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75–79, 80–84 and ≥85 years, respectively, with severe AS 
(regardless of symptomatic status) would die of any cause.

Statistical analyses
All data are presented in descriptive form with 95% CI 
provided for the main estimates.

Patient and public involvement
Given the retrospective nature of study analyses, no 
participants were asked to advise on interpretation or 
writing of the manuscript.

RESULTS
Prevalence of severe AS (2019)
The overall estimated point prevalence of severe AS within the 
UK population aged 55 years and above in 2019 is 1.48%. 
As shown in figure 2 (top panel), this currently equates 
to around 300 000 UK men and women living with this 
potentially deadly condition at any one time. Of these, 
we estimate that just less than 200 000 people will present 
with symptomatic, severe AS (figure  2, bottom panel). 
The remainder of cases who remain asymptomatic (92 389 
(95% CI ~70 000 to ~144 000) people) are unlikely to be 

detected/diagnosed unless subject to proactive screening 
for AS or undergoing investigation for another cardiac 
condition.

Treatment of severe symptomatic AS (2019)
Overall, we estimate that 82 809 out of 199 059 sympto-
matic individuals (95% CI  ~74 000 to ~92 000) initially 
considered unsuitable for surgery would be treated with 
medical management. Of these cases, 51 093 individuals 
(95% CI ~35 000 to~68 000) might be eligible for/benefit 
from TAVI. Among the remainder of symptomatic cases, 
we estimate that 116 251 (95% CI ~107 000 to ~126 000) 
individuals could be immediately considered for surgical 
intervention. As shown in figure 3 (distribution of SAVR 
procedures) figure 4 (distribution of TAVI procedures), 
based on the projected surgical risk profile of these 199 
059 prevalent cases with symptomatic severe AS and the 
historical distribution of procedures used to treat them, 
around 116 000 and 51 000 SAVR and TAVI procedures 
respectively, would be therapeutically indicated.

5-year mortality among all prevalent cases
Depending on the type of treatment applied, it is esti-
mated that up to 172 859 of the 291 448 prevalent cases 

Figure 2  Estimated point prevalence of severe (symptomatic) aortic stenosis (AS) in the UK (2019). This figure shows the 
estimated prevalence of severe AS across the UK in those aged ≥55 years when applying age-specific prevalence rates (top 
panel—overall prevalence of 1.48% as per purple box) in addition to those with symptoms (symptomatic rate with 95% CI 
shown in dark blue box—bottom panel). All numbers are subject to rounding from the Office of National Statistics data
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of severe AS (59.3% overall) will potentially die during 
the period 2019–2024 (an annual rate of ~35 000 severe 
AS-related deaths per annum). Reflective of their lower 
numbers and more favourable survival rates, we estimate 
that 9807 deaths (5.7% of all deaths) will occur in those 
initially aged 55–64 years with an additional 29 548 deaths 
(17.1%) occurring in those aged 65–74 years. Accord-
ingly, most deaths will occur in those aged 75–84 years 
(86 383 deaths—50.0%) and ≥85 years (47 121 deaths—
27.3%).

Overall burden and indicative management of severe AS
Figure 5 presents the overall, prevalent burden of severe 
AS in the UK for the year 2019 among those individ-
uals aged ≥55 years. Based on their likely symptomatic/
diagnosed status, it also shows the indicative therapeutic 
application of AVR according to the strata of estimates 
described above. In summary, of close to 200 000 people 
aged years and over in the UK estimated to be living with 
symptomatic, severe AS, around 168 000 would poten-
tially benefit from an AVR. Of such individuals, close to 
70 000 will be aged <75 years and therefore at high risk of 
premature mortality without proactive treatment. Addi-
tionally, just over 92 000 people will be living with severe 
AS but without symptoms representing a largely unknown 
quantity in terms of treatment status.

DISCUSSION
To our knowledge, this is the first study to specifically 
estimate the treatable burden of disease associated 
with severe, symptomatic AS within the UK popula-
tion. Largely driven by an ageing post-war population 
cohort, we estimate that close to 300 000 adults are 
currently living with this potentially deadly condition 
at any one time. Of these, around two-thirds would 
potentially qualify for SAVR or TAVI based on current 
guidelines.2 22 Critically, such an indicative burden is 
far greater than the current capacity within the NHS to 
screen, detect, triage and treat such cases.12 Moreover, 
consistent with the prediction of a more than doubling 
in valvular cases in the UK by 2046 (on the way to a 
total of 3.3 million prevalent cases in 20563), based on 
these prevalence and survival estimates and new data 
from the NEDA cohort,5 we further estimate that the 
annual number of new cases of severe AS among those 
aged  ≥60 years is close to 29 000. Applying the same 
surgical risk profile as before, around 20 000 people 
would potentially benefit from SAVR or TAVI.

AS is the most common acquired heart valve disease 
requiring active clinical intervention.1 2 Its development 
is typically gradual and can go undetected without active 
case ascertainment.23 24 Moreover, the natural history of 
AS is unpredictable, although the prognosis of severe 

Figure 3  Estimated cases of severe, symptomatic aortic stenosis (AS) in the UK considered for surgical aortic valve 
replacement (SAVR) (2019). This figure shows the estimated number (with 95% CI) of prevalent cases of symptomatic, severe 
AS aged ≥55 years who would be considered for SAVR according to their STS-PROM risk category (rates provided in black 
boxes).
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AS, especially once associated with symptoms, is often 
worse than most cancers.1 The potential value of early 
detection of AS and guideline driven interventional 

treatment in severe AS is substantial, given the evidence 
that such procedures prolong life.2 11 However, realising 
this life-saving potential requires an understanding of 

Figure 4  Estimated cases of severe, symptomatic aortic stenosis (AS) in the UK considered for transcatheter aortic valve 
implantation (TAVI) (2019). This figure shows the estimated number (with 95% CI) of prevalent cases aged ≥55 years who would 
be considered too high risk for surgical aortic valve replacement (SAVR) but instead be potential candidates for TAVI (sequential 
estimate rates for both provided in the red boxes).

Figure 5  Summary of the estimated (prevalent) burden and management of severe aortic stenosis (AS) in the UK (2019). 
SAVR, surgical aortic valve replacement; TAVI, transcatheter aortic valve implantation.
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the true size of the population with severe AS who would 
benefit from treatment and the resources required to 
meet their therapeutic needs. Building on a previously 
published model15 with specific adjustments derived 
from NEDA6, we applied a robust set of estimates to 
determine the treatable burden of severe AS within the 
UK population. Beyond establishing the existence of a 
large prevalent population of severe AS (around 300 000 
people), we further estimate that around 28 000 will 
newly develop this condition each year. To place these 
figures into a clinical capacity/health service context, 
in the year 2018–2019 the following procedures were 
reported to the national audits: 5197 TAVI, 5091 
isolated SAVR and 2739 combined SAVR combined 
with coronary artery bypass grafting (a total of 13 027 
procedures).25 The surgical figures include those from 
Ireland, and some surgical procedures will have been 
undertaken for aortic regurgitation rather than AS but 
making some allowance for this it would be reasonable 
to suggest that around 10 000 procedures were under-
taken in the UK that year for severe AS, representing 
around 50% of the total we have projected to be devel-
oping symptomatic severe AS each year, and therefore 
being potential candidates for surgical or transcatheter 
intervention. There seems little doubt therefore that 
there is a significant shortfall between interventions 
undertaken for severe AS and our estimates of poten-
tial demand. Critically, our estimates of the treatable 
burden of AS are consistent with the limited data 
reported previously15 16 and our overall prevalence esti-
mate of 1.48% is congruent with the 1.3% prevalence of 
undetected AS in the OxVALVE Study.3 However, even 
a small difference between the estimated prevalence 
(1.48% when combining all-age-specific rates applied) 
versus actual prevalence of severe AS in the UK will 
increase the magnitude of error across our projections. 
Given the substantial cost of treating AS, such uncer-
tainty reinforces the need for contemporary studies of 
the population and clinical epidemiology of this poten-
tially deadly and disabling condition.2

The NHS Long Term Plan (2019) highlighted 
the need for better detection of heart valve disease 
and access to specialist care for these patients.12 The 
current study provides estimates for the burden of 
severe AS, and the likely number of SAVR and TAVI 
procedures that will be needed to treat this population 
in an optimal time frame, so that commissioners, and 
other professionals delivering care, can plan services 
appropriately. Specifically, the estimated demand will 
assist the planning of screening processes in primary 
care (noting the more than 90 000 cases estimated to 
be asymptomatic), and quicker access to secondary 
care assessment, and receive AVR where appropriate. 
The requirements for expansion of current facilities, 
improved training of staff and increased staff numbers 
will be much easier to estimate based on the model-
ling produced by this and other research. It will also 
allow for service improvements that are consistent with 

national standards and guidelines, such as those soon 
to be published by the National Institute for Health & 
Care Excellence (NICE) and the Getting it Right First 
Time programme. Recent data from the UK reveals 
concerning trends with regard to the inequitable access 
to TAVI, under provision of TAVI for severe symptom-
atic AS patients, and high rates of mortality for patients 
on TAVI waiting lists.13 Further, recent data from the UK 
NICOR dataset highlight the detrimental effect of the 
COVID-19 pandemic on provision of both SAVR and 
TAVI for existing patients with AS.21 Such data high-
light the need for a robust and equitable plan to deliver 
potentially life-saving services to a growing number of 
people in the UK already affected, or soon to be, by 
severe AS.

LIMITATIONS
It is important to note that beyond largely reliable 
population statistics (the dynamics of which are most 
important in driving burden of disease estimates), we 
currently have no means to verify if our overlaying 
estimates of the prevalence/incidence and treatable 
burden of disease are correct. Where possible, we have 
sought to corroborate these vital statistics via the large 
NEDA cohort.5 6 We also applied the 95% CI around 
the key estimates that were synthesised by Durko and 
colleagues via meta-analyses and Monte Carlo simula-
tions of data from a broad range of countries. However, 
as noted in the current ESC/EACTS guidelines, STS-
PROM Scores are inherently variable, and these will 
influence treatment options.2

Notably, beyond a population-based report from the 
Tromsø Study,26 the underlying prevalence and incidence 
of AS at the whole population level remains poorly char-
acterised. Thus, all our estimates should be cautiously 
interpreted.

SUMMARY
In conclusion, this study suggests that severe AS is a 
common condition affecting many individuals within 
the UK population aged ≥55 years. Without appropriate 
detection and intervention, their survival prospects 
are likely to be poor. However, the indicative treatable 
burden of disease (around 20 000 new, potentially treat-
able cases each year) is discordant with current capacity 
within the NHS to deliver AVRs in the form of SAVR 
or TAVI (regardless of the ratio in which these two 
different procedures might be applied).
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