IQR 

Table 2. Predictors of acute kidney injury.

Variables
Univariate Multivariate

OR (95% CI) p-value OR (95% CI) p-value

Chronic renal insufficiency* 1.92 (1.23-3.00) 0.004 11.02 (5.12-23.73) <0.001

Transfusion ≥3 units¶ 1.78 (1.11-2.87) 0.017 1. 65 (1.02-2.68) 0.041

Female 1.42 (1.06-1.90) 0.020 1.37 (1.01-1.87) 0.045

General anaesthesia 1.38 (1.01-1.87) 0.043 1.37 (1.00-1.87) 0.050

Second CoreValve deployed 1.72 (0.93-3.20) 0.086 1.83 (0.97-3.42) 0.061

Prior CABG 0.69 (0.54-1.06) 0.087 0.71 (0.45-1.12) 0.141

Age (years) 0.99 (0.97-1.01) 0.415 0.99 (0.96-1.01) 0.179

*Defined as eGFR rate <60 mL/min. ¶Within 72 hours from the procedure. AKI: acute kidney 
injury; CABG: coronary artery bypass grafting; CI: confidence interval; OR: odds ratio
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139-235] vs. 180 [IQR: 130-240], p=0.243). Patients who had AKI 
more frequently underwent TAVI under general anaesthesia (34.2% 
vs. 27.4%, p=0.042) and received transfusions of ≥3 red blood cell 
units (11.7% vs. 6.9%, p=0.016) within 72 hours. AKI patients also 
reported a trend towards a higher rate of second valve implantation 
(6.5% vs. 3.9%, p=0.082). At 30 days, patients who suffered AKI had 
a higher all-cause mortality (10.0% vs. 2.6%, p<0.001), cardiovascu-
lar mortality (6.5% vs. 1.4%, p<0.001), MI (2.6% vs. 0.9%, p=0.040), 
and VARC-defined life-threatening bleeding (10.4% vs. 5.8%, 
p=0.015). Otherwise, there were no differences between groups in 
terms of cerebrovascular events (2.2% vs. 1.9%, p=0.830) (Table 4).

THREE-YEAR OUTCOMES
Clinical follow-up was available in 78.3% of patients at a median of 
12 months (25th-75th: 2-24 months) after TAVI. Among the AKI group, 
all-cause mortality was reported in 28%, 32% and 55% of patients, in 
AKI stage 1, 2 and 3, respectively (p<0.001); cardiovascular mortality 
was reported in 13%, 13% and 23% of patients, in AKI stage 1, 2 and 

3, respectively (p<0.001). Compared to patients without AKI, patients 
who suffered post-procedural AKI had a significantly higher three-
year all-cause mortality (31% vs. 12%; adjusted HR: 2.09; 95% CI: 
1.52-2.87, p<0.001) and cardiovascular mortality (14% vs. 6%; 
adjusted HR: 2.28; 95% CI: 1.41-3.71, p=0.001) (Figure 2). No sig-
nificant differences in terms of a composite of all VARC-defined 
bleeding (36% vs. 28%, adjusted HR: 1.24; 95% CI: 0.97-1.60, 
p=0.087), stroke (3.0% vs. 3.5%, adjusted HR: 0.79; 95% CI: 0.34-
1.79, p=0.566), and spontaneous MI (3.0% vs. 1.7%, HR: 1.51; 95% 
CI: 0.60-3.81, p=0.379) were reported (Figure 3).

LANDMARK ANALYSIS
The 30-day landmark analyses for all-cause and cardiovascular mor-
tality are shown in Figure 4. A consistent pattern of significant all-
cause mortality difference in the AKI vs. no-AKI group was found 
both during the first 30 days (HR: 3.85; 95% CI: 2.16-6.82, p<0.001), 
and from 30 days up to three years (HR: 1.85; 95% CI: 1.30-2.63, 
p=0.001). By contrast, while a significantly higher 30-day 
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Figure 1. Distribution of baseline creatinine (A) and eGFR (B) values in patients without AKI and those who had TAVI complicated with AKI 
1, 2 and 3.

Table 3. Procedural variables.

Overall n=1,157 AKI n=231 No AKI n=926 p-value
Access Femoral, n (%) 930 (80) 192 (83) 738 (80) 0.806

Subclavian, n (%) 180 (16) 31 (13) 149 (16)

Aortic, n (%) 46 (4) 8 (4) 38 (4)

Prosthesis size CRS 26 mm, n (%) 569 (49) 134 (58) 435 (47) 0.006

CRS 29 mm, n (%) 526 (46) 89 (39) 437 (47)

CRS 31 mm, n (%) 60 (5) 7 (3) 53 (6)

Other General anaesthesia, n (%) 333 (29) 79 (34) 254 (27) 0.042

Second CoreValve deployment, n (%) 51 (4) 15 (7) 36 (4) 0.082

Post-dilatation, n (%) 209 (19) 45 (20) 164 (18) 0.630

Contrast dye (ml), med (IQR) 180 (130-240) 188 (139-235) 180 (130-240) 0.243

Cardiac tamponade, n (%) 70 (6) 17 (7) 53 (6) 0.351

Conversion to open chest surgery, n (%) 5 (0.4) 0 (0.0) 5 (0.5) 0.263

AKI: acute kidney injury; CRS: CoreValve Revalving System
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cardiovascular mortality was reported in patients with AKI (HR: 
4.96; 95% CI: 2.21-9.75, p<0.001), no significant difference was 
found between 30 days and three years (HR: 1.32; 95% CI: 0.76-
2.27, p=0.327).

Discussion
Renal function should be kept in mind in elderly and sick patients 
such as those undergoing TAVI, since post-procedural AKI is asso-
ciated with increased short-term and long-term mortality and mor-
bidity5-10. This large multicentre analysis adds considerably to the 
current knowledge of kidney function after TAVI using the 
CoreValve device with the following observations: i) AKI compli-
cated one fifth of TAVI procedures; ii) this complication signifi-
cantly impacted on both early and long-term TAVI survival; iii) 
females, subjects with impaired renal function at baseline, patients 
undergoing TAVI under general anaesthesia, and patients receiving 
≥3 RBC units after the procedure should be considered populations 
at high risk for the development of AKI after TAVI.

The incidence of AKI, as defined according to VARC criteria, 
was not infrequent after TAVI occurring in 20% of the entire cohort. 
This percentage is consistent with a recent meta-analysis which 

reported a pooled estimated rate of VARC-defined AKI after TAVI 
of 20.4%16. Similarly, Nuis et al reported on an AKI incidence of 
21% among 995 patients with aortic stenosis undergoing TAVI8. 
The data of these three large analyses suggest that the rate of 
20-21% most likely reflects the real incidence of AKI encountered 
in current clinical practice after TAVI. Fortunately, severe worsen-
ing of renal function (AKI stage 2 and 3) was infrequent, occurring 
in 2% and 3% of cases, respectively. These results also echo those 
reported in the literature8-10,16. The VARC report recommended 
evaluating and classifying AKI ≤72 hours after TAVI14. However, it 
should be pointed out that there is evidence showing that the peak 
creatinine value after TAVI is often reached after 72 hours. This 
means that a proportion of AKI might have been misdiagnosed or 
underclassified. As a consequence, in the new VARC-2 criteria, the 
timing for the diagnosis of AKI has been extended from 72 hours to 
seven days after the procedure17.

Secondly, acute kidney injury, particularly stages 2 and 3, signifi-
cantly impacted on long-term outcomes after TAVI. Compared to 
patients without AKI, patients who suffered post-procedural AKI 
had more than a twofold increased risk of all-cause (31% vs. 12%) 
and cardiovascular (14% vs. 6%) mortality. In addition, the 
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Figure 2. Kaplan-Meier curves showing cumulative and cardiovascular mortality rates through three years. Comparison of the cumulative (A) and 
cardiovascular (B) death rates through three years in patients with AKI compared with patients without AKI. Adjusted HRs (95% CI) are reported.

Table 4. 30-day outcomes.

Overall n=1,157 AKI n=231 No AKI n=926 OR (95% CI) p-value
All-cause death, n (%) 47 (4.1) 23 (10.0) 24 (2.6) 4.16 (2.30-7.51) <0.001

Cardiovascular death, n (%) 28 (2.4) 15 (6.5) 13 (1.4) 4.88 (2.29-10.40) <0.001

Major stroke, n (%) 23 (2.0) 5 (2.2) 18 (1.9) 1.12 (0.41-3.04) 0.830

Procedural/spontaneous MI, n (%) 14 (1.2) 6 (2.6) 8 (0.9) 3.06 (1.05-8.91) 0.040

Life-threatening bleeding, n (%) 78 (6.7) 24 (10.4) 54 (5.8) 1.87 (1.13-3.10) 0.013

Major bleeding, n (%) 257 (22.2) 57 (24.7) 200 (21.6) 1.19 (0.85-1.67) 0.314

Minor bleeding, n (%) 99 (8.6) 26 (11.3) 73 (7.9) 1.48 (0.92-2.38) 0.103

Transfusion ≥3 RBC units, n (%) 91 (7.9) 27 (11.7) 64 (6.9) 1.78 (1.11-2.87) 0.017

New PPM, n (%) 280 (24.2) 58 (25.1) 222 (23.9) 0.90 (0.73-1.32) 0.899

AKI: acute kidney injury; CI: confidence interval; OR: odds ratio; PPM: permanent pacemaker; RBC: red blood cell
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exploratory landmark analyses reported here showed that there is a 
consistent significant increased risk of all-cause mortality both 
early (<30 days) and late (≥30 days) after the procedure. The effect 
of post-procedural AKI mostly emerged early (almost fourfold), 
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Figure 3. Kaplan-Meier curves showing stroke, myocardial 
infarction and all bleeding rates through three years. Comparison of 
all bleeding (A), myocardial infarction (B) and the major and minor 
stroke (C) rates through three years in patients with AKI compared 
with patients without AKI. Adjusted HRs (95% CI) are reported.

and continued to accrue during long-term follow-up, though with a 
lower effect (almost twofold). These results differ slightly from 
those reported by Généreux and co-workers who showed an impact 
of VARC-defined AKI only at 30 days10; however, the findings of 
this latter study were limited by the small number of patients 
included. On the other hand, the impact of AKI on cardiovascular 
mortality was evident only at 30 days (almost fivefold increased 
risk), while it was not between 30 days and three years.

This analysis also evidenced four important predictors of post-
procedural AKI: female gender, baseline chronic renal failure, gen-
eral anaesthesia and transfusions of ≥3 RBC units. The association 
between blood transfusions and AKI has been extensively investi-
gated in either surgical or percutaneous aortic valve replacement 
series5,8,18. More recently, Nuis et al added to this evidence with the 
finding that the higher the number of RBCs transfused, the more 
elevated the odds of AKI, suggesting that TAVI outcome may be 
improved by a more careful use of blood transfusions8. Similarly, it 
has been widely demonstrated that patients with impaired renal 
function at baseline are at high risk for AKI1,2,19,20. On the other 
hand, the relationship between female gender, general anaesthesia 
and AKI in the context of TAVI has never been documented. Female 
sex has been demonstrated to be associated with increased odds of 
AKI after cardiac procedures21. The relationship between AKI and 
general anaesthesia may be explained by the effects of temporary 
hypoperfusion and systemic inflammatory response22,23. Therefore, 
these findings suggest that local anaesthesia and sedation may min-
imise intraoperative renal insults and maintain isovolaemia, ade-
quate cardiac output, and renal perfusion pressure, thus reducing 
the risk of post-operative AKI. Interestingly, despite a large body of 
evidence to correlate the amount of contrast dye and risk for con-
trast-induced nephropathy24, this correlation was not found in our 
analysis. These results tend to support the hypothesis that the patho-
physiology of AKI after TAVI is more likely multifactorial, involv-
ing predisposition of some patients to injury, contrast nephropathy, 
embolic phenomena and injury by hypoperfusion. Nonetheless, 
continued efforts to minimise the amount of contrast media in these 
patients are strongly recommended to reduce the risk of AKI fol-
lowing TAVI.

Limitations
The present analysis has several main limitations: firstly, AKI was 
defined according to VARC-1 criteria which consider an outer 
bound of 72 hours from the index procedure for diagnosing AKI. 
However, there is evidence showing that the peak creatinine value 
after TAVI is often reached after 72 hours. This means that in the 
present analysis a proportion of AKI might have been misdiag-
nosed or underclassified. Secondly, the pathophysiologic mecha-
nisms of AKI after TAVI cannot be derived from this analysis; in 
addition, data on haemodynamic instability which occurred during 
the procedure were not available. Thirdly, the heterogeneity of 
AKI prevention protocols across centres might have affected the 
real incidence of AKI; however, an analysis of AKI incidence bro-
ken down by all the centres revealed no significant differences. 
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Finally, the absence of an independent monitoring and external 
adjudication of the events might limit the strength of this analysis.

Conclusions
Acute kidney injury is a frequent complication and significantly 
impacts on both early and long-term TAVI survival. Females, sub-
jects with impaired renal function at baseline, patients undergoing 
TAVI under general anaesthesia and patients receiving ≥3 RBC 
units after the procedure should be considered populations at high 
risk for the development of AKI after TAVI.
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