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Background: Transcatheter Aortic Valve Implantation (TAVI) is a minimally invasive procedure for treating severe aortic valve
diseases but can lead to perioperative myocardial damage (PMD). Dexmedetomidine (DEX), an a2-adrenergic receptor agonist, has
shown potential to reduce myocardial injury in other cardiac procedures. This effect is attributed to its anti-inflammatory properties,
which help reduce the inflammatory response associated with myocardial damage, and its antioxidant properties, which combat
oxidative stress that contributes to cell injury. But its effectiveness during TAVI remains unclear.

Objective: To assess the impact of DEX on myocardial injury in patients undergoing TAVI under general anesthesia.

Methods: A retrospective cohort study of 159 patients (after exclusions) who underwent TAVI from January 2022 to August 2024.
Patients were divided into DEX and control groups. Primary outcomes were peak levels of cardiac troponin I and CK-MB within
48 hours postoperatively. Secondary outcomes included IL-6, PCT, and NT-proBNP levels. Propensity score matching (PSM) and
Differences-in-Differences (DID) method were used for analysis.

Results: After PSM, the DEX group exhibited significantly lower peak values of troponin I (P < 0.001) and CK-MB (P < 0.001) compared
to the control group, indicating reduced myocardial injury. No significant differences were observed in IL-6, PCT, and NT-proBNP levels
between the groups. The DID analysis suggested a negative correlation between DEX use and major adverse postoperative events,
highlighting DEX as a potential protective factor.

Conclusion: Dexmedetomidine administration during TAVI was associated with reduced levels of myocardial injury markers,
indicating a potential cardioprotective role. By reducing myocardial injury, DEX may contribute to improved perioperative outcomes,
including a decreased risk of major adverse postoperative events. These results highlight the potential clinical utility of DEX in the
perioperative management of TAVI patients, suggesting that its inclusion in anesthetic protocols could enhance patient care and
recovery.

Keywords: dexmedetomidine, transcatheter aortic valve replacement, myocardial ischemia, inflammation, propensity score

Introduction

Transcatheter Aortic Valve Implantation (TAVI) is a minimally invasive procedure used to treat severe aortic valve
diseases.> Despite its advantages, TAVI can lead to perioperative myocardial injury (PMI), which is associated with
adverse outcomes.” Myocardial injury in TAVI can be attributed to several factors, including hemodynamic instability,
the use of contrast media, and mechanical stress imposed by the procedure. Hemodynamic fluctuations during TAVI,
such as rapid ventricular pacing and balloon valvuloplasty, can cause myocardial ischemia and reperfusion injury.* The

use of contrast media for procedural guidance may contribute to renal dysfunction, which is a known risk factor for
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myocardial injury.” Additionally, the mechanical stress from valve deployment and the potential for coronary emboli can
lead to myocardial necrosis, particularly in the apical region when using the transapical approach.®

Dexmedetomidine (DEX), an a2-adrenergic receptor agonist, has shown promising results in myocardial protection
during cardiopulmonary bypass valve replacement surgeries. A study by Altinkaya et al investigated the preventive effect
of DEX on postoperative delirium and atrial fibrillation after cardiac surgery, highlighting its potential benefits.” Another
study by Yuan et al found that DEX can provide safe and effective adjuvant analgesia for patients undergoing cardiac
surgery without adverse hemodynamic effects.® These findings suggest that DEX may have a protective effect in cardiac
surgery. Research has demonstrated that DEX reduces myocardial ischemia-reperfusion injury through various mechan-
isms, including its anti-inflammatory, antioxidant, and anti-apoptotic effects, as well as its ability to regulate energy
metabolism.” """ For instance, studies have reported that DEX significantly reduces peak levels of cardiac troponin I and
CK-MB in patients undergoing cardiac surgery, indicating a reduction in myocardial injury.'®'" However, its effective-
ness in reducing postoperative myocardial injury specifically in TAVI patients—who do not undergo cardiopulmonary
bypass—remains uncertain.

The limitations of prior research include a lack of detailed investigation into the pathophysiological mechanisms of
myocardial injury in TAVI and the effectiveness of DEX in this context. Therefore, this study aimed to investigate
whether DEX administration during TAVI can reduce the risk of postoperative myocardial injury in patients undergoing
general anesthesia. By addressing this gap, we aim to provide insights into the potential cardioprotective role of DEX in
the context of TAVI, contributing to improved perioperative management and patient outcomes.

Methods

Study Design

This retrospective cohort study was conducted at the First Affiliated Hospital of Wannan Medical College. Patients who
underwent TAVI from January 2022 to August 2024 were included. The study was approved by the hospital’s Ethics
Committee, and informed consent was obtained from all participants. To account for potential differences in myocardial
injury due to varying surgical approaches, patients undergoing non-femoral artery procedures were excluded from this
study. Data collection was performed with rigorous quality control measures. We defined strict inclusion and exclusion
criteria, such as excluding patients who died within 24 hours postoperatively, underwent a change in surgical procedure,
required ECMO, or were lost to follow-up. Patient demographic information, perioperative blood test results, and
anesthetic management details were extracted from the electronic medical records at our medical center. Patients were
categorized into two groups based on whether they received dexmedetomidine during their TAVI procedure (DEX group)
or not (control group). This grouping was based on historical medication records as documented in the electronic medical
system. For the propensity score matching (PSM) process, we used a matching ratio of 1:2, resulting in 36 patients in the
DEX group and 66 patients in the control group for final analysis.

Sample Size Calculation and Power Analysis
Given the retrospective nature of this study, the sample size was determined by the number of eligible patients who
underwent TAVI during the specified study period. A total of 175 patients were initially identified, with 156 meeting the
final inclusion criteria after applying the exclusion criteria (Figure 1).

To evaluate the adequacy of our sample size, a post-hoc power analysis was conducted using the mean difference in
peak troponin I levels between the DEX and control groups, considering the variability observed in our study population.
Calculations were performed using the following formula for comparing two independent means:

n= [(Z[;—l— th/z)2 X (SD12 —|—SD22)} / (Mean, —Mean2)2

Z p corresponds to the desired power (0.84 corresponds to 80% power),

Z > corresponds to the significance level (1.96 for 0=0.05),

SD represents the standard deviations of the two groups,

Mean represents the mean difference in outcome measures between the two groups.
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A total of 175 patients
were enrolled

Intraoperative or 24h post-
operative death (N=10), charge of
surgical mode (N=2), EMOC (N=2),

and loss of follow-up (N=5)

| l

Group D (N=39) | | Group S (N=117) |

| |

I 1:2 propensity matching |

! l

Group D (N=36) | | Group S (N=66) |

Figure | Flowchart of the inclusion and exclusion process used in the study. Patients in group D were administered propofol and Dex, while those in group S were given
propofol for the maintenance of general anesthesia.

The calculated n is equal to about 42. Given our 36 patients in Group D and 66 in Group S post-PSM, the analysis
indicates that our sample size was just above the required threshold to detect the difference in peak troponin I levels with
80% power.

Anesthetic Management

Anesthetic management for all patients was performed by attending or associate chief physicians with over five years of
experience in cardiovascular anesthesia. General anesthesia was induced with tracheal intubation, and analgesia in both
groups was initiated with sufentanil and maintained intraoperatively with remifentanil. The specific DEX dosing regimen
for the experimental group (Group D) included a loading dose of 1 pg/kg administered over 10 minutes, followed by
a continuous infusion of 0.2 pg/kg/h, while the control group (Group S) received only propofol with an aim to maintain
BIS values between 40 and 60 in both groups. Postoperatively, patients were transferred to the ICU, where they were
managed by intensivists who had received specialized training.

Outcomes

The primary outcome of this study was to assess differences in the degree of acute myocardial injury between the two
groups postoperatively. We used the peak values of troponin I and CK-MB measured within 48 hours postoperatively as
the primary indicators for assessing PMD. Secondary outcomes included postoperative inflammation and cardiac
function, assessed using IL-6, PCT, and Pro-BNP levels. Additionally, confounding factors such as age, preoperative
diagnosis, and surgical duration were adjusted for to evaluate the correlation between DEX and PMI. Preoperative blood
test results closest to the day of surgery were selected for inclusion in the study. Routine measurements of troponin I, CK-
MB, IL-6, PCT, and Pro-BNP were performed postoperatively and on the morning of the first postoperative day, with
testing extended to the second postoperative day if necessary. The peak values of these postoperative indicators were
recorded for statistical analysis. Although the study was retrospective and not blinded, efforts were made to minimize
bias. The primary outcomes (troponin I and CK-MB levels) were measured by laboratory technicians who were blinded
to the group assignments. Data analysis was performed by researchers who were also blinded to the group allocations.
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Statistical Analysis

Data was analyzed using SPSS 26.0 statistical software. A 1:2 propensity score matching (PSM) was used to balance
the differences in baseline data. PSM is a statistical technique used in observational studies to reduce selection bias by
creating comparable groups based on observed characteristics. PSM in our retrospective study helps simulate balanced
groups by matching patients with similar baseline characteristics, thereby reducing the influence of confounding
factors. Matching variables included age, sex, type of surgery, preoperative diagnosis, surgical duration, anesthesia
duration, ASA classification, NYHA classification, and preoperative levels of troponin I, CK-MB, and BNP.
Standardized mean differences (SMD) <0.1 indicated good balance between groups. Quantitative data conforming to
a normal distribution were expressed as mean + standard deviation (X +s), and comparisons between groups were
made using independent sample -tests. For data not conforming to a normal distribution, they were expressed as
median (interquartile range) [M(Q1, Q3)], and comparisons between groups were made using Mann—Whitney U-tests.
Categorical data were expressed as number (rate) and compared using x2 tests. Any outliers or anomalous data points
were identified using boxplot analysis and were addressed by exclusion from the statistical analysis if they significantly
deviated from the expected range. The Differences-in-Differences (DID) method was used to explore the influencing
factors of postoperative related indicators, which further adjusted for potential confounders by incorporating control
variables such as gender, age, type of surgery, duration of surgery, duration of anesthesia, preoperative CK-MB,
preoperative diagnosis, ASA classification, NYHA classification, and preoperative BNP. P<0.05 indicating statistically
significant differences.

Results
A total of 175 patients who underwent TAVI were initially included in the study. After excluding 19 patients who either
died within 24 hours postoperatively (n=10), changed surgical methods (n=2), required postoperative ECMO treatment
(n=2), or were lost to follow-up (n=5), a final cohort of 156 patients was analyzed (Figure 1).

The study included 156 patients with a median age of 73 years (IQR 67-79), comprising 72 females (46.15%) and 84
males (53.85%) (Table 1). Of these, 47.44% had aortic regurgitation (AR), 36.54% had aortic stenosis (AS), and 16.03%

Table | Demographic Data and Anesthesia Related Data

Total (N= 156) Group S (N=117) Group D (N = 39) P

Age, (year) 73 (67, 79) 73 (67, 80) 73 (68, 79) 0.815
Duration of surgery (Min) 160.00 (129.25, 185.00) | 160.00 (126.00, 185.00) | 160.00 (131.00, 190.50) | 0.706
Duration of anesthesia (Min) 205.50 (185.00, 250.00) | 210.00 (185.00, 240.00) | 205.00 (190.00, 267.50) | 0.500
Preoperative troponin | 0.02 (0.01, 0.05) 0.02 (0.01, 0.04) 0.02 (0.01, 0.07) 0.026
Preoperative CK-MB 11.93 (9.00, 15.00) 12.00 (9.00, 15.00) 11.85 (10.00, 13.50) 0.980
M(Q1, Qi)
Gender 0.458
Female 72 (46.15) 52 (44.44) 20 (51.28)
Male 84 (53.85) 65 (55.56) 19 (48.72)
Type of surgery 0.012
Emergency operation 17 (10.90) 8 (6.84) 9 (23.08)
Elective operation 139 (89.10) 109 (93.16) 30 (76.92)
Preoperative BNP >500 pg/mL 0.062
No 88 (56.41) 71 (60.68) 17 (43.59)
Yes 68 (43.59) 46 (39.32) 22 (56.41)
Diagnosis 0.244
AR 74 (47.44) 60 (51.28) 14 (35.90)
AS 57 (36.54) 40 (34.19) 17 (43.59)
AS-R 25 (16.03) 17 (14.53) 8 (20.51)

(Continued)
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Table 1 (Continued).

Total (N= 156) Group S (N=117) Group D (N = 39) P
ASA classification 0.441
I 100 (64.10) 77 (65.81) 23 (58.97)
v 56 (35.90) 40 (34.19) 16 (41.03)
NYHA classification 0.184
Il 22 (14.10) 19 (16.24) 3 (7.69)
1] 134 (85.90) 98 (83.76) 36 (92.31)

Notes: Data are presented as n (%) or median (interquartile range). P<0.05 was considered statistically significant.
Abbreviations: AS, Aortic Stenosis; AR, Aortic Regurgitation; AS-R, Aortic Stenosis with Regurgitation.

had combined aortic stenosis and regurgitation (AS-R). The duration of surgery (median 160 minutes; IQR
129.25-185.00) and anesthesia (median 205.50 minutes; IQR 185.00-250.00) were similar between groups (p = 0.706
and p = 0.500, respectively). Preoperative troponin I levels were significantly higher in Group D (0.02; IQR 0.01-0.07)
compared to Group S (0.02; IQR 0.01-0.04; p = 0.026), while preoperative CK-MB levels were comparable (Group
S: 12.00; IQR 9.00-15.00; Group D: 11.85; IQR 10.00-13.50; p = 0.980). Emergency operations were more frequent in
Group D (23.08%) compared to Group S (6.84%; p = 0.012). Preoperative BNP levels >500 pg/mL were also higher in
Group D (56.41%) versus Group S (39.32%), though this difference was not statistically significant (p = 0.062). Other
factors, including gender distribution, diagnosis type, ASA, and NYHA classifications, did not show significant
differences between the groups.

Following 1:2 propensity score matching (PSM), Group D consisted of 36 patients and Group S of 66 patients,
totaling 102 patients. Before PSM, differences in preoperative troponin I levels (p = 0.026) and surgical types (p = 0.012)
were significant between the groups. After PSM, univariate analyses revealed no statistically significant differences in
age, surgical duration, anesthesia duration, preoperative troponin I, and CK-MB levels (all p > 0.05). Specifically, the
median age in Group S was 71 years (IQR 66-81) compared to 74 years (IQR 69—79) in Group D (p = 0.501). Surgical
duration was 150 minutes (IQR 120.5-170.75) in Group S and 157.5 minutes (IQR 131.5-195.0) in Group D (p = 0.326).
Anesthesia duration was 200 minutes (IQR 180.0-235.0) for Group S and 205 minutes (IQR 188.75-266.25) for Group
D (p = 0.517). Preoperative troponin I levels were 0.02 ng/mL (IQR 0.01-0.03) in Group S and 0.02 ng/mL (IQR
0.01-0.06) in Group D (p = 0.077). Preoperative CK-MB levels were 11.15 ng/mL (IQR 9.00-14.75) in Group S and
11.43 ng/mL (IQR 10.00-14.00) in Group D (p = 0.969). Standardized mean differences (SMDs) for age, surgical type,
and preoperative CK-MB were between 0.1 and 0.2, with other baseline variables showing SMDs less than 0.1,
indicating a well-balanced comparison between the groups (Table 2).

Table 2 Demographic Data and Anaesthesia Related Data after PSM

Group S (n = 66) Group D (n = 36) P SMD
Age, (year) 71 (66,81) 74 (69,79) 0.501 | 0.189
Duration of surgery (Min) 150.00 (120.50, 170.75) | 157.50 (131.50, 195.00) | 0.326 | 0.037
Duration of anesthesia (Min) 200.00 (180.00, 235.00) | 205.00 (188.75,266.25) | 0.517 | 0.059
Preoperative troponin | (ng/mL) | 0.02 (0.01, 0.03) 0.02 (0.01, 0.06) 0.077 | 0.093
Preoperative CK-MB I1.15 (9.00, 14.75) 11.43 (10.00, 14.00) 0.969 | —0.113
Gender 0.660
Female 36 (54.55) 18 (50.00) —0.091
Male 30 (45.45) 18 (50.00) 0.091
Type of surgery 0.571
Emergency operation 7 (10.61) 6 (16.67) 0.163
Elective operation 59 (89.39) 30 (83.33) —0.163
(Continued)
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Table 2 (Continued).

Group S (n = 66) Group D (n = 36) P SMD
Preoperative BNP >500 pg/mL 0.679
No 34 (51.52) 17 (47.22) —0.086
Yes 32 (48.48) 19 (52.78) 0.086
Diagnosis 0.870
AR 28 (42.42) 14 (38.89) —0.073
AS 24 (36.36) 15 (41.67) 0.108
AS-R 14 (21.21) 7 (19.44) —0.045
ASA classification 0.825
n 37 (56.06) 21 (58.33) 0.046
v 29 (43.94) 15 (41.67) —0.046
NYHA classification 0.981
I 4 (6.06) 3 (8.33) 0.082
n 62 (93.94) 33 (91.67) —0.082

Notes: Data are presented as n (%) or median (interquartile range); P<0.05 was considered statistically significant.
Abbreviation: PSM, propensity score matching.

Table 3 Postoperative Indexes Before and After PSM Matching

Before PSM P After PSM P
Group S (n=117) Group D (n=39) Group S (n=66) Group D (n=36)
Troponin | (ng/mL) 1.32 (0.58, 2.56) 0.61 (0.36, 0.88) <0.001 | 1.10 (0.51, 2.44) 0.53 (0.34, 0.89) <0.001
IL 6 (pg/mL) 90.65 (35.38, 156.69) | 71.58 (20.74, 114.83) | 0.174 70.26 (32.71, 158.15) | 70.42 (19.97, 118.83) | 0.46
CK-MB (U/L) 26.20 (17.00, 37.00) | 20.00 (15.50, 27.50) | 0.027 27.5 (19.75, 38.00) 19.00 (15.25, 25.75) | <0.001
PCT (ng/mL) 0.41 (0.14, 0.99) 0.39 (0.12, 0.98) 0.977 0.34 (0.09, 0.98) 0.38 (0.12, 0.94) 0.845
NT-proBNP>1800 pg 0.0l16 0.131
/mL
No 71 (60.68) I5 (38.46) 36 (54.55) 14 (38.89)
Yes 46 (39.32) 24 (61.54) 30 (45.45) 22 (61.11)

Notes: Data are presented as n (%) or median (interquartile range); P<0.05 was considered statistically significant.
Abbreviation: PSM, propensity score matching.

Postoperative data from matched patients revealed that Group D had significantly lower peak values for both troponin I and
CK-MB compared to Group S. Specifically, the median peak troponin I was 0.53 ng/mL (IQR 0.34-0.89) in Group D versus 1.10
ng/mL (IQR 0.51-2.44) in Group S (p < 0.001), and median peak CK-MB was 19.00 U/L (IQR 15.25-25.75) in Group D versus
27.50 U/L (IQR 19.75-38.00) in Group S (p < 0.001). Conversely, there were no significant differences between the groups for
IL-6, with levels of 70.42 pg/mL (IQR 19.97-118.83) in Group D versus 70.26 pg/mL (IQR 32.71-158.15) in Group S (p =0.46),
and for PCT, with levels of 0.38 ng/mL (IQR 0.12-0.94) in Group D versus 0.34 ng/mL (IQR 0.09-0.98) in Group S (p = 0.845).
The proportion of patients with NT-proBNP levels >1800 pg/mL was not significantly different between the groups, with 30
(45.45%) in Group S and 22 (61.11%) in Group D (p = 0.131) (Table 3).

In the regression analysis using the DID model, DEX use was assessed for its impact on postoperative biomarkers,
troponin I and CK-MB. The analysis included control variables such as gender, age, type of surgery, duration of surgery,
duration of anesthesia, preoperative CK-MB, preoperative diagnosis, ASA classification, NYHA classification, and
preoperative BNP. The results demonstrated that DEX use was significantly associated with reduced levels of troponin
I and CK-MB. Specifically, the coefficient for DEX use on troponin I was —0.396 (p = —0.396, SE = 3.982, t = —0.099,
95% CI: —8.251 to 7.459), and for CK-MB, it was —2.493 (f = —2.493, SE = 0.966, t = —2.58, 95% CI: —4.399 to
—0.587). Both associations were statistically significant (p < 0.001 for both troponin I and CK-MB), indicating that DEX
use was a significant negative predictor of PMD following TAVI, supporting its role as a favorable factor in mitigating
PMD incidence (Table 4).
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Table 4 OLS Regression of Postoperative CK-MB and Troponin | Based on the DID Model

CK-MB Troponin |

B S.E t 95% CI B S.E t 95% ClI
Intercept —2.196 | 3.252 | —0.676 | —8.610 ~ 4.217 —23.563 | 18771 | —1.255 | —60.590 ~ 13.463
Treat 0.021 0.688 | 0.03 —1.336 ~ 1.377 | —0.396 | 3.982 | —0.099 | —8.251 ~ 7.459
Time 3.153 0.574 | 5.492 2.021 ~ 4.285 21.804 3.326 | 6.555 15.243 ~ 28.366
Treat Time | —2.493 | 0.966 | —2.58 | —4.399 ~-0.587 | —12.967 | 5.599 | —2.316 | —24.011 ~—1.923
F 4.447 5.036
P 0.000 0.000

Notes: P<0.05 was considered statistically significant.
Abbreviations: DID, Differences-in-Differences; OLS, Ordinary Least Squares; CK-MB, Creatine Kinase-MB.

Discussion

The findings of this study demonstrate a statistically significant reduction in myocardial injury markers, such as troponin
I and CK-MB, in Transcatheter Aortic Valve Implantation (TAVI) patients administered Dexmedetomidine (DEX). This
reduction in myocardial injury is consistent with previous studies, such as those reported by Forrest et al'? and O’Hair et al'?
which highlighted reductions in myocardial injury markers like CK-MB and troponin I. This study extends these
observations to the context of TAVI, a minimally invasive alternative for high-risk patients traditionally considered
unsuitable for open-heart surgery. By showing that DEX significantly lowers postoperative CK-MB and troponin I levels
in TAVI patients, our results suggest its potential benefits in reducing myocardial injury and improving outcomes for this
specific patient group.

The cardioprotective effects of DEX are attributed to its anti-inflammatory and antioxidant properties.'* DEX reduces
the inflammatory response associated with myocardial damage by inhibiting the release of pro-inflammatory cytokines
such as interleukin-6 (IL-6) and tumor necrosis factor-alpha (TNF-a).'> Additionally, DEX combats oxidative stress by
scavenging free radicals and reducing lipid peroxidation, which helps protect myocardial cells from injury.'® These
mechanisms help mitigate myocardial ischemia-reperfusion injury, which is a significant concern in TAVI procedures.
The reduction in myocardial injury markers observed in this study supports the hypothesis that DEX exerts its protective
effects through these mechanisms. Numerous studies have demonstrated that DEX provides effective myocardial
protection in both cardiopulmonary bypass surgeries and non-cardiac surgeries in patients with cardiac conditions.
Elgebaly'” et al reported that the use of DEX in cardiopulmonary bypass surgery significantly reduced troponin and CK-
MB levels, as well as decreased short-term mortality. As an o,-adrenoceptor agonist, DEX produces varying clinical
effects depending on the dosage'® Low doses (0.2—1 mcg/kg) reduce heart rate and peripheral resistance. In our center,
DEX was administered at 0.5—-1 mcg/kg/h, based on the anesthesiologist’s comprehensive evaluation of each patient.
DEX has a favorable safety profile in most patients, but potential side effects, such as hypotension and bradycardia,
should be considered, especially in high-risk TAVI patients. Higher doses (14 mcg/kg) can elevate blood pressure and
reflexively slow heart rate, effects that are not favorable for patients undergoing TAVI surgery.'® In our study, DEX was
administered at a dosage of 0.5—1 mcg/kg/h, which is within the recommended range and has been shown to be safe in
previous studies. However, careful monitoring of hemodynamic parameters is essential to manage any potential side
effects. For instance, in patients with pre-existing hypotension or bradycardia, the use of DEX should be approached with
caution, and alternative anesthetic strategies may need to be considered. Additionally, the potential for drug interactions,
particularly with other sedatives or analgesics, should be carefully evaluated to avoid adverse effects.

There are differing perspectives on how DEX exerts its myocardial protective effects during surgery. Some preclinical
studies suggest that DEX may provide myocardial protection through anti-inflammatory mechanisms, antioxidative
stress, and improved microcirculation.?>?! In our study, we included postoperative IL-6 levels in the statistical analysis,
but the results showed no significant difference between the two groups. This contrasts with the findings of Ji et al*°
likely because TAVI procedures are shorter than SAVR surgeries, leading to less severe cardiac ischemia-reperfusion
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injury. Furthermore, the overall trauma from TAVI is minimal and does not trigger a significant systemic inflammatory
response. Additionally, as this is a retrospective cohort study and IL-6 is not routinely measured preoperatively, we were
unable to assess dynamic changes in IL-6 levels. PCT, another acute-phase protein included in the study, reflects the
severity of inflammation. Our results indicated no significant difference between Group D and Group S in PCT levels.
Compared to IL-6, PCT is more commonly used for the early diagnosis of severe bacterial infections. Myocardial cell
injury alone may not cause an increase in PCT, as elevated PCT is more often associated with myocardial injury
complicated by infection or systemic organ failure.****

CK-MB and troponin I are well-established biomarkers for assessing PMD, each with high sensitivity and
specificity.?* In clinical practice, both markers are frequently measured together to enhance diagnostic accuracy and
provide a comprehensive assessment of myocardial injury. The reduction in myocardial injury markers observed in this
study not only provides evidence for the cardioprotective effects of DEX but also suggests the potential for improved
clinical outcomes in TAVI patients. Previous research has shown that elevated levels of cardiac troponin I and CK-MB
are associated with adverse outcomes, including increased complication rates and prolonged recovery times.”>~° By
significantly lowering these markers, DEX may contribute to a decreased risk of major adverse postoperative events,
such as myocardial infarction, heart failure, and arrhythmias. This could lead to a reduction in the overall complication
rate and improved patient safety. The reduction in myocardial injury markers observed in this study is clinically relevant,
as elevated levels of these biomarkers are associated with adverse outcomes and increased mortality in cardiac
conditions. Although the study’s follow-up period was limited to 48 hours postoperatively, the reduction in myocardial
injury markers suggests that DEX may contribute to improved short-term outcomes. Future research should extend the
follow-up period to assess the long-term prognostic implications of DEX administration on cardiac outcomes and overall
survival.

Moreover, the protective effects of DEX on myocardial tissue may translate into shorter recovery times and
faster postoperative rehabilitation. Patients with reduced myocardial injury are likely to experience less post-
operative discomfort and have a quicker return to normal activities.*’ This is particularly important in the context
of TAVI, where patients are often elderly and have comorbidities that can complicate recovery. By mitigating
myocardial damage, DEX may help optimize the perioperative management of these patients, leading to better
overall outcomes.

In evaluating the efficacy of DEX in reducing postoperative myocardial injury, it is crucial to consider potential
confounding factors that may influence our results. One significant aspect is the variability in patients’ underlying
conditions, such as comorbidities like diabetes, hypertension, or pre-existing heart disease, which can affect myocardial
susceptibility to injury and overall recovery. Additionally, differences in surgical techniques or procedural approaches,
such as variations in valve implantation methods or differences in anesthetic management practices, might contribute to
the observed outcomes. For instance, while our study controlled for standard procedural variables, the potential influence
of less controlled factors, such as operator experience and procedural complexity, cannot be fully excluded. Moreover,
patient management in the intensive care unit postoperatively, including differences in fluid management and use of
adjunctive therapies, could also impact myocardial recovery and complicate the interpretation of DEX’s effects. To
address these issues, future research should aim to control for a broader range of confounders, ideally through well-
designed randomized controlled trials or prospective cohort studies that can account for and adjust these variables more
comprehensively.

Limitations

Although this study provides compelling evidence for the cardioprotective effects of DEX in AVI, several issues require
further validation. Firstly, due to the retrospective nature of our study and the limited study period, it was not feasible to
include long-term follow-up. This short follow-up period may limit the ability to observe long-term outcomes, which are
crucial for evaluating the sustained effects of Dexmedetomidine (DEX) on myocardial recovery and overall patient
prognosis. Future research should extend the follow-up period to assess the long-term prognostic implications of DEX
administration on cardiac outcomes and overall survival. Additionally, the study’s inclusion criteria were restricted to
patients who underwent uneventful surgical procedures, exhibited stable vital signs intraoperatively, and did not require
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ECMO support postoperatively. The efficacy of DEX in patients who altered their surgical approach during the procedure
or underwent TAVI via alternative routes remains to be determined. Furthermore, the retrospective design of this study
limits the evidence available to elucidate the mechanisms by which DEX prevents myocardial injury, such as the absence
of preoperative IL-6 and PCT levels. Additionally, despite the use of PSM, there is a risk of residual confounding. While
PSM helps to balance the baseline characteristics between groups, it cannot account for all potential confounding factors.
Unmeasured variables or biases in data collection could influence the results. For example, factors such as patient
comorbidities, surgical techniques, and anesthetic management practices might affect the observed outcomes. The study
had sufficient statistical power to detect a significant difference in the primary outcomes, as confirmed by a post-hoc
power analysis. However, the generalizability of the findings may be limited by the retrospective nature of the study and
the specific patient population. Future research should employ randomized controlled trials or prospective cohort studies
to further validate the efficacy of DEX in a broader patient population.

Conclusion

In the context of TAVI, a continuous infusion of dexmedetomidine at a dosage of 0.5—-1 mcg/kg/h during surgery, relative
to a placebo, was associated with significantly reduced postoperative levels of CK-MB and troponin I, suggesting
a reduction in myocardial injury. However, no correlation was observed between dexmedetomidine administration and
changes in PCT or IL-6 levels during TAVI.
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