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ABSTRACT
Background  Transcatheter aortic valve replacement 
(TAVR) is increasingly used for aortic valve replacement 
instead of surgical aortic valve replacement (sAVR). We 
aimed to examine the impact of diabetes on 30-day 
mortality, 30-day readmission and compare outcomes 
between TAVR and sAVR.
Methods  Data were extracted from the Nationwide 
Readmissions Database from 2012 to 2017. The primary 
outcome was 30-day mortality, and the secondary 
outcome was 30-day readmission.
Results  The study included 110 135 patients who 
underwent aortic valve replacement. Of these, 59 466 
(54.0%) were hospitalised for TAVR, and 50 669 (46.0%) 
underwent sAVR. Diabetes was present in 36.4% of TAVR 
patients and 29.1% of sAVR patients. In TAVR patients, the 
adjusted risk of 30-day readmission and mortality was 
similar regardless of diabetes status (aHR=0.94 (0.86–
1.03); 0.97 (0.84–1.12); respectively). However, sAVR 
patients with diabetes had a higher adjusted risk of 30-day 
mortality (aHR=1.13 (1.01–1.25)) but not readmission 
(aHR=0.92 (0.84–1.01)). When comparing outcomes 
between TAVR and sAVR in patients with diabetes, TAVR 
patients were older and had a higher prevalence of chronic 
kidney disease (CKD). Nevertheless, 30-day readmission 
and mortality were lower in patients who underwent 
TAVR (aHR=0.59 (0.53–0.67), aHR=0.29 (0.25–0.34), 
respectively) compared with sAVR. Coronary artery disease 
was the most significant predictor of readmission in 
patients with diabetes. CKD increased the risk of mortality 
by almost twofold in both techniques.
Conclusion  Diabetes increases the risk of short-term 
mortality in sAVR but not TAVR. Moreover, the incidence 
of 30-day mortality and readmission is lower in TAVR 
compared with TAVR among patients with diabetes.

INTRODUCTION
Aortic stenosis (AS) is a common aortic 
valve disorder characterised by progressive 
valve stiffening, which causes left ventricular 
outflow obstruction.1 Severe AS is character-
ised by a significant limitation of blood flow 

through the valve and is observed in approx-
imately 2%–9% of individuals aged 75 years 
and older.2 This condition primarily affects 
older adults, progressing with advancing age. 
AS poses a significant burden on the health-
care system due to its progressive nature and 
the high mortality rate once symptomatic.3

Type 2 diabetes (T2D) is a common chronic 
medical condition that affects nearly 10.5% of 
the US population.4 Cardiovascular disease, 

WHAT IS ALREADY KNOWN ON THIS TOPIC
	⇒ Transcatheter aortic valve replacement (TAVR) is in-
creasingly used for aortic valve replacement instead 
of surgical aortic valve replacement (sAVR).

	⇒ Previous studies have demonstrated an increased 
prevalence of T2D in patients with aortic stenosis 
(AS) and a higher incidence of AS in diabetes pa-
tients, highlighting the bidirectional relationship be-
tween these conditions.

WHAT THIS STUDY ADDS
	⇒ This study shows that diabetes significantly increas-
es the 30-day mortality risk in sAVR but not TAVR.

	⇒ Moreover, the incidence of 30-day mortality and 
readmission is higher in sAVR compared with TAVR 
among patients with diabetes.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

	⇒ The findings suggest that TAVR may be a safer 
and more effective alternative to sAVR for patients 
with diabetes, reducing short-term mortality and 
morbidity.

	⇒ This supports the use of minimally invasive tech-
niques such as TAVR in clinical guidelines for di-
abetic patients with AS, potentially influencing 
decision-making in cardiology practice.

	⇒ Future research should focus on long-term out-
comes and the cost-effectiveness of TAVR in dia-
betes populations to further inform policy decisions.
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strongly associated with diabetes, remains the leading 
cause of death among diabetes patients.5 Previous studies 
have demonstrated an increased prevalence of T2D in 
patients with AS6 and an higher incidence of AS among 

individuals with diabetes.7 Additionally, diabetes has been 
linked to a greater progression of AS from mild to severe.8

Our study aims to examine the impact of diabetes 
on short-term cardiovascular outcomes in patients with 
severe AS hospitalised for either surgical aortic valve 
replacement (sAVR) or transcatheter aortic valve replace-
ment (TAVR). Using the Nationwide Readmissions Data-
base (NRD), a large US cohort, we also aim to compare 
the outcomes of sAVR and TAVR in individuals with T2D.

METHODS
Data source
We extracted data from the NRD. This database was devel-
oped by the Agency for Healthcare Research and Quality 
as part of the Healthcare Cost and Utilization Project 
and contains data on all-payer hospital inpatient stays. 
The NRD includes comprehensive patient information, 
such as demographics, medical history, discharge status, 
readmission parameters and cardiovascular outcomes. To 
extract the data, we used the International Classification 
of Diseases, Ninth and Tenth Revisions, Clinical Modifica-
tion (ICD-9-CM and ICD-10-CM) codes to identify admis-
sions of patients who underwent TAVR or sAVR from 
2012 to 2017. The following codes were used to identify 
patients who underwent sAVR (ICD-9-CM 35.21, 35.22; 
ICD-10-CM 02RF07Z, 02RF08Z, 02RF0JZ, 02RF0KZ), 
while patients who underwent TAVR were identified 
by these codes (ICD-9-CM 35.05, 35.06; ICD-10-CM 
02RF37H, 02RF37Z, 02RF38H, 02RF38Z, 02RF3JH, 
02RF3JZ, 02RF3KH, 02RF3KZ). Patients were excluded if 
they were under 18 years or had missing data regarding 
age, gender or outcomes.

Diagnosis and outcomes
We extracted patients hospitalised with a primary diag-
nosis of aortic valve replacement, either sAVR or TAVR 
(index group), and then followed them for up to 30 
days. Patients were stratified based on the presence or 
absence of diabetes. The primary outcome was 30-day 
mortality, and the secondary outcome was 30-day read-
mission. We also explored the predictors of readmission 
and mortality, as well as the aetiology of readmission. 

Table 1  Comparison of readmitted versus non-readmitted 
patients undergoing transcatheter aortic valve replacement, 
according to the presence of diabetes

No diabetes (%)
N=36 457

Diabetes (%)
N=20 922 P value

Mean (SD) 80.8 (8.3) 77.8 (8.1) <0.001

Age (years)

 � <55 366 (1.0) 180 (0.9)

 � 55–64 1260 (3.5) 1088 (5.2)

 � 65–74 5512 (15.1) 5331 (25.5)

 � 75–84 15 007 (41.2) 9578 (45.8)

 � >84 14 312 (39.3) 4745 (22.7)

Gender

 � Male 19 414 (53.3) 12 000 (57.4) <0.001

 � Female 17 043 (46.7) 8922 (42.6)

Income

 � Low 6173 (17.2) 4305 (20.8) <0.001

 � Low-mid 9110 (25.3) 5606 (27.1)

 � High-mid 10 214 (28.4) 5755 (27.8)

 � High 10 484 (29.1) 5011 (24.2)

Obesity 4807 (13.2) 6094 (29.1) <0.001

Hypertension 30 822 (84.5) 19 616 (93.8) <0.001

Smoking 12 578 (34.5) 7269 (34.7) 0.557

Dyslipidaemia 23 300 (63.9) 15 419 (73.7) <0.001

Peripheral vascular 
disease

7834 (21.5) 3423 (16.4) <0.001

Chronic kidney 
disease

9194 (25.2) 8522 (40.7) <0.001

Coronary artery 
disease

1434 (3.9) 691 (3.3) <0.001

Length of stay, 
median (IQR)

2 (1-3) 2 (1-4) 0.01

Table 2  HRs of 30-day outcomes in patients with TAVR and sAVR

TAVR diabetes 
versus non-
diabetes P value

sAVR diabetes 
versus non-diabetes P value

TAVR versus 
sAVR diabetes P value

Readmission

 � HR (95% CI) 0.93 (0.85 to 1.01) 0.093 0.93 (0.85 to 1.01) 0.1 0.59 (0.54 to 0.66) <0.001

 � Adjusted HR (95% CI) 0.94 (0.86 to 1.03) 0.208 0.92 (0.84 to 1.01) 0.093 0.59 (0.53 to 0.67) <0.001

Mortality

 � HR (95% CI) 0.91 (0.80 to 1.05) 0.2 1.06 (0.96 to 1.18) 0.207 0.35 (0.30 to 0.40) <0.001

 � Adjusted HR (95% CI) 0.97 (0.84 to 1.12) 0.712 1.13 (1.01 to 1.25) 0.02 0.29 (0.25 to 0.34) <0.001

sAVR, surgical aortic valve replacement; TAVR, transcatheter aortic valve replacement.
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Outcomes were identified by their ICD codes and chosen 
based on similar studies from the literature.

Statistical analysis
We compared TAVR patients who were readmitted with 
those who were not, within both diabetes and non-
diabetes groups. Further, we compared readmitted 
patients according to the presence of diabetes. A similar 
comparison was made for sAVR patients. Finally, we 
compared outcomes between diabetes patients who 
underwent sAVR and those treated with TAVR. Baseline 
characteristics within each group are shown as mean 
(SD), median (IQR) or n (%). Differences in baseline 
characteristics were analysed using the Pearson χ2 test 
for categorical variables and the independent t-test for 
continuous variables. The Kaplan-Meier curve and log-
rank test were used to compare the incidence of 30-day 
readmission and mortality. Cox regression analysis was 
performed to obtain adjusted HRs after accounting for 
significant comorbidities and demographic differences 
between the groups. Variables included age, gender, 
income, obesity, hypertension, smoking, dyslipidaemia, 
peripheral vascular disease, chronic kidney disease 
(CKD) and coronary artery disease (CAD). All statistical 
analysis was performed with SPSS software, and the signif-
icance threshold was set at p<0.05.

RESULTS
Study group
The study included 110 135 patients who underwent 
aortic valve replacement. Of these, 59 466 (54%) were 
hospitalised for TAVR and 50 669 (46%) for sAVR. Among 
TAVR patients, 36.4% had diabetes, while diabetes preva-
lence was 29.1% among sAVR patients.

Transcatheter aortic valve replacement (TAVR)
Among non-diabetes patients, 1339 (3.52%) who 
underwent TAVR were admitted. Readmitted patients 

were older relative to non-readmitted patients (81.9 
(7.9) vs 80.8 (8.3) years, respectively; p<0.001) 
(online supplemental table 1). CKD and CAD were 
more common among readmitted patients. Cardio-
metabolic risk factors and comorbidities were signifi-
cantly less prevalent in non-readmitted patients. The 
length of stay (LoS) during initial hospitalisation was 
considerably longer in readmitted patients (3 (4) vs 
2 (3)), p<0.001. Among diabetes patients who under-
went TAVR, 748 (3.45%) were readmitted. Readmitted 
patients were older and had a higher prevalence of 
CAD, as well as twofold longer LoS (p<0.001 for both 
comparisons) (online supplemental table 2).

When comparing readmitted patients with TAVR 
according to the presence of diabetes, those with diabetes 
were younger and more likely to be men (table 1). Obesity, 
hypertension, dyslipidaemia and CKD were more preva-
lent in the presence of diabetes, while CAD prevalence 
did not differ significantly. The incidence of 30-day read-
mission and mortality were not different according to the 
presence of diabetes (adjusted HR=0.94 (0.86–1.03); 0.97 
(0.84–1.12), respectively) (table 2 and figure 1).

Surgical aortic valve replacement (sAVR)
Among patients who underwent sAVR, 4.7% of non-
diabetes patients and 4.9% of diabetes patients were 
readmitted. Online supplemental tables 3 and 4 compare 
the demographics and comorbidities of readmitted 
patients to non-readmitted ones. In both diabetes and 
non-diabetes groups, readmitted patients were older and 
more likely to have CAD and CKD (p<0.05 for all compar-
isons). No significant difference in the gender distribu-
tion was observed. Interestingly, all readmitted patients 
initially had a shorter LoS.

When we compared readmitted sAVR patients, 
those with diabetes were, on average, 3 years older (69 
(10) vs 66 [(13), diabetes vs non-diabetes, p<0.001), 
more likely to have a lower income, and had a high 

Figure 1  Kaplan-Meier curve comparing the probability of (A) readmission-free survival and cumulative survival (B) in patients 
with versus without diabetes undergoing TAVR. Patients were stratified into non-diabetes (blue line) and diabetes (red line). The 
x-axis represents days after discharge. The y-axis represents cumulative readmission-free survival in (A) and survival in (B). 
TAVR, transcatheter aortic valve replacement
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prevalence of obesity, dyslipidaemia, hypertension 
and CKD (p<0.05 for all comparisons) (table 3). sAVR 
patients with diabetes were not at increased risk of 

readmission within 30 days (HR=0.92 (0.84–1.01)) 
but had a higher adjusted risk of mortality (aHR=1.13 
(1.01–1.25)) (table 1 and figure 2).

Comparison of TAVR to sAVR in patients with diabetes
We further compared both aortic replacement techniques 
in diabetes patients. TAVR patients were, on average, 9 
years older than sAVR patients (78 (8) vs 69 (10), respec-
tively, p<0.001), more likely to have a higher income, 
and had a higher prevalence of CKD (44.3% vs 30.3%, 
TAVR vs sAVR, p<0.001) (table 4). Fewer women under-
went sAVR compared with TAVR (34.4 vs 40.4%, respec-
tively; p=0.018). Figure 3 shows the Kaplan-Meier curves 
of readmission and mortality. The incidence of 30-day 
readmission and mortality was lower in TAVR patients 
(adjusted HR=0.59 (0.53–0.67); 0.29 (0.25–0.34), respec-
tively) (table 2).

Predictors of the 30-day outcome
Age was associated with a higher risk of readmission 
in diabetes patients undergoing aortic valve replace-
ment (table  5). However, gender distribution did not 
significantly impact outcomes in either technique. CAD 
increased the risk of readmission by nearly twofold in 
TAVR patients (OR=2.01 (1.48–2.72)) and by 3.5-fold in 
sAVR patients (OR=3.52 (2.56–4.85)). Interestingly, risk 
factors such as obesity, hypertension and dyslipidaemia 
were associated with a lower risk of readmission.

Age and female gender increased the risk of mortality 
in sAVR (OR=1.01 (1.009–1.02), 1.46 (1.23–1.74), 
respectively), but not in TAVR (table 6). CKD increased 
the risk of mortality by nearly twofold in both groups 
(OR=2.02 (1.60–2.53)), 2.33 (1.96–2.69), TAVR and 
sAVR, respectively). CAD was also associated with a 
higher risk in sAVR patients (OR=1.70 (1.07–2.69)) but 
not in TAVR ones.

Table 3  Comparison of readmitted versus non-readmitted 
patients undergoing sAVR, according to the presence of 
diabetes

No diabetes (%)
N=1706

Diabetes (%)
N=729 P value

Mean (SD) 66.9 (13.9) 69.1 (10.1) <0.001

Age (years)

 � <55 294 (17.2) 59 (8.1) <0.001

 � 55–64 312 (18.3) 146 (20.0)

 � 65–74 528 (30.9) 283 (38.8)

 � 75–84 478 (28.0) 218 (29.9)

 � >84 94 (5.5) 23 (3.2)

Gender

 � Male 1155 (67.7) 478 (65.6) 0.305

 � Female 551 (32.3) 251 (34.4)

Income

 � Low 422 (25.2) 195 (26.9) 0.016

 � Low-mid 423 (25.2) 192 (26.5)

 � High-mid 407 (24.3) 197 (27.2)

 � High 424 (25.3) 140 (19.3)

Obesity 177 (10.4) 197 (27.0) <0.001

Hypertension 1038 (60.8) 637 (87.5) <0.001

Smoking 514 (30.1) 194 (26.6) 0.080

Dyslipidaemia 855 (50.1) 480 (65.8) <0.001

Peripheral vascular 
disease

186 (10.9) 100 (13.7) 0.048

Chronic kidney disease 271 (15.9) 221 (30.3) <0.001

Coronary artery disease 224 (13.1) 47 (6.4) <0.001

Length of stay, median 
(IQR)

4 (2-7) 5 (3-9) <0.001

Figure 2  Kaplan-Meier curve comparing the probability of (A) readmission-free survival and cumulative survival (B) in patients 
with versus without diabetes undergoing sAVR. Patients were stratified into non-diabetes (blue line) and diabetes (red line). The 
x-axis represents days after discharge. The y-axis represents cumulative readmission-free survival in (A) and survival in (B). 
sAVR, surgical aortic valve replacement.
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DISCUSSION
We have previously demonstrated that TAVR is increas-
ingly being done in patients with diabetes, whereas the 

proportion of sAVR is decreasing.9 Further, we showed a 
temporal decrease in mortality declined in both proce-
dures. This study reports that diabetes increases the 
30-day mortality risk in sAVR but not TAVR. Moreover, 
the incidence of 30-day mortality and readmission is 
higher in sAVR compared with TAVR among patients 
with diabetes.

Traditionally, sAVR has been the standard treatment 
for severe AS. However, TAVR has provided an alterna-
tive treatment option over the past two decades, partic-
ularly for high-risk patients unsuitable for sAVR.10 With 
the advancement of TAVR techniques and prostheses and 
increased physician experience, outcomes for TAVR have 
improved significantly.11 Initially, clinical trials showed 
that TAVR is non-inferior or superior to sAVR in mortality 
and other cardiovascular endpoints in high-risk surgical 
candidates.12–16 Recent trials have also demonstrated 
TAVR’s non-inferiority in intermediate-risk and superi-
ority in low-risk surgical candidates.17–19 A meta-analysis 
combining data from clinical trials indicates that TAVR 
is associated with lower short-term cardiovascular events 
than sAVR, regardless of the surgical risk. However, long-
term data remain unclear.19 20

Our results align with previous studies, which demon-
strated that diabetes is an independent predictor of 
long-term mortality post-sAVR,21 increasing mortality 
rates and reducing quality of life (10). Diabetes was also 
an independent predictor of 30-day readmission after 
sAVR in the USA.22 Our results in TAVR patients align 
with an analysis of the Transcatheter Valve Therapy 
Registry, which reported that diabetes was not associated 
with an increased risk of 30-day mortality.23 This finding 
was confirmed in two meta-analyses of more than 15 000 
patients each.

To our knowledge, we are the first to compare the short-
term outcome of aortic valve replacement in diabetes 
patients in sAVR and TAVR. Large randomised controlled 

Table 4  Comparison of readmitted patients with diabetes 
undergoing TAVR versus sAVR

TAVR (%)
N=748

sAVR (%)
N=729 P value

Mean (SD) 78.6 (8.2) 69.1 (10.1) <0.001

Age (years)

 � <55 7 (0.9) 59 (8.1) <0.001

 � 55–64 36 (4.8) 146 (20.0)

 � 65–74 167 (22.3) 283 (38.8)

 � 75–84 337 (45.1) 218 (29.9)

 � >84 201 (26.9) 23 (3.2)

Gender

 � Male 446 (59.6) 478 (65.6) 0.018

 � Female 302 (40.4) 251 (34.4)

Income

 � Low 148 (20.1) 195 (26.9) <0.001

 � Low-mid 177 (24.0) 192 (26.5)

 � High-mid 208 (28.2) 197 (27.2)

 � High 205 (27.8) 140 (19.3)

Obesity 149 (19.9) 197 (27.0) 0.001

Hypertension 663 (88.6) 637 (87.5) 0.507

Smoking 234 (31.3) 194 (26.6) 0.048

Dyslipidaemia 506 (67.6) 480 (65.8) 0.462

Peripheral vascular disease 110 (14.7) 100 (13.7) 0.587

Chronic kidney disease 331 (44.3) 221 (30.3) <0.001

Coronary artery disease 48 (6.4) 47 (6.4) 0.981

Length of stay, median (IQR) 4 (4) 5 (6) <0.001

sAVR, surgical aortic valve replacement; TAVR, transcatheter aortic 
valve replacement.

Figure 3  Kaplan-Meier curve comparing the probability of (A) readmission-free survival and (B) cumulative survival in patients 
with diabetes undergoing TAVR versus sAVR. Patients were stratified into sAVR diabetes (blue line) and TAVR with diabetes (red 
line). The x-axis represents days after discharge. The y-axis represents readmission-free survival in (A) and cumulative survival 
in (B). sAVR, surgical aortic valve replacement; TAVR, transcatheter aortic valve replacement
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trials that compared TAVR with sAVR for severe AS in the 
diabetes population are lacking. The procedural choice 
often depends more on other factors, such as age, frailty 
and the presence of comorbidities, rather than diabetes 
alone. TAVR has been associated with better valve haemo-
dynamics and a lower risk of structural valve deteriora-
tion over time compared with sAVR.24 This benefit may 

be particularly relevant for diabetes patients who face 
higher risks of vascular complications. A post hoc strat-
ified analysis of the PARTNER trial showed that among 
patients with diabetes, TAVR was associated with a 
survival benefit at 1 year compared with sAVR.25 However, 
it should be noted that this study only included high-risk 
patients with severe symptoms. Another meta-analysis of 

Table 5  Predictors of readmission in patients with diabetes undergoing TAVR versus sAVR

TAVR sAVR

OR 95% CI P value OR 95% CI P value

Mean (SD) 1.01 1.00 to 1.02 0.01 1.01 1.00 to 1.02 0.008

Age (years)

 � <55 Ref Ref – Ref Ref –

 � 55–64 0.85 0.37 to 1.94 0.701 0.85 0.62 to 1.16 0.297

 � 65–74 0.81 0.37 to 1.74 0.582 0.88 0.66 to 1.17 0.376

 � 75–84 0.90 0.42 to 1.94 0.797 1.20 0.90 to 1.62 0.219

 � >84 1.09 0.50 to 2.35 0.827 2.05 1.24 to 3.39 0.005

Gender

 � Male Ref Ref – Ref Ref –

 � Female 0.91 0.78 to 1.06 0.217 1.17 1.00 to 1.37 0.052

Income

 � Low Ref Ref – Ref Ref –

 � Low-mid 0.92 0.74 to 1.15 0.452 0.79 0.64 to 0.96 0.021

 � High-mid 1.05 0.85 to 1.30 0.647 0.87 0.71 to 1.07 0.185

 � High 1.19 0.96 to 1.48 0.113 0.80 0.64 to 1.00 0.054

Obesity

 � No Ref Ref – Ref Ref –

 � Yes 0.60 0.50 to 0.73 <0.001 0.58 0.49 to 0.69 <0.001

Hypertension

 � No Ref Ref – Ref Ref –

 � Yes 0.52 0.41 to 0.66 <0.001 0.79 0.63 to 0.99 0.041

Smoking

 � No Ref Ref – Ref Ref –

 � Yes 0.86 0.73 to 1.00 0.051 0.76 0.64 to 0.90 0.001

Dyslipidaemia

 � No Ref Ref – Ref Ref –

 � Yes 0.75 0.64 to 0.87 <0.001 0.76 0.65 to 0.90 <0.001

Peripheral vascular disease

 � No Ref Ref – Ref Ref –

 � Yes 0.88 0.72 to 1.08 0.229 0.63 0.51 to 0.78 <0.001

Chronic kidney disease

 � No Ref Ref – Ref Ref –

 � Yes 1.16 1.00 to 1.34 0.055 1.38 1.17 to 1.62 <0.001

Coronary artery disease

 � No Ref Ref – Ref Ref –

 � Yes 2.01 1.48 to 2.72 <0.001 3.52 2.56 to 4.85 <0.001

sAVR, surgical aortic valve replacement; TAVR, transcatheter aortic valve replacement.
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low-to-intermediate-risk cohorts found that mortality or 
major stroke at 1 year was significantly lower in TAVR 
compared with sAVR. Still, this outcome was not modu-
lated by diabetes.26 The PARTNER-3 trial concluded that 
among patients with severe, symptomatic AS who were at 
low surgical risk, 1-year and 3-year cardiovascular events 
were lower with TAVR than with sAVR.18 27 However, the 
recent analysis of the 5-year follow-up showed the loss of 
survival benefit of TAVR over sAVR.28

Nevertheless, this study did not compare diabetes to non-
diabetes patients. Further, the proportion of diabetes patients 
was balanced between both (around 30%), and a subgroup 
analysis was not performed. Similarly, the 10-year follow-up of 
the NOTION trial did not report a difference in the risk of 
major clinical outcomes between sAVR and TAVR.29

Diabetes is associated with accelerated progression of 
valvular disease and decreased left ventricular systolic 
and diastolic function in patients with AS.30–32 This may 

Table 6  Predictors of mortality in patients with diabetes undergoing TAVR versus sAVR

TAVR sAVR

OR 95% CI P value OR 95% CI P value

Mean (SD) 1.01 0.99 to 1.02 0.313 1.01 1.009 to 1.02 0.022

Age (years)

 � <55 Ref Ref – Ref Ref –

 � 55–64 0.46 0.18 to 1.19 0.111 0.79 0.56 to 1.10 0.159

 � 65–74 0.42 0.18 to 0.97 0.043 0.78 0.57 to 1.06 0.118

 � 75–84 0.38 0.17 to 0.88 0.024 1.06 0.77 to 1.46 0.729

 � >84 0.54 0.23 to 1.25 0.151 1.94 1.12 to 3.34 0.018

Gender

 � Male Ref Ref – Ref Ref –

 � Female 1.10 0.88 to 1.38 0.387 1.46 1.23 to 1.74 <0.001

Income

 � Low Ref Ref – Ref Ref –

 � Low-mid 1.18 0.85 to 1.62 0.319 0.95 0.76 to 1.20 0.683

 � High-mid 0.94 0.67 to 1.31 0.696 1.12 0.89 to 1.41 0.33

 � High 0.94 0.66 to 1.32 0.702 0.66 0.50 to 0.88 0.004

Obesity

 � No Ref Ref – Ref Ref –

 � Yes 0.57 0.42 to 0.76 <0.001 0.83 0.70 to 0.99 0.043

Hypertension

 � No Ref Ref – Ref Ref –

 � Yes 0.55 0.38 to 0.79 0.001 0.82 0.64 to 1.07 0.142

Smoking

 � No Ref Ref – Ref Ref –

 � Yes 0.60 0.46 to 0.78 <0.001 0.65 0.54 to 0.79 <0.001

Dyslipidaemia

 � No Ref Ref – Ref Ref –

 � Yes 0.43 0.34 to 0.54 <0.001 0.55 0.46 to 0.65 <0.001

Peripheral vascular disease

 � No Ref Ref – Ref Ref –

 � Yes 1.81 1.40 to 2.34 <0.001 1.56 1.30 to 1.89 <0.001

Chronic kidney disease

 � No Ref Ref – Ref Ref –

 � Yes 2.02 1.60 to 2.53 <0.001 2.33 1.96 to 2.76 <0.001

Coronary artery disease

 � No Ref Ref – Ref Ref –

 � Yes 1.25 0.71 to 2.18 0.439 1.70 1.07 to 2.69 0.024
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be explained by the increased macrovascular disease 
risk seen with diabetes, which can worsen ventricular 
hypertrophic remodelling caused by AS due to altered 
myocyte structure and increased fibrosis5 30—the accel-
erated progression to AS results from the increased 
development of atherosclerosis in diabetes.33 Proposed 
mechanisms of the underlying pathophysiology include 
activation of the renin–angiotensin–aldosterone axis, 
production of free radicals, elevation of inflammatory 
interleukins and glycosylation of proteins leading to 
increased calcific and profibrotic processes causing 
calcification of the aortic valve.33 34 Unlike the tran-
scatheter approach, there is increased reperfusion and 
ischaemic injury induced by cardioplegia and cardio-
pulmonary bypass in sAVR, which could explain the 
worse outcome associated with surgery in all patients, 
including the ones with diabetes.25 Further, TAVR 
patients have a higher postprocedural indexed effective 
orifice area and a lower prosthesis-patient mismatch 
than sAVR.35

Among the limitations we acknowledge in our study is 
its retrospective design, which allows us to infer only asso-
ciation but not causation. The NRD is an administrative 
claim-based database lacking clinical and laboratory vari-
ables, subject to reporting and coding errors. Causes of 
readmission are identified using the primary discharge 
diagnosis codes, and deaths outside of the hospital are 
not captured in the NRD. Outcomes might be influenced 
by confounding factors not included in our study, such 
as medications, surgical risk scores, glycaemic control, 
duration of diabetes and echocardiographic parameters. 
One notable limitation of this study is the interpretation 
of p values, especially in the context of our large sample 
size. Even small effect sizes in studies with large samples 
can produce statistically significant p values,36 which may 
not necessarily translate into meaningful or clinically 
relevant findings. Consequently, the p value in such cases 
should be interpreted cautiously, as it is more indicative 
of hypothesis generation rather than definitive evidence 
of an effect.37 Further research is warranted to confirm 
and contextualise these results in diverse populations 
and settings. Despite these limitations, our multivariable 
analysis provides insights into the impact of diabetes on 
short-term cardiovascular outcomes in patients hospital-
ised for aortic valve replacement.

CONCLUSION
As the overall lifespan of people in the USA and world-
wide has increased, more people are living longer lives 
and, hence, are more susceptible to developing AS. Trials 
in the past ten years indicated that TAVR is safe and 
equally effective as surgical replacement in severe AS, 
regardless of the risk. Our data, among others, show that 
patients with diabetes could benefit from this minimally 
invasive technique without incurring additional mortality 
and morbidity in the short-term.
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