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ABSTRACT

Introduction: Diabetes mellitus (DM) in patients undergoing cardiac transcatheter
or surgical interventions usually is correlated with poor outcomes. Transcatheter
aortic valve implantation (TAVI) has been developed as a therapy choice for
inoperable, high-, or intermediate-risk surgical patients with severe aortic stenosis
(AS).

Objective: To evaluate the impact of DM and hemoglobin Alc (HbA1c) on
outcomes and survival after TAVI.

Methods: Five hundred and fifty-two symptomatic severe AS patients who
underwent TAVI, of whom 164 (29.7%) had DM, were included in this retrospective
study. Follow-up was performed after 30 days, six months, and annually.

Results: The device success and risks of procedural-related complications were
similar between patients with and without DM, except for acute kidney injury,
which was more frequent in the DM group (2.4% vs. 0%, P=0.021). In-hospital and
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first-year mortality were similar between the groups (4.9% vs. 3.6%, P=0.490 and
15.0% vs. 11.2%, P=0.282, respectively). There was a statistical difference between
HbATc > 6.5 and HbATc < 6.49 groups in total mortality (34.4% vs. 15.8%, P<0.001,
respectively). The only independent predictors were Society of Thoracic Surgeons
score (hazard ratio [HR] 1.28, 95% confidence interval [Cl] 1.09-1.51; P=0.003) and
HbA1c level > 6.5 (HR 10.78, 95% Cl 2.58-21.50; P=0.003) in multivariable logistic
regression analysis.

Conclusion: In this study, we conclude that DM was not correlated with an
increased mortality risk or complication rates after TAVI. Also, it was shown that
mortality was higher in patients with HbATc > 6.5, and it was an independent
predictor for long-term mortality.

Keywords: Transcatheter Aortic Valve Replacement. Glycated Hemoglobin. Aortic
Valve Stenosis. Diabetes Mellitus. Acute Kidney Injury.
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CRP = C-reactive protein
DM = Diabetes mellitus
DOAC = Direct oral anticoagulant

EuroSCORE = European System for Cardiac Operative Risk Evaluation
HbA1c =Hemoglobin Alc

HDL = High-density lipoprotein
HL = Hyperlipidemia
HR = Hazard ratio

INTRODUCTION

In recent studies and guidelines, transcatheter aortic valve
implantation (TAVI) has been demonstrated to be feasible
and efficient to treat symptomatic severe aortic stenosis (AS),
irrespective of the baseline risk degreel . Diabetes mellitus (DM) in
patients undergoing cardiac transcatheter or surgical interventions
usually is correlated with poor outcomes®®. There is contradictory
and lacking knowledge about the outcomes of DM systematically
used in risk scoring systems in TAVI patients”?. Although there
are various results in some studies, according to a meta-analysis
with 16 studies and 13,253 patients in total, 30-day and one-year
survival and 30-day major complications were detected at similar
rates in the groups with and without DM, However, since these
studies and meta-analysis do not answer all questions on this
subject, some studies try to clarify this issue today"" ™. Also, our
knowledge about the effect of hemoglobin Alc (HbATc) in TAVI
patients is even more limited™. Thus, we sought to evaluate the
impact of DM and HbA1c on outcomes and survival after TAVI.

METHODS

This was a retrospective cohort study that included patients who
had TAVI for severe AS in our tertiary center from July 2011 to
December 2019. All patients were symptomatic, with New York Heart
Association class II-IV. AS was evaluated initially with transthoracic
echocardiography followed by transesophageal echocardiography
or electrocardiogram-gated, multi-slice computed tomography
(MSCT). The eligibility of patients for TAVI was selected by a
multidisciplinary heart team. TAVI outcomes, device success, and
complications were recognized according to the Valve Academic
Research Consortium (or VARC) 2 definitions!®. The TAVI procedure
at our institute has been previously defined in detail™. In brief,
patients undergoing TAVI with a multidisciplinary heart team
were evaluated with clinical and imaging resources. All patients
underwent invasive coronary angiography to recognize coronary
artery disease (CAD) before TAVI. The access route (transfemoral
or trans-subclavian) for TAVI was chosen according to iliofemoral
artery size, calcification, and tortuosity on MSCT. The procedures
were performed under general anesthesia in the first 74 patients
and under local anesthesia with sedation in the following patients.
Four types of aortic valves were used: Edwards SAPIEN XT®, SAPIEN
3° valve (Edwards Lifesciences, Irvine, California, United States of
America), Lotus™ valve system (Boston Scientific, Massachusetts,
United States of America), and ACURATE Neo™ (Boston Scientific).
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PVL = Paravalvular leakage

SAVR = Surgical aortic valve replacement

sPAP = Systolic pulmonary artery pressure

STS = Society of Thoracic Surgeons

TAVI =Transcatheter aortic valve implantation
THV =Transcatheter heart valve

VARC =Valve Academic Research Consortium
VT = Ventricular tachycardia

Clinical follow-up was performed following 30 days, six months,
then annually. The patients’ vital situation was approved through
the last clinical follow-up or by telephone calls. Institutional ethical
committee approved the study (Date, No: March 2011-068) and
the need for informed patients’ consent about the procedure was
waived.

The diagnosis of DM was documented based on the patient’s
history, previous medical records, using medications, and the
current HbAc levels. Blood samples for serum glucose and HbA1c
levels were collected within the first 24 hours before TAVI. In the
present study, we applied previously reported HbA1c levels cutoffs
for defining no DM and DM (< 6.49% and > 6.5%, respectively)
to stratify the outcomes. Patients were classified into two groups
according to their DM: DM group and no DM group. TAVI was
performedin 552 consecutive patients and 164 (29.7%) DM patients
according to the abovementioned definition or HbA1c levels.

Statistical Analyses

All tests were two-sided, and a P-value < 0.05 was considered
statistically significant. Data analyses were performed with IBM
Corp. Released 2011, IBM SPSS Statistics for Windows, version 20.0,
Armonk, NY:IBM Corp. Continuous variables are shown as the mean
+ standard deviation and were compared using a t-test. Categorical
variables are shown as absolute numbers with frequencies (%) and
were analyzed using a Chi-square or Fisher’s exact test. Normality
was checked with the Kolmogorov-Smirnov test. Time-associated
events were evaluated using Kaplan-Meier methods. The log-
rank test was used to test the equality of survival distributions.
Multivariate adjusted Cox proportional hazard models were fitted
for all-cause mortality as the dependent variable and adjusted to
variables previously associated with mortality after TAVI.

RESULTS

A total of 552 all-comer patients underwent TAVI at our institution,
their mean age was 77.6 + 7.9 years, which had statistical difference
between DM and no DM groups (74.9 + 8.7 vs. 78.8 + 7.3 years,
P<0.001, respectively). The baseline characteristics of the study
patients were shown in Table 1. Of the 552 patients, 164 (29.7%)
had DM according to history, medications, and HbAT1c levels. As
expected, patients in the DM group had higher rates of CAD and its
riskfactors, such as hypertension (HT), hyperlipidemia (HL), history of
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Table 1. Baseline characteristics and laboratory parameters.
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All DM No DM
Parameters P-value
n=552 n=164 n=388
Age (years) 776%+79 749+ 87 788+73 <0.001
Female, n (%) 302 (54.7) 88 (53.7) 214 (55.2) 0.747
BMI (kg/m?) 27.7 +6.1 29.1+48 27.1+65 0.010
NYHA, n (%)
2 144 (26.1) 4 (26.8) 100 (25.8)
3 313 (56.7) 92 (56.1) 221 (57.0) 0.983
4 83 (14.6) 4 (15.0) 59(15.2)
Pulmonary edema 2(2.2) (2.4) 8(2.1)
HT, n (%) 458 (83.0) 152 (92.7) 306 (78.9) <0.001
HL, n (%) 277 (50.2) 131 (79.9) 146 (37.6) <0.001
CABG, n (%) 130 (23.6) 55(33.5) 75(194) <0.001
Previous PCl, n (%) 115 (20.9) 45 (27.4) 70 (18.1) 0.014
Previous MI, n (%) 66 (12.0) 30(18.3) 36(9.3) 0.003
PAD, n (%) 43 (7.8) 8(11.0) 25(64) 0.069
AF, n (%) 192 (24.0) 34 (20.7) 98 (25.4) 0.242
Stroke, n (%) 33 (6.0) 12(7.3) 21 (54) 0.388
Previous valve surgery, n (%)
Mitral 17 (3.1) 5( 12(3.1) 0.170
Aorta 7(1.3) 1(06 6(1.5)
Moderate to severe COPD, n (%) 234 (42.4) 79 (48.1) 155 (39.9) 0.246
Chronic kidney disease, n (%)
Stage 1 63 (11.7) 27 (16.7) 36 (9.5)
Stage 2 258 (47.9) 68 (42.0) 190 (50.4) s
Stage 3a 111 (20.6) 31 (19.1) 80 (21.2)
Stage 3b 85 (15.8) 27 (16.7) 58 (15.4)
Stage 4 22 (4.7) 9(5.6) 13(34)
Renal replacement therapy, n (%) 13(2.4) 2(1.2) 11(2.8) 0.251
STS score (%) 60+33 6.6+ 3.7 58=+3.1 0.052
EuroSCORE Il (%) 90+57 99+68 86+52 0.065
Logistic EUROSCORE (%) 226+147 235+ 144 222 +149 0.596
CAD, n (%)
Normal 125 (31.8) 29(17.7) 146 (37.8)
Non-obstructive 241 (43.8) 88 (53.7) 153 (39.6) <0.001
Obstructive 134 (24.4) 47 (28.7) 87 (22.5)
Need for PCl, n (%) 69 (12.5) 19(11.6) 50(13.0) 0.658
Pre-antiplatelet/anticoagulation (%)
ASA or P2Y12 726 723 728
ASA + P2Y12 35 56 26 0.037
Warfarin 204 18.5 212
DOAC 35 37 34

Continue
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Post-antiplatelet/anticoagulation (%)

ASA or P2Y12 alone 32 4.5 2.7

ASA +P2Y12 67.8 67.9 67.8

Warfarin alone 6.8 64 7.0

ASA + warfarin 4.5 4.6 4.5 0991

ASA + warfarin + clopidogrel 5.1 4.5 54

Warfarin + clopidogrel 55 64 5.1

DOAC 5.7 4.5 6.3

DOAC + clopidogrel 1.0 1.2 09

DOAC + ASA + clopidogrel 04 - 06

Laboratory parameters
Serum glucose (mg/dl) 1274 £543 1685 +72.3 109.9 +£31.1 <0.001
HbATc % 630+ 1.25 7.8+ 138 576+0.76 <0.001
Total cholesterol (mg/dl) 1689 + 443 1650 +£474 1705 +429 0.191
Triglyceride (mg/dl) 1215+ 639 1323 £ 69.1 1169+61.0 0.010
LDL cholesterol (mg/dl) 100.2 + 36.1 97.7 £39.2 101.3+34.7 0.292
HDL cholesterol (mg/dl) 450+ 136 415+12.1 464+ 139 <0.001
Creatinine (mg/dl) 1.06 £0.52 1.09 £ 048 1.04 +£0.53 0.277
Hemoglobin (mg/dl) 116+£19 115+£18 11.7+19 0431
Platelet count (x 10°/L) 240.1 £ 828 2553+799 233.7+833 0.005
Troponin (pg/ml) 846+ 1135 82.7+1226 851+ 1113 0.89
CK-MB (ng/ml) 44+£110 35+36 46+123 0493
CRP (mg/dl) 72+100 84+136 6.7+85 0.302
Baseline echocardiographic and MSCT parameters

LVEF (%) 51.7+140 504 + 148 52.3+136 0.076
LVEDD (cm) 4.74 + 0.66 481 +0.65 4.71+0.66 0.120
LVESD (cm) 3.14+0.84 324 +0.87 3.10+0.83 0.082
LA (cm) 467 +0.65 466+ 0.59 4.68+0.57 0.721
Aortic velocity (cm/s) 44+ 061 44 +£0.061 4.5+0.61 0.330
Aortic max gradient (mmHg) 820+230 802+218 82.8+235 0.222
Aortic mean gradient (mm Hg) 50.5 £+ 15.1 49.1 +14.1 5114154 0.157
AVA (cm?) 067+0.16 068+0.16 0.66+0.16 0.036
Aortic annulus (cm) 2154020 2.14+02 2.15+0.2 0.672
SPAP (mmHg) 440+ 169 441 +173 44.0+16.8 0.988
Moderate to severe aortic regurgitation (%) 24 (4.4) 7 (4.3) 17 (4.4) 0.995
Moderate to severe mitral regurgitation (%) 69 (12.7) 18(11.0) 51(13.3) 0648
MSCT, annulus (mm) 246+24 231122 244+15 0318
MSCT, annulus area (cm?) 48194959 474.1 £89.6 4852+98.5 0311
MSCT, annulus perimeter (mm) 77475 768+ 72 77.6x7.7 0.318
MSCT, mean CFA size (mm) 75+1.1 7212 7711 0.019

AF=atrial fibrillation; ASA=acetylsalicylic acid; AVA=aortic valve area; BMI=body mass index; CABG=coronary artery bypass grafting;
CAD=coronary artery disease; CFA=common femoral artery; CK-MB=creatine kinase-myocardial band; COPD=chronic obstructive pulmonary
disease; CRP=C-reactive protein; DM=diabetes mellitus; DOAC=direct oral anticoagulant; EuroSCORE=European System for Cardiac Operative
Risk Evaluation; HbATc=hemoglobin Alc; HDL=high-density lipoprotein; HL=hyperlipidemia; HT=hypertension; LA=left atrium; LDL=low-
density lipoprotein; LVEDD=left ventricular end-diastolic diameter; LVEF=left ventricular ejection fraction; LVESD=left ventricular end-systolic
diameter; Mi=myocardial infarction; MSCT=multi-slice computed tomography; NYHA=New York Heart Association; PAD=peripheral artery
disease; PCl=percutaneous coronary intervention; sPAP=systolic pulmonary artery pressure; STS=Society of Thoracic Surgeons
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myocardial infarction (M), and percutaneous coronary intervention
(PCI). Despite these, there was no statistical difference in risk scores,
but they were numerically higher in the DM group. There was a
statistical difference in the use of antiplatelets/anticoagulants
before TAVI. The use of dual antiplatelet was higher in the DM
group (5.6% vs. 2.6%, respectively), while the use of anticoagulants
was higher in the no DM group (22.2% vs. 24.6%, respectively). In
the DM group, aortic valve area (AVA) was statistically higher, while
the common femoral artery (CFA) diameter was smaller (AVA 0.68 +
0.16 cm?vs. 0.66 £ 0.16 cm? CFA72+12cmuvs. 7.7 £ 1.1 cm).

The procedural features were presented in Table 2. They were similar
within the two groups with a comparable proportion of the types
of transcatheter heart valve (THV), the sizes of THV, access routes,
and closure devices used. Device success was 97.0% in the DM
group and 95.9% in the no DM group, and there was no statistical
difference (P=0.543). The in-hospital and postTAVI follow-up

Table 2. Procedure details, related complications, and outcomes.
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outcomes compared among DM and no DM groups were shown
inTable 3. The in-hospital mortality was similar between the groups
(4.9% vs. 3.6%, P=0.490). The rates of major or minor vascular results
and percutaneous closure device failure were not significantly
different between the groups. Although acute kidney injury was
observed more frequently in the DM group (2.4% vs. 0%, P=0.021),
no statistical difference was observed between postTAVI chronic
kidney stages (P=0.181). Similarly, improvement was observed in
functional capacity and echocardiographic parameters in both
groups during follow-up (Table 4). The systolic pulmonary artery
pressure, which was similar before TAVI, was significantly lower
in the DM group at 30-day follow-up (34.1 + 134 vs. 37.7 + 13.8
mmHg, P=0.037). First-year mortality was 15.0% for patients in DM
group and 11.2% for those in the no DM group (P=0.282). Kaplan—
Meier analysis of survival curves in patients with and without DM
was performed. Overall survival probability was not significantly

Parameters Al om No DM P-value
n=552 n=164 n=388

Closure method, n (%)

Prostar™ 179 (342) 48 (31.0) 131 (35.6) oy

ProGlide™ 332(63.5) 102 (65.8) 230(62.5)

Cut-down 12(2.3) 5(3.2) 7(1.9)
Transaxillary access, n (%) 20(3.7) 8(4.9) 12 (3.1) 0318
Valve size, mm, n (%)

20 2(04) - 2(0.5)

23 230(41.7) 73 (44.8) 157 (40.5)

25 14 (2.5) 4(2.5) 10 (2.6) 0838

26 226 (41.0) 65 (39.9) 161 (41.5)

27 6(1.1) 1(06) 5(1.3)

29 73(13.2) 20(12.3) 53(13.7)
Edwards SAPIEN XT®, n (%) 475 (86.3) 136 (829) 340 (87.7) 0.168
Edwards SAPIEN 32, n (%) 45(8.2) 19(11.6) 26 (6.7) 0.055
LOTUS™, n (%) 24 (4.3) 7 (44) 17 (4.3) 0952
ACURATE Neo™, n (%) 6(1.1) 1(06) 5(1.3) 0412
PostTAVI creatinine (mg/dl) 098+ 040 1.04+052 095+033 0.021
PostTAVI CKD, n (%)

Stage 1 90(17.3) 33(21.3) 57(15.6)

Stage 2 257 (49.3) 65 (41.9) 192 (52.5)

Stage 3a 104 (20.0) 30(194) 74(20.2) 0.181

Stage 3b 52(10.0) 19(12.3) 33(9.0)

Stage 4 16(3.1) 7 (4.5) 9(25)

Stage 5 2(04) 1(06) 1(0.3)
PostTAVI hemoglobin (mg/dl) 106+1.7 106+1.7 104+ 2.1 0.308
PostTAVI troponin (pg/ml) 309.1 £812.1 309.1 £812 2128+4310 0.122
PostTAVI CK-MB (ng/ml) 75459 75459 14349838 0.591

CK-MB=creatine kinase-myocardial band; CKD=chronic kidney disease; DM=diabetes mellitus
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Table 3. Follow-up outcomes.
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Parameters Al oM No DM P-value
n=552 n=164 n=388

Device success (%) 530(96.2) 159 (97.0) 371(95.9) 0.543
Pacemaker, n (%) 40(7.3) 9(5.5) 31(80) 0462
Stroke, n (%) 4(0.7) 2(1.2) 2(0.5) 0376
Pericardial effusion, n (%) 10(1.8) 3(1.8) 7(1.9) 0.584
Emerging arrhythmia, n (%)

AF 20(36) 5(3.0) 15(3.9)

VT 3(05) 1(06) 2(05) 0o87

LBBB 14(2.5) 6(3.7) 8(2.1)
Major vascular complication, n (%) 37(6.7) 10 (6.0) 27 (6.9) 0.159
Closure device failure, n (%) 11.0(2.0) 1(0.6) 10 (2.6) 0.176
Acute kidney injury, n (%) 4(07) 4(24) - 0.021
Discharge time (days) 45+23 47425 44422 0.151
30-day NYHA, n (%)

1 139 (41.6) 41 (414) 98 (41.7) 15T

2 171(51.2) 50 (50.5) 121 (51.5)

3 24(7.2) 8(8.1) 16 (6.8)
6-month NYHA, n (%)

1 87 (62.1) 22 (53.7) 65 (65.7) G

2 51(364) 19 (46.3) 32(323)

3 2(14) - 2(20)
1-year NYHA, n (%)

1 67 (79.8) 14 (66.7) 53(84.1)

2 16 (19.0) 7(33.3) 9(14.3) 0.140

3 1(1.2) = 1(16)
In-hospital mortality, n (%) 22 (4.0) 14 (3.6) 0490
30-day mortality, n (%) 1122 7 (2.0) 0617
6-month mortality, n (%) 7(1.6) - 7(2.3) 0.080
1-year mortality, n (%) 51(123) 19(15.0) 32(11.2) 0.282
Total mortality, n (%) 158 (28.7) 52(31.7) 106 (27.4) 0.306

AF=atrial fibrillation; DM=diabetes mellitus; LBBB=left bundle branch block; NYHA=New York Heart Association; VT=ventricular tachycardia

different in those patients (DM 38.5 + 2.7 months; 95% confidence
interval [Cl] 33.1-43.9; no DM 40.842.0 months; 95% Cl 36.7-44.9;
log-rank P=0.512) (Figure 1). Cox age, body mass index, previous
M, previous PCl, coronary artery bypass grafting, HT, and HL history
were included in the adjusted regression analysis of survival curves
in DM and no DM groups. Overall survival probability was not
different in those patients (P=0.736; 95% Cl 0.889 [0.586-1.349])
(Figure 2).

Two hundred ninety-six patients had HbA1c levels; 93 (31.4%) of
them were in the > 6.5 group, and the remaining were in the < 6.49
group. When analyzing outcomes among the HbA1c > 6.5 patients
vs. HbATc < 649 patients, we found that there was a statistical

difference between these groups in total mortality (34.4% vs. 15.8%,
P<0.001, respectively). DM was not an independent predictor
of mortality in multivariable logistic regression analysis (hazard
ratio [HR] 1.80, 95% Cl 0.32-9.97; P=0.499). The only independent
predictors were Society of Thoracic Surgeons (STS) score (HR 1.28,
95% CI 1.09-1.51; P=0.003) and HbA1c level > 6.5 (HR 10.78, 95% Cl
2.58-21.50; P=0.003).

DISCUSSION

In this study, we evaluated the impact of DM and HbA1c status
on the outcomes and survival after TAVI. The main results of the
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Table 4. Follow-up echocardiographic parameters.
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All DM No DM
Parameters P-value
n=552 n=164 n=388

PostTAVI LVEF (%) 541 +12.7 526+ 138 548+12.2 0076
PostTAVI aortic mean gradient (mm Hg) 105+39 105+36 103+40 0977
PostTAVI sPAP (mmHg) 369+133 369+136 369+13.1 0.993
PostTAVI PVL (%)

Mild 94(17.9) 27(17.6) 67 (18.0) 0.542

Moderate 5(1.0) - 5(1.3)
30-day LVEF (%) 552+ 114 549+126 553+108 0.768
30-day aortic mean gradient (mm Hg) 110+44 11.2+34 109+48 0.580
30-day sPAP (mmHg) 3734130 3414134 377+138 0.037
30-day PVL (%)

Mild 52(17.2) 13(144) 39(183) 0.742

Moderate 6 (2.0) 1(1.1) 5@23)
6-month LVEF (%) 580+90 565+ 116 587+76 0.195
6-month aortic mean gradient (mm Hg) 119451 121+£52 11.8+5.1 0.756
6-month sPAP (mmHg) 373+130 36.7£145 375+124 0.778
6-month PVL (%)

Mild 23(23.7) 8(29.6) 15(214) 0.649

Moderate = = =
1-year LVEF (%) 585+87 566+ 104 502+78 0.201
1-year aortic mean gradient (mm Hg) 122+45 11.0+£35 12.7+438 0.096
T-year sPAP (mmHg) 36.1+145 3231140 375+ 145 0.114
1-year PVL (%)

Mild 29 (22.1) 10 (25.0) 19(209) 0.857

Moderate 6(0.8) - 1(1.1)

DM=diabetes mellitus; LVEF=left ventricular ejection fraction; PVL=paravalvular leakage; sPAP=systolic pulmonary artery pressure
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Fig. 1 - Kaplan—-Meier analysis of survival curves in patients with
diabetes mellitus (DM) and without DM. Overall survival probability
was not significantly different in those patients (DM 38.5 + 2.7 months;
95% confidence interval [Cl] 33.1-43.9; no DM 40.8 + 2.0 months; 95%
C136.7-44.9; log-rank P=0.512).

DM status

100
DM
7 1No DM
50 —

Survival ¢

20
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Month

Fig. 2 - Cox age, body mass index, previous myocardial infarction,
previous percutaneous coronary intervention, coronary artery bypass
grafting, hypertension, hyperlipidemia history, adjusted regression
analysis of survival curves in patients with diabetes mellitus (DM) and
without DM. Overall survival probability was not different in those
patients (P=0.736, 95% confidence interval 0.889 [0.586-1.349]).
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study are (1) about one-third of the patients who underwent TAVI
in our institution had DM; (2) there was no significantly different
procedural complications in patients with or without DM; (3)
mortality and survival rates were similar in groups with and without
DM; (4) HbA1c, an indicator of long-term blood glucose regulation,
may be correlated with a higher mortality rate in postTAVI patients;
(5) HbATc was an independent mortality predictor, such as the STS
score.

Patients with diabetes are at higher risk when undergoing
coronary intervention or cardiac operation®, DM, but not HbA1c,
isincluded in the STS risk score as a poor prognostic predictor after
cardiac surgery™®. The reduced wound healing, increased platelet
activity, a higher risk for infections, and endothelial dysfunction
are major factors that increase the risk of complications in
diabetic patients!'®?®. Moreover, patients with diabetes are often
present with comorbidities such as HT, HL, history of MI, or CAD
as in our study, which raises the surgical risk. Severe AS and DM
are both common among older patients, and DM was correlated
with significantly poorer outcomes after surgical aortic valve
replacement (SAVR)®. TAVI has been shown to serve as a feasible
option for inoperable, high-, and intermediate-risk patients.
Therefore, a less invasive treatment option like the TAVI procedure
in diabetic patients seems to be a good alternative. Although
there is no randomized controlled study on this subject, there are
retrospective data, observational data, and registry in the literature.
The impact of DM on procedural outcomes and survival after TAVI
is still controversial. Similar to previous studies, in our real world
registry on 552 patients, around 1/3 of the patients undergoing TAVI
have DM, Puls et al.®reported that DM was a significant predictor
of short- and long-term mortality after TAVI. We found that the DM
was not associated with procedural complications and long-term
mortality. In their study, including 300 patients, the majority of TAVI
are transapical, unlike our study®. In this study, the reasons for more
mortality and complications are in the DM group; DM patients were
at high risk, while no DM group was at intermediate risk according
to STS score — the transfemoral method, recommended today,
was less used, and mortality (18.3% vs. 7.3%) and complication rates
were higher because of the use of old technology. Conrotto et al.”
and Abramowitz et al.®! presented similar results in two separate
studies, that short-term mortality or rates of complications after
TAVI were not affected with DM and insulin-treated DM, but not
orally treated DM. The effect of DM on patients undergoing valve
replacement (TAVI and SAVR) was investigated in the Spanish
registry of Mendez-Bailon M et al."! They found that DM does not
increase in-hospital mortality in patients with AS requiring valvular
replacement either through open surgery or transcatheter aortic
valve replacement. But this study has a major limitation based on a
central database, therefore it lacks some proper clinical parameters
such as glycemic control, glycated hemoglobin, treatments during
hospitalization, or left ventricular ejection fraction. TokarekT. et al.'?
showed that there were no significant differences in 30-day and
12-month all-cause mortality among groups and that both DM
and no DM groups resemble to have a comparable quality of life
outcomes through long-term follow-up. Similarly, in our study, a
significant improvement was observed in functional capacity in
both groups. More specifically, in a study investigating the effect
of vascular complications in TAVI in patients with and without
diabetes!™, Lareyre F. et al"™¥ presented that the presence of DM
did not affect the procedural characteristics and was not associated
with poorer 30-day death and vascular complications. According to
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the findings in the meta-analysis, which included 16 studies and
13,253 patients, DM did not impact 30-day and 1-year all-cause
death on patients after TAVI, and DM did not increase the risk of
30-day complications after TAVI'?, However, this meta-analysis
had serious limitations such as heterogeneity and publication
bias. In addition, HbA1c was not investigated in these studies, and
knowledge about its effect on TAVI is more limited than about DM.
In our study, it was shown that HbATc > 6.5 was an independent
predictor of mortality. Conrotto et al”? evaluated the effect of DM
status on the result of TAVI and stratified outcomes, according to
the patients'initial HbA1c levels without medications and history, in
other study. Similar to our results, they found that HbA1c level > 6.5
was independently correlated with all-cause mortality compared
with HbATc of < 5.7%, whereas an HbA1c level from 5.7 to 6.49 was
not. Possibly, with large, randomized studies to be conducted in
the future, it will be recognized that HbA1c should be included in
the scoring systems in addition to DM and medication type.

Limitations

Our study has some limitations of a single-center, retrospective
study, and generalization of the outcomes may not be applicable.
Glycemic control (HbATc levels could not be measured for all
patients) and term of DM before TAVI were not orderly collected
and hence not accessible for investigation. We do not have
complete medicine data, which could be the parameter that can
affect outcomes. Therefore, a prospective randomized study with
more patients, glycemic parameters including fasting glycaemia,
HbATc, or insulin resistance parameters, and longer follow-up time
is needed.

CONCLUSION

We here determine that the TAVI procedure can be performed safely
and effectively in patients regardless of their DM status, and DM was
not correlated with an elevated mortality risk or complication rates
after TAVI. Also, in our studly, it was shown that mortality was higher
in those with HobA1c > 6.5, and it was an independent predictor for
long-term mortality.
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