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Abstract

Introduction: Moderate-to-significant mitral regurgitation (MR) is frequently observed in patients with severe 
symptomatic aortic stenosis who undergo transcatheter aortic valve replacement (TAVR). However, its prognostic 
significance remains uncertain, as earlier trials often excluded MR, and contemporary guidelines are conflicting. 
This meta-analysis quantified the impact of preprocedural MR on mortality, stroke, bleeding, and rehospitalization 
after TAVR and explored whether age, sex, or left ventricular ejection fraction (LVEF) modified the mortality risk. 
Materials and Methods: PubMed and Cochrane Library were searched until October 15, 2023, according to the 
Preferred Reporting Items for Systematic Reviews and Meta-Analysis guidelines. English-language studies comparing 
TAVR outcomes in patients with and without MR were included in this review. The risk of bias was assessed using 
the Newcastle-Ottawa and RoB 2.0 tools. Pooled effects were estimated using Mantel-Haenszel random-effects 
models, with subgrouping, sensitivity analyses, and meta-regression for age, male gender, and LVEF. Results: 
Twenty-four studies (n = 23,796; mean age = 81.8; 45.6% male) met the criteria, with no evident publication bias and 
high methodological quality. Baseline MR was associated with higher all-cause mortality at 30 days (relative risk [RR]: 
1.68, 95% confidence interval [CI]: 1.31–2.15), 6 months (RR: 1.94, 95% CI: 1.30–2.90), 1 year (RR: 1.75, 95% CI: 
1.38–2.22), and 2 years (RR: 95% CI: 1.30, 1.08–1.56); the excess risk was consistent in observational studies, while RCT 
subgroup estimates were neutral at longer follow-up. MR was not associated with stroke (RR: 0.83, 95% CI: 0.67–1.04) 
or bleeding (RR: 0.95, 0.88–1.04) but was linked to increased rehospitalization (RR: 1.79, 1.06–3.04). Meta-regression 
analysis showed no correlation between mortality and 
age, sex, or LVEF. Conclusion: Concomitant MR 
identifies a high-risk TAVR population warranting 
enhanced assessment and follow-up. Future work 
should stratify by MR severity and etiology and 
evaluate post-TAVR MR evolution to refine 
patient selection and mitral intervention strategies.
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INTRODUCTION

Aortic stenosis (AS) and mitral regurgitation (MR) are 
the most prevalent structural heart diseases, where 
moderate-to-significant MR tends to be a common 

finding in patients with severe, symptomatic AS undergoing 
transcatheter aortic valve replacement (TAVR). Previous 
trials on TAVR excluded patients with MR; however, with its 
recent widespread use, concerns have been into the prognostic 
value of concomitant MR. Data suggests this association to 
be present in almost a third of the patients with severe AS.[1-3] 
Several studies have identified significant MR to be a risk 
factor for mortality in patients post-TAVR.[3] This presents a 
challenge when the predictors of MR improvement remain 
ill-defined.

The impact of TAVR on post-procedural MR remains 
ambiguous, with some studies suggesting an improvement 
while others suggesting no change or worsening.[4-8] The 
recommended guidelines also show conflict. While the 
American Heart Association/American College of Cardiology 
guidelines recommend the treatment of MR in patients 
with surgical aortic valve replacement, the European 
Society of Cardiology and the European Association for 
Cardio-Thoracic Surgery recommend against any additional 
interventions.[9,10]

The aim of this study is to evaluate the impact of concomitant 
pre-procedural MR on mortality at different time intervals 
and other clinical outcomes, such as stroke, bleeding, and 
rehospitalization in patients with severe AS undergoing 
TAVR. Additional meta-regression analysis was undertaken 
to identify if age, gender, and left ventricular ejection fraction 
(LVEF) had any impact on mortality outcome.

MATERIALS AND METHODS

This systematic review and meta-analysis adhered to the 
Preferred Reporting Items for Systematic Reviews and Meta-
Analysis (PRISMA) guidelines.[11,12]

An electronic search of PubMed and the Cochrane Library 
covered the period until October 15, 2023, using predefined 
medical subject headings and Boolean operators. Articles 
not written in English were excluded. The search strategy 
combined the keywords “aortic stenosis,” “transcatheter 
aortic valve replacement,” “transcatheter aortic valve 
implantation,” “mitral regurgitation,” and “mitral prolapse.”

Study selection followed predefined criteria; randomized 
controlled trials (RCTs) or observational studies examining 
post-surgical outcomes in patients undergoing TAVR for AS 
were eligible. Studies involving TAVR patients with valvular 
disorders other than MR were excluded. The primary 
outcomes were mortality at 30 days, 6 months, 1 year, 

and 2 years. Secondary outcomes included post-operative 
bleeding (major or minor), rehospitalization, and post-
procedural stroke. These outcomes were compared between 
patients who underwent TAVR with and without MR.

Two independent reviewers extracted the study and population 
characteristics (age, sex, comorbidities, follow-up duration, 
and mean change in outcomes) using Microsoft Excel. 
Categorical variables were recorded as the total population 
and events, and continuous data were noted as the mean with 
standard deviation.

The risk of bias and quality were assessed using the 
Newcastle-Ottawa Scale for observational studies and the 
Cochrane RoB 2.0 tool for clinical trials.[13,14] Studies scoring 
8 or 9 on the Newcastle-Ottawa Scale were considered low 
risk, while those scoring 6 or 7 were considered medium risk. 
Higher scores indicate better methodological quality.

Outcomes were pooled using the Mantel-Haenszel Random-
effects model with Review Manager (version 5.3. The 
Cochrane Collaboration). Continuous data are presented as 
mean differences and 95% confidence intervals (CIs), and 
dichotomous data as odds ratios with 95% CI. Statistical 
significance was set at P < 0.05. Heterogeneity was examined 
using the Cochrane Q statistic and the inconsistency factor 
(I2). Significant heterogeneity was defined as an I2 value 
>75%, with I2 values of 25–50%, 50–75% as moderate, 
and >75% as low, moderate, and high heterogeneity, 
respectively. Leave-one-out sensitivity analyses were used 
to assess whether any study was driving the results or high 
heterogeneity. Subgrouping was performed by design; that is, 
studies were grouped into RCTs and observational studies for 
analysis. Coefficients with 95% CI and standard errors were 
calculated in the meta-regression of mortality based on age, 
sex, and LVEF using OpenMeta Analyst and Comprehensive 
Meta-Analysis 3.0 software.

RESULTS

The literature search identified 2,780 studies. After excluding 
duplicates (n = 1,730) and irrelevant studies, 24 remained for 
final analysis.[1,3,8,15-35] See the PRISMA flowchart [Figure 1]. 
The final analysis included 23,796 patients with AS and 
concomitant MR. Nearly half were male (n = 10,859, 45.6%), 
and the mean age was 81.8 years; balloon-expandable valves 
were the most frequently used. Most were prospective 
cohort studies, and only three were RCTs. The baseline 
characteristics are presented in Table 1.

Inverted funnel plots showed no significant publication 
bias, as the data points were evenly distributed [Figure 2]. 
All studies were of high quality, scoring ≥7 stars on the 
Newcastle-Ottawa Scale, and the RCT quality assessment 
indicated no high risk of bias.
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Pooled analysis revealed that patients with baseline MR 
had significantly higher 30-day all-cause mortality than 
those without (relative risk [RR]: 1.68 [95% CI: 1.31, 2.15], 
P < 0.0001, I2 = 52%). Subgroup analysis comparing RCTs 
and observational studies showed no significant differences 
(P-interaction = 0.34), although observational studies largely 
contributed to heterogeneity [Figure 3].

Seven studies reported that patients with baseline MR had 
significantly higher 6-month all-cause mortality (RR: 1.94 
[95% CI: 1.30–2.90], P = 0.001, I2 = 82%) [Figure 4]. 
Significant heterogeneity was noted (I2 = 82%, P < 0.00001). 
Sensitivity analysis indicated that removing Cortis et al. 
reduced heterogeneity (I2 = 49%, P = 0.08).

Nineteen studies reported a significantly increased 1-year 
mortality in patients with baseline MR (RR: 1.75 [95% CI: 
1.38-2.22], P < 0.0001, I2 = 87%). Subgroup analysis showed 
that RCTs found no difference in outcomes (RR: 1.11 [95% 
CI: 0.66–1.87], P = 0.68, I2 = 73%), while observational 
studies indicated significantly higher mortality in patients 

with MR (RR: 1.97 [95% CI: 1.48-2.62], P < 0.0001, 
I2 = 89%) [Figure 5].

Eight studies provided the data. The combined analysis 
demonstrated an increase in mortality among patients with 
MR at baseline (RR: 1.30 [95% CI: 1.08–1.56], P = 0.006, 
I2 = 65%). Significant heterogeneity (I2 = 65%, P = 0.006) 
was mitigated by excluding Feldt et al. (I2 = 44%, P = 0.10).[28] 
Subgroup analysis by study type showed that RCTs found no 
difference between those with and without MR at baseline 
(RR: 1.14 [95% CI: 0.80–1.64], P = 0.47, I2 = NA), whereas 
observational studies indicated higher mortality with MR at 
baseline (RR: 1.32 [95% CI: 1.04–1.66], P = 0.02, I2 = 72%) 
[Figure 6].

The pooled analysis found no significant difference in stroke 
between patients with and without MR at baseline (RR: 0.83 
[95% CI: 0.67–1.04], P = 0.11, I2 = 0%). The heterogeneity 
was not significant. No significant subgroup differences 
were found (RCTs and observational) (P-interaction = 0.85). 
Five studies showed no significant difference in bleeding 

Figure 1: Preferred Reporting Items for Systematic Reviews and Meta-Analysis flowchart of study selection
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Table 1: Characteristics of included studies
Study Study design Country Follow‑up n total; Male (%) Mean age 

(years)
Valve used

Rodés‑Cabau et al.[15] Prospective Canada 8 months 339; 152 (44.8) 81±8 BEV

Leon et al.[16] Analysis of a 
RCT

USA 1.6 years 171; 82 (45.8) 83.1±8.6 BEV

Gilard et al.[17] Prospective France 144 days 3,195; 1,630 (51) 82.7±7.2 BEV/ SEV

Toggweiler et al.[8] Prospective Canada 2 years 451; 212 (47) 81.5 BEV

Barbanti et al.[3] Analysis of a 
RCT

United 
States

2 years 331; 192 (58) 83.64 BEV

Bedogni et al.[1] Prospective Italy 1 year 1,007; 452 (44.9) 81.2±5.6 BEV

D’Onofrio et al.[18] Prospective Italy 1 year 774; 328 (42.4) 81±6.7 BEV

Sabaté et al.[19] Prospective Spain 244 days 883; 421 (47.7) 81.4±6 BEV/SEV

Zahn et al.[20] Prospective Germany 12.9 months 1,318; 547 (39.3) 81.7±6.1 BEV/SEV

Khawaja et al.[21] Retrospective UK 2 year 316; 181 (57.3) 82.06 BEV

Lindman et al.[22] Analysis of a 
RCT

USA 1 year 542; 254 (50.1) 84.6±8.5 BEV

O’Sullivan et al.[23] Prospective Switzerland 1 year 113; 67 (59.3) 82.09 BEV/SEV

Cortés et al.[24] Prospective Spain 6 months 1,110; 465 (41.9) 80.84±6.93 BEV/SEV

Amat‑Santos et al.[25] Retrospective Spain 6 months 813; 191 (23.5) 81 BEV/SEV

Abdelghani et al.[26] Prospective Germany Unspecified 
in hospital 
outcomes

967; 454 (46.8) 80.6±6.2 BEV

Abdullah et al.[27] Retrospective USA unspecified 
(30 days for 
readmission)

3,022; 1,490 (49.3) 81.7 Unspecified

Feldt et al.[28] Prospective Sweden 30 days 1,712; 856 (50) 81.45 BEV/SEV

Miura et al.[29] Retrospective Japan 2 years 1587; 473 (29.8) 85.5 Unspecified

Murdoch et al.[30] Prospective Multicenter 2 years 339; 214 (63.2) 79 Unspecified

Mauri et al.[31] Retrospective Germany 2 years 777; 370 (47.6) 81.6 BEV/SEV

Ben‑Assa et al.[32] Prospective Israel 4.3 years 486; 209 (43) 82.8±6 BEV/SEV

Freitas‑Ferraz et al.[33] Prospective Multi center 1 year 308; 225 (73) 80.5±7.2 BEV

Giannini et al.[34] Prospective Italy 1 year 2964; 1268 (42.8) 82.4 SEV

Ferruzzi et al.[35] Prospective Italy 1 year 268; 126 (47) 81±5.96 BEV/SEV

Study NYHA III/IV (%) STS PROM EuroSCORE Mod‑ severe MR (%) LVEF %
Rodés‑Cabau et al.[15] 308 (90.9) 9.8±6.4 27.7±16.3 27 (8.0) 55±14

Leon et al.[16] 165 (92.2) 11.2±5.8 26.4±17.2 38 (22.6) 53.9±13.1

Gilard et al.[17] ‑ 14.4±11.9 21.9±14.3 661 (20.7) 53.2±14.1

Toggweiler et al.[8] 402 (89.13) 7.83 ‑ 132 (29.3) 58.45

Barbanti et al.[3] 176 (53.17) 11.86 ‑ 65 (19.6) ‑

Bedogni et al.[1] 701 (63.3) 8.0±2.4 23.1±14.1 337 (33.5) 51.5±11.9

D’Onofrio et al.[18] 621 (80.2) 10.8±8.5 25.6±16.3 199 (25.7) 52.9±12.8

Sabaté et al.[19] 644 (72.9) ‑ 17.4±11.3 55 (6.2) 56.4±13.3

Zahn et al.[20] 1,156/1,309 
(88.3)

‑ 20.3±13.2 42 (3.2) 53.5±14.5

Khawaja et al.[21] 218 (69.0) 6.08 21.9 60 (19) 49.2

Lindman et al.[22] ‑ 10.52±5.5 ‑ 135/507 (26.6) 52.0±12.6

O’Sullivan et al.[23] 88 (77.9) 7.95 34.3 61 (54) 34.26

(Contd...)
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Table 1: (Continued)
Study NYHA III/IV (%) STS PROM EuroSCORE Mod‑ severe MR (%) LVEF %
Cortés et al.[24] 579 (66.9) 5.5 13.5 177 (15.9) 60

Amat‑Santos et al.[25] 431 (71.6) 6.9 ‑ 303 (37.3) 62.51

Abdelghani et al.[26] ‑ 5.2±4.6 ‑ 273/958 (28.5) 54.31

Abdullah et al.[27] ‑ ‑ ‑ 1,511 (all MR) ‑

Feldt et al.[28] 1586 (92.6) ‑ ‑ 308 (18.05) 1009 (58.9%) >50%LVEF

Miura et al.[29] 792/1587 (49.9) 6.8 13.2 144 (9.0) 63.9

Murdoch et al.[30] 305 (90) 8.9 ‑ 111 (32.7) 50.9

Mauri et al.[31] ‑ ‑ 4.8 285 (36.6) 51

Ben‑Assa et al.[32] ‑ 4.1±2.6 23±14 86 (17.7) 56.1

Freitas‑Ferraz et al.[33] 253 (82.1) 8.3±4.9 ‑ 115 (37.3) 30.7±9.4

Giannini et al.[34] ‑ 7.97 19.8 1234 (41.6) 52.1

Ferruzzi et al.[35] 111 (41.4) ‑ 4.2±3.95 57 (21.3) 47.7±12.7
Data presented as mean±standard deviation and n (%), n: Number of patients, %: Percentage of patients. BEV: Balloon‑expandable valve; 
SEV: Self‑expandable valve; NYHA: New York heart association, STS PROM: Society of thoracic surgeons predicted risk of mortality, 
LVEF: Left ventricular ejection fraction, RCT: Randomized control trial, MR: Mitral regurgitation

Figure 2: Funnel plots representing publication bias for (a) All-cause mortality at 30 days, (b) All-cause mortality at 1 year

ba

Figure 3: All-cause mortality at 30 days stratified by type of study
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Figure 6: All-cause mortality at 2 years stratified by type of study

Figure 4: All-cause mortality at 6 months

Figure 5: All-cause mortality at 1-year stratified by type of study
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between patients with or without MR at baseline (RR: 0.95 
[95% CI: 0.88–1.04], P = 0.27, I2 = 0%). No significant 
subgroup differences (RCTs and observational) were noted 
(P-interaction = 0.10). The pooled analysis showed a 
significantly higher rehospitalization risk in patients with 
MR at baseline than in those without (RR: 1.79 [95% CI: 
1.06-3.04], P = 0.03, I2 = 86%). Sensitivity analysis did not 
reveal any significant heterogeneity.

Meta-regression of mortality outcomes by age, 
male gender, and LVEF

Meta-regression of all-cause mortality at 30 days, 6 months, 
1 year, and 2 years showed no correlation with age, male 
gender, and LVEF. All coefficients, their respective lower and 
upper limits, and P-values are detailed in Table 2.

DISCUSSION

TAVR is a minimally invasive procedure that replaces 
stenosed aortic valves that compromise the blood supply. 
Patients with severe AS often have underlying mitral valve 
regurgitation.[36] Studies suggest that approximately 20% of 
patients with AS undergoing TAVR have mild-to-moderate 
MR.[37] The prognostic effects of MR on TAVR outcomes 
remain uncertain. TAVR was associated with 2.2–29% 
mortality via the transfemoral approach.[38] With underlying 
MR, TAVR mortality rates increase.[24] This meta-analysis 
pooled 24 studies to evaluate the effects of underlying MR 
on post-operative adverse events after TAVR.

Our analysis revealed a positive relationship between 
underlying MR and mortality at all follow-ups, with 6-month 
death rates being the highest among patients with MR (RR: 1.94; 
P < 0.001). MR increases TAVR mortality, similar to the effects 
observed in patients with surgical aortic valve replacement.[24] 
Consistent with increased mortality, MR severity may worsen 
post-procedure, leading to left ventricular failure; this suggests 
careful consideration for patients with moderate-to-severe 
MR.[24] A similar meta-analysis by Chakravarty et al. reported 
high mortality in patients with moderate-to-severe baseline MR 
undergoing TAVR compared to those without MR (RR: 1.48, 
95% CI: 1.31–1.68, P < 0.00001).[39] Conversely, some studies 
have suggested MR grade improvement after TAVR.[1,4,8] 
Factors such as MR severity and type could affect outcomes, 
warranting further research. Another meta-analysis of 17 
studies supports our findings, observing a direct relationship 
between death rates and baseline MR; however, it disclosed 
that MR severity improved by at least one grade post-TAVR 
(RR: 0.56, 95% CI: 0.45–0.66).[40]

We found no significant relationship between post-operative 
bleeding or stroke in patients with or without MR (RR: 
0.83 (95% CI: 0.67, 1.04), P = 0.11, I2 = 0%; RR: 0.95 (95% 
CI: 0.88, 1.04), P = 0.27, I2 = 0%). However, significantly 
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higher rehospitalization rates occurred in patients with 
baseline MR, suggesting worsening MR grade or post-
operative complications (RR: 1.79 (95% CI: 1.06, 3.04), 
P = 0.03, I2 = 86%). Subgrouping by study type revealed no 
differences between the groups.

This review updates previous studies with its sample size, 
inclusion of updated RCTs, and perspectives. However, this 
meta-analysis had several limitations. First, the patients with 
MR were not filtered by severity or type, which could have 
led to bias, as patients with severe MR can have a worse 
prognosis than those with low-grade MR that might improve 
after the procedure. Second, regression analysis was not 
performed, which can downgrade risk factors such as age, sex, 
and comorbidities associated with MR and TAVR outcomes.

CONCLUSION

This systematic review and meta-analysis showed that 
concomitant MR is a significant prognostic indicator in patients 
undergoing TAVR for severe AS. Patients with pre-existing MR 
had higher all-cause mortality at 30 days, 6 months, 1 year, and 
2 years post-TAVR and were more likely to be re-hospitalized. 
However, baseline MR was not associated with an increased 
risk of stroke or bleeding complications.

These findings suggest that MR identifies a high-risk 
group requiring preprocedural assessment and monitoring. 
Although MR appears to worsen survival, the mechanisms 
and predictors of post-TAVR MR improvement remain 
unclear. Studies should examine MR severity, cause, and post-
procedural changes affecting long-term outcomes, enhance 
patient selection, and guide mitral valve interventions.

INSTITUTIONAL REVIEW BOARD 
STATEMENT 

Not applicable. 

INFORMED CONSENT STATEMENT 

Not applicable. 

DATA AVAILABILITY STATEMENT 

Not applicable. 

ACKNOWLEDGMENTS

The authors gratefully acknowledge the Clinical Research 
Unit at Rafha General Hospital for its valuable technical 

support and assistance in the preparation of this manuscript

REFERENCES

1.	 Bedogni F, Latib A, De Marco F, Agnifili M, Oreglia J, 
Pizzocri S, et al. Interplay between mitral regurgitation 
and transcatheter aortic valve replacement with the 
CoreValve revalving system: A multicenter registry. 
Circulation 2013;128:2145-53.

2.	 Nombela-Franco L, Ribeiro HB, Urena M, Allende R, 
Amat-Santos I, DeLarochellière R, et al. Significant 
mitral regurgitation left untreated at the time of aortic 
valve replacement: A comprehensive review of a frequent 
entity in the transcatheter aortic valve replacement era. 
J Am Coll Cardiol 2014;63:2643-58.

3.	 Barbanti M, Webb JG, Hahn RT, Feldman T, Boone RH, 
Smith CR, et al. Impact of preoperative moderate/severe 
mitral regurgitation on 2-year outcome after transcatheter 
and surgical aortic valve replacement: Insight from the 
placement of aortic transcatheter valve (PARTNER) trial 
cohort A. Circulation 2013;128:2776-84.

4.	 Tzikas A, Piazza N, Van Dalen BM, Schultz C, 
Geleijnse ML, Van Geuns RJ, et al. Changes in 
mitral regurgitation after transcatheter aortic valve 
implantation. Catheter Cardiovasc Interv 2010;75:43-9.

5.	 Durst R, Avelar E, McCarty D, Poh KK, Friera LF, 
Llano MF, et al. Outcome and improvement predictors 
of mitral regurgitation after transcatheter aortic valve 
implantation. J Heart Valve Dis 2011;20:272-81.

6.	 De Chiara B, Moreo A, De Marco F, Musca F, 
Oreglia J, Lobiati E, et al. Influence of CoreValve 
ReValving system implantation on mitral valve function: 
An echocardiographic study in selected patients. Catheter 
Cardiovasc Interv 2011;78:638-44.

7.	 Giordana F, Capriolo M, Frea S, Marra WG, 
Giorgi M, Bergamasco L, et al. Impact of TAVI on mitral 
regurgitation: A prospective echocardiographic study. 
Echocardiography 2013;30:250-7.

8.	 Toggweiler S, Boone RH, Rodés-Cabau J, Humphries KH, 
Lee M, Nombela-Franco L, et al. Transcatheter aortic 
valve replacement: Outcomes of patients with moderate 
or severe mitral regurgitation. J Am Coll Cardiol 
2012;59:2068-74.

9.	 Nishimura RA, Otto CM, Bonow RO, Carabello BA, 
Erwin JP 3rd, Guyton RA, et al. 2014 AHA/ACC 
guideline for the management of patients with valvular 
heart disease: Executive summary: A report of the 
American College of Cardiology/American Heart 
Association task force on practice guidelines. Circulation 
2014;129:2440-92.

10.	 Baumgartner H, Falk V, Bax JJ, De Bonis M, 
Hamm C, Holm PJ, et al. 2017 ESC/EACTS guidelines 
for the management of valvular heart disease. Eur Heart 
J 2017;38:2739-91.

11.	 Page MJ, McKenzie JE, Bossuyt PM, Boutron I, 
Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 



Hamza, et al.: Impact of baseline MR on outcomes after TAVR

Asian Journal of Pharmaceutics • Apr-Jun 2026 • 20 (2) | 1220

statement: An updated guideline for reporting systematic 
reviews. Int J Surg 2021;88:105906.

12.	 Hutton B, Salanti G, Caldwell DM, Chaimani A, 
Schmid CH, Cameron C, et al. The PRISMA extension 
statement for reporting of systematic reviews 
incorporating network meta-analyses of health care 
interventions: Checklist and explanations. Ann Intern 
Med 2015;162:777-84.

13.	 Luchini C, Stubbs B, Solmi M, Veronese N. Assessing 
the quality of studies in meta-analyses: Advantages and 
limitations of the Newcastle Ottawa scale. World J Meta 
Anal 2017;5:80.

14.	 Sterne JA, Savović J, Page MJ, Elbers RG, Blencowe NS, 
Boutron I, et al. RoB 2: A revised tool for assessing risk 
of bias in randomised trials. BMJ 2019;366:l4898.

15.	 Rodés-Cabau J, Webb JG, Cheung A, Ye J, Dumont E, 
Feindel CM, et al. Transcatheter aortic valve implantation 
for the treatment of severe symptomatic aortic stenosis 
in patients at very high or prohibitive surgical risk: 
Acute and late outcomes of the multicenter Canadian 
experience. J Am Coll Cardiol 2010;55:1080-90.

16.	 Leon MB, Smith CR, Mack M, Miller DC, 
Moses JW, Svensson LG, et al. Transcatheter aortic-valve 
implantation for aortic stenosis in patients who cannot 
undergo surgery. N Engl J Med 2010;363:1597-607.

17.	 Gilard M, Eltchaninoff H, Iung B, Donzeau-Gouge P, 
Chevreul K, Fajadet J, et al. Registry of transcatheter 
aortic-valve implantation in high-risk patients. N Engl J 
Med 2012;366:1705-15.

18.	 D’Onofrio A, Salizzoni S, Agrifoglio M, Cota L, Luzi G, 
Tartara PM, et al. Medium term outcomes of transapical 
aortic valve implantation: Results from the Italian 
registry of trans-apical aortic valve implantation. Ann 
Thorac Surg 2013;96:830-5.

19.	 Sabaté M, Cánovas S, García E, Hernández Antolín R, 
Maroto L, Hernández JM, et al. In-hospital and mid-term 
predictors of mortality after transcatheter aortic valve 
implantation: Data from the TAVI National Registry 
2010-2011. Rev Esp Cardiol (Engl Ed) 2013;66:949-58.

20.	 Zahn R, Gerckens U, Linke A, Sievert H, Kahlert P, 
Hambrecht R, et al. Predictors of one-year mortality 
after transcatheter aortic valve implantation for 
severe symptomatic aortic stenosis. Am J Cardiol 
2013;112:272-9.

21.	 Khawaja MZ, Wang D, Pocock S, Redwood SR, 
Thomas MR. The percutaneous coronary intervention 
prior to transcatheter aortic valve implantation 
(ACTIVATION) trial: Study protocol for a randomized 
controlled trial. Trials 2014;15:300.

22.	 Lindman BR, Maniar HS, Jaber WA, Lerakis S, 
Mack MJ, Suri RM, et al. Effect of tricuspid regurgitation 
and the right heart on survival after transcatheter aortic 
valve replacement: Insights from the placement of 
aortic transcatheter valves II inoperable cohort. Circ 
Cardiovasc Interv 2015;8:e002073.

23.	 O’Sullivan CJ, Stortecky S, Bütikofer A, Heg D, 
Zanchin T, Huber C, et al. Impact of mitral regurgitation 

on clinical outcomes of patients with low-ejection 
fraction, low-gradient severe aortic stenosis undergoing 
transcatheter aortic valve implantation. Circ Cardiovasc 
Interv 2015;8:e001895.

24.	 Cortés C, Amat-Santos IJ, Nombela-Franco L, 
Muñoz-Garcia AJ, Gutiérrez-Ibanes E, De La Torre 
Hernandez JM, et al. Mitral regurgitation after 
transcatheter aortic valve replacement: Prognosis, 
imaging predictors, and potential management. JACC 
Cardiovasc Interv 2016;9:1603-14.

25.	 Amat-Santos IJ, Castrodeza J, Nombela-Franco L, 
Muñoz-García AJ, Gutiérrez-Ibanes E, De La 
Torre Hernández JM, et al. Tricuspid but not mitral 
regurgitation determines mortality after TAVI in patients 
with nonsevere mitral regurgitation. Rev Esp Cardiol 
(Engl Ed) 2018;71:357-64.

26.	 Abdelghani M, Abdel-Wahab M, Hemetsberger R, 
Landt M, Merten C, Toelg R, et al. Fate and long-term 
prognostic implications of mitral regurgitation in patients 
undergoing transcatheter aortic valve replacement. Int J 
Cardiol 2019;288:39-43.

27.	 Abdullah O, Omran J, Al-Dadah A, Enezate T. 
Outcomes of transcatheter aortic valve replacement in 
patients with mitral valve regurgitation. Postepy Kardiol 
Interwencyjnej 2019;15:187-94.

28.	 Feldt K, De Palma R, Bjursten H, Petursson P, 
Nielsen NE, Kellerth T, et al. Change in mitral 
regurgitation severity impacts survival after transcatheter 
aortic valve replacement. Int J Cardiol 2019;294: 
32-6.

29.	 Miura M, Yamaji K, Shirai S, Hayashi M, Kawaguchi T, 
Arai Y, et al. Clinical impact of preprocedural moderate 
or severe mitral regurgitation on outcomes after 
transcatheter aortic valve replacement. Can J Cardiol 
2020;36:1112-20.

30.	 Murdoch DJ, Sathananthan J, Hensey M, Alu MC, Liu Y, 
Crowley A, et al. Mitral regurgitation in patients 
undergoing transcatheter aortic valve implantation 
for degenerated surgical aortic bioprosthesis: Insights 
from PARTNER 2 valve-in-valve registry. Catheter 
Cardiovasc Interv 2020;96:981-6.

31.	 Mauri V, Körber MI, Kuhn E, Schmidt T, Frerker C, 
Wahlers T, et al. Prognosis of persistent mitral 
regurgitation in patients undergoing transcatheter aortic 
valve replacement. Clin Res Cardiol 2020;109:1261-70.

32.	 Ben-Assa E, Biner S, Banai S, Arbel Y, Laufer-Perl M, 
Kramarz J, et al. Clinical impact of post procedural 
mitral regurgitation after transcatheter aortic valve 
replacement. Int J Cardiol 2020;299:215-221.

33.	 Freitas-Ferraz AB, Lerakis S, Barbosa Ribeiro H, Gilard M, 
Cavalcante JL, Makkar R, et al. Mitral regurgitation 
in low-flow, low-gradient aortic stenosis patients 
undergoing TAVR: Insights from the tOPAS-TAVI 
registry. JACC Cardiovasc Interv 2020;13:567-79.

34.	 Giannini C, Angelillis M, Fiorina C, Tamburino C, 
Bedogni F, Bruschi G, et al. Clinical impact and 
evolution of mitral regurgitation after TAVI using the 



Hamza, et al.: Impact of baseline MR on outcomes after TAVR

Asian Journal of Pharmaceutics • Apr-Jun 2026 • 20 (2) | 1221

new generation self-expandable valves. Int J Cardiol 
2021;335:85-92.

35.	 Ferruzzi GJ, Silverio A, Giordano A, Corcione N, 
Bellino M, Attisano T, et al. Prognostic impact of 
mitral regurgitation before and after transcatheter 
aortic valve replacement in patients with severe low-
flow, low-gradient aortic stenosis. J Am Heart Assoc 
2023;12:e029553.

36.	 Transcatheter Aortic Valve Replacement. National 
Heart, Lung and Blood Institute; 2022. Available from: 
https://www.nhlbi.nih.gov/health/tav [Last accessed on 
2026 May 11].

37.	 Stähli BE, Reinthaler M, Leistner DM, Landmesser U, 
Lauten A. Transcatheter aortic valve replacement and 
concomitant mitral regurgitation. Front Cardiovasc Med 
2018;5:74.

38.	 Anwaruddin S, Desai ND, Vemulapalli S, 
Marquis-Gravel G, Li Z, Kosinski A, et al. Evaluating 

out-of-hospital 30-day mortality after transfemoral 
transcatheter aortic valve replacement: An STS/ACC 
TVT analysis. JACC Cardiovasc Interv 2021;14:261-74.

39.	 Chakravarty T, Van Belle E, Jilaihawi H, Noheria A, 
Testa L, Bedogni F, et al. Meta-analysis of the impact 
of mitral regurgitation on outcomes after transcatheter 
aortic valve implantation. Am J Cardiol 2015;115: 
942-9.

40.	 Sethi A, Kodumuri V, Prasad V, Chaudhary A, 
Coromilas J, Kassotis J. Does the presence of 
significant mitral regurgitation prior to transcatheter 
aortic valve implantation for aortic stenosis impact 
mortality? - Meta-analysis and systematic review. 
Cardiology 2020;145:428-38.

Source of Support: Nil. Conflicts of Interest: None declared.


