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Major advances in treatment options for aortic valve stenosis (AS) 
over the past decade have left clinicians with little guidance about 
optimal timing and types of interventions for patients with severe 
AS. This situation has been remedied (at least for now) by the 
recent online publication of the 2021 ESC/EACTS Guidelines 
for Management of Valvular Heart Disease also published in this 
issue1, and the 2020 ACC/AHA Guideline for Management of 
Patients with Valvular Heart Disease2. Both these professional soci-
ety guidelines rank the strength of each recommendation on a scale 
from “recommended” (Class I), to “reasonable” (Class IIa) or “may 
be considered” (Class IIb), to “not recommended” (Class III). 
Both documents indicate that recommendations are based on 
a critical evaluation of published data, with quality of the support-
ing evidence rated as high, medium or low depending on whether 
data are derived from multiple randomised clinical trials, large 
non-randomised studies or less rigorous data sources. However, 
although these evidence-based guidelines start with the same evi-
dence, the resultant recommendations are not identical.

Article, see page 1126

Timing of intervention
SYMPTOMATIC PATIENTS WITH SEVERE VALVULAR AS
Reassuringly, the ESC/EACTS and ACC/AHA recommendations 
on the timing of intervention for adults with severe valvular AS 
parallel each other closely, with subtle, but no major conceptual 

discrepancies. Aortic valve replacement (AVR) is recommended 
for symptomatic patients with severe AS, defined either as high-
gradient (aortic velocity ≥4.0 m/s, mean gradient ≥40 mmHg) or 
low-gradient with low-flow due to a low left ventricular (LV) ejec-
tion fraction (EF) (mean gradient <40 mmHg, stroke volume index 
≤35 ml/m2 and EF <50%). There are minor differences in that the 
ESC guidelines also require a valve area ≤1.0 cm2 for diagnosis of 
high-gradient severe AS, whereas the ACC/AHA guidelines require 
only a high velocity/gradient (regardless of valve area) when leaf-
lets are calcified with reduced systolic opening. Importantly, in both 
guidelines, patients with severe AS are considered symptomatic 
whether symptoms are reported clinically or provoked by exercise 
testing. Similarly, a decline in blood pressure on exercise testing 
is considered a sign of imminent symptom onset warranting AVR.

SYMPTOMATIC LOW-FLOW LOW-GRADIENT AS
In patients with low-flow, low-gradient severe AS and a reduced 
EF, both guidelines recommend a low-dose dobutamine stress 
echo to ensure that AS is severe, based on the valve area remain-
ing ≤1.0 cm2. While ESC guidelines recommend AVR when 
contractile flow reserve (defined as a ≥20% in stroke volume) 
or severe leaflet calcification is present, ACC/AHA guidelines 
instead require only an aortic velocity over 4 m/s at any flow rate. 
Clearly, both guidelines seek to ensure that severe, not moderate, 
AS is present. Either contractile reserve or a high aortic velocity, 
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with a persistently small valve area, offers convincing evidence 
that removing the valve obstruction will benefit the patient.   

In symptomatic patients with low-flow, low-gradient severe AS 
with normal EF, the ACC/AHA guidelines recommend AVR when 
AS is the most likely cause of symptoms, but the ESC guidelines 
consider this only a Class IIa indication. Both guidelines empha-
sise the need to: (1) measure AS severity when the patient is nor-
motensive, (2) ensure stroke volume index is ≤35 ml/m2, (3) index 
valve area for body size (particularly in smaller patients), and 
(4) consider computed tomographic quantitation of valve calcifi-
cation. Other possible causes of symptoms should also be diag-
nosed and treated before concluding AS is the cause of symptoms.

ASYMPTOMATIC SEVERE AS WITH LV DYSFUNCTION
In addition to recommending AVR for asymptomatic adults with 
severe high-gradient AS and an LVEF <50%, AVR now is con-
sidered reasonable with an EF <55%1 or a progressive decline to 
<60%2, based on advanced imaging modalities showing LV myo-
cardial changes long before symptom onset3.

ASYMPTOMATIC SEVERE AS WITH MARKERS OF RAPID 
SYMPTOM ONSET
Both guidelines concur that AVR is reasonable in patients with 
severe AS at low surgical risk when rapid disease progression pre-
dicts an impending onset of symptoms. Markers of rapid progres-
sion include very severe AS (velocity >5m/s), a serum BNP level 
3-times normal, an increase in velocity ≥0.3 m/s/yr or severe valve 
calcification. Neither guideline recommends AVR for patients with 
asymptomatic AS who do not meet these criteria, although early 
small randomised trials with short-term follow-up are promising 
and several larger trials are in progress4,5.

Choice of valve intervention
The ESC/EACTS and ACC/AHA guidelines take slightly different 
approaches to thinking about the choice of intervention in patients 
with an indication for AVR, but the final recommendations are 
remarkably similar (Figure 1). Both guidelines emphasise the 
need for shared decision making with the patient in the context of 
a Heart Valve Team. Both guidelines recommend palliative care if 

ESC
  Age <75 years and low risk for SAVR (<4%)

 Mech. AVR <60 years

 Age <65 years

ACC Mech. AVR <50 years  Mech. or Bio. AVR 50-65 years  Age >80 years

 Pulmonic autograft <50 years

Palliative ESC Severe comorbidities when intervention is unlikely to improve QOL or prolong survival >1 year
care ACC Life expectancy with acceptable QOL <1 year

 ESC Age ≥75 years or 

TF TAVI
       high risk for SAVR (>8%)

 ACC Age >80 years* or
  high risk (>8%)

TF TAVI

or

SAVR

ESC Age <75 and
  intermediate risk (4-8%)

 ACC   Age 65-80 years*

ESC ESC/EACTS Class I ACC  ACC/AHA Class I
ESC ESC/EACTS Class IIa ACC  ACC/AHA Class IIa
  ACC  ACC/AHA Class IIb
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Figure 1. Choice of intervention in patients with severe aortic stenosis (AS) meeting guidelines for aortic valve replacement (AVR) in the 
ACC/AHA and ESC guidelines. Schematic showing major recommendations; additional details are included in each document1,2. 
Recommendations are only for transfemoral (TF) transcatheter aortic valve implantation (TAVI), not for other access routes. Estimated 
surgical risk is based on established scores plus additional considerations. The ESC recommendation for either TAVI or surgical AVR (SAVR) 
in patients under the age of 75 years with an intermediate surgical risk is truncated because these guidelines recommend a mechanical AVR 
under the age of 60 years. *ACC/AHA recommendations for TAVI only include patients with a Class I indication for AVR. surgical AVR 
(SAVR) is recommended for Class IIa indications. **Age is used as a surrogate for expected remaining years of life with decision making 
individualised for each patient, also considering quality of life (QOL).
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life expectancy with an acceptable quality of life is <1 year, even 
with intervention.

In both guidelines, the key concepts underlying the choice of 
transcatheter aortic valve implantation (TAVI) versus surgical 
AVR (SAVR) are estimated surgical risk and the balance between 
life expectancy and known valve durability6. TAVI is recom-
mended if a transfemoral (TF) approach is possible when surgi-
cal risk is high. In addition, the known durability of TAVI valves, 
>5 years, supports TAVI as the preferred choice in older adults, 
regardless of surgical risk.

Although there is little data on TAVI valve durability beyond 
5 years or in younger patients, most patients prefer the less inva-
sive approach with a shorter hospital stay, less pain, and a more 
rapid return to normal activities. Thus, either TF TAVI or SAVR 
is recommended in patients aged 65 to 80 years2 or under the age 
of 75 years1. While ESC/EACTS limits this recommendation to 
patients with an intermediate surgical risk, the ACC/AHA recom-
mendation includes patients both at low and intermediate risk.

SAVR remains recommended, in preference to TAVI in younger 
patients, particularly when surgical risk in low, given the known 
limited durability of bioprosthetic valves. A mechanical AVR is 
considered reasonable in patients under the age of 60-65 years 
based on a very low rate of repeat intervention which offsets the 
risk of lifelong warfarin anticoagulation. Conversely, a biopros-
thetic SAVR is reasonable in older patients. The ACC/AHA guide-
lines also suggest that options that do not require a prosthetic 
aortic valve may be considered in selected patients at centres with 
experience in these approaches.

Future directions
The new ESC/EACTS and ACC/AHA guidelines for management 
of adults with valvular heart disease provide high-quality clini-
cal guidance supported by a solid evidence base. It is expected 
that guidelines might differ regionally to account for specific 
patient populations, health care systems, social norms, economic 
issues, etc., as illustrated by the recent UK and South American 
guidelines7,8. However, we all would benefit from collaboration 
to develop and maintain an evidence base for valvular heart dis-
ease9. Expert (but volunteer) writing group members do not have 
the expertise or time needed to rigorously review and present the 
numerical data; instead, we need information specialists, statisti-
cians, and data presentation experts. We need to involve a broader 
group of stakeholders in the guideline development process, 
including patients, policy makers, and non-specialist experts in 

clinical decision making. We must address racial/ethnic and gender 
disparities in diagnosis and management10. Finally, there is a need 
for continuous updates; even in the short time since development 
of the ESC/EACTS guideline, potentially practice-changing clini-
cal studies have been published5. Going forward, we should work 
together to develop a shared evidence database that is rigorous, 
clearly presented and continuously updated. This common foun-
dation can then be used by each professional society for guideline 
development.
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