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ABSTRACT

Objectives To explore the ethnic differences in patients
undergoing aortic valve (AV) intervention for severe aortic
stenosis (AS) in Leicestershire, UK.

Methods Retrospective cohort study of all surgical aortic
valve replacement (SAVR) and transcatheter aortic valve
implantation (TAVI) at a single tertiary centre between April
2017 and March 2022, using local registry data.

Results Of the 1231 SAVR and 815 TAVI performed,
6.5% and 3.7% were in ethnic minority patients,
respectively. Based on the 2011 Census data for those
with a Leicestershire postcode, crude cumulative rate of
SAVR (n=489) was 0.64 per 1000 population overall and
0.69, 0.46 and 0.36 in White, Asian and Black populations,
respectively; and 0.50 per 1000 population overall for
TAVI (n=383), with 0.59, 0.16 and 0.06 for White, Asian
and Black populations, respectively. Asians undergoing
SAVR and TAVI were 5 and 3 years younger, respectively,
than white patients with more comorbidities and a worse
functional status.

The age-adjusted cumulative rates for SAVR were 0.62 vs
0.72 per 1000 population for White and Asian patients and
0.51 vs 0.39 for TAVI. Asians were less likely to undergo
SAVR and TAVI than White patients, with a risk ratio (RR) of
0.66 (0.50—-0.87) and 0.27 (0.18-0.43), respectively, but
the age-adjusted RR was not statistically significant.
Conclusion The crude rates of AV interventions are lower
in Asian patients compared with the White population

in Leicestershire, although age-adjusted rates were not
statistically different. Further research to determine the
sociodemographic differences in prevalence, incidence,
mechanisms and treatment of AS across the UK is
required.

INTRODUCTION

Aortic stenosis (AS) is the most common
heart valve disease requiring intervention in
high-income countries affecting ~2.7 million
people in Europe and 4.9 million in North
America.'" The only definitive treatments
are either surgical aortic valve replace-
ment (SAVR) or transcatheter aortic valve
implantation (TAVI). Current guidelines
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WHAT IS ALREADY KNOWN ON THIS TOPIC

= Disparities in aortic valve (AV) intervention rates in
ethnic minorities have been well described, pre-
dominantly in US-based studies that have shown
under-utilisation of surgical aortic valve replace-
ment (SAVR) and transcatheter aortic valve implan-
tation (TAVI) in Black and Latino patients. However,
little is known about intervention rates among eth-
nic minorities in the UK.

WHAT THIS STUDY ADDS

= This is the first UK-based study to explore ethnic
differences among patients undergoing AV inter-
vention for aortic stenosis (AS). Our data shows that
overall rate of AV intervention is lower in Asians,
with more SAVR taking place at a younger age and
very few TAVIs, compared with the White population
residing in Leicestershire, UK. However, after age
adjustment, these differences did not remain sta-
tistically significant.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= The current data are not completely reassuring that
ethnic variations in AV intervention do not exist in an
ethnically diverse region of the UK. Further research
to determine potential cultural differences in inter-
vention rates and sociodemographic differences in
prevalence, incidence, mechanisms and treatment
of AS across the UK is required to identify potential
health inequalities and tailor future research strate-
gies and healthcare policies to address these.

recommend intervention once symptoms
or left ventricular dysfunction develop,
but there are variations in routine clinical
practice.” > American studies have high-
lighted that Black and Asian patients are less
likely to be diagnosed with AS or undergo
aortic valve (AV) intervention than White
patients.”® Ethnic minorities are also
under-represented in clinical trials, with the
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recently published UK TAVI trial including only 3.5%
ethnic minorities.”

In the UK, ethnic minorities make up 14% of the popu-
lation,10 with the burden of cardiovascular disease being
disproportionally higher in these groups.'"' However,
there are no data on the ethnic characteristics of patients
being treated for AS in the UK. Leicestershire represents
an ethnically diverse population, with 20% ethnic minori-
ties and provides an opportunity to explore differences
in the make-up of patients being treated for AS. Ethnic
differences in the rates of other cardiovascular interven-
tions have previously been highlighted in this popula-
tion.'””"* Hence, the aim of the study was to explore the
ethnic differences among patients undergoing AV inter-
vention in the Leicestershire population.

METHODS

Study design and population

This was a retrospective cohort study of all SAVR and
TAVI procedures carried out at a large single-centre
(Glenfield Hospital, Leicester), the primary provider of
tertiary cardiology services to the people of Leicester-
shire, between 1 April 2017 and 31 March 2022. The study
population data was obtained from routinely collected,
compulsory audit data, which includes all SAVR and TAVI
procedures undertaken. The registry is up to date and
regularly audited, and hence provides a complete reflec-
tion of all procedures undertaken. Procedures are also
offered to patients from neighbouring counties, which
overlaps with other tertiary centres. Therefore, only
patients with a Leicestershire postcode undergoing SAVR
or TAVI at Glenfield Hospital were used to calculate the
procedure rates. The population at risk (exposed popula-
tion) was the adult population of Leicestershire, the data
for whom was obtained from the UK National Census of
2011, via the Office for National Statistics.'’ This was the
latest dataset available at the time of the analysis.

Total number of SAVR in UHL= |=—————— SAVR for AR= 440
1756 Redo procedures = 85

\4
| Remaining = 1231

I—> Patient postcode outside of

Leicestershire = 741

A4
IRemaining =489

- Mixed Ethnicity = 1

- Black/ Afro-Carribean = 6
- Other=4

\ 4 - Missing Ethnicity data=1
Number of first time SAVR
retained for study = 477

- White = 421 (88%)

- Asian =56 (12%)

Figure 1 Flowchart of the study population for SAVR

at Glenfield Hospital, Leicester, from April 2017 to March
2022. AR, aortic regurgitation. UHL, University Hospitals of
Leicestershire. SAVR, surgical aortic valve replacement.

Baseline demographics, including age, sex, ethnicity,
cardiovascular risk factors, comorbidities, functional
status, operative risk, procedural characteristics and
postprocedural outcome data, were extracted from the
registry. Functional status was assessed, using the Katz
Index of activities of daily living (ADL), on a scale of 0-6
(from O=very dependent to 6=independent)'* and clin-
ical frailty using the Canadian study of health and ageing
clinical frailty scale.'”” Operative risk was calculated
using the European System for Cardiac Operative Risk
II (EuroSCORE 1II) tool that is widely used in the clin-
ical setting.'® All data were anonymised before analysis.
We excluded patients with ethnicity not stated, previous
AV intervention and those with mixed AV disease where
the predominant lesion was aortic regurgitation. Only
patients undergoing SAVR (with or without coronary
artery bypass grafting (CABG)) or TAVI for severe native
valve AS were included. We used the following ethnicity
categories for coding”: White, Asian, Black, mixed and
‘other’; the latter three groups were excluded from the
main analysis given the small numbers of patients under-
going intervention, but absolute numbers are presented.

Statistical analysis

Following determination of the absolute numbers of
procedures for each ethnic group in the overall popula-
tion, crude cumulative incidence rates of SAVR and TAVI
per 1000 population in Leicestershire were calculated for
White and Asian patients with a Leicestershire (‘LE...")
postcode. Patients were split into the following age
groups: <55, 55-64, 65-74, 75-84 and 85 years or above.
The crude incident rates were calculated for the overall
population and each age group, where the numerator
consisted of number of events for each procedure in each
ethnic group and the denominator was the respective
population of Leicestershire from the 2011 Census.

Due to differences in age structure between the White
and Asian populations (Asians were on average younger),
the rates of SAVR and TAVI were adjusted for age using
indirect standardisation with Leicestershire popula-
tion from the 2011 Census serving as a reference. Age-
adjusted cumulative incidence rates were estimated for
each procedure and each ethnic group within each age
group and the overall population. The total age-adjusted
rates for SAVR and TAVI were obtained from the sum
of expected age-adjusted events for each ethnic group,
divided by respective population.

Crude risk ratios (RRs) for Asian compared with the
White population were calculated for each age group. The
total age-adjusted RR for Asian compared with the White
population was also calculated using Mantel-Haenszel
method."® Analyses were performed using STATA V.17.

RESULTS

Number of procedures

Between 1 April 2017 and 31 March 2022, a total of 1231
patients underwent SAVR (figure 1) and 815 underwent
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(| TAVI for AR/ Valve in valve
procedures = 58

Total number of TAVI in
UHL=873

v

|—> Patient postcode outside of

I Remaining = 815
Leicestershire = 432
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|—> - Black/ Afro-Carribean = 1
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\4
Number of first time TAVI
retained for study = 382
- White = 362 (95%)
- Asian =20 (5%)

Figure 2 Flowchart of the study population for TAVI at
Glenfield Hospital, Leicester, from April 2017 to March
2022. AR, aortic regurgitation, AS, aortic stenosis; TAVI,
transcatheter aortic valve implantation.

a TAVI (figure 2) for AS at Glenfield Hospital. Of those
undergoing SAVR, 1147 (93.2%) were White, 62 (5%)
Asian, 8 (0.6%) Black, 2 (0.2%) mixed and 8 (0.6%)
other ethnicities (figure 3A). Ethnicity was not stated in
four cases. Of those undergoing TAVI, 785 (96.3%) were
White, 28 (3.4%) Asian, 1 (0.1%) Black and 1 (0.1%)
other (figure 3B). When including only those with a
Leicestershire postcode, the numbers were as follows for
SAVR (n=489): White 421 (86.1%), Asian 56 (11.5%),
Black 6 (1.2%), mixed 1 (0.2%), other 4 (0.8%), not
stated 1 (0.2%); and for TAVI (n=383): hite 362 (94.5%),
Asian 20 (5.2%), Black 1 (0.3%). After exclusion of indi-
viduals from Black, mixed and other ethnic minority
groups due to low numbers, a total of 477 patients having
SAVR and 382 patients having TAVI were included in
further analysis.

Patient characteristics

The baseline characteristics of patients undergoing AV
intervention, stratified by ethnicity, are shown in table 1.
Asians undergoing SAVR were significantly younger by b
years, had significantly higher rates of diabetes mellitus
and stroke and lower body mass index and rates of
smoking, compared with the White group. There was no
difference in EuroSCORE II. Asians undergoing TAVI
were also younger by 3 years and had significantly higher

M

93.2% (1147)

© Asian
® White ® Black
@ Non-white @® Mixed
@ Not stated Other

A SAVR

rates of diabetes mellitus and coronary artery disease,
with lower rates of stroke and smoking compared with
White patients. Asian patients had a significantly worse
functional status compared with White patients demon-
strated by the Katz Index of ADL Score (4.8+0.7 vs
5.4+0.7, p=0.0002); however, there was no difference in
frailty.

Procedural characteristics are also presented in table 1.
Procedural urgency for SAVR was similar for both ethnic-
ities. Asians were more likely to require TAVI in the
context of an urgent presentation than Whites (20% vs
10%), even though this did not reach statistical signifi-
cance, given the low numbers in the Asian subgroup
(n=4). Concomitant CABG performed with SAVR tended
to be more frequent in Asian than White patients (41%
vs 28%, p=0.061).

Cumulative rates of SAVR/TAVI by ethnicity

In the 2011 Census, adult (=18 years) Leicestershire
population of 768357 consisted of 611058 (80%) White
individuals, 122892 (16%) Asian and 16473 (2.1%)
Black ethnic groups. The crude cumulative SAVR rate for
the overall Leicestershire population during the study
period was 0.64 per 1000 population, with the rate being
0.69, 0.46 and 0.36 per 1000 for White, Asian and Black
populations, respectively. For TAVI, the crude cumulative
procedure rate was 0.50 per 1000 for the overall Leices-
tershire population, with the rate being 0.59, 0.16 and
0.06 per 1000 for white, Asian and Black populations,
respectively.

The crude cumulative rates of both procedures were
adjusted for age due to the differences in the age struc-
ture of the White and Asian populations, with the Asians
being younger. Due to smaller numbers in the Black
and other subgroups, this was only done for the White
and Asian subgroups. The age-adjusted procedure rates
for SAVR were 0.62 per 1000 population for white and
0.72 per 1000 population for Asian subgroups. The age-
adjusted procedure rates for TAVI were 0.51 per 1000
population for White and 0.39 per 1000 population for
Asian subgroups. The crude and age-adjusted cumulative
rates for different age groups are also shown in tables 2
and 3.

7% (1)

96.3% (785) 7% (1)

® White
® Non-white @ Black
@® Other

B TAVI

Figure 3 Pie charts showing the ethnic split of all patients undergoing surgical aortic valve replacement (SAVR) (A, left) and
transcatheter aortic valve implantation (TAVI) (B, right) at Glenfield Hospital, Leicester, UK between April 2017 to March 2022.
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Table 1 Demographic, clinical and procedural characteristics

SAVR TAVI
White Asians P value White Asians P value

N 421 56 362 20
Age (mean + SD) 7110 66 + 9 <0.0001 83+7 80 +6 0.034
Male 279 (66%) 41 (73%) 0.36 217 (60%) 10 (50%) 0.48
BMI (mean + SD) 30+5 274 0.002 28+6 274 0.30
Comorbidities
Previous M 46 (11%) 5 (9%) 0.82 63 (17%) 6 (30%) 0.23
DM 99 (24%) 30 (54%) <0.0001 102 (28%) 12 (60%) 0.005
Smoker 273 (65%) 22 (39%) 0.0004 233 (64%) 7 (35%) 0.015
Hypertension 364 (87%) 50 (89%) 0.68 Information not available
Renal impairment 244 (58%) 40 (71%) 0.06 Information not available
Pulmonary disease 51 (12%) 8 (14%) 0.67 100 (28%) 7 (35%) 0.45
Stroke/TIA 30 (7%) 10 (18%) 0.017 74 (20%) 0 (0%) 0.034
CAD 139 (33%) 24 (43%) 0.18 117 (32%) 12 (60%) 0.016
LVEF<50% 89 (21%) 17 (30%) 0.13 91 (25%) 5 (25%) 1
EuroSCORE Il (%) 32+40 3.2+27 0.37 - - -

Katz Index of ADL = = = 5407 48=x0.7 0.0002

CSHA CFS - - - 0.90

Very fit - - - 1(0.3%) -

Well = = = 42 (12%) 1 (5%)

Well—with treated comorbidities - - - 166 (46%) 9 (45%)

Vulnerable = = = 63 (17%) 4 (20%)

Mildly frail = = = 65 (18%) 5 (25%)

Moderately frail - - - 25 (6.9%) 1(5%)
Procedure related
AVR+CABG 119 (28%) 23 (41%) 0.061 = = =
Urgency
Elective 280 (67%) 38 (68%) 0.88 328 (91%) 16 (80%) 0.13
Urgent 139 (33%) 18 (32%) 1.0 34 (10%) 4 (20%) 0.13
Emergency 1 (0.2%) 0 (0%) 1.0 0 (0%) 0 (0%)
Bicuspid AV 28 (7%) 4 (7%) 0.78 Information not available

Values are mean + SD or n (%)

ADL, activities of daily living; AV, aortic valve; AVR, aortic valve replacement; BMI, body mass index; CABG, coronary artery bypass grafting; CAD,
coronary artery disease; CSHA CFS, Canadian Study of Health and Ageing Clinical Frailty Scale; DM, diabetes mellitus; EuroSCORE, European

System for Cardiac Operative Risk Evaluation; LVEF, left ventricular ejection fraction; MI, myocardial infarction; SAVR, surgical aortic valve
replacement; TAVI, transcatheter aortic valve implantation; TIA, transient ischaemic attack.

RRs for AV intervention by ethnicity

The RRs for incidence rates of SAVR and TAVI are shown
in tables 2 and 3, respectively. For the overall popula-
tion, Asians were less likely to undergo AV intervention
compared with Whites with an RR of 0.66 (95% CI 0.50
to 0.87) and 0.27 (95% CI 0.18 to 0.43) for SAVR and
TAVI, respectively. However, the age-adjusted RRs were
not statistically significant: 1.19 (95% CI 0.90 to 1.58) for
SAVR and 0.77 (95% CI 0.51 to 1.26) for TAVIL.

DISCUSSION
This is the first UK-based study to explore the ethnic
differences in the rates of SAVR and TAVI for AS and has

a number of novel findings. First, our data shows that
the overall number of procedures, in particular TAVI,
is disproportionately lower in ethnic minority patients,
accounting for only 3.7% of all TAVIs over the last 5 years.
Second, this study highlights some important differences
in the patient characteristics of Asian and White patients
undergoing SAVR and TAVI. Asian patients undergoing
SAVR were on average byears younger than their White
counterparts with higher percentages of diabetes and
stroke and with a trend towards more concomitant CABG
(41% vs 28%). Asian patients undergoing TAVI were on
average 3 years younger than White patients, had a greater
prevalence of diabetes and coronary artery disease and a
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worse functional status. However, the rate of TAVI proce-
dures in Asians>85 years age group was nearly half of that
in the White patients.

Asians are the largest ethnic group within the UK at
7% and in Leicestershire they constitute a much larger
proportion of the population at 16%." Hence, the crude
rates from our data suggest that TAVI is either being
offered, performed or is required less frequently in
ethnic minority patients. Possible reasons for fewer TAVIs
in Asians may be the earlier presentation with severe AS at
a younger age, leading to more SAVR being performed.
Alternatively, given the greater comorbidity burden and
the higher perceived risks, the possibility of not being
offered TAVI and being more likely to opt for medical
management, as well as patients declining intervention at
an older age could also play a role.

Referral patterns for TAVI in ethnic minorities explored
in a previous study subanalysis showed that 20.5% of
ethnic minority patients were hospitalised for heart
failure or AS related symptoms at the time of referral.’
Similarly, in our cohort, 4 (20%) of 16 Asian patients
(vs 10% of White patients) underwent an urgent TAVL
This may be suggestive of delayed presentation and diag-
nosis, or alternatively, delayed referral for consideration
of TAVI. However, this is speculation as the exact reasons
for procedural indication were not explored. Further-
more, studies have shown that postprocedural mortality
remains similar among ethnic groups but procedural
outcomes, by ethnicity varies. For example, Black patients
may require prolonged ventilation and hospitalisation,
have renal failure, bleeding complications that require
reintervention and higher rates of rehospitalisation
post-SAVR.*® Data for other ethnic groups is limited and
requires further investigation.

Potential reasons for these disparities are thought to be
complex and multifactorial, such as lower referral rates
and higher rates of patients declining intervention.” ” '
Lower socioeconomic status including education level
and employment status may also impact a patient’s
understanding of the need to seek medical attention and
accept treatment. Furthermore, socioeconomic status
and ethnicity may also influence physicians’ percep-
tion of patients, affecting the consultation dynamics.”
Language barrier and cultural differences”’ may be a
further hindrance for patients to express their symptoms
or seek healthcare in the first place. In the US, Black and
Latinos are relatively underrepresented in the primary
healthcare system and less likely to be referred to cardi-
ologists or cardiac surgeons. However, a review of cardio-
vascular care delivered in the National Health Service
(NHS) in the UK has shown that Asians have higher
levels of presentation and better access to secondary care
management™ but not necessarily primary care than
other ethnic minority groups.23

Some studies have suggested that the lower rates of inter-
vention in ethnic minorities may represent a lower preva-
lence of ASin these groups.5 However, there is no conclusive

data on the true prevalence or incidence of AS by ethnicity
in the UK. OxValve, a large echocardiographic screening
study identified 1.3% of individuals>65 years, had undi-
agnosed AS. However, this cohort comprised of predomi-
nantly white patients (99%) in an affluent setting, which is
not reflective of the ethnically diverse UK population.** In
a US-based echocardiographic study that included 272429
patients, the prevalence of severe AS was estimated as 0.91%
in white patients and 0.29% in black patients.” Data on AS
prevalence from low-income countries or South Asia is very
limited.*® Two Indian studies including a total of 17017
patients estimated a prevalence of isolated AS at 4.8%-—
7.3%, of which 58%-65% was attributable to degenerative
(trileaflet) AS. Clinical presentation for AS was approxi-
mately a decade earlier in these two South Asian studies
in comparison to Western data.?” * This may be attribut-
able to an accelerated process of disease progression due
to the higher burden of cardiovascular risk factors. In the
UK, cardiovascular mortality is the leading cause of death
among Asians, but despite this, their life expectancy is on
average 3years higher than the white population.” Hence,
the presumption of a lower life expectancy among ethnic
minorities to be a contributing factor to a lower prevalence
of AS or the need for SAVR/TAVI is unlikely to be the case,
at least in the UK population. The Multi-Ethnic Study of
Atherosclerosis adjusted analyses have also shown no differ-
ence in AV calcification prevalence and progression among
whites, blacks, Hispanics and Chinese.*

Ethnic minorities are known to be underrepresented
in cardiovascular research including studies in AS, despite
having a high burden of cardiovascular risk factors and
disease. Hence, the understanding of pathophysiology,
epidemiology, presentation and management of AS in
ethnic minorities is limited. Existing guidelines may not be
generalisable to these patient groups. Therefore, sociodemo-
graphic differences in the incidence, prevalence, treatment
and outcomes of patients with AS need to be investigated on
a national level within the diverse UK population.

LIMITATIONS

These are results from a single-centre observational study
that may not be generalisable to the rest of the UK popula-
tion or other ethnicities, but significant variance is unlikely
given the uniform provision of the NHS services across the
UK. As analysis was limited to those with a Leicestershire post-
code, data related to 57% of the procedures was excluded,
the remaining 43% of patients were further divided into
age groups leading to very small number of procedures in
certain subgroups, as reflected by the wide confidence inter-
vals, which may affect the precision of estimates and limit the
statistical power of comparisons and conclusions. In addi-
tion, it was not possible to assess for differences by sex or
correct for confounders other than age due to small sample
size. AV intervention rates in other ethnic groups than
white and Asian were not explored due to small numbers
that would preclude any reliable statistical comparison. Our
data cannot take into consideration referral patterns or
identify patients that were not offered or may have declined
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intervention. Ethnic demographics were selfreported and
accurate categorisation of mixed ethnicities cannot be
assumed. Ethnicity data by region from the UK Census 2021
was not available at the time of analysis.

CONCLUSIONS

The crude rates of AV interventions are lower in Asian
patients compared with the White population in Leices-
tershire, although the age-adjusted rate was not statistically
different. Further research to determine the sociodemo-
graphic differences in prevalence, incidence, mechanisms
and treatment of AS across the UK is required to identify
potential health inequalities and tailor future strategies for
research and healthcare policies to address these.
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