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Cirurgiões Cardiovasculares Líderes no Mundo Analisam Criticamente as
Diretrizes Americanas de 2021, para Revascularização do Miocárdio, e
Requerem Mudanças Urgentes

The 2021 ACC/AHA/SCAI Guideline for Coronary Artery Revascularization

The 2021 ACC/AHA/SCAI guideline for coronary artery revascularization raised significant
controversy, with interpretation and recommendations dissonant from best evidence. These
issues are worrisome for the worldwide cardiovascular community, who routinely treat patients
with advanced coronary artery disease (CAD). The current recommendations potentially place
the patients with advanced CAD at risk. A revision of the recommendations is both mandatory
and urgent.
The publication of the 2021 ACC/AHA/SCAI guideline for coronary artery revascularization1
replaced the 2011 coronary artery bypass graft (CABG) surgery, the 2011 and 2015 percutaneous
coronary intervention (PCI) guidelines, and the sections on revascularization from the 2012
stable ischemic heart disease guideline.
However, the statements raised significant controversy, with interpretation and recommendations
dissonant from best existing evidence and self-contradictiory, uncommonly seen in guidelines,

customarily issuing evidence-based and balanced statements. This has understandably caused
concern in the wider cardiovascular community.
In particular, CABG was downgraded from a class of recommendation (COR) 1 to 2b in
patients with stable 3-vessel (3VD) CAD with preserved left ventricular (LV) function and no
left main (LM) coronary artery disease. The previous evidence, based on registry studies, a meta-analysis which included seven randomized control trials (RCT), and an additional RCT (MASS
II)2, supporting the Class 1 recommendation and showing a convincing mortality benefit for
CABG in patients with 3VD, were deemed outdated and removed from the guideline assessment.
This change in COR follows a clear statement that “studies have shown that CABG confers a
survival benefit over medical therapy in multiple subsets of patients, including left main CAD
(Figure 3), triple vessel CAD, and ischemic cardiomyopathy”.
Additionally, CABG was downgraded from COR 1 to class 2a (moderate) in improving
survival in patients with 3VD and mild to moderate left ventricular dysfunction (LV ejection
fraction 35 to 50%).
The main reasoning behind the changes was that the trials supporting the former COR for
CABG vs. medical treatment (MT) were completed >20 to 40 years ago and no longer represented
modern optimal medical treatment (OMT), and additionally by inference from analysis of the
CABG subgroup of the ISCHEMIA trial (...).
One of the most significant differences between the new 2021 guidelines and the replaced
2012 guidelines is that the current guideline is not endorsed by either the American Association
for Thoracic Surgeons or the Society of Thoracic Surgeons.
Considering that CAD is a clinical entity with broad therapeutic approaches, it represents
an essential deviation from the Heart Team approach for CAD management, which is given a
COR 1, “In patients for whom the optimal treatment strategy is unclear, a Heart Team approach
that includes representatives from interventional cardiology, cardiac surgery, and clinical cardiology
is recommended to improve patient outcomes.”
Therefore, the 2021 ACC/AHA/SCAI guideline seems controversial and inconsistente with an
impartial analysis of the evidence, resulting in inaccurate recommendations potentially damaging
to patients with advanced CAD at risk. These may also unduly interfere with professional judgments
and the appraisal and recommendation of the Heart Team.
Although primarily aimed to guide American medical practice, this guideline has far reaching
implications, influencing the treatment of advanced CAD all over the world.
Consequently, if widely adopted, the current recommendations could potentially harm
patients with advanced CAD worldwide. Furthermore, the healthcare budgets of poor, emergent,
or even rich nations will unnecessarily be strained by inappropriate procedures carrying higher
costs in the years to come, diverting precious resources.
A revision of these guideline recommendations, including evidence from existing validated and
new recent trials and an objective interpretation and correlation between evidence and recommendations, is imperative. This would align with the guideline’s text, where it is clearly stated
that “to ensure that guideline recommendations remain current, new data will be reviewed on
an ongoing basis by the writing committee and staff. Going forward, targeted sections or knowledge
chunks will be revised dynamically after publication and timely peer review of potentially practice-changing science”.
The time has come for a thorough and impartial realignment between evidence and commensurat
guideline recommendations.
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REVIVED Trial: em pacientes com DAC estável e disfunção ventricular, a
angioplastia coronária não traz benefícios em relação ao tratamento clínico

Percutaneous Revascularization for Ischemic Left Ventricular
Dysfunction
BACKGROUND
Whether revascularization by percutaneous coronary intervention (PCI) can improve event-free
survival and left ventricular function in patients with severe ischemic left ventricular systolic
dysfunction, as compared with optimal medical therapy (i.e., individually adjusted pharmacologic
and device therapy for heart failure) alone, is unknown.

METHODS
We randomly assigned patients with a left ventricular ejection fraction of 35% or less, extensive
coronary artery disease amenable to PCI, and demonstrable myocardial viability to a strategy of
either PCI plus optimal medical therapy (PCI group) or optimal medical therapy alone (optimal-medical-therapy group). The primary composite outcome was death from any cause or hospitalization for heart failure. Major secondary outcomes were left ventricular ejection fraction at 6
and 12 months and quality-of-life scores.

RESULTS
A total of 700 patients underwent randomization - 347 were assigned to the PCI group and
353 to the optimal-medical-therapy group. Over a median of 41 months, a primary-outcome
event occurred in 129 patients (37.2%) in the PCI group and in 134 patients (38.0%) in the
optimal-medical-therapy group (hazard ratio, 0.99; 95% confidence interval [CI], 0.78 to 1.27;
P = 0.96). The left ventricular ejection fraction was similar in the two groups at 6 months (mean
difference, -1.6 percentage points; 95% CI, -3.7 to 0.5) and at 12 months (mean difference, 0.9
percentage points; 95% CI, -1.7 to 3.4). Quality-of-life scores at 6 and 12 months appeared to
favor the PCI group, but the difference had diminished at 24 months.

CONCLUSIONS
Among patients with severe ischemic left ventricular systolic dysfunction who received optimal
medical therapy, revascularization by PCI did not result in a lower incidence of death from any
cause or hospitalization for heart failure. (Funded by the National Institute for Health and Care
Research Health Technology Assessment Program; REVIVED-BCIS2 ClinicalTrials.gov number,
NCT01920048).

https://www.escardio.org/The-ESC/Press-Office/Press-releases.
Reported from ESC Congress 2022.

ISCHEMIA-CKD EXTEND Trial: Revascularização Coronária não Altera
Sobrevida de Pacientes com Doença Renal Crônica e Angina Estável

Invasive Strategy does not Improve Survival in Kidney Disease
Patients with Ischaemia
Patients with advanced chronic kidney disease constitute one of the most challenging
populations for revascularization due to the diffuse nature of atherosclerotic disease, comorbidities
and high rates of adverse outcomes. The ISCHEMIA-CKD trial, an ancillary study of the main
ISCHEMIA trial, had reported in 2020 that the 2-year outcomes of revascularization in this
patient population did point towards any benefit in terms of survival, future myocardial infarctions
nor did it improve symptoms, thus questioning the elective use of CABG/PCI in advanced CKD
patients. The findings of the extended 5-year follow-up of the trial were presented in a hotline
session at the ESC 2022 congress.
The trial enrolled patients with eGFR less than 30 mL/min/1.73 m2 of body surface area
or on dialysis and moderate or severe ischemia assessed by scintigraphy, CMR, dobutamine echo
or stress test. Of note, CT angiography was not recommended as a screening test to exclude left
main disease in order to minimize the risk of acute kidney injury. 777 patients were randomized
in a 1:1 fashion to either the invasive strategy group, receiving CABG or PCI plus OMT or to the
conservative strategy group receiving only OMT. Data were analyzed with both frequentist and
Bayesian methods; all analyses for events at five years point to no benefit of the interventional
approach over the conservative one as regards all-cause mortality and cardiovascular mortality.
Data regarding anginal symptoms at 5 years were not presented at this time.
A number of key points and details related to trial design and interpretation of results
should be kept in mind:
• The event rate at 5 years is high, with almost 40% of patients dying during this period
mostly from cardiovascular disease. This is despite the use of contemporary optimal medical
therapy and close follow-up. Taking into account that this comes from the largest trial to
date aiming at the CKD population with concomitant coronary artery disease and that
patients usually fare worse outside the setting of a clinical trial, these data highlight the
urgent need for therapies aiming to reduce hard endpoints.
• Revascularization, be that with CABG or PCI, does not improve overall or cardiovascular
survival in patients with advanced CKD and angiographically significant CAD. Similarly,
it does not decrease the incidence of future myocardial infarctions in a 5-year horizon.
It seems that revascularization is “too little, too late” for this population with significant
disease burden and comorbidities.
• As patients were not screened with coronary CT before their randomization, many of
them randomized to the invasive treatment arm had diffuse coronary artery disease not
amenable to revascularization, thus not receiving the allocated treatment. At 3 years,
only 50.2% of the invasive strategy group were actually revascularized (85% with PCI and
15% with CABG). Multivessel disease was present in half of the patients, with involvement
of the proximal LAD in 57% of them.

• Regarding relief from anginal symptoms, there was no benefit from revascularization at
2 years as per the initial ISCHEMIA CKD paper. Though data from the 5-year follow-up
were not reported, a late benefit should not be expected as such an effect had only been
seen early after revascularization procedures in previous trials, with this waning over time.
In conclusion, elective revascularization procedures for patients with advanced chronic
kidney disease and stable coronary artery disease do not impact total and cardiovascular
mortality, nor the development of future myocardial infarctions. The rate of events remains
high, raising the question of whether relief from ischemia with “focal” therapies is of benefit
in such patients with multiorgan diffuse atherosclerotic disease.

J Am Coll Cardiol. 2022 Jul 19;80(3):202-215.
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Registro Avalia Relação entre Fração de Ejeção, Isquemia Miocárdica
Induzida e Mortalidade, em Pacientes Submetidos a Revascularização
Miocárdica

Benefit of Early Revascularization Based on Inducible Ischemia
and Left Ventricular Ejection Fraction
OBJECTIVES
In this study, we sought to assess the relationship between stress-induced myocardial ischemia,
revascularization, and all-cause mortality (ACM) among patients with normal vs low LVEF.

METHODS
We evaluated 43,443 patients undergoing stress-rest single-photon emission computed tomography
myocardial perfusion imaging from 1998 to 2017. Median follow-up was 11.4 years. Myocardial
ischemia was assessed for its interaction between early revascularization and mortality. A
propensity score was used to adjust for nonrandomization to revascularization, followed by
multivariable Cox modeling adjusted for the propensity score and clinical variables to predict
ACM.

RESULTS
The frequency of myocardial ischemia varied markedly according to LVEF and angina, ranging
from 6.7% among patients with LVEF ≥55% and no typical angina to 64.0% among patients
with LVEF <45% and typical angina (P < 0.001). Among 39,883 patients with LVEF ≥45%, early
revascularization was associated with increased mortality risk among patients without ischemia and
lower mortality risk among patients with severe (≥15%) ischemia (HR: 0.70; 95% CI: 0.52-0.95).
Among 3,560 patients with LVEF <45%, revascularization was not associated with mortality
benefit among patients with no or mild ischemia, and was associated with decreased mortality
among patients with moderate (10%-14%) (HR: 0.67; 95% CI: 0.49-0.91) and severe (≥15%)
(HR: 0.55; 95% CI: 0.38-0.80) ischemia.

CONCLUSIONS
Within this cohort, early myocardial revascularization was associated with a significant reduction
in mortality among both patients with normal LVEF and severe inducible myocardial ischemia
and patients with low LVEF and moderate or severe inducible myocardial ischemia.

JAMA Netw Open. 2022 Mar 1;5(3):e220962.
doi: 10.1001/jamanetworkopen.2022.0962.

Estudo sueco avalia performance tardia dos diversos modelos de biopróteses
aórticas.

Comparison of Long-term Performance of Bioprosthetic Aortic
Valves in Sweden From 2003 to 2018.
IMPORTANCE
The performance of bioprosthetic aortic valves is usually assessed in single valve models or head-to-head comparisons. National databases or registries offer the opportunity to investigate all available
valve models in the population and allows for a comparative assessment of their performance.

OBJECTIVE
To analyze the long-term rates of reintervention, all-cause mortality, and heart failure hospitalization
associated with commonly used bioprosthetic aortic valves and to identify valve model groups
with deviation in clinical performance.

DESIGN
This population-based, nationwide cohort study included all adult patients who underwent surgical
aortic valve replacement (with or without concomitant coronary artery bypass surgery or
ascending aortic surgery) in Sweden between January 1, 2003, and December 31, 2018.
Patients were identified from the SWEDEHEART (Swedish Web-System for Enhancement and
Development of Evidence-Based Care in Heart Disease Evaluated According to Recommended
Therapies) registry. Patients with concomitant valve surgery, previous cardiac surgery, and
previous transcatheter valve replacement were excluded. Follow-up was complete for all
participants. Data were analyzed from March 9, 2020, to October 12, 2021.

EXPOSURES
Primary surgical aortic valve replacement with the Perimount, Mosaic/Hancock, Biocor/Epic,
Mitroflow/Crown, Soprano, and Trifecta valve models.

MAIN OUTCOMES
The primary outcome was cumulative incidence of reintervention, defined as a subsequent aortic
valve operation or transcatheter valve replacement. Secondary outcomes were all-cause mortality
and heart failure hospitalization. Regression standardization and flexible parametric survival
models were used to account for intergroup differences. Mean follow-up time was 7.1 years, and
maximum follow-up time was 16.0 years.

RESULTS
A total of 16 983 patients (mean [SD] age, 72.6 [8.5] years; 10 685 men [62.9%]) were included
in the analysis. The Perimount valve model group had the lowest and the Mitroflow/Crown valve
model group had the highest cumulative incidence of reintervention. The estimated cumulative
incidence of reintervention at 10 years was 3.6% (95% CI, 3.1%-4.2%) in the Perimount valve
model group and 12.2% (95% CI, 9.8%-15.1%) in the Mitroflow/Crown valve model group. The
estimated incidence of reintervention at 10 years was 9.3% (95% CI, 7.3%-11.3%) in the Soprano
valve model group.

CONCLUSIONS
Results of this study showed that the Perimount valve was the most commonly used and had
the lowest incidence of reintervention, all-cause mortality, and heart failure hospitalization, whereas
the Mitroflow/Crown valve had the highest rates. These findings highlight the need for clinical
vigilance in patients who receive either a Soprano or Mitroflow/Crown aortic bioprosthesis.

Eur Heart J. 2022 Aug 1;43(29):2729-2750.
doi: 10.1093/eurheartj/ehac105.

A Decisão de Indicar Troca Valvar Cirúrgica ou Implante Transcateter de
Válvula Aórtica (TAVI), à Luz da Melhor Evidência Disponível

Which Patients with Aortic Stenosis Should be Referred to Surgery
Rather than Transcatheter Aortic Valve Implantation?
Transcatheter aortic valve implantation (TAVI) has matured into a standard treatment
option for patients with severe symptomatic aortic valve stenosis (AS) across the whole spectrum
of risk. The advances in the interventional treatment of AS raise the question of which patients
with severe AS should be referred to surgery. The myriad of clinical permutations does not
allow providing a single, uniform treatment strategy. Rather, the advent of TAVI along with
established surgical aortic valve replacement (SAVR) fundamentally enforces the role of the
multidisciplinary heart team for decision-making recommending the best individual choice of
the two options based on a thorough review of clinical and anatomical factors as well as lifetime
management considerations. Involvement of the informed patient expressing treatment
preferences is a key for a shared decision-making process. Herein, we provide an in-depth review
of evidence informing the decision-making process between TAVI and SAVR and key elements
for treatment selection. Special attention is given to the populations that have been excluded
from randomized clinical trials, and also lifetime management strategies of patients with severe
AS are proposed.
Transcatheter aortic valve implantation (TAVI) has been directly compared with surgical
aortic valve replacement (SAVR) in a series of randomized clinical trials across the entire spectrum
of surgical risk. Across these trials, TAVI has consistently been associated with clinical outcomes
better or comparable to SAVR in terms of all-cause death and stroke throughout longest
available follow-up.
In a meta-analysis including seven landmark trials, TAVI was associated with a modest
reduction in all-cause death and stroke throughout 2 years irrespective of surgical risk and
type of transcatheter heart valve (THV) system, a difference that was apparent in patients
allocated to transfemoral TAVI. These excellent outcomes, albeit still mid-term, have led to a
paradigm shift in the management of patients with severe aortic valve stenosis (AS) by establishing
a less-invasive treatment that allows for more rapid recovery while providing similar clinical benefits
as the previous gold standard SAVR.
As a result, current European and US guidelines for the management of valvular heart
disease consider transfemoral TAVI and SAVR both Class I recommendations for the majority
of patients with severe, symptomatic AS. The decision is usually made by local heart teams
taking into consideration multiple and complex clinical and anatomical factors.
The available body of evidence supporting TAVI compared with SAVR was obtained in carefully
selected patient populations, whereas the relative safety and efficacy remain less well defined
in populations excluded from the landmark trials. Moreover, there remain uncertainties related
to long-term durability with both TAVI and SAVR and the optimal lifetime management of
patients with severe AS.
In this article, we will discuss which patients with severe AS should be referred to surgery
following the recent update of guideline recommendations. We focus on the factors that increase

the risk or lead to suboptimal outcomes with TAVI as well as patient populations that have been
excluded from the randomized trials, and we propose potential strategies for the lifetime
management of patients with severe AS.
As outlined in the current guidelines on valvular heart disease, these patients require a
comprehensive patient-centred evaluation based on the sound clinical assessment as well as
careful integrated imaging with transthoracic echocardiography providing the most important
baseline qualitative and quantitative information supplemented by transesophageal echocardiography, cardiac computed tomography (CT), cardiac magnetic resonance, and stress testing
as needed and final synthesis in terms of treatment allocation by the heart team.

Eur J Cardiothorac Surg. 2022 Aug 3;62(3):ezac366.
doi: 10.1093/ejcts/ezac366.

AVIATOR Registry Avalia Resultados da Cirurgia da Sparing Valve Surgery,
em Aortopatias Hereditárias

Outcomes of Valve-Sparing Surgery in Heritable Aortic Disorders:
Results from the AVIATOR Registry
OBJECTIVE
Root reimplantation has been the favoured approach for patients with heritable aortic disorder
requiring valve-sparring root replacement. In the past few years, root remodelling with annuloplasty
has emerged as an alternative to root reimplantation in the general population. The aim of this
study was to examine the late outcomes of patients with heritable aortic disorder undergoing
valve-sparring root replacement and compare different techniques.

METHODS
Using the AVIATOR registry (Aortic Valve Insufficiency and ascending aorta Aneurysm
InternATiOnal Registry), data were collected from 5 North American and European centres.
Patients were divided into 4 groups according to the technique of valve-sparing used (root
reimplantation, root remodelling with ring annuloplasty, root remodelling with suture annuloplasty
and root remodelling alone). The primary endpoints were freedom from aortic regurgitation
(AR) ≥2 and freedom from reintervention on the aortic valve. Secondary endpoints were survival
and changes in annular dimensions over time.

RESULTS
A total of 237 patients were included in the study (reimplantation = 100, remodelling + ring
annuloplasty = 76, remodelling + suture annuloplasty = 34, remodelling alone = 27). The majority of
patients had Marfan syndrome (83%). Preoperative AR ≥2 was present in 41% of the patients.
Operative mortality was 0.4% (n = 1). No differences were found between techniques in terms
of postoperative AR ≥2 (P = 0.58), reintervention (P = 0.52) and survival (P = 0.59). Changes
in aortic annulus dimension were significantly different at 10 years (P < 0.05), a difference that
started to emerge 4 years after surgery.

CONCLUSIONS
Overall, valve-sparring root replacement is a safe and durable procedure in patients with heritable
aortic disorder. Nevertheless, root remodelling alone is associated with late annular dilatation.
The addition of an annuloplasty, however, results in similar freedom from AR, reintervention,
survival and changes in annulus size compared to reimplantation.

