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Purpose: Postinduction hypotension (PIH), occurring between anaesthesia induction and surgical incision, is particularly concerning
in older adults undergoing transcatheter aortic valve replacement (TAVR) due to their multiple comorbidities and age-related
cardiovascular changes. This study aimed to assess the relationship between PIH and postoperative adverse events in TAVR patients.
Patients and Methods: A total of 777 patients underwent TAVR at The Second Affiliated Hospital of Zhejiang University School of
Medicine from January 1, 2020 to February 28, 2023. Four thresholds of MAP were defined, including two absolute thresholds (<65,
<60 mmHg) and two relative thresholds (20% and 30% lower than baseline). The relationships between PIH and the composite
outcome, which included all-cause in-hospital mortality, stroke, acute kidney injury (AKI), and myocardial infarction (MI), were
examined using unadjusted analysis, 1:1 propensity score matching(PSM), and inverse probability of treatment weighting (IPTW).
Results: A total of 643 older adults were included in the study ultimately. The composite outcome incidence was significantly greater
in patients with PIH than in those without PIH (relative risk [RR]: 2.47, 95% CI: 1.66-3.73 for MAP <60 mmHg; RR: 1.66, 95% CI:
1.14-2.46 for a >30% decrease from baseline). PIH was significantly associated with stroke (RR: 5.22, 95% CI: 1.98-17.75) and AKI
(RR: 2.82, 95% CI: 1.73-4.79) with a MAP <60 mmHg.

Conclusion: PIH significantly increases the risk of composite outcomes, especially stroke and AKI, in TAVR patients.
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Introduction

Recently, transcatheter aortic valve replacement (TAVR) has been recommended over surgical aortic valve replacement
due to its association with more favorable outcomes.' > However, TAVR is still linked to major adverse events in clinical
settings, including postoperative acute kidney injury (AKI, 13%), myocardial infarction (MI), transient ischemic attack
(TIA)/stroke (3%), and in-hospital mortality (3%).* The underlying aetiology is multifactorial, including factors such as
age, pre-existing conditions, and surgical procedures.””’ Recent research highlights the need to address complications in
older adults undergoing TAVR. Jiritano et al® found that bleeding complications strongly predict mortality and morbidity
in elderly patients, while age did not significantly affect cardiovascular events or mortality, emphasizing frailty as the key
factor in managing high-risk patients. Furthermore, intraoperative hypotension (IOH) has been identified as a major
contributing factor and is linked to an increased risk of mortality, AKI, MI, or stroke.”1% It is important to note that IOH
can occur for different reasons depending on the phase of anaesthesia and surgery. Hypotension before surgical incision
is largely preventable, whereas intraoperative hypotension is harder to avoid due to its multifactorial causes, such as
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blood loss, stimuli variation, patient positioning, and vessel compression.'' We propose examining IOH across different
phases to account for the diverse mechanisms underlying TAVR-related outcomes.

Postinduction hypotension (PIH) is defined as a drop in blood pressure between anaesthesia induction and skin
incision, primarily due to the vasodilatory effects of anaesthetic drugs, which decrease systemic vascular resistance.''"'?
The incidence of PIH ranges from 9% to 60%."'*"'® Even brief episodes of hypotension can lead to tissue hypoperfusion
and subsequent complications, elevating the risk of postoperative morbidity and mortality.'” ' PIH has garnered
significant interest among anaesthesiologists because it is an ecasily detectable and modifiable factor.

PIH is particularly prevalent among older adults, patients classified as ASAIII-V, those undergoing emergency
operations, and individuals on long-term ACEI/ARB therapy.'""'>'® TAVR patients often present with comorbidities
such as coronary artery disease, chronic obstructive pulmonary disease (COPD), and renal insufficiency, which compli-
cates disease management.”*?! Additionally, age-related cardiovascular changes, including reduced cardiac reserve and
increased arterial stiffness, make them more susceptible to hemodynamic instability during anesthesia.'

Hypotension is common and linked to adverse outcomes, but inconsistent definitions across studies create uncertainty
in identifying clinically significant events. Absolute thresholds, such as <60 mmHg, identify severe hypotension leading

2223 while relative thresholds, like a 30% drop from baseline, offer a more persona-

to myocardial injury and mortality,
lized risk assessment.>* Our study aimed to analyze the relationship between PIH and postoperative outcomes in TAVR
patients using these well-supported thresholds.

The effects of PIH on postoperative outcomes after TAVR have not been thoroughly examined. In this retrospective
cohort study, we assessed the association between PIH and adverse outcomes in TAVR patients, hypothesizing that the

incidence and severity of PIH are linked to a composite outcome of postoperative mortality, stroke, AKI, and MI.

Materials and Methods
Approvals

This single-centre retrospective cohort study received approval from the Ethics Committee of The Second Affiliated
Hospital of Zhejiang University School of Medicine, China (Approval No. 2022-0521, 26 June 2022). Written informed
consent was obtained from all study participants or their legal guardians prior to study commencement. The study
protocol followed the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) guidelines (see
Supplementary Appendix). Data analysis and the statistical plan were developed after data access. The study was

conducted in accordance with the principles of the Declaration of Helsinki.

Study Participants

This study included adult patients (aged >18 years) with a physical classification status according to the American
Society of Anaesthesiology (ASA) ofllI-IV who underwent TAVR under either general anaesthesia (GA) or deep
sedation anaesthesia at The Second Affiliated Hospital of Zhejiang University School of Medicine, China. The study
period was between January 1, 2020, and February 28, 2023. The exclusion criteria were as follows: (1) TAVR was
performed through the carotid or apical approach; (2) use of a circulatory assist device before surgery; and (3) missing
invasive arterial measurements for > 10 consecutive minutes. Two investigators, unaware of the study’s hypothesis,
retrieved relevant data from the database via a predetermined form. Patients were categorized into PIH and non-PIH
groups based on their MAP following induction of anesthesia according to four hypotension thresholds.

Data Sources and Collection
The data for this study were sourced from the electronic medical record (EMR) system and the Docare anesthesia system.
These records encompassed a comprehensive range of patient information, including primary team notes, specialty
consultations, imaging results, laboratory values, perioperative evaluations, intraoperative surgical and anesthesia
records, postoperative notes, intensive care unit (ICU) nursing notes, and inpatient orders.

The collected data included baseline characteristics, anesthesia and procedural data, and postoperative outcomes.
Baseline characteristics comprised clinical, laboratory, echocardiographic, computed tomography, and diffusion-weighted
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magnetic resonance imaging (DW-MRI) data. Face-to-face assessments were conducted at admission and during the
1-year follow-up if patients returned to the hospital. For those unable to attend in person, a telephone interview was
conducted. Additional details are provided in Table 1. Patients with missing values for the variables of interest were
excluded from the analysis.

Preoperative Evaluation and Indications for Transfemoral Transcatheter Aortic Valve

Replacement

At our institution, all patients are admitted and evaluated at least one day before the TAVR operation. The preoperative
assessments were performed by a cardiac team consisting of a cardiac surgeon, cardiologist, and cardiac anaesthetist in
a hybrid operating theatre. The study team retrieved the data from the preoperative assessment.

Patient Monitoring

Continuous monitoring involved taking measurements of heart rate (HR), invasive arterial blood pressure (IBP), five-lead
electrocardiogram (ECG), peripheral oxygen saturation (SpO,), and body temperature. Two external defibrillator pads
were routinely placed on the chest in the event of shockable rhythms. INVOS 5100c surface pads (Covidien, Mansfield,
MA) were placed on the forehead for continuous cerebral oxygen saturation (ScO,) monitoring. The cardiac index (CI),
systemic vascular resistance index (SVRI), and stroke volume variation (SVV) were measured via the ProAQT/Pulsioflex
system (Pulsion Medical Systems).”> Owing to the increased risk of heart block in CoreValve patients, a temporary
pacemaker was typically inserted via the internal jugular vein into patients operated on with CoreValve TAVR devices.

Administration of General Anaesthesia or Deep Sedation

At our centre, patients who undergo TAVR can opt for GA with tracheal intubation or deep sedation on the basis of their
condition and the anaesthesiologist’s assessment. Anaesthesia and drugs used were in accordance with standard practice
at our institution. For GA, induction was performed with propofol (1-1.5 mg/kg) at divided doses as a bolus or etomidate
(0.2-0.4 mg/kg), sufentanil (0.2-0.5 pg/kg), or rocuronium (0.6 mg/kg). Maintenance was achieved with propofol and
remifentanil, with additional rocuronium as needed. Intubation was performed with a single-lumen endotracheal tube,
and mechanical ventilation was set at 68 mL/kg tidal volume and 12—14 breaths/min. End-tidal carbon dioxide (EtCO,)
was monitored and adjusted to maintain levels between 35-45 mmHg. Postsurgery, patients without complications
received sugammadex or atropine and neostigmine to reverse muscle relaxation. For deep sedation, induction was
performed with propofol (0.5-1 mg/kg) and fentanyl (50 pg), which was maintained with propofol (2—4 mg/kg/h) and
dexmedetomidine (0.5 pg/kg/h), with additional fentanyl as needed. All patients received supplemental oxygen via a face
mask to maintain an arterial oxygen saturation >90%.

To ensure accurate assessment of postoperative delirium, patients’ records were reviewed via a protocol grounded in
the Confusion Assessment Method (CAM) diagnostic criteria.?®*” Delirium was systematically evaluated at the end of
each shift by trained nurses or attending physicians, who adhered to the established local protocol and enabled the
continuous monitoring of delirium symptoms and their progression.

TAVR Procedure

Following a standard protocol developed at our institution, TAVR was carried out on patients with severe symptomatic
aortic stenosis who were either considered inoperable or high risk for surgical aortic valve replacement. All patients were
evaluated and operated on by a multidisciplinary team of experienced cardiologists, cardiovascular surgeons, and
anaesthesiologists, each of whom had previously completed a minimum of 50 procedures.

All TAVR procedures were conducted via the transfemoral approach in the cardiac catheterization laboratory.
A cardiovascular surgeon prepared each patient’s femoral artery via a surgical approach. Following access preparation
and heparin administration for anticoagulation, the native valve was opened under rapid ventricular pacing (RVP), and
the prosthetic valve was implanted. The valves utilized in the process were officially sanctioned for use and included self-
expanding valves such as the Evolut R/PRO (Medtronic, USA), the ACURATE neo (Boston Scientific, USA), the Venus
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Table | Baseline Characteristics Before IPTW for Patients with and without PIH Using the MAP Thresholds of >30% Drop from Baseline and <60 mmHg

Covariate Total Incidence MAP >30% Drop from Baseline MAP <60 mmHg
(n=643)
No Postinduction Postinduction SMD No Postinduction Postinduction SMD
Hypotension Hypotension Hypotension Hypotension
(n=328) (n=315) (n=433) (n=210)

Age (years), mean (SD) 746 (7.1) 738 (7.1) 75.4 (7.0) 0.221 739 (7.1) 75.8 (6.9) 0.27
Male, n (%) 272 (42.3) 133 (40.5) 139 (44.1) 0.072 186 (43.0) 86 (41.0) 0.041
BMI (kg/m?), mean (SD) 22.72 (3.46) 22.78 (3.54) 22.67 (3.38) 0.031 22.80 (3.56) 22.57 (3.25) 0.067
Smoking, n (%) 162 (25.2) 81 (24.7) 81 (25.7) 0.023 109 (25.2) 53 (25.2) 0.001
Drinking, n (%) 123 (19.1) 64 (19.5) 59(18.7) 0.02 87 (20.1) 36 (17.1) 0.076
Hypertension, n (%) 361 (56.1) 179 (54.6) 182 (57.8) 0.065 237 (54.7) 124 (59.0) 0.087
Diabetes, n (%) 125 (19.4) 54 (16.5) 71 (22.5) 0.154 73 (16.9) 52 (24.8) 0.196
Atrial fibrillation, n (%) 120 (18.7) 52 (15.9) 68 (21.6) 0.147 69 (15.9) 51 (24.3) 0.209
Peripheral vascular disease, n (%) 43 (6.7) 24 (7.3) 19 (6.0) 0.052 26 (6.0) 17 (8.1) 0.082
COPD, n (%) 62 (9.6) 31 (9.5) 31 (9.8) 0.013 37 (8.5) 25 (11.9) 0.111
Coronary heart disease, n (%) 214 (33.3) 103 (31.4) 111 (35.2) 0.081 132 (30.5) 82 (39.0) 0.181
Renal failure, n (%) 11 (1.7) 4(1.2) 7(22) 0.077 8 (1.8) 3(14) 0.033
Preoperative pulmonary infection, n (%) 26 (4.0) 13 (4.0) 13 (4.1) 0.008 19 (4.4) 7 (3.3) 0.055
Previous myocardial infarction, n (%) 2 (0.3) 1 (0.3) 1 (0.3) 0.002 1 (0.2) 1 (0.5) 0.041
Preoperative hydrothorax, n (%) 24 (3.7) 13 (4.0) 11 (3.5) 0.025 16 3.7) 8 (3.8) 0.006
Previous stroke, n (%) 38 (5.9) 20 (6.1) 18 (5.7) 0.016 22 (5.1) 16 (7.6) 0.104
History of PCI/CABG, n (%) 63 (9.8) 26 (7.9) 37 (11.7) 0.129 35(8.1) 28 (13.3) 0.17
Preoperative ejection fraction <35%, n (%) 44 (6.8) 19 (5.8) 25 (7.9) 0.085 27 (6.2) 17 (8.1) 0.072
Preoperative mean gradient (mmHg), median [IQR] 45 [34, 63] 46 [35, 63] 45 [34, 61] 0.054 47 [37, 63] 45 [31, 58] 0.199
Preoperative maximum gradient (mmHg), median [IQR] 80 [64, 104] 80 [65, 104] 80 [62, 103] 0.006 82 [65, 105] 76 [60, 100] 0.034
Preoperative maximum velocity (m/s), median [IQR] 4.46 [4.00, 5.11] 4.50 [4.03, 5.19] 4.41 [3.92, 5.06] 0.051 4.52 [4.05, 5.19] 4.35 [3.88, 4.99] 0.048
Preoperative aortic valve area (cm?), median [IQR] 0.70 [0.52, 0.88] 0.70 [0.54, 0.89] 0.71 [0.50, 0.88] 0.14 0.69 [0.53, 0.88] 0.72 [0.50, 0.88] 0.021
Aortic regurgitation (moderate/severe), n (%) 355 (55.2) 182 (55.5) 173 (54.9) 0.011 240 (55.4) 115 (54.8) 0.013
Mitral regurgitation (moderate/severe), n (%) 191 (29.7) 92 (28.0) 99 (31.4) 0.074 118 (27.3) 73 (34.8) 0.163
B adrenergic receptor blocker, n (%) 119 (18.5) 47 (14.3) 72 (22.9) 0.221 72 (16.6) 47 (22.4) 0.146
Aspirin, n (%) 163 (25.3) 89 (27.1) 74 (23.5) 0.084 113 (26.1) 50 (23.8) 0.053
Anticoagulant, n (%) 48 (7.5) 18 (5.5) 30 (9.5) 0.154 27 (6.2) 21 (IOO) 0.138
ACEI/ARBs, n (%) 184 (28.6) 85 (25.9) 99 (31.4) 0.122 116 (26.8) 8 (32.4) 0.123
Hypolipidaemic drug, n (%) 234 (36.4) 115 (35.1) 119 (37.8) 0.056 150 (34.6) 84 (40.0) 0.111
Diuretics, n (%) 181 (28.1) 98 (29.9) 83 (26.3) 0.079 122 (28.2) 59 (28.1) 0.002
Preoperative NYHA functional class IlI/IV, n (%) 480 (74.7) 231 (70.4) 249 (79.0) 0.199 315 (72.7) 165 (78.6) 0.136
STS score >7%, n (%) 114 (17.7) 49 (14.9) 65 (20.6) 0.149 65 (15.0) 49 (23.3) 0213
Haemoglobin (g/dL), mean (SD) 124.11 (20.19) 126.25 (19.67) 121.87 (20.51) 0.218 125.12 (19.31) 122.02 (21.80) 0.15
Scr (umol/L), median [IQR] 76.10 [62.00, 94.35] 76.90 [62.00, 90.25] 75.90 [61.90, 97.75] 0.11 75.00 [62.00, 90.00] 78.55 [62.62, 101.75] 0.077
Albumin (g/L), median [IQR] 36.50 [34.20, 38.60] 36.70 [34.68, 38.90] 36.00 [33.55, 38.40] 0.223 36.60 [34.30, 38.80] 36.10 [33.73, 38.10] 0.135
Emergency, n (%) 21 (3.3) 13 (4.0) 8 (2.5) 0.08 14 (3.2) 7 (3.3) 0.006
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Valve brand, n (%)

Self-expanding

Balloon-expandable

Type of anaesthesia, n (%)

GA

Deep sedation
Duration of procedure (min), median [IQR]
Duration of intraoperative hypotension(min),
median [IQR]
Total fluid (mL), median [IQR]
Blood loss (mL), median [IQR]
Urine (mL), median [IQR]
Contrast (mL), median [IQR]

533 (82.9)
110 (17.1)

214 (333)
429 (66.7)
100 [80, 125]

1500 [1000, 1500]
50 [50, 50]
300 [200, 500]
100 [90, 120]

282 (86.0)
46 (14.0)

93 (28.4)
235 (71.6)
100 [80,125]
17 011, 29]

1500 [1000, 1500]
50 [50, 50]
300 [200, 500]
100 [90, 120]

251 (79.7)
64 (20.3)

121 (38.4)
194 (61.6)
100 [80,123]
21 [13, 35]

1500 [1000, 1500]
50 [50, 50]
400 [200, 500]
100 [85, 120]

0.167

0.215

0.01
0.27

0.068
0.008
0.015
0.019

371 (85.7)
62 (14.3)

102 (23.6)
331 (76.4)
100 [80,125]
17 [11, 30]

1500 [1000, 1500]
50 [50, 50]
300 [200, 500]
100 [90, 120]

162 (77.1)
48 (22.9)

112 (533)
98 (46.7)
95 [77, 120]
22 15, 34]

1500 [1000, 1500]
50 [50, 50]
400 [200, 500]
100 [90, 120]

0.221

0.643

0.083
0.209

0.054
0.082
0.05
0.073

Abbreviations: SD, Standard deviation; IQR, Interquartile range; SMD, Standardized Mean Difference; IPTWV, Inverse probability of treatment weighting; MAP, Mean arterial pressure; BMI, Body mass index; COPD, Chronic obstructive
pulmonary disease; PCI, Percutaneous coronary intervention; CABG, Coronary artery bypass grafting; NYHA, New York Heart Association; STS, Society of Thoracic Surgeons; GA, General anaesthesia; Scr, Serum creatinine, ACEI,

Angiotensin-Converting Enzyme Inhibitor; ARBs, Angiotensin Receptor Blockers.
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A (Venus Medtech, China), the Vitaflow (MicroPort, China), and the TaurusOne (Peijia Medical, China), as well as
balloon-expandable valves such as the SAPIEN 3/Ultra (Edwards Lifesciences, USA) and the Myval (Meril Life
Sciences, India).

Determination of Baseline and Postinduction Blood Pressure

Four thresholds of MAP were established after reviewing published literature: 2 absolute thresholds (<65, <60 mmHg)
and 2 relative thresholds (20% and 30% lower than baseline).” In this study, PIH thresholds were characterized mainly
as a reduction in MAP exceeding 30% from the initial level and a MAP<60 mmHg. The baseline MAP was defined as
the mean MAP over the 5 min period immediately before induction. The statistical analysis results for the other two
thresholds are presented in the Supplementary Appendix. PIH was defined as occurring between the induction of

anaesthesia and the onset of surgery, where a hypotensive event demonstrated with an invasive arterial blood monitor
lasted for more than 1 minute. Given the varying thresholds used to define of hypotension in the available

literature,m’zg’29

we categorized the exposure variables into three groups: no hypotension, a short duration (<10 minutes)
of PIH, and a prolonged duration (=10 minutes) of PIH. IOH was defined as occurring from the start of skin incision to
the end of surgery, with the same definition of hypotension threshold as PIH. Prior to induction, the baseline blood
pressure was recorded. Hypotension was typically treated with fluids, norepinephrine, phenylephrine, or epinephrine at

the discretion of the anaesthetist.

Study Outcomes

The primary outcome was a composite of all-cause in-hospital mortality, stroke, AKI, and MI occurring after surgery
completion. The secondary outcomes included postoperative delirium within 3 days after surgery, admission to the ICU,
and new-onset postoperative atrial fibrillation. The outcomes were defined according to the Valve Academic Research
Consortium-3 criteria (see Table S1). *°

Statistical Analysis

Continuous variables are reported as the means and standard deviations for normally distributed data or as medians and
percentiles for non-Gaussian distributed data. Categorical variables are presented as numbers and proportions. Univariate
comparisons were conducted via the independent ¢ test for normally distributed data and the Mann—Whitney test for
nonnormally distributed data. The %2 test was utilized for categorical data, with Fisher’s exact test being used when the
minimum cell size requirements for the 32 test were not met.

Propensity scores formed the basis of the statistical analysis methods utilized in this study, with a focus on techniques
such as inverse probability of treatment weighting (IPTW), propensity score matching (PSM), and propensity score
regression (PSR). IPTW was the main statistical method used, with propensity scores being developed to address
potential confounding factors by observed baseline characteristics. Propensity score methods are able to replace
a multitude of baseline characteristics with just one composite score, which allows for the inclusion of a greater number
of potential confounders than conventional regression methods do.*'*? In our models, we included clinically relevant
variables that were defined beforechand, as well as those potentially associated with the composite outcome. To
investigate the composite outcome in patients with and without PIH, we matched participants at a 1:1 ratio on the
basis of propensity scores via a greedy algorithm and nearest neighbour approach with a maximum calliper distance of
0.1.* This matching process was performed via the “MatchIt” package in R. We assessed equivalence between matched
participants (PIH vs non-PIH groups) by testing differences in covariates through %2 analyses and Mann—Whitney U-tests
as needed. Standardized mean differences (SMDs) were calculated via the R package “Tableone”. Once a matched
dataset was obtained, we estimated the association between postinduction hypotension and the composite outcome using
the sample relative risk (RR).

IPTW was used to examine the relationship between patients who developed PIH and the entire population that
underwent TAVR. This population was hypothetically transitioned from having no PIH to having PIH. Patients were
weighted by the inverse probability of experiencing postinduction hypotension and undergoing TAVR. The association
between PIH and the composite outcome was estimated via the RR obtained via log-binomial regression. SMDs for each
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covariate were calculated to determine whether there were significant differences between the two groups. When the
SMD was 0.1 or less after IPTW, the confounder was considered to have no significant between-group difference.**

We employed the Holm—Bonferroni correction method to address the potential impact of multiple comparisons on our
results. The Holm—Bonferroni correction adjusts significance levels to reduce the risk of type I errors while maintaining
adequate statistical power. Specifically, we first sorted all P values in ascending order. Each P value was subsequently
compared with its corresponding adjusted significance level: the smallest P value was compared with a/4, the second
smallest with a/3, the third smallest with o/2, and the largest with o, where a was the initial significance level of 0.05.
This method ensures that the overall significance level is controlled when multiple statistical tests are performed, thereby
enhancing the reliability of the results.

A multivariable regression model using inverse probability weighting based on the propensity score was employed to
investigate the relationship between the composite outcome and the duration of PIH. Confounders were predefined on the
basis of clinical plausibility and included age, diabetes status, previous stroke, the Society of Thoracic Surgeons (STS)
score, the serum ALB concentration, and type of anaesthesia. We modelled the duration of PIH as a continuous variable,
while age (threshold of 85 years), the albumin level (threshold of 33 g/L), the STS score (threshold of 7%), and the type
of anaesthesia (deep sedation vs GA) were treated as categorical variables. We introduced statistically significant
variables (P<0.10 in the univariable analysis) and clinically significant variables into the model.

Results

Characteristics of the Cohort

A total of 777 patients underwent TAVR at The Second Affiliated Hospital of Zhejiang University School of Medicine
during the study period. After excluding 134 patients (including 62 with transapical access, 15 admitted for resuscitation
and emergency treatment, 52 with missing blood pressure data, and 5 who required open-heart surgery with cardiopul-
monary bypass instead of TAVR), a final cohort of 643 patients was included in the final analysis. Patients were
categorized into two groups on the basis of the presence or absence of PIH (Figure 1).

The mean age of the 643 patients was 74.6 years (SD 7.1), with males comprising 42.3% of the population. The mean
body mass index (BMI) was 22.7 (SD 3.5). Among the patients, 56.1% had hypertension, 19.4% had diabetes, 18.7% had
atrial fibrillation, and 33.3% had coronary heart disease. A small percentage of patients presented with histories of MI
(0.3%), stroke (5.9%), or cardiovascular events (6.2%). A preoperative ejection fraction <35% was found in 6.8% of

777: Patients underwent TAVR treatment
performed at the Second Affiliated Hospital of
Zhejiang University School of Medicine From
January 2020 to February 2023

Patients excluded from the set:
62: Transapical access
15: Need resuscitation and emergency treatment
52: Missing blood pressure data
5: Converted to open-heart surgery with
cardiopulmonary bypass

643 patients included in the final analysis

Figure | Flow chart.
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patients, 74.7% were classified as New York Heart Association (NYHA) functional class III/IV, and 17.7% had an STS
score >7%. Endotracheal intubation was used for general anaesthesia in 33.3% of the patients, whereas 66.7% of the
patients received deep sedation (Table 1).

According to the thresholds used to define PIH, the incidence of PIH was 63.0%, 49.0%, 45.6%, and 32.7% in
patients using the two relative thresholds (20% and 30% lower than baseline) and two absolute thresholds (<65 and
<60 mmHg), respectively. The proportions of the population with a cumulative duration of PIH and the proportion of the
population with a cumulative duration of IOH were shown in Figures 2, 3, S1 and S2. A total of 61 patients (9.5%)
experienced a composite outcome, including all-cause in-hospital mortality in 3 patients (0.5%), stroke in 13 patients
(2.0%), acute kidney injury (AKI) in 40 patients (6.2%), and myocardial infarction (MI) in 10 patients (1.6%). The
secondary outcomes included postoperative delirium in 56 patients (8.7%), admission to the ICU in 53 patients (8.2%),
new-onset postoperative atrial fibrillation in 27 patients (4.2%), and one-year mortality in 35 patients (5.4%).

Inverse Probability Treatment Weighting Analysis

For the primary analysis, IPTW was performed using complete data, and all 39 covariates included in the propensity
analysis resulted in balanced baseline characteristics between the two groups (Tables 2 and S3). Baseline characteristics
before IPTW for a MAP decrease of more than 20% from baseline and for MAP <65 mmHg were shown in Table S2.
The distribution of propensity scores in the PIH and non-PIH groups were calculated before matching and after the
inverse probability of treatment-weighting analysis for the two primary PIH thresholds used in this study: a relative
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Figure 2 Cumulative duration of >30% MAP drop in patients undergoing TAVR: (A), postinduction hypotension; (B), intraoperative hypotension.
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Figure 3 Cumulative duration of MAP < 60 mmHg in patients undergoing TAVR: (A), postinduction hypotension; (B), intraoperative hypotension.

threshold (MAP 30% below baseline) and an absolute threshold (MAP <60 mmHg) (Figures 4 and 5). The propensity
score distribution for MAP 20% below baseline and MAP <65 mmHg was shown in Figures S3 and S4. The propensity
score density plots show that, prior to matching, the PIH and non-PIH groups had significantly separated distribution
curves; after matching, the curves converged, indicating successful balance of propensity scores between the groups.

According to the unadjusted analysis, patients who experienced PIH were more likely to have an adverse primary
outcome than non-PIH patients. The RR for a MAP decrease of more than 30% from baseline was 2.12 [95% CI,
1.24-3.76] and the RR for a MAP less than 60 mmHg was 3.64 [95% CI, 2.13-6.35]. In the primary analysis, using
IPTW on the basis of the propensity score, patients who experienced PIH were remained at higher risk of developing the
composite outcome with a RR of 1.66 [95% CI, 1.14-2.46] for a MAP decrease of more than 30% from baseline and
a RR of 2.47 [95% CI, 1.66-3.73] for a MAP less than 60 mmHg (Table 3).

After adjusting for IPTW, PIH correlated with stroke and AKI across all four definitions of low blood pressure, with
RRs of 7.36 [95% CI, 2.72-27.40] for a MAP decrease of more than 30% from baseline, 5.22 [95% CI, 1.98-17.75] for
a MAP less than 60 mmHg associated with stroke, and RRs of 1.79 [95% CI, 1.10-2.98] for a MAP decrease of more
than 30% from baseline and 2.82 [95% CI, 1.73-4.79] for a MAP less than 60 mmHg associated with AKI (Table S6).
After IPTW adjustment, PIH was associated with the composite outcome and its components, stroke and AKI.

The incidence of postoperative delirium (POD) was significantly greater with PIH for all four MAP thresholds, with
RRs of 2.79 [95% CI, 1.39] for a MAP decrease of more than 30% from baseline, 5.89 [95% CI, 3.75-9.66] for a MAP
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Table 2 Baseline Characteristics of Patients After IPTW for MAP >30% Drop from Baseline and <60 mmHg

Covariate MAP >30% Drop from Baseline MAP <60 mmHg

No Postinduction Postinduction SMD No Postinduction Postinduction SMD

Hypotension Hypotension Hypotension Hypotension
(n=650.04) (n=637.24) (n=644.1) (n=634.57)

Age (years), mean (SD) 74.8 (7.4) 74.6 (7.2) 0.021 745 (7.2) 74.1 (7.1) 0.061
Male, n (%) 269.6 (41.5) 273.0 (42.8) 0.028 267.8 (41.6) 256.6 (40.4) 0.023
BMI (kg/m?), mean (SD) 22.70 (3.53) 22.70 (3.33) 0.001 22.75 (3.49) 22.59 (3.15) 0.048
Smoking, n (%) 161.5 (24.8) 158.0 (24.8) 0.001 164.6 (25.5) 165.0 (26.0) 0.0l
Drinking, n (%) 130.0 (20.0) 128.2 (20.1) 0.003 141.5 (22.0) 128.2 (20.2) 0.044
Hypertension, n (%) 354.2 (54.9) 357.3 (55.7) 0.018 365.3 (56.7) 348.3 (54.9) 0.037
Diabetes, n (%) 125.5 (19.3) 122.1 (19.2) 0.004 132.1 (20.5) 122.2 (19.3) 0.031
Atrial fibrillation, n (%) 116.1 (17.9) 115.6 (18.1) 0.007 116.9 (18.2) 112.0 (17.6) 0.013
Peripheral vascular disease, n (%) 42.9 (6.6) 40.2 (6.3) 0.012 42.9 (6.7) 39.9 (6.3) 0.015
COPD, n (%) 55.1 (8.5) 61.1 (9.6) 0.039 60.5 (9.4) 57.5 (9.1) 0.012
Coronary heart disease, n (%) 215.7 (33.2) 210.2 (33.0) 0.004 220.2 (34.2) 215.6 (34.0) 0.004
Renal failure, n (%) 82 (1.3) 9.9 (1.6) 0.026 10.6 (1.6) 8.1 (1.3) 0.031
Preoperative pulmonary infection, n (%) 24.7 (3.8) 24.0 (3.8) 0.002 272 (4.2) 20.0 (3.2) 0.056
Previous myocardial infarction, n (%) 1.2 (0.2) 1.2 (0.2) 0.001 2.0 (0.3) 2.0 (0.3) 0.001
Preoperative hydrothorax, n (%) 26.2 (4.0) 23.2 (3.6) 0.021 24.7 (3.8) 28.6 (4.5) 0.033
Previous stroke, n (%) 359 (5.5) 32.0 (5.0 0.023 344 (5.3) 32.0 (5.0 0.013
History of PCI/CABG, n (%) 75.7 (11.6) 62.4 (9.8) 0.06 66.3 (10.3) 73.5 (11.6) 0.042
Preoperative ejection fraction <35%, n (%) 51.1 (7.9) 42.0 (6.6) 0.049 44.2 (6.9) 39.8 (6.3) 0.024
Preoperative mean gradient (mmHg), median [IQR] 45 [33, 62] 45 [31, 63] 0.037 45 [33, 62] 44 [31, 63] 0.09
Preoperative maximum gradient (mmHg), median [IQR] 78 [65, 101] 80 [60, 104] 0.015 78 [64, 102] 78 [55, 102] 0.055
Preoperative maximum velocity (m/s), median [IQR] 4.43 [4.03, 5.10] 4.42 [3.86, 5.09] 0.027 4.42 [4.00, 5.09] 4.40 [3.80, 5.04] 0.052
Preoperative aortic valve area (cm?), median [IQR] 0.68 [0.54, 0.88] 0.72 [0.51, 0.90] 0.034 0.70 [0.53, 0.90] 0.74 [0.50, 0.90] 0.119
Aortic regurgitation (moderate/severe), n (%) 365.6 (56.2) 363.0 (57.0) 0.014 351.0 (54.5) 359.2 (56.6) 0.042
Mitral regurgitation (moderate/severe), n (%) 193.7 (29.8) 192.6 (30.2) 0.009 188.2 (29.2) 188.5 (29.7) 0.011
B adrenergic receptor blocker, n (%) 116.6 (17.9) 116.3 (18.2) 0.008 118.2 (18.4) 121.2 (19.1) 0.019
Aspirin, n (%) 154.7 (23.8) 156.9 (24.6) 0.019 163.5 (25.4) 153.0 (24.1) 0.029
Anticoagulant, n (%) 54.4 (8.4) 50.3 (7.9) 0.017 46.2 (7.2) 48.0 (7.6) 0.015
ACEI/ARBs, n (%) 186.3 (28.7) 188.9 (29.6) 0.022 187.2 (29.1) 198.8 (31.3) 0.05
Hypolipidaemic drug, n (%) 232.6 (35.8) 225.8 (35.4) 0.007 231.2 (35.9) 231.8 (36.5) 0.013
Diuretics, n(%) 180.2 (27.7) 178.1 (28.0) 0.005 175.5 (27.2) 182.6 (28.8) 0.034
Preoperative NYHA functional class Ill/IV, n(%) 491.7 (75.6) 482.6 (75.7) 0.002 485.3 (75.3) 495.2 (78.0) 0.064
STS score >7% n (%) 113.7 (17.5) 116.3 (18.2) 0.019 108.9 (16.9) 102.7 (16.2) 0.00
Haemoglobin (g/dL), mean (SD) 123.89 (19.98) 123.64 (19.51) 0.013 124.07 (19.35) 124.78 (21.00) 0.035
Scr (umol/L), median [IQR] 77.00 [63.00, 91.92] 74.07 [61.13, 94.70] 0.001 77.00 [63.95, 91.50] 76.00 [61.74, 94.90] 0.037
Albumin (g/L), median [IQR] 36.40 [34.20, 38.43] 36.50 [34.10, 38.66] 0.001 36.50 [34.20, 38.65] 36.60 [34.10, 38.40] 0.002
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Emergency, n (%)
Valve brand, n (%)
Self-expanding
Balloon-expandable
Type of anaesthesia
GA
Deep sedation
Duration of procedure (min), median [IQR]
Duration of intraoperative hypotension (min), median
[IQR]
Total fluid (mL), median [IQR]
Blood loss (mL), median [IQR]
Urine (mL), median [IQR]
Contrast (mL), median [IQR]

19.9 3.1)

543.5 (83.6)
106.5 (16.4)

2253 (34.7)
4247 (65.3)

100 [80, 125]
18 [12, 34]

1500 [1000, 1500]
50 [50, 50]
300 [200, 500]
100 [90, 120]

16.7 (2.6)

531.0 (83.3)
106.2 (16.7)

220.8 (34.7)
416.4 (65.3)
95 [80, 120]

19 [12, 32]

1500 [1000, 1500]
50 [50, 50]
400 [200, 500]
100 [84, 120]

0.022

0.008

<0.001

0.028
0.009

0.022
0.019
0.015
0.037

19.9 3.1)

531.2 (82.5)
112.9 (17.5)

216.7 (33.6)

427.4 (66.4)

100 [80, 125]
18 [12, 33]

1500 [1000, 1500]
50 [50, 50]
300 [200, 500]
100 [88, 120]

16.4 (2.6)

519.3 (81.8)
1153 (182)

217.6 (34.3)
417.0 (65.7)
95 [75, 120]
21 [13, 30]

1500 [1000, 1500]
50 [20, 50]
450 [200, 500]
100 [90, 120]

0.03

0.017

0.014

0.048
0.056

0.022
0.035
0.027
0.024

Abbreviations: SD, Standard deviation; IQR, Interquartile range; SMD, Standardized Mean Difference; IPTW, Inverse probability of treatment weighting; MAP, Mean arterial pressure; BMI, Body mass index; COPD, Chronic obstructive
pulmonary disease; PCl, Percutaneous coronary intervention; CABG, Coronary artery bypass grafting; NYHA, New York Heart Association; STS, Society of Thoracic Surgeons; GA, general anaesthesia; Scr, Serum creatinine, ACEI,

Angiotensin-Converting Enzyme Inhibitor; ARBs, Angiotensin Receptor Blockers.
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Figure 4 Propensity score distribution for a >30% MAP drop: patients with PIH vs without PIH before matching (A) and after inverse probability treatment weighting (B).
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Table 3 Associations Between PIH and the Composite Outcome in the Crude and Propensity Score Analyses

PIH Threshold Analysis Relative Risk (95% CI) P value
MAP >20% drop from baseline | No. of events/no. of patients at risk (%)
PIH, n (%) 48/405 (11.9) —
No PIH, n (%) 13/238 (5.5) —
Crude analysis 2.33 (1.23-4.39) 0.009
Propensity-score analyses
With inverse probability weighting 2.02 (1.35-3.06) <0.001
With matching 2.03 (1.004.32) 0.056
With propensity score regression 1.95 (1.03-3.92) 0.049
MAP >30% drop from baseline No. of events/no. of patients at risk (%)
PIH, n (%) 40/315 (12.7) —
No PIH, n (%) 21/328 (6.4) —
Crude analysis 2.12 (1.24-3.76) 0.007
Propensity-score analyses
With inverse probability weighting 1.66 (1.14-2.46) 0.0l
With matching 1.87 (1.015-3.57) 0.048
With propensity score regression 1.62 (2.23-66.38) 0.104
MAP <65 mmHg No. of events/no. of patients at risk (%)
PIH, n (%) 38/293 (13.0) —
No PIH, n (%) 23/350 (6.6) —
Crude analysis 2.11 (1.24-3.69) 0.007
Propensity-score analyses
With inverse probability weighting 1.53 (1.04-2.26) 0.03
With matching 1.92 (1.03-3.72) 0.045
With propensity score regression 1.55 (0.87-2.78) 0.138
MAP <60 mmHg No. of events/no. of patients at risk (%)
PIH, n (%) 37/210 (17.6) —
No PIH, n (%) 24/433 (5.5) —
Crude analysis 3.64 (2.13-6.35) <0.001
Propensity-score analyses
With inverse probability weighting 2.47 (1.66-3.73) <0.001
With matching 3.81 (1.88-8.40) <0.001
With propensity score regression 2.89 (1.61-5.26) <0.001

Abbreviations: PIH, Postinduction hypotension; MAP, Mean arterial pressure.

less than 60 mmHg (Table 4). When considering the thresholds of a decrease in the MAP of more than 20% from
baseline and a MAP <65 mmHg, similar trends were observed (Tables 3 and S6).

Propensity Score Matching and Propensity Score Regression

Tables S4 and S5 display the baseline characteristics before and after PSM matching, whereas Figures S9—S12 illustrate
the SMD plots for both stages. The distributions of the propensity scores in the PIH and non-PIH groups is shown before
and after matching are also shown (Figures S5-S8).

In the propensity score-matched bivariate analysis, participants with PIH had increased odds of the primary composite
outcome (RR: 1.87 [95% CI, 1.02-3.57]) when the threshold of a MAP decrease of more than 30% from baseline was
applied. A RR of 3.81 [95% CI, 1.88-8.40] was observed when a threshold of MAP less than 60 mmHg was applied.
Following regression adjustment with propensity scores, patients who experienced PIH were at an increased risk of
encountering the primary composite outcome when the threshold of a MAP decrease by more than 30% from baseline
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Table 4 Associations Between PIH and Secondary Outcomes in the Crude and Propensity Score Analyses

Adverse Outcomes Analysis MAP >20% Drop from MAP >30% Drop from MAP <65 mmHg MAP <60 mmHg
Baseline Baseline
Relative Risk P value Relative Risk P value Relative Risk | P value Relative Risk P value
(95% CI) (95% CI) (95% CI) (95% CI)
POD No. of events/no. of patients at risk (%)
PIH, n (%) 44/405 (10.9) 40/315 (12.7) 40/293 (13.7) 42/210 (20.0)
No PIH, n (%) 12/238 (5.0) 16/328 (4.9) 16/350 (4.6) 14/433 (3.2)
Crude analysis 2.43 (1.17-5.07) 0.018 2.83 (1.58-5.32) <0.001 3.30 (1.84-6.19) | <0.001 | 7.48 (4.07-14.53) | <0.001
Propensity-score analyses
With inverse probability weighting 2.28 (1.50-3.54) <0.001 2.79 (1.82—4.39) <0.001 3.09 (2.004.89) | <0.00l 5.89 (3.75-9.66) <0.001
With matching 2.26 (1.06-5.12) 0.04 2.51 (1.27-4.71) 0.01 2,61 (1.33-5.44) 0.007 9.04 (3.78-26.82) | <0.00I
With propensity score regression 2.16 (1.11-4.49) 0.029 2.51 (1.36-4.84) 0.004 2.82 (1.52-5.45) 0.001 6.40 (3.33-12.92) | <0.001
Admiission to ICU No. of events/no. of patients at risk (%)
PIH, n (%) 34/405(8.4) 30/315 (9.5) 29/293 (9.9) 28/210 (13.3)
No PIH, n (%) 19/238(8.0) 23/328 (7.0) 24/350 (6.9) 25/433 (5.8)
Crude analysis 1.06 (0.59-1.93) 0.855 1.40 (0.79-2.48) 0.249 1.49 (0.85-2.64) 0.165 2.51 (1.42-4.45) 0.001
Propensity-score analyses
With inverse probability weighting 0.71 (0.48-1.02) 0.068 0.92 (0.62-1.37) 0.688 0.89 (0.60-1.33) 0.59 1.10 (0.74-1.62) 0.647
With matching 0.92 (0.45-1.88) 0.823 1.17 (0.62-2.25) 0.624 1.12 (0.58-2.15) 0.741 1 (0.52-1.94) |
With propensity score regression 0.75 (0.40-1.41) 0.359 0.91 (0.50-1.68) 0.759 0.91 (0.49-1.67) 0.75 1.10 (0.57-2.08) 0.774
New-onset atrial fibrillation | No. of events/no. of patients at risk (%)
PIH, n (%) 20/405 (4.9) 17/315 (5.4) 14/293 (4.8) 71210 (3.3)
No PIH, n (%) 7/238 (2.9) 10/328 (3.0) 13/350 (3.7) 20/433 (4.6)
Crude analysis 1.71 (0.71-4.12) 0.228 1.81 (0.834.17) 0.143 1.30 (0.60-2.85) 0.504 0.71 (0.28-1.64) 0.448
Propensity-score analyses
With inverse probability weighting 1.70 (0.97-3.07) 0.07 1.88 (1.09-3.34) 0.026 1.47 (0.85-2.57) 0.169 0.61 (0.32-1.12) 0.115
With matching 1.54 (0.54-4.68) 0.424 2.22 (0.92-5.90) 0.088 1.47 (0.62-6.63) 0.385 1 (0.31-3.25) |
With propensity score regression 1.76 (0.73-4.75) 0.231 1.78 (0.78—4.28) 0.909 1.33 (0.58-3.05) 0.5 0.71 (0.26-1.76) 0.484

Abbreviations: PIH, Postinduction hypotension; MAP, Mean arterial pressure; POD, Postoperative delirium; ICU, Intensive care unit.
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was applied (RR: 1.87 [95% CI, 1.02-3.57]) or when MAP was below 60 mmHg (RR: 2.89 [95% CI, 1.61-5.26])
(Table 3).

After PSM and propensity score regression, a MAP below the absolute threshold of 60 mmHg following the induction
was associated with a greater risk of both stroke (RR 4.89 [95% CI, 1.33-23.48]) and AKI (RR 3.27 [95% CI,
1.60-6.92]) (Table S6). Moreover, a greater risk of POD was observed in patients with PIH when the four different
thresholds used to define hypotension were applied using the same statistical approach for analysis (Table 4).

The approach taken adjusted the significance levels to reduce the risk of type I errors while maintaining adequate
statistical power. Using an initial significance level of 0.05, the adjusted significance levels were 0.0125 for the smallest
P value (0.05/4), 0.0167 for the second smallest (0.05/3), 0.025 for the third smallest (0.05/2), and 0.05 for the largest.
After these corrections were applied, the significant associations observed in the IPTW analyses for the thresholds of
>30% below baseline (P = 0.01 < 0.0167) and MAP <60 mmHg (P < 0.001 < 0.0125) remained statistically significant.
This finding indicates that, at these specific thresholds, the association between PIH and adverse clinical outcomes
remained statistically significant.

Multivariate Logistic Regression

According to the thresholds used to define low blood pressure, 8.9%-17% of patients in the current study experienced
prolonged PIH. The variables of age of 85, a prolonged duration of hypotension (=10 minutes), a history of preoperative
diabetes, and an STS score >7% were significantly associated with the composite outcome when the relative thresholds
of greater than 20% and 30% decrease from baseline, as well as the absolute threshold of <65 mmHg were applied. When
PIH was defined by the threshold of a MAP <60 mmHg, the occurrence of a composite outcome was likely even if the
duration of hypotension was less than 10 minutes (Tables 5, S7-S11). The severity and duration of PIH were associated
with outcomes.

Discussion

Our study revealed 1) a significant association between PIH during TAVR and increased risks of all-cause hospital in-
hospital mortality, stroke, AKI, and MI across various haemodynamic thresholds via three different analyses, including
propensity score analysis, IPTW, and PSM; and that 2) the risk of these outcomes was greater at lower MAP thresholds
and with prolonged hypotension, especially when the MAP was less than 60 mmHg for longer than 10 minutes.

Among patients with low blood pressure, modifying the MAP threshold significantly changed the incidence of PIH.
When low blood pressure was defined as a >30% decrease in MAP from baseline, 49% of patients developed
hypotension. The duration of PIH varied, with most patients experiencing 6—10 minutes. In contrast, when low blood
pressure was defined as a MAP <60 mmHg, the incidence of PIH was lower at 32.8%, with the highest proportion
(21.5%) having cumulative PIH times of 6—10 minutes when the four different thresholds used to define hypotension
were applied. The variation in incidence based on different MAP thresholds underscores the sensitivity of PIH diagnosis
to the chosen definition. These results were consistent with previous studies, such as those by Salmasi et al*> which
showed that stricter MAP thresholds lead to higher reported incidences of hypotension.

Post-TAVR, the primary composite outcome rate was 9.5%, which aligns with the findings of other studies on TAVR-
related complications.**>° Studies have shown that patients who experience perioperative hypotension are at increased
risk for AKI because of compromised renal blood flow and increased susceptibility to ischaemic injury.*® A study of
patients undergoing elective noncardiac surgery (n=42,825) found a significant correlation between AKI and MAP values
below 65 mmHg.'" Similarly, our study revealed an association between PIH and AKI in patients undergoing TAVR.
Indeed, maintaining a MAP above 60—70 mmHg may reduce the risk of kidney injury.*' Regarding ischaemic strokes,
which occur in 1.4% to 4.3% of TAVR patients, are linked to long-term disability, and are associated with increased

mortality rates,****

strokes that occurred during or after TAVR could result from embolized debris or blood flow
instability. Individuals with impaired cerebrovascular reserve were more susceptible to stroke due to difficulty main-
taining adequate brain blood flow when exposed to the cardiovascular depressant and vasodilator effects of anaesthetic
agents after the induction of general anaesthesia.*>**® Thus, maintaining adequate cerebral blood flow during anaesthesia

is crucial to prevent ischaemic events.
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Table 5 Associations Between PIH Duration and Composite Outcome When the Thresholds of MAP >30% Drop from Baseline and <60 mmHg Were Applied

Duration of PIH

MAP >30% Drop from Baseline

MAP <60 mmHg

hypotension, n (%)

No Composite Composite OR (Multivariable) P value No Composite Composite OR P value
outcome (n=582) outcome (n=61) outcome (n=582) outcome (n=61) (Multivariable)
No hypotension, n (%) 307 (52.7) 21 (34.4) Reference Reference 409 (70.3) 24 (39.3) Reference Reference
Short (<10 min) duration of 198 (34) 12 (19.7) 0.81 (0.38-1.71) 0.575 121 (20.8) 20 (32.8) 2.13 (1.09-4.18) 0.027
hypotension, n (%)
Prolonged (=10 min) duration of 77 (13.2) 28 (45.9) 3.75 (1.92-7.35) <0.001 52 (8.9) 17 (27.9) 4.20 (1.96-8.98) <0.001

Abbreviations: PIH, Postinduction hypotension; MAP, Mean arterial pressure; OR, Odds Ratio.
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The low incidence of mortality (0.47%) in our population likely explains the lack of a statistically significant
association with mortality. Moreover, MI and PIH were not correlated, possibly because myocardial injury typically
occurs in response to direct surgical manipulation.*” Some studies show that PIH is not associated with postoperative
complications, including those involving the organs.*® This could be due to the relatively young median age of the study
participants (62 years), who underwent gastrointestinal surgery and had fewer cardiovascular complications. The
potential for PIH to cause adverse outcomes is mainly influenced by the patient’s initial risk factors and anesthesia
administration, and its clinical relevance may vary depending on how low blood pressure thresholds are defined.

Recent studies have elucidated the connection between PIH and POD following TAVR.**** Promptly addressing
hypotension may reduce the risk of developing POD, as hypotension can decrease cerebral perfusion, disturb brain
homeostasis, and cause brain injury.’’>? Perfusion abnormalities in the frontal and parietal lobes are specifically
associated with delirium symptoms.>

This study found that the one-year mortality rate after TAVR was 5.4%, which agrees with previous findings. For
example, a randomized controlled trial conducted by Toff et al® reported a post-TAVR one-year mortality rate of 4.6%
among patients aged 70 years or older with severe, symptomatic aortic stenosis and moderately increased operative risk.

PIH, which is problematic for studying its impact. To overcome this, we utilized four different definitions to ensure
reliability and identified that correlations between PIH and adverse outcomes remained consistent across all thresholds.
Additionally, we found that the duration of hypotension influenced outcomes, with a MAP <60 mmHg for less than
10 minutes associated with an increased risk, whereas patients experiencing 20% or 30% reduction in MAP from
baseline required longer durations in a hypotensive state for outcomes to be significantly impacted.

IPTW was chosen as the primary statistical method to analyze the association between PIH and adverse outcomes due
to its ability to create a balanced pseudopopulation by adjusting for measured baseline covariates, thereby mimicking
aspects of a randomized controlled trial.>*>> Unlike propensity score matching, IPTW achieves smaller standardized
mean differences and utilizes a larger portion of the sample, enhancing sample size efficiency and effectively reducing
confounding biases. This approach is widely endorsed by high-impact medical journals for its effectiveness in minimiz-
ing confounding in observational studies.>***°

Hypotension during TAVR has been associated not only with postoperative complications such as stroke, MI, and
AKI but may also elevate the risk of infective endocarditis (IE).”” De Palo et al’® emphasized that prosthetic valve IE
remains a significant concern following TAVR, with in-hospital mortality rates exceeding 60% compared to patients
without IE,**°* and a 6.55-fold higher risk of all-cause mortality within 30 days.®' Therefore, effective management of
hypotension during TAVR is crucial to minimize postoperative infection risks, particularly IE.

This study has several limitations. First, being conducted at a single center may limit the generalizability of our
findings to other TAVR centers with different patient populations and protocols. Second, our analysis focused solely on
MAP values during the post-induction period, excluding measurements after incision, during recovery, and in the ward,
potentially overlooking important data on PIH and postoperative adverse events. Third, the retrospective design may
introduce selection and information biases, as participants were not randomly selected and data may be incomplete or
inaccurate, thereby limiting causal inferences due to potential confounding factors. Future prospective research is
necessary to confirm whether reducing or avoiding PIH can improve postoperative outcomes, as prospective studies
offer better control over confounding variables, more accurate and complete data, and the ability to test intervention

strategies in randomized, controlled settings.

Conclusion

In conclusion, this retrospective cohort study found that the incidence of PIH during TAVR varied significantly
depending on the thresholds used, with rates ranging from 32.7% to 63.0%. PIH was associated with increased risks
of composite adverse outcomes, including all-cause in-hospital mortality, stroke, AKI, and MI. Since PIH is an easily
identifiable and modifiable factor, prompt detection and treatment of PIH may reduce its incidence and severity, which in
turn may positively impact patient outcomes.
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