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According to the latest census, the population 

aged over 85 years was 

5.7 million in 2010 

 

The projection is that is expected to exceed 19 

million in 2050 

 

 

http://www.census.gov/population/www/projections/summaryta

bles.html  

 

80% of patients >80 years have identifiable 
cardiovascular disease 

 
Raja SG. Curr Cardiol Rev. 2012;8(1):26-36  

BACKGROUND 

Brazilian life expectancy is increasing : 

• 1980 – 62.5 years 

• 2013 – 74.9 years 

 

• The proportion of elderly increased 

from 3.9% (1999) to 5.1% (2009) 

                                                                                     IBGE 2013 

 

The elderly population in the world is growing exponentially 
    



• Prevalence of valvular heart disease in the USA is 2.5%  

• 0.7% in those aged 18–44 years  

• 13.3% in those over the age of 75 years 

 

• In UK, the situation is similar, currently 

• 120.000 pts with > 75 years - with moderate or 

severe aortic stenosis 

• 60.000 pts between 65-74 years  

BACKGROUND 



Data from 5th National Adult Cardiac Surgical Database Report 
 



Conventional AVR Improves Prognosis SURGICAL AORTIC VALVE REPLACEMENT  



SURGICAL AORTIC VALVE REPLACEMENT  

• SAVR has been the 
standard of care in pts 
with severe aortic 
stenosis for the past half 
century. 
 

• About 300.000 operations/yr 

• More than 40 years of clinical 

experience 

• Prostheses are reliable 

• Predictable and low risks 

• Long term results available 



                              SAVR  InCor - FMUSP   

 

• More than 700 valvar operations per year 
 

• This number is increasing year by year 
 

• Long waiting list for the operation 
 

• The SAVR is relatively more frequent than 5 and 10 years 
ago 
 

•  Biological prosthesis is more used than mechanical ones 
 
 



Data from 5th National Adult Cardiac Surgical Database Report 

 



SURGICAL AORTIC VALVE REPLACEMENT  

Patient 
Cohort 

Number of 
Patients 

30 day 
mortality 

1 year 
mortality 

All isolated 
AVR 

19,041 2.1% 5.5% 

All AVR in 
patients >/= 

80 years 

3,187 4% 10.2% 



SURGICAL AORTIC VALVE REPLACEMENT  

Patient 
Cohort 

Number of 
Patients 

30 day 
mortality 

1 year 
mortality 

All AVR in 
patients  70-

80 yrs 

4,783 2.4% 6.2% 

All AVR in 
patients  60-

70 yrs 
 

5,727 1.3% 3.7% 





Medtronic (ATS) Enable 

Sorin Perceval S 

Edwards Intuity Quick-

connect System 

Sutureless Valve Systems 

http://www.google.com.br/url?sa=i&rct=j&q=edwards+intuity+quick-connect&source=images&cd=&cad=rja&docid=kO6z61W5YOsXVM&tbnid=JabEvAtv2WIyFM:&ved=0CAUQjRw&url=http://www.medgadget.com/cardiac_surgery/page/15&ei=XLX6UcbtHIrq8gTsvYGACA&psig=AFQjCNGk8JXIn_QMnibL2v3Q1PS_I3h4zg&ust=1375471299047622


SURGICAL AORTIC VALVE REPLACEMENT  

 

• Despite the  natural 
history of untreated 
aortic stenosis, at least 
30% of symptomatic pts 
do not receive SAVR 
 

• The mainly reasons for 
this lack of treatment are 
advanced age and/or 
other comorbidities.  

Moses JW et al. Am Coll Cardiol /  Jul 06, 2011 



LIMITS  TO  SURGICAL AORTIC VALVE REPLACEMENT  

LIMITS RELATED TO 

AGE 

COMORBIDITY 

CONCOMITANT CORONARY 
ARTERY DISEASE 

CONTRACTILE RESERVE 

TECHNIQUE 



TRANSCATHETER AORTIC VALVE REPLACEMENT  

Transcatheter aortic 
valve replacement 

(TAVR) is an 
alternative to 
surgical valve 

replacement in high-
risk patients with 

aortic stenosis 

Smith CR et al. N Engl J Med 2011;364:2187-2198. 



Conventional AVR 

- easy operation 

- established for decades 

- excellent results (no AR) 

 

- invasiveness (thoracotomy) 

- intubation 

- use of extracorporal circulation 

PRO 

CONTRA 

TAVR 

- less invasive, fast 

- no intubation (transfemoral) 

- no extracorporal circulation 

- in the learning phase 

- suboptimal results in case of 

 severe calcification 

- designs of transcatheter heart  

valves not optimal yet 

 

PRO 

CONTRA 



                                 TAVR use in Brazil 

 

• The TAVR valves are not approved in public health system 
patients (70% of the population) 
 

• The main reason for that is the cost of the TAVI device 
 

• TAVR valves are used in private health system (30% of the 
population) 
 
 
 



Several randomized studies demonstrate the efficacy and safety of 

transapical and Transfemoral techniques of aortic prosthesis implant 



The first randomized controlled trial to 

determine the safety and effectiveness 

of a TAVI device and delivery systems 

(transfemoral and transapical) in high-

risk patients with severe symptomatic 

aortic stenosis  
 

PARTNER TRIAL 

Edwards Lifesciences. The PARTNER trial. CD-Rom , 2011. 

The PARTNER Trial represents a 
paradigm shift in clinical trial design 
and execution for high-risk pts with 

severe aortic stenosis: 
 

Rigorous study protocols 
and management 
Careful patient selection 
Interdisciplinary in all 
aspects 
Strict site selection 

 



Intermountain  
Medical Center 
Murray, UT 

Emory University 
Atlanta, GA 

University of Miami 
Hospital 
Miami, FL  

Univ. of Virginia 
Medical Center  
Richmond, VA  

St. Luke’s Hospital  
of Kansas City  
Kansas City, MO 

Medical City Dallas 
Dallas, TX 

St Paul's Hospital 
Vancouver, Canada 

Univ. of Washington Medical 
Center – Seattle 
Seattle, WA 

Mayo Clinic 
Rochester, MN 

Stanford University 
Medical Center 
Palo Alto, CA 

Hôpital Laval 
Quebec City, Canada 

Ochsner Medical Center 
New Orleans, LA 

Scripps Memorial Hospital/ Scripps 
Green Hospital 
La Jolla, CA 

Cedars-Sinai  
Los Angeles, CA 

Cleveland Clinic 
Cleveland, OH 

Columbia University 
Medical Center  
New York, NY 

Washington  
Hospital Center 
Washington, DC 

NewYork-Presbyterian Hospital/ 
Weill Cornell Medical Center  
New York, NY 

Hospital of the 
University of Penn  

Philadelphia, PA 

Massachusetts 
General Hospital 
Boston, MA 

Brigham & Women’s Hospital 
Boston, MA 

Toronto General 
Hospital 

Toronto, Canada 

NorthShore University 
HealthSystem 

Evanston, IL 

Universitat Leipzig 
Herzzentrum 

Leipzig, Germany 

N = 1,057 patients 

26 investigator sites 

22 USA, 3 Canada, 1 Germany 

Northwestern Memorial 
Hospital 

Chicago, IL 

Barnes-Jewish  
Hospital 
St. Louis, MO 

PARTNER TRIAL SITES 

Edwards Lifesciences. The PARTNER trial. CD-Rom , 2011. 



PARTNER STUDY DESIGN 

Edwards Lifesciences. The PARTNER trial. CD-Rom , 2011. 



PARTNER STUDY DESIGN 

Edwards Lifesciences. The PARTNER trial. CD-Rom , 2011. 



PARTNER TRIAL 

• TAVR is the recommended treatment for “inoperable” patients with 
severe aortic stenosis, based upon 1-year results of the PARTNER trial 
which demonstrated reduced mortality and improved quality of life 

 

• These findings were maintained at 2 years and 3 years 

1-Year outcomes 

3-Year outcomes 

2-Year outcomes 



MORTALITY – ALL-CAUSE DEATH 

Mack MJ et al. Lancet. 2015 Jun 20;385(9986):2477-84. 



Mack MJ et al. Lancet. 2015 Jun 20;385(9986):2477-84. 



PARTNER TRIAL – 5-YEAR OUTCOMES 

Mack MJ et al. Lancet. 2015 Jun 20;385(9986):2477-84. 



PARTNER 5-YEAR 

Surgery is associated and often described with a higher 

short-term probability of discomfort or mortality, 

however, the most patients will not consider the 

likelihood of a long-term benefit but instead choose the 

less invasive option. 



• PARTNER Trial - consistent results 

• TAVR is safe and effective 

• Inoperable patients: TAVR is superior to medical 

treatment 

• High risk patients: TAVR is similar to SAVR 

• Durability of the prostheses over five years remains 

uncertain 

• Other patient groups could be included in the near 

future in this new treatment 

FINAL REMARKS - PARTNER TRIAL – 5-YEAR OUTCOMES  



What the 

guidelines say? 



GUIDELINES 

Nishimura RA et al. J Thorac Cardiovasc Surg. 2014;148(1):e1-e132. 



• Very well established operation 

• Very safe and consistent results 

• The number of operations is still high and we have 

waiting list for the operation 

• The number of TAVR is increasing in private 

patients in Brazil for non operable and high risk 

patients 

• No TAVR in public health system in Brazil 

 

                        FINAL REMARKS - SAVR 



Hybrid operating room with the support of a 
multidisciplinary team (surgery, cardiology, 

anesthesia, echocardiography, CPB support) 

 
  
 

 

 



HEART TEAM 



GRACIAS 





CHANGES IN BRAZILIAN POPULATION PYRAMID 



The elderly population in the 

world is growing 

exponentially 

Brazilian life expectancy is increasing : 

• 1980 – 62.5 years 

• 2000 – 70.5 years 

• 2003 – 71.3 years 

• 2010 – 73.8 years 

• 2013 – 74.9 years 

• Today we have about 15 million over 65 

years - a number that will double in the 

next 2 decades 

• The proportion of elderly increased 

from 3.9% (1999) to 5.1% (2009) 

IBGE /2013 

BACKGROUND 



Vasques F et al. Am Heart J. 2012;163(3):477-85 

Estimated changes in population structure by major age 
in the European Community 

BACKGROUND 



Moderate or severe valve disease 

• 2.5% of the adult population (USA) 

 

Aortic Stenosis 

•  4% of the population (> 65 years) 

 

Rheumatic fever 

• World prevalence: 12 million people 

• 3-4% of children with pharyngitis untreated 

• Epidemiology – Brazil (12th in incidence) 

 

Aortic Valve Bicuspid 

•   2% of the population (USA) 

•   High-risk aortic stenosis 

•   4: 1 male 

Freeman et al. Circulation 2005;111:3316-26;  Nkomo et al. Lancet 2006;368:1005-11;  
Brien et al. Ann Thorac Surg 2009;88:S23–42; WHO Statistics – 2005 

PREVALENCE  

AORTIC VALVE DISEASE - PROBLEM SIZE 



• Congenital 
 

• Acquired 

 Rheumatic 

 Degenerative 

 Atherosclerotic 

 Calcification (Paget's disease) 

 Rheumatoid arthritis 

AORTIC STENOSIS - ETIOLOGY 

Freeman et al. Circulation 2005;111:3316-26;  Nkomo et al. Lancet 2006;368:1005-11;  
Brien et al. Ann Thorac Surg 2009;88:S23–42; WHO Statistics – 2005 



http://newheartvalve.com/hcp/about-aortic-stenosis 

AORTIC STENOSIS 

• In inoperable patients with severe aortic stenosis who did not receive a valve 
replacement, 50% died  within one year. 

• Despite the frequent utilization of  balloon aortic valvuloplasty, standard therapy 
did not do much to alter the dismal course of disease for inoperable patients with 
severe aortic stenosis.  







SURGICAL AORTIC VALVE REPLACEMENT  

“despite severe AS and severe symptoms, intervention 
was denied in as many as 33% of patients” 



LIMITS  TO  SURGICAL AORTIC VALVE REPLACEMENT  

http://www.escardio.org/Guidelines-&-Education/Journals-and-publications/ESC-journals-family/E-journal-of-Cardiology-Practice/Volume-9/Limits-to-surgery-for-aortic-valve-stenosis 

LIMITS RELATED TO CONSIDERATIONS 

AGE • Elderly patients experience increased operative mortality and also 
are at higher risk for valve-related events in several reports. 

• However in current guidelines, age is not a contraindication to AVR  

COMORBIDITY • General condition of the patient, such as neurological dysfunction, 
chronic lung disease, liver cirrhosis and renal insufficiency are 
additional predictors of poor outcome 

CONCOMITANT 
CORONARY ARTERY 
DISEASE 

• CAD may negatively affect prognosis in patients with AS due to the 
presence of a concomitant cardiac pathology and impaired LV 
function from an ischaemic myocardium 

• The operative mortality of AVR doubles with the addition of a 
concomitant CABG procedure 

CONTRACTILE 
RESERVE 

• When hypertrophy fails to normalize wall stress, the abnormal 
afterload leads to reduced ventricular ejection, reducing cardiac 
output, adding to the heart failure syndrome 

TECHNIQUE • Redo surgery with patent coronary artery bypass grafts, previous 
mediastinal radiotherapy and radiation damage to the myocardium, 
in the presence of a heavily calcified and atheromatous ascending 
aorta (porcelain aorta) 



PORCELAIN   AORTA 

 Multislice CT scan illustrating 
porcelain aorta, heavily calcified 

ascending thoracic aorta with 
plaque protrusion (arrow) 

 

Pascual I et al. Rev Esp Cardiol. 2013;66(10):775-81 



Mylotte D et al. Eur Heart J. 2015 Jun 1;36(21):1306-27. 

LITERATURE SEARCH RESULTS 



EXTENSIVE LEAFLET CALCIFICATION 

Mylotte D et al. Eur Heart J. 2015 Jun 1;36(21):1306-27. 



VALVE ENDOCARDITIS 

Mylotte D et al. Eur Heart J. 2015 Jun 1;36(21):1306-27. 



LATE   TRANSCATHETER   HEART VALVE  EMBOLIZATION 

Mylotte D et al. Eur Heart J. 2015 Jun 1;36(21):1306-27. 



TRANSCATHETER HEART VALVE COMPRESSION 

Mylotte D et al. Eur Heart J. 2015 Jun 1;36(21):1306-27. 



Mylotte D et al. Eur Heart J. 2015 Jun 1;36(21):1306-27. 



Kapadia SR et al. Lancet. 2015 Jun 20;385(9986):2485-91. 

CARDIOVASCULAR  MORTALITY 

CAUSES OF DEATH 



Kapadia SR et al. Lancet. 2015 Jun 20;385(9986):2485-91. 

RISK OF STROKE 



Kapadia SR et al. Lancet. 2015 Jun 20;385(9986):2485-91. 

NYHA FUNCTIONAL CLASS OF THE SURVIVORS 



Kapadia SR et al. Lancet. 2015 Jun 20;385(9986):2485-91. 

MORTALITY  OUTCOMES STRATIFIED BY  STS SCORE 

ALL-CAUSE MORTALITY 

STS < 5% STS 5-15% STS > 15% 



Kapadia SR et al. Lancet. 2015 Jun 20;385(9986):2485-91. 

MORTALITY  OUTCOMES STRATIFIED BY  STS SCORE 

CARDIOVASCULAR  MORTALITY 

STS < 5% STS 5-15% STS > 15% 



STROKE OR TRANSIENT ISCHAEMIC ATTACK 

Mack MJ et al. Lancet. 2015 Jun 20;385(9986):2477-84. 



STROKE, TRANSIENT ISCHAEMIC ATTACK, OR DEATH FROM ANY CAUSE  

Mack MJ et al. Lancet. 2015 Jun 20;385(9986):2477-84. 



Mack MJ et al. Lancet. 2015 Jun 20;385(9986):2477-84. 

Echocardiographic findings – LV mass index 



The PARTNER Trial represents a 
paradigm shift in clinical trial design 
and execution for high-risk pts with 

severe aortic stenosis: 

 

• Rigorous study protocols and 
management 

• Careful patient selection 

• Interdisciplinary in all aspects 

• Strict site selection 

PARTNER TRIAL 

Edwards Lifesciences. The PARTNER trial. CD-Rom , 2011. 



MORTALITY – ALL-CAUSE DEATH BY LANDMARK 
ANAL 

Mack MJ et al. Lancet. 2015 Jun 20;385(9986):2477-84. 

0-1 Year 3-5 Years 1-3 Years 



PARTNER 5-YEAR OUTCOMES - LIMITATIONS 

• This trial includes an extremely high-risk cohort, with a 
mean STS of 12%. Other trials have had lower mean 
STS scores and the initial clinical experience of 
commercial TAVR with the Sapien and Sapien XT valves 
in the USA for high-risk and inoperable patients 
showed a mean STS of 7%  

Mack MJ et al. Lancet. 2015 Jun 20;385(9986):2477-84. 



http://newheartvalve.com/hcp/about-aortic-stenosis 

AORTIC STENOSIS 

After the onset of symptoms 
patients with severe aortic 

stenosis have a survival rate as 
low as 

50%  at 2 yrs 
without aortic valve 

replacement 

Latent period 
(Increasing obstruction, 

Myocardial overload) 



AORTIC STENOSIS 

Age 

Comorbidity 

Frailty 

Valve 
disease 

LV 
function 



MacCarthy  P, 2010 

AORTIC STENOSIS 



PARTNER TRIAL – 5-YEAR OUTCOMES 

Kapadia SR et al. Lancet. 2015 Jun 20;385(9986):2485-91. 



PARTNER STUDY DESIGN 



Kapadia SR et al. Lancet. 2015 Jun 20;385(9986):2485-91. 

PARTNER TRIAL – ALL CAUSE MORTALITY 



Kapadia SR et al. Lancet. 2015 Jun 20;385(9986):2485-91. 



TRIAL PROFILE 

Mack MJ et al. Lancet. 2015 Jun 20;385(9986):2477-84. 



Mack MJ et al. Lancet. 2015 Jun 20;385(9986):2477-84. 



Mack MJ et al. Lancet. 2015 Jun 20;385(9986):2477-84. 

Echocardiographic findings – Mean valve area 



Mack MJ et al. Lancet. 2015 Jun 20;385(9986):2477-84. 

Echocardiographic findings – Mean gradient 



RESEARCH IN CONTEXT 

Mack MJ et al. Lancet. 2015 Jun 20;385(9986):2477-84. 



PARTNER 5-YEAR OUTCOMES - LIMITATIONS 

• TAVR was done with a first-generation device requiring a large 
sheath-delivery system in a very high surgical risk population; 
major advances in devices have since occurred, and the Sapien 
device used in the trial is no longer being implanted.  
 

• This trial is the first TAVR experience of most sites in the USA. A 
learning curve was undoubtedly present, which affected TAVR 
outcomes early in the trial, especially with the transapical 
approach 
 

• This trial includes an extremely high-risk cohort, with a mean STS 
of 12%. Other trials have had lower mean STS scores and the 
initial clinical experience of commercial TAVR with the Sapien and 
Sapien XT valves in the USA for high-risk and inoperable patients 
showed a mean STS of 7%  

 
 Mack MJ et al. Lancet. 2015 Jun 20;385(9986):2477-84. 



TAVR is free of 

complications? 



Mylotte D et al. Eur Heart J. 2015 Jun 1;36(21):1306-27. 

TRANSCATHETER HEART VALVE FAILURE 



GUIDELINES 

Holmes DR et al. J Thorac Cardiovasc Surg. 2012;144(3):e29-84. 



GUIDELINES 

Holmes DR et al. J Thorac Cardiovasc Surg. 2012;144(3):e29-84. 



GUIDELINES 

Nishimura RA et al. J Thorac Cardiovasc Surg. 2014;148(1):e1-e132. 


