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Background – the early starting



Background : the Early Startings

Universal definition of MIUniversal definition of MI

SCAI definition of MI:
37% higher occurrence 
of MI in the CABG group
Exaggerates procedural 
MI after CABG

A fairer comparison?

Hinton et al. Incidence and 1-year outcome of 
periprocedural myocardial infarction following 
cardiac surgery: are the Universal Definition and 
Society for Cardiovascular Angiography and 
Intervention criteria fit for purpose? EJCTS 2022 
Jul 11;62(2):ezac019

. 

Dec. 2019
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Latin European Alliance of Cardiovascular Surgical Societies (LEACSS)





INTernational Evidence Grading Research Initiative Targeting 
Transparency and data qualitY 





Mission of INTEGRITTY

• Critical appraisal of evidence to support better and optimized 
patient management in the cardiovascular field

• Promote integrity and transparency in cardiovascular evidence

• Discuss the role of industry and sponsors in building of evidence

• Discuss and reanalyze scientific evidence and guidelines 
independently



• At the moment three major areas of development:
• Best treatment in coronary artery disease

OMT vs. PCI vs. SURGERY

• Best treatment in valve disease
     OMT vs. TRANSCATHETER vs. SURGERY

• COIs in cardiovascular medicine and surgery

• First of all:
• We are not in favor of surgery
• We are in favor of the truth whatever and wherever it is

INTEGRITTY: Areas of Development
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Why we need to re-read current evidence

üSAME EVIDENCE, DIFFERENT RECOMMENDATIONS

üROLE OF SPOSNSORS/INDUSTRY IN TRIALS

üROLE OF COIs

üCURRENT RCTs of TAVI VS SAVR ARE REALLY COMPARABLE?



AHA and ESC/EACTS GLs

Same evidence evaluation 
process SAME EVIDENCE

DIFFERENT RECOMMENDATIONS BY  ESC/ACC



CURRENT EVIDENCE AVAILABLE AT THE TIMES OF GL 
WRITING – ALL INDUSTRY-SPONSORED TRIALS

7 RCTs

PARTNER 1A 
HIGH RISK

5-year Follow-up

PARTNER 2A 
INTERMEDIATE RISK

5-year Follow-up

PARTNER 3 
LOW RISK 

2-year Follow-up

COREVALVE US 
HIGH RISK

5-year Follow-up

EVOLUT R
LOW RISK 

2-year Follow-up

SURTAVI
INTERMEDIATE RISK

2-year Follow-up

NOTION
LOW RISK/>70

5-year Follow-up

AHA 2020

META-ANALYSES
COHORT STUDIES

ESC/EACTS 2021



ESC/EACTS GLs 2021
AHA GLs 2020



 1. AGE (OVER 65 or 10-years E.o.L)
 2. RISK PROFILE???
 3. CLASS 1A FOR TAVI

 1. AGE (OVER 75)
 2. RISK PROFILE IS IMPORTANT!
 3. CLASS 1A FOR TAVI

SAME EVIDENCE….DIFFERENT GLs
U.S.A.EUROPE



TRIALS IN LOW RISK PTS: ENDPOINT AT 1-2 YRS

PROSTHESIS-RELATED EVENTS NOT ASSESSABLE
DESIGN BIAS IN CASE OF INCREASED FOLLOW-UP TIMES 

PARTNER 3: 1 year

EVOLUT LR: 2 years

GLs COMMON POINT: AGE TO DECIDE 
INDICATION TO TAVI OR SAVR



EVIDENCE THAT IS NEEDED vs.
EVIDENCE THAT IS AVAILABLE

SAFETY

EFFICACY

 SHORT-TERM

EFFICACY 

COMPLICATIONS

LONG-TERM 

AVAILABLE

WHEN AVAILABLE?
10-YRS STUDIES?



2020 ACC/AHA

65 YRS? MEAN AGE OF RTCs >73 YRS

E.o.L. 10 YRS? MAX 5 YRS F-UP

CLASS 1A NEEDS TO BE RECONSIDERED

RCTs BUILT ON RISK, NOT ON AGE

2020 ACC/AHA & 2021 ESC/EACTS

1A RECOMMENDATION: >65 o >75 YRS?



üSAME EVIDENCE, DIFFERENT RECOMMENDATIONS

üROLE OF SPOSNSORS/INDUSTRY IN TRIALS

üROLE OF COIs

üCURRENT RCTs of TAVI VS SAVR ARE REALLY COMPARABLE?

Why we need to re-read current evidence



CURRENT EVIDENCE AVAILABLE
ALL INDUSTRY-SPONSORED RANDOMIZED TRIALS BUT 

ONE

AHA 2020

META-ANALYSES
COHORT STUDIES

ESC/EACTS 2021

COHORT STUDIES

8 RCTs 
TAVI vs SURGERY

PARTNER 1A 
HIGH RISK

5-year Follow-up

PARTNER 2A 
INTERMEDIATE RISK

5-year Follow-up

PARTNER 3 
LOW RISK 

2-year Follow-up

COREVALVE US 
HIGH RISK

5-year Follow-up

EVOLUT R
LOW RISK 

3-year Follow-up

SURTAVI
INTERMEDIATE RISK

2-year Follow-up

NOTION
LOW RISK/>70

5-year Follow-up

UK TAVI 
INTERMEDIATE RISK

1-year Follow-up

Not available 
at the time of 

GLs writing



Sponsorship of drug and device studies by 
the manufacturing company leads to more 
favorable results and conclusions than 
sponsorship by other sources. 



üSAME EVIDENCE, DIFFERENT RECOMMENDATIONS

üROLE OF SPOSNSORS/INDUSTRY IN TRIALS

üROLE OF COIs

üCURRENT RCTs of TAVI VS SAVR ARE REALLY COMPARABLE?

Why we need to re-read current evidence







Ø Considerable variability was found between trial researchers of what 
they considered to be conflicts of interest and when they should be 
reported.

Ø Financial conflicts of interest related to non-commercial funders (eg, 
governmental health agencies with a political agenda) were considered 
equally or more important than commercial financial conflicts of interest 
(eg, drug and device companies), but more challenging to report and 
manage



üSAME EVIDENCE, DIFFERENT RECOMMENDATIONS

üROLE OF SPOSNSORS/INDUSTRY IN TRIALS

üROLE OF COIs

üCURRENT RCTs of TAVI VS SAVR ARE REALLY COMPARABLE?

Why we need to re-read current evidence



CAN RCTs BE BIASED?

The main appeal of the randomized controlled trial (RCT) in health care comes from its 

potential to reduce selection bias. 

Random allocation does NOT protect RCTs against OTHER types of BIAS. 





INTENTION TO TREAT vs PER-PROTOCOL

ITT DATA: PARTNER 1A
PARTNER 2A
SURTAVI

AS TREATED: COREVALVE US PIVOTAL
NOTION
EVOLUT LOW RISK
PARTNER 3



INTENTION TO TREAT vs PER-PROTOCOL
Bias due to deviations from intended interventions (Performance  
bias)

1.1% 10.8%
1% 11%

1.1% 10.8% 1% 11% 2% 1% 1.7% 7.5% 0.01% 4%

503 497

1.4% 8.7% 1.2% 7.6%



ASSOCIATED PROCEDURES
Bias due to deviations from intended interventions (Performance 
bias)

ASSOCIATED PROCEDURES | TREATMENT GROUPS 

ASSOCIATED PCI/CABG | TREATMENT GROUPS 

SURTAVI Trial

Surgery 27.8% 

TAVR 14.5% 

PARTNER 2 Trial

Surgery 9.1% concomitant
    14.5% CABG
TAVR 3.9% PCI

P-value < 0.0001 

EVOLUT R Trial

Surgery 26.2% 

TAVR 6.9% 

PARTNER 3 Trial

Surgery 26.4% 

TAVR 7.9% 

P-value < 0.0001 P-value < 0.0001 P-value < 0.0001 

  SURTAVI Trial

Surgery   22.1%
TAVR      14.5%

P-value < 0.0001 

PARTNER 2 Trial

Surgery 14.5%
TAVR      3.9%

  EVOLUT R Trial

Surgery   13.6%
TAVR      6.9%

  PARTNER 3 Trial

Surgery   12.8%
TAVR      6.5%

P-value 0.0012 P-value < 0.0001 P-value < 0.0001 



BIAS FOR MISSING OUTCOME DATA

No sensible threshold for ‘small enough’ in relation to the proportion of missing outcome data 

SMALL:     5% missing outcome data
LARGE: >20% missing outcome data



BIAS FOR MISSING OUTCOME DATA
Attrition bias happens when participants drop out from a study; The drop-outs have unique 
study-related characteristics, resulting in a difference between initial and ending samples. 
Selective attrition bias happens when the differences are between control and treatment 

TAVI SAVR

PARTNER 1A 5 YEARS: 2.5% vs 6.6%

COREVALVE US 5 YEARS: 7.3% vs 12.0%

PARTNER 2A 5 YEARS: 9.1% vs 18.6%

SURTAVI 5YEARS: 9% vs 24.4%

PARTNER 3: 1.4% vs 8.6%

EVOLUT LOW-RISK: 1.6% vs 7.2%



BIAS FOR MISSING OUTCOME DATA

Withdrawal
78/864=9.0%

Withdrawal
194/796=24.4%

Attrition bias happens when participants drop out from a study; The drop-outs have unique 
study-related characteristics, resulting in a difference between initial and ending samples. 
Selective attrition bias happens when the differences are between control and treatment 

If the study-related characteristics are completely random with no systematic pattern, then 
attrition bias does not happen. 

SURTAVI 5 YEARS, Presented at TCT 2021



BIAS IN MEASUREMENT OF THE OUTCOME 

Errors in measurement of outcomes can 
bias intervention effect estimates.

Depends on the following five considerations:

1. Whether the method of measuring the outcome 
is appropriate.

2. Whether measurement or ascertainment of the 
outcome differs, or could differ, between 
intervention groups.

3. Who is the outcome assessor. 
4. Whether the outcome assessor is blinded to 

intervention assignment.
5. Whether the assessment of outcome is likely to 

be influenced by knowledge of intervention 
received.





CHOICE OF COMPOSITE ENDPOINTS

Less important outcomes provide larger contributions to the 
composite end point event rate and show larger treatment 
effects. In particular, mortality outcomes, present in almost all 
cardiovascular composite end points, provide the lowest event 
rate and show the smallest treatment effects. 
Thus, an important and plausible risk of misleading conclusions 
associated with the use of composite end points is to attribute 
reductions in mortality to interventions that do not, in fact, 
reduce death rates. PARTNER 3 2-yrs FU-UP



BIAS IN DESIGN: LONG-TERM OUTCOMES

SAFETY

EFFICACY

LONG-TERM SAFETY

LONG-TERM EFFICACY

ETHICS/SOCIAL ISSUES

ECONOMICAL ISSUES

EXPECTANCY of
LIFE

DURABILITY



BIAS IN DESIGN: LONG-TERM OUTCOMES

YOUNG
No comorbidity

LONG TERM EFFICACY/SAFETY
- DURABILITY

- VALVE-RELATED EVENTS

LONG TERM
FOLLOW-UP

WE NEED LONG TERM 
FOLLOW-UP FOR 

PATIENTS WITH LONG 
LIFE EXPECTANCY 
(AT LEAST 10 YRS)

LOW RISK (STS < 4% - EuroSCORE II <4% - Log EuroSCORE <10%)
AGE 65-75 YRS

CRITICAL ROLE 
LIFE EXPECTANCY



BIAS IN DESIGN: LONG-TERM OUTCOMES

PARTNER 3: 1 year

EVOLUT LR: 2 years

STUDY DESIGN CANNOT PERMIT TO EVALUATE LONG-TERM OUTCOMES



CHANGING ENDPOINTS AND STUDY POWER

Changing follow-up time should lead to design again the study



Across 8 RCTs comparing TAVR vs. SAVR (8,849 pts):

- Imbalances in loss to FU favoring TAVR (p<0.001)
- Imbalances in deviation from assigned treatment favoring 

TAVR (p<0.001)
- Imbalances in associated procedures favoring TAVR (p<0.001)
- Overall, concerns over internal validity





1) high risk of bias previously underscored for 1- and 2-
year follow-up, as there is not attenuation  of the 
selective loss to follow-up (26/730=3.6% for TAVI; 
60/684=8.8% for SAVR, RR 0.41), which might both 
undermine the advantages of randomization, and 
thereby challenge the comparability of the treatment 
groups. 

2) There is also inconsistency in assessing the as-treated 
population among different papers. 



More to come…. 
Next steps of INTEGRITTY Research on valves



Different behavior of hazard ratios over time

Restricted mean 
survival time 
(RMST) is 
suggested as a 
novel alternative 
measure 
in survival 
analyses and 
may be useful 
when proportion
al 
hazards assumpt
ion cannot be 
made or when 
event rate is low. Landmark analysis



Different behavior of risk profiles over time

Favors TAVI

Favors SAVR

Restricted mean 
survival time 
(RMST) is 
suggested as a 
novel alternative 
measure in survival 
analyses and may 
be useful 
when proportional 
hazards assumptio
n cannot be made 
or when event rate 
is low.



PMSs RCTs 

Moving to propensity-matched studies vs. RCTs
Incidence of death in SAVR vs. TAVI 

HR 1.51
95% CI 1.40 – 1.63

p-value < 0.001 



• Website

• Social media

• Specialized news websites

• Scientific societies support Integritty – A Research Initiative 
Towards Transparency and Data Quality 

(integrittyresearch.org)

INTEGRITTY: Public Communications

https://integrittyresearch.org/
https://integrittyresearch.org/
https://integrittyresearch.org/


Conclusions

“My mama always said, life is like a box of chocolates. You never 
know what you're gonna get.” (Forrest Gump).

WE ARE NOT TIRED RUNNING YET!



Thank you for your 
attention!!!
alessandro.parolari@unimi.it
www.integrittyresearch.org









“SCHRODINGER’s  PARADOX” OF GLs

70 YO
LOW RISK

TAVI SURGERY



AGE: BUT….. AMERICA’S GLs……..

RCTs HAVE A MAX FOLLOW-UP OF 5 YRS
…BUT…

CLASS 1A FOR E.o.L. < 10 YRS
CLASS 1A FOR 65 TO 80 YRS



AHA GLs 2020



Newest treatment Oldest treatment



Newest treatment Oldest treatment


