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Background: Ethnic minorities may face disparities in access to health care and clinical outcomes.
Transcatheter aortic valve replacement (TAVR) has an established role in treatment of patients with severe
symptomatic aortic stenosis, however outcome of these procedures among different demographics within the
multi-ethnic Israeli society is unknown. We sought to compare mortality following TAVR between Jewish
and Arab patients in Israel.

Methods: A prospective single-center TAVR registry in northern Israel was analyzed. We compared post-
procedural survival among Arab and Jewish patients who underwent TAVR, presenting the estimated hazard
ratio (HR) using Cox regression.

Results: Of 923 subjects who underwent TAVR between 2010-2021, 172 (19%) were Arab and 751 (81%)
were Jewish. The Arab patient population was younger (mean 77 vs. 81 years, P<0.001), had lower prevalence
of coronary artery disease (34%, vs. 43%, P=0.02), hypertension (80% vs. 88%, P<0.01) and calculated
procedural mortality (EuroScore II: mean 4.6 vs. 4.9, P=0.02), and higher percentage of females (65% uvs.
53%, P=0.01), body mass index (mean 30 vs. 28, P<0.001) and creatinine clearance (mean 67 vs. 59 mL/min,
P<0.001). Arab patients had similar post-procedural mortality compared to Jewish patients [7-day mortality:
adjusted HR 1.51, 95% confidence interval (CI): 0.39-5.77, P=0.55; 30-day mortality: adjusted HR 1.79,
95% CI: 0.62-5.18, P=0.29; 1-year mortality: adjusted HR 1.24, 95% CI: 0.72-2.12, P=0.43].
Conclusions: Arab patients undergoing TAVR were younger and had lower predicted mortality than

Jewish counterparts, however, these characteristics did not translate into improved post-procedural survival.
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Introduction by timely valve replacement (3,4). Transcatheter aortic

Aortic stenosis has an estimated prevalence of 3-5% among valve replacement (TAVR) is an effective therapy for

persons over the age of 75 (1) and is the most common
cause for hospitalization due to valvular disease in the

severe symptomatic aortic stenosis (3,4), however several

studies have documented disparities in access to TAVR

developed world (2). Severe symptomatic aortic stenosis
is associated with high mortality, which may be prevented
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among different racial and ethnic groups (5,6). Treatment

disparities may arise from differences in socioeconomic,
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(n=172) (n=751)

Figure 1 Study flow chart for distribution of study groups.

cultural, immigration-related, and genetic factors, as well
as the conscious or unconscious racial bias of health care
providers (7).

As of 2021, persons of Arab ethnicity constitute 21% of
the population of the state of Israel (8). Despite universal
health coverage, Arabs in Israel have poorer healthcare
utilization patterns, worse health outcomes and shorter life
expectancy than Jews (9-13). However, outcome of TAVR
procedures among different demographics within Israeli
society is unknown. Therefore, the aim of this study was to
characterize the Israeli Arab and Jewish patients undergoing
TAVR and compare their post-procedural mortality. We
present this article in accordance with the STROBE
reporting checklist (available at https://jtd.amegroups.com/
article/view/10.21037/jtd-23-1391/rc).

Methods
Study population

This study utilized the Carmel Medical Center prospective
registry, which documents all TAVR procedures performed
at this institute. Clinical and procedural data of consecutive

Highlight box

Key findings

® Despite Arab subjects having lower-risk characteristics and lower
predicted mortality than Jewish patients undergoing transcatheter
aortic valve replacement (TAVR), post-procedural mortality was

similar in both patient groups.

What is known and what is new?

* Ethnic minorities may face disparities in access to health care and
clinical outcomes.

e In a cohort of subjects with severe aortic stenosis referred for
TAVR in Israel, Arab patients had lower-risk characteristics and
lower predicted mortality compared to Jewish patients.

What is the implication, and what should change now?
e These findings should be verified in larger prospective studies.
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patients who underwent TAVR between March 2010 and
March 2021 was extracted and analyzed. Survival analysis
was performed via a computerized national database. The
study was conducted in accordance with the Declaration of
Helsinki (as revised in 2013). The institutional review board
of Carmel Medical Center approved the study protocol
(No. 0029-14), and informed consent was taken from all
the patients. We compared baseline demographic, clinical
and procedural patient characteristics as well as 7-day,
30-day, and 1-year mortality between Arabs and Jewish
patients who underwent TAVR for severe aortic stenosis.

Statistical analysis

Comparison between Jewish and Arab patients was
performed using Chi-square (or Fisher’s exact test) for
categorical variables. For continuous variables, the #-test
(or Wilcoxon rank-sum test) was used. Univariate and
multivariable Cox regression was implemented to compare
the hazard for mortality (at 7 days, 30 days and 1 year,
separately) between Jews and Arabs. Hazard ratios (HRs)
were presented with 95% confidence intervals (95% Cls).
In the multivariable Cox regression, adjustments were made
for variables that were found significantly different between
Jews and Arabs. The statistical analyses were performed
using SAS 9.4 software (SAS Institute Inc., Cary, NC,
USA). P value <0.05 was considered statistically significant.

Results

The study cohort included 923 subjects [172 (19%) Arabs,
751 (81%) Jews] (Figure I). Baseline patient characteristics
are presented in Table 1. The Arab patient population
was younger (mean 77 vs. 81 years, P<0.001), had lower
prevalence of coronary artery disease (34%, vs. 43%,
P=0.02), hypertension (80% vs. 88%, P<0.01) and calculated
procedural mortality (EuroScore II: mean 4.6 vs. 4.9,
P=0.02), and higher percentage of females (65% vs. 53%,
P=0.01), body mass index (mean 30 vs. 28, P<0.001) and
creatinine clearance (mean 67 vs. 59 mL/min, P<0.001).
Jewish and Arab patients had similar comorbidities
including smoking (16% vs. 15%, P=0.60), diabetes
mellitus (40% vs. 38%, P=0.67), history of coronary
bypass surgery (15% wvs. 12%, P=0.30), atrial fibrillation
(24% wvs. 23%, P=0.69), peripheral artery disease (8% us.
6%, P=0.28) and previous stroke (9% vs. 8%, P=0.60).
Moreover, no differences were found in imaging findings by
echocardiography or computed tomography angiography.
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Table 1 Baseline demographic, clinical and imaging characteristics
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Demographic/clinical/imaging characteristics Jews (n=751) Arabs (n=172) P value
Age (years) 817 [82] 77+7 [78] <0.001
Gender, female 401 (53%) 111 (65%) 0.01
Height (cm) 164+10 [164] 164+9 [165] 0.93
Weight (kg) 75+16 [74] 81+18 [80] <0.001
Body mass index (kg/m?) 28+6 [27] 306 [30] <0.001
Smoking history 121 (16%) 25 (15%) 0.60
Diabetes mellitus 297 (40%) 65 (38%) 0.67
Hyperlipidemia 590 (79%) 137 (80%) 0.75
Hypertension 660 (88%) 138 (80%) <0.01
Dialysis 10 (1%) 6 (3%) 0.09
Atrial fibrillation 181 (24%) 39 (23%) 0.69
Pre-existing complete left bundle branch block 169 (23%) 30 (17%) 0.14
Pre-existing permanent pacemaker 60 (8%) 8 (5%) 0.13
Coronary artery disease 325 (43%) 58 (34%) 0.02
Prior coronary bypass surgery 115 (15%) 21 (12%) 0.30
Previous stroke 66 (9%) 13 (8%) 0.60
Chronic lung disease 84 (11%) 18 (10%) 0.78
Peripheral artery disease 62 (8%) 10 (6%) 0.28
Bicuspid aortic valve 42 (6%) 4 (2%) 0.07
Hemoglobin (g/dL) 11.8+1.57 [11.9] 11.8+1.65[12] 0.97
Hematocrit (%) 36.4+4.47 [36] 36.6+5.38 [37] 0.63
Creatinine (mg/dL) 1.1£0.5[1.2] 1.1+0.7 [0.94] 0.23
Creatinine clearance (mL/min)" 59.2+23.1 [56] 67.0+26.3 [66] <0.001
EuroScore Il 4.9+4.4 [3.6] 4.6+4.3 [3.2] 0.02
Ejection fraction (%) 56.4+10.1 [60] 56.3+9.2 [60] 0.24
Maximal aortic valve pressure gradient (mmHg) 82.5+23.6 [79] 83.7+23.8 [79] 0.57
Mean aortic valve pressure gradient (mmHg) 51.0+15.8 [48] 50.3+14.7 [47] 0.59
Aortic annulus perimeter (mm) 20.7+9.0 [23.9] 20.2+9.2 [23.6] 0.37
Aortic valve area (cm?) 0.76+0.15 [0.77] 0.75+0.14 [0.75] 0.64
Average aortic annulus diameter (cm) 23.0+4.9 [23.5] 22.8+5.0 [23.5] 0.56

Data are presented as n (%) or mean = standard deviation [median]. ', calculated by the Cockcroft-Gault Equation.

Procedural characteristics and outcomes are presented
in Table 2. Heparin dosage was significantly higher in
Arab patients than in Jewish patients (6,500 vs. 5,000 mL,
P<0.001), which reflected the higher body mass index of
this population. There were no differences in the volume
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of contrast media used, fluoroscopy time, rate of balloon
pre- and post-dilatation between, need for pacemaker
implantation or number of blood units administered
between patient groups. Post-procedural mortality was
similar among Jewish and Arab patients (7-day mortality:
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Table 2 Procedural characteristics and outcomes
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Procedural outcomes Jews (n=751) Arabs (n=172) P value
Valve pre-dilatation 220 (29.2) 46 (26.7) 0.46
Valve post-dilatation 136 (18.1) 25 (14.5) 0.26
New left bundle branch block 95 (12.6) 31 (18.0) 0.06
Permanent pacemaker implantation 101 (13.4) 20 (11.6) 0.78
Contrast volume (mL) 176+66.5 [170] 174+63.5 [170] 0.68
Fluoroscopy time (min) 23.2+10.7 [20.7] 22.5+9.2 [20] 0.39
Heparin dose (mL) 6,186+3,071 [5,000] 6,616+1,840 [6,500] <0.001
Blood units 0.7+£1.5[0] 0.9+2.3 [0] 0.80
7-day mortality 10 (1.3) 3(1.7) 0.72
30-day mortality 15 (2.0) 5(2.9) 0.40
1-year mortality 72 (9.5) 18 (10.5) 0.72

Data are presented as n (%) or mean + standard deviation [median].

Table 3 Univariate and multivariable Cox regression: mortality among Arab vs. Jewish patients undergoing transcatheter aortic valve replacement

HR Adj. HR
Mortality (Arab vs. Jews)
Value 95% Cl P value Value 95% ClI P value
Mortality in 7 days 1.31 0.36-4.76 0.6828 1.51 0.39-5.77 0.55
Mortality in 30 days 1.46 0.53-4.02 0.4627 1.79 0.62-5.18 0.29
Mortality in 1 year 1.1 0.66-1.84 0.7183 1.24 0.72-2.12 0.43
Adjustments were made for: age, gender, BMI, creatinine clearance, hypertension, coronary artery disease and EuroScore Il. HR, hazard

ratio; adj. HR, adjusted HR; Cl, confidence interval; BMI, body mass index.

1.3% wvs. 1.7%, P=0.72; 30-day mortality: 2.0% vs. 2.9%,
P=0.40; 1-year mortality: 9.5% wvs. 10.5%, P=0.72).
Univariate survival analysis (Cox regression)
demonstrated no significant difference in the risk for
7-day, 30-day and 1-year mortality between Jewish and
Arab patients undergoing TAVR (Table 3). As there
were significant differences between Jews and Arabs
in demographic and clinical factors, multivariable Cox
regression was performed as well. Although Arab patients
were younger and had lower predicted procedural risk,
after adjusting for age, gender, body mass index, creatinine
clearance, hypertension, coronary artery disease, and
EuroScore 11, they still had similar post-procedural
mortality compared to Jewish patients (7-day mortality:
adjusted HR 1.51, 95% CI: 0.39-5.77, P=0.55; 30-day
mortality: adjusted HR 1.79, 95% CI: 0.62-5.18, P=0.29;
1-year mortality: adjusted HR 1.24, 95% CI: 0.72-2.12,
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P=0.43).

Discussion

In a cohort of subjects with severe aortic stenosis
referred for TAVR in Israel, Arab patients had lower-risk
characteristics and lower predicted mortality compared
to Jewish patients, however these characteristics did not
translate into improved post-procedural survival.

Ethnic disparities in the presentation and outcome of
cardiovascular disease over the world have been attributed
to variability in the prevalence of cardiovascular risk
factors, differences in screening for primary prevention,
poor health literacy, healthcare-seeking behaviors, and
compliance to treatment among specific ethnicities (14).
Before the introduction of TAVR, Black individuals in the

United States were significantly less likely to receive aortic
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valve replacement compared to Whites (39% vs. 53%,
P=0.04) (15). Analysis of the Society of Thoracic Surgeons
Transcatheter Valve Therapy (STS TVT) Registry covering
the post-TAVR introduction period from 2011 to 2016
revealed under-representation of Black individuals among
those receiving transcatheter therapies (16,17).

Despite universal health coverage, Arabs in Israel
have poorer healthcare utilization patterns, worse health
outcomes and shorter life expectancy than Jews (9-13).
Several previous studies reported that Israeli Arabs were
at increased risk for coronary events (18) and presented
at a younger age than Israeli Jews with acute myocardial
infarction or heart failure (19-20). In the present study, the
percentage of Arab patients undergoing TAVR procedures
within the total study cohort reflected the relative size of
this ethnic segment within Israeli society. The fact that
lower-risk characteristics of Arab patients did not result
in decreased mortality may have several explanations.
It is possible that Arab subjects had co-morbidities that
were not identified in the present study which may have
adversely affected their clinical outcome. The higher
percentage of female subjects within the Arab subgroup
may have impacted the findings, as some studies have noted
increased mortality among females undergoing TAVR (21).
Arab subjects had increased body mass index which may
have contributed to patient-prosthesis mismatch, which
is associated with worse clinical outcome. Life-course
adversity through epigenetic processes is one potential
mechanism which may have prevented the lower risk profile
of Arabs undergoing TAVR from translating into more
favorable clinical outcome.

While our study demonstrated valuable insights, it is
important to acknowledge its limitations. This research was
conducted at a single center in northern Israel, potentially
lacking the statistical power to discern subtle outcome
differences within the study subgroups. A multi-center
study spanning different regions of the country may provide
a more comprehensive representation of disparities between
ethnic groups on a national scale.

Conclusions

Despite Arab subjects having lower-risk characteristics and
lower predicted mortality than Jewish patients undergoing
TAVR, post-procedural mortality was similar in both
patient groups. These findings should be verified in larger
prospective studies.
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