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Abstract

Objective—The purpose of this study was to determine the incidence and clinical significance of
postoperative delirium (PD) in patients with aortic stenosis undergoing surgical aortic valve
replacement (SAVR) or transcatheter aortic valve replacement (TAVR).

Method—Between 2010 and 2013, 427 patients underwent TAVR (n = 168) or SAVR (n = 259)
and were screened for PD using the Confusion Assessment Method for the Intensive Care Unit.
The incidence of PD in both treatment groups was determined and its association with morbidity
and mortality was retrospectively compared.

Results—PD occurred in 135 patients (32%) with a similar incidence between SAVR (33% [86
out of 259]) and TAVR (29% [49 out of 168]) (P = .40). TAVR by transfemoral approach had the
lowest incidence of PD compared with SAVR (18% vs 33%; P=.025) or TAVR when performed
by alternative access techniques (18% vs 35%; P=.02). Delirium was associated with longer
initial intensive care unit stay (70 vs 27 hours), intensive care unit readmission (10% [14 out of
135] vs 2% [6 out of 292]), and longer hospital stay (8 vs 6 days) (P < .001 for all). PD was
associated with increased mortality at 30 days (7% vs 1%; P<.001) and 1 year (21% vs 8%; P<.
001). After multivariable adjustment, PD remained associated with increased 1-year mortality
(hazard ratio, 3.02; 95% confidence interval, 1.75-5.23; £ < .001). There was no interaction
between PD and aortic valve replacement approach with respect to 1-year mortality (P=.12).
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Among propensity-matched patients (n = 170), SAVR-treated patients had a higher incidence of
PD than TAVR-treated patients (51% vs 29%; P=.004).

Conclusions—PD occurs commonly after SAVR and TAVR and is associated with increased
morbidity and mortality. Given the high incidence of PD and its associated adverse outcomes,
further studies are needed to minimize PD and potentially improve patient outcomes.

Graphical Abstract
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Postoperative delirium (PD) is a well-recognized complication after cardiac surgery defined
as an acute and fluctuating neurologic disorder that reflects a change from baseline cognition
and is characterized by the cardinal features of inattention and disorganized thinking.! PD is
more common in patients older than age 65 years and has an estimated incidence between
25% and 50% after cardiac surgery, which translates into more than 120,000 patients
affected per year in the United States alone.2™ Although efforts to detect PD have increased
during the past decade, it remains underestimated in many clinical settings. Moreover, as
older and frailer patients increasingly undergo major procedures, the incidence of PD is
likely to increase substantially during the next decade.®

PD after traditional cardiac surgery has been associated with increased morbidity, longer
hospital length of stay, and greater mortality.5-8 These negative outcomes have resulted in
increased health care costs estimated at $150 billion annually.® Although the influence of PD
on short-term and perioperative outcomes seems intuitive, PD has additionally been linked
to late cognitive impairments that persist at intermediate and long-term follow-up.#10
Multiple studies have focused on treating PD, but most have had limited success, resulting in
a greater emphasis placed upon the prevention of PD and the identification of risk factors for
its development.®

Recent advances in the treatment of patients with severe aortic stenosis (AS), specifically in
the area of transcatheter aortic valve replacement (TAVR) now allow for aortic valve
replacement (AVR) procedures to be performed without the need for cardiopulmonary
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bypass, requiring fewer transfusions, and in many cases, without even a surgical incision or
general anesthesia.1112 As such, TAVR procedures minimize or eliminate many of the
traditional factors associated with the development of PD after conventional AVR surgery.
Although several large trials have evaluated outcomes after TAVR in comparison to surgical
aortic valve replacement (SAVR), there are fewer data available regarding the use of TAVR
and its association with PD and subsequent sequelae.

The purpose of this study was to compare the incidence of PD after TAVR and SAVR,
examine the adverse outcomes associated with PD, and explore possible risk factors for the
development of PD after either procedure. We hypothesized that the incidence of PD would
be lower after TAVR than SAVR, would be associated with increased mortality after either
procedure, and would be associated with different risk factors for its development within
each treatment population.

METHODS

In this retrospective study from 2010 to 2013, we included all patients with severe AS who
underwent an isolated AVR procedure at Barnes-Jewish Hospital in whom PD was assessed
with the Confusion Assessment Method for the Intensive Care Unit (CAM-ICU). Severe AS
was defined as an indexed aortic valve area <0.6 cm?/m2, a mean gradient >40 mm Hg, or a
maximum jet velocity >4.0 m/sec. Patients were offered TAVR in the setting of a clinical
trial or if they met TAVR eligibility criteria once TAVR became approved for use by the US
Food and Drug Administration. A total of 427 patients were treated with either TAVR (n =
168) or SAVR (n = 259).

This study was written in compliance with Strengthening the Reporting of Observational
studies in Epidemiology guidelines and approved by the local institutional review board
from which a waiver of written informed consent was obtained given the retrospective
design of the study.

TAVR and SAVR Approaches

The TAVR procedures have previously been described!! and were performed via a
transfemoral (TF) approach when femoral access was suitable (n = 57). In cases where
TAVR-TF was not possible, TAVR was performed either by a direct aortic (TA0) (n = 37) or
transapical (TA) (n = 74) approach. All procedures were performed under general anesthesia
and all TF approaches were performed using surgical femoral exposure. SAVR procedures
were performed via limited or full sternotomy using cardiopulmonary bypass and
myocardial arrest.

Anesthetic Approach for TAVR and SAVR

General anesthesia was typically induced with propofol, fentanyl, and rocuronium. A limited
use of benzodiazepines was not uncommon. All patients had endotracheal tubes placed and
were mechanically ventilated for the procedure. Anesthesia was maintained with a balanced
anesthetic technique, including a potent inhaled agent and titration of opioid analgesics.
Transesophageal echocardiography was performed in all cases. Intraoperative data,
including vital signs and medications, were automatically archived every minute by an
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electronic anesthetic record system (Metavision; IMDsoft, Needham, Mass). Volatile
anesthetic concentrations were converted into age-adjusted minimum alveolar concentration
equivalents,13 summed across all volatile anesthetic agents.

Delirium Assessment

After the AVR procedure, all patients were admitted to an intensive care unit (ICU), where
clinical nurses trained in the administration of the CAM-ICU assessed patients for PD every
12 hours using the CAM-ICU. The CAM-ICU assessment has been a routine part of the
standard postoperative nursing assessment of all cardiac surgical patients since its
introduction in 2010. Although the CAM-ICU was developed for nonverbal ICU patients, it
has also been shown to be specific and reasonably sensitive in nonintubated ICU
patients.1415 The tool is based on operationalized criteria derived from the Diagnostic and
Statistical Manual of Mental Disorders and assesses 4 features: acute-onset and fluctuating
course, inattention, disorganized thinking, and altered level of consciousness. The CAM-
ICU assessment was positive for delirium when both acute-onset and fluctuating course and
inattention, and either disorganized thinking or altered level of consciousness were present
(http://www.icudelirium.org/docs/CAM_ICU _training.pdf). Patients were identified as
having PD if they had at least 1 positive CAM-ICU assessment during their ICU stay.

Delirium episodes were further classified as hypoactive, hyperactive, or mixed by using the
Richmond Agitation and Sedation Scale (RASS) documented at the time of the delirium
assessment.16:17 The RASS is a 10-point sedation scale that measures level of
consciousness. A RASS of 0 reflects an alert and calm patient, whereas scores >0 indicate
increasing agitation, and scores <0 indicate deepening sedation. RASS scores were
documented every 4 hours in the ICU and the corresponding RASS score within 12 hours of
a given CAM-ICU assessment (the 6 hours before and after the assessment) was used to
assess delirium phenotype. When patients were CAM-ICU positive, a RASS consistently >0
was indicative of hyperactive delirium, a RASS consistently <0 was indicative of hypoactive
delirium, and for patients exhibiting scores both >0 and <0, the delirium phenotype was
considered mixed.

All perioperative data, including Society of Thoracic Surgeons database variables,
intraoperative monitoring data, delirium, and RASS assessments were prospectively
collected within institutional databases and subsequently retrospectively reviewed for
perioperative outcomes.

Statistical Analyses

Descriptive statistics were determined for TAVR and SAVR patients separately.
Comparisons between groups were done using Student #test for continuous variables and
Fisher exact test for categorical variables. Nonnormal and ordinal variables were
summarized as median (first quartile, third quartile) and compared via the Kruskal-Wallis
test.

Propensity score matching was used to compare PD rates between TAVR and SAVR
patients. A logistic regression model was used to create the probability that patient was
assigned to TAVR for treatment using the following variables: age, gender, Society of
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Thoracic Surgeons score, New York Heart Association (NYHA) functional class 111 or IV
(vs I or II), diabetes mellitus, coronary artery disease, peripheral vascular disease,
cerebrovascular disease, moderate/severe lung disease, glomerular filtration rate, and
hemoglobin. An optimal matching algorithm with caliper set to 0.05 was used to create a 1:1
matched sample. Delirium rates were compared within the matched sample using McNemar
test (Figures E1 and E2).

Mortality was evaluated using time to event analysis. Start time was date of the AVR
procedure and patients were followed until event occurrence or last available follow-up, to 1
year. Kaplan-Meier curves were created by delirium status and compared using the log-rank
test. Additional multivariable Cox proportional hazards regression models were created to
evaluate the association between delirium and 1-year mortality while adjusting for AVR
approach, age, sex, and STS predicted risk of mortality (STS-PROM) score; the interaction
between PD and AVR approach was assessed. These covariates were selected a priori based
on their known association with mortality. Within AVR approach, the rates of occurrence for
prolonged ventilation, stroke, acute kidney injury (AKI), and ICU readmission were
individually compared between delirium groups using Fisher exact test. AKI was defined in
accordance with Valve Academic Research Consortium-2 criteria.18 Thirty-day and 1-year
Kaplan-Meier estimates for survival were compared using a ztest. The Kruskal-Wallis test
was used to compare initial ICU and hospital length of stay.

Multivariable logistic regression models were built to explore predictors of delirium within
TAVR and SAVR patients separately. Variables for inclusion within the multivariable models
were selected based on a univariable cutoff Pvalue of <.1. The number of variables included
in the models was limited based on the incidence of PD in each cohort. The variables age,
STS-PROM, steroid use, TAVR approach, and intraoperative packed red blood cell (PRBC)
transfusions, were entered into the TAVR model. For SAVR patients, the variables included
age, STS-PROM, previous percutaneous coronary intervention, NYHA functional class =>I11,
moderate/severe lung disease, hemoglobin, moderate/severe mitral regurgitation,
intraoperative PRBC use, intra-aortic balloon pump, and intubation time. These models
evaluated the association between each variable and PD while adjusting for other model
variables.

All analyses were conducted using SAS version 9.4 (SAS Institute Inc, Cary, NC).

Demographic and Intraoperative Differences Between TAVR and SAVR

When compared with SAVR, patients undergoing TAVR were significantly older, had greater
frequencies of comorbidities of nearly all measured variables, were of worse functional class
by American Society of Anesthesiologists score, and had higher predicted risks of mortality
by the STS-PROM (Table 1).

Intraoperatively, whereas TAVR procedures were shorter in duration (153 + 58 minutes vs
253 + 73 minutes; £=.001) these patients received a higher mean minimum alveolar
concentration of volatile anesthetic than patients undergoing SAVR (0.95 £+ 0.13 vs 0.86
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+0.11; £<.001). PRBC transfusions (67% vs 40%; £ < .001) and tranexamic acid
administration (93% vs 2%; P < .001) were more frequent during SAVR procedures.

Delirium Incidence in TAVR and SAVR

For the entire study, PD was identified in 135 patients (32%; 95% confidence interval [CI],
27%—-36%). Hypoactive delirium was the most common subtype, encountered in 71 patients
(53%); 64 patients (47%) presented with a mixed phenotype; and no patient consistently had
hyperactive delirium. The incidence of PD after TAVR was not significantly different than
after SAVR (29% vs 33%; odds ratio [OR], 0.82; 95% CI, 0.54-1.26; £ =.40); however
within the subset of TAVR, patients undergoing TAVR-TF had an 18% incidence of PD, the
lowest incidence of any AVR approach. The incidence of PD after TAVR-TF was
significantly lower when compared with SAVR (18% vs 33%; OR, 0.43; 95% CI, 0.21-0.89;
P=.025) or TAVR when performed using alternative access (ie, TA or TAo) techniques
(18% vs 35%; OR, 0.39; 95% ClI, 0.18-0.86; P=.020). After propensity matching, 29% (25
out of 85) of the TAVR-treated patients and 51% (43 out of 85) of the SAVR-treated patients
developed PD (P =.004).

Perioperative Complications and Mortality

Table 2 shows univariable associations between delirium and postoperative complications.
For both TAVR and SAVR patients, PD was associated with a longer ICU and hospital
Maniar et al Perioperative Management length of stay. For SAVR specifically, there were
additional complications associated with PD that included prolonged ventilation, and a
greater need for readmission to the ICU. PD after TAVR and SAVR was associated with an
increased likelihood that at hospital discharge, patients required transfer to an extended care
facility, and were less likely to be discharged to home. These associations between PD and
AKI, discharge location, ICU time and hospital length of stay all remained unchanged even
after adjustment by STS-PROM score.

In unadjusted analyses, the development of PD after SAVR or TAVR was associated with
increased mortality over the first year for either procedure (Figure 1). For TAVR patients
without PD, survival was better at 30 days (98% vs 88%; P =.029) and tended to be better at
1 year (80% vs 66%; £ =.09) based on Kaplan-Meier estimates. Similarly for SAVR,
Kaplan-Meier estimates of survival were better for patients without PD at both 30 days
(100% vs 95%; P=.04) and 1 year (97% vs 83%; P=.001), respectively. By multivariable
analysis, after adjusting for age, sex, STS-PROM score, and AVR type, PD was associated
with increased risk of mortality through the first year after AVR for the entire study
population (n = 427) (hazard ratio [HR], 3.02; 95% CI, 1.75-5.23; P<.001) (Table 3). PD
additionally remained significantly associated with increased risk of mortality within both
TAVR (HR, 2.02; 95% ClI, 1.12-4.35) and SAVR groups (HR, 6.28; 95% Cl, 2.04-19.31)
after similarly adjusting for age, sex, and STS-PROM score. There was also no significant
interaction between AVR type (TAVR vs SAVR) and PD with respect to 1-year mortality
(interaction P=.12), indicating that the relationship between PD and post-AVR mortality
was similar for patients treated with TAVR and SAVR.
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Predictors of Delirium After TAVR and SAVR

Univariable associations with PD for patients undergoing both TAVR and SAVR are shown
in Table 4. The use of a non-TF approach (P =.013) and preoperative steroid use (8% vs
24%; P=.004) were associated with the development of PD after TAVR, whereas for SAVR,
the development of PD was associated with increasing age, elevated STS-PROM score,
worse American Society of Anesthesiologists score, NYHA functional class Il or IV, and
the presence of specific comorbidities such as coronary artery disease and chronic lung
disease. PD was seen more frequently in patients with lower preoperative hemoglobin levels
and, similar to TAVR, PD was more frequent when PRBC transfusions were required
intraoperatively. Specifically for SAVR, there were no differences in PD with respect to
cardiopulmonary bypass (110 + 37 vs 108 £ 25; £P=.63) or aortic crossclamp times (76 * 23
vs 72 £ 18; P=.15). Procedural time was not a factor for PD for either TAVR or SAVR.

The independent predictors for the development of delirium are shown in Tables 5 and 6.
Within the SAVR cohort, the independent predictors for the development of PD were age,
and the presence of concomitant valvular heart disease, specifically mitral regurgitation. An
intubation period <24 hours after SAVR was associated with less PD (Table 5). For TAVR,
no specific comorbidities were identified as independent predictors for PD with only
preoperative steroid use and the development of AKI postoperatively remaining statistically
significant. The intraoperative associations for TAVR between transfusions (OR, 2.00; P=.
08) and TAVR approach (OR, 2.00; £=.11) did not remain statistically significant within
the multivariable model (Table 6).

DISCUSSION

We found that PD is common after TAVR and SAVR, occurring in nearly one-third of
patients. Importantly, patients undergoing TAVR-TF had the lowest incidence of PD when
compared with SAVR or TAVR performed by any other access route. PD was associated
with increased morbidity and resource use after both TAVR and SAVR and a 3-fold increase
in mortality during the first year after valve replacement. The predictors of PD after TAVR
or SAVR were different and based primarily upon preexisting comorbidities rather than
intraoperative characteristics.

This is the largest study of PD performed specifically among AS patients undergoing valve
replacement. It also examines a cohort of patients at higher risk for PD in that it includes a
substantial number of patients undergoing TAVR who are older and have more comorbidities
than patients typically offered traditional cardiac surgery. Our findings from the patients
treated with SAVR are consistent with the literature available regarding PD after cardiac
surgery with respect to incidence and inciting risk factors. And although the list of possible
risk factors for PD after SAVR remains long, the variables identified in this study such as
age, a history of coronary artery disease, a need for an intra-aortic balloon pump
preoperatively, and greater PRBC transfusions have all previously been cited as candidate
risk factors for PD with on-pump surgery.3:6:8.10.19 And although there are only a few
studies available describing PD after TAVR, the data available thus far are consistent with
those from this investigation suggesting that PD is an equally prevalent complication for
TAVR, particularly when performed using alternative access techniques,2°:21 It is possible
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that despite the fact that TAVR may be a less-invasive procedure than SAVR, given the high-
risk patient population for whom TAVR is currently restricted to as a procedural option, the
incidence of PD following TAVR will remain high. The results from propensity-matched
patients within this study suggest that a typical patient undergoing TAVR, with numerous
comorbidities, would likely have an even higher likelihood of PD if offered an SAVR
approach. The predictors of PD after TAVR remain poorly defined due to the small data sets
currently available. What does appear clear based on the results of this investigation is that
the association of PD with perioperative morbidity and mortality after TAVR are consistent
with those reported after SAVR affecting patient outcomes within 30 days and extending out
to 1 year.422

The implications of this study are several and highlight that increased effort may need to be
directed toward the identification of PD after any cardiac surgery, including specifically
TAVR procedures. This report suggests that diagnosing PD after TAVR procedures may also
be difficult given the frequency of the hypoactive phenotype seen in this investigation, which
can be easily overlooked but yet associated with even worse outcomes.® This study
reinforces that patients with PD represent a subgroup at higher risk for death up to 1 year
postoperatively.8-22 By identifying these patients in hospital, an opportunity may be provided
to increase the awareness of patients and caregivers of delirium and its potential
complications. Resources could be targeted to prevent hospital readmissions, and approaches
could be explored to mitigate larger issues such as increased mortality and cognitive
decline.#22 From a pragmatic standpoint, this may require that delirium assessments be
performed even after patients have left the ICU with different instruments such as the 3
dimensional CAM, which may be better suited than the CAM-ICU toward diagnosing PD in
the stepdown setting.23

This study does suggest that maintaining a TF first approach for TAVR has the greatest
potential to further decrease the incidence of PD after AVR. Because TAVR delivery systems
decrease in size, patients eligible for TAVR will more likely be TF candidates, with only few
patients requiring TA or TAo procedures. And although the results of this investigation and
those of Eide and colleagues?21 suggest that TAVR-TF has the lowest incidence of PD
among all AVR procedures currently performed, smaller TAVR devices now allow for TF
procedures to be performed with a totally percutaneous approach, without the need for any
incision or general anesthesia. Despite anesthetic use not having been shown to be a factor
associated with PD in this study, the general premise that less postoperative pain and
providing a lighter depth of anesthesia in older patients will reduce postoperative delirium?3
has implications for all AVR procedures and is currently the focus of an ongoing prospective
trial (NCT02241655). These efforts for a minimalist approach to AVR, while not specifically
addressing the predisposition or vulnerability of older patients susceptible to developing PD,
focus on minimizing the precipitating factors for PD as much as possible.24

This study has several limitations. The patients studied in both the SAVR and TAVR cohorts
for the development of PD were quite different with respect to the severity and frequency of
their comorbidities, potentially biasing the frequency of PD within each cohort. Assessments
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for PD were done for patients while in the ICU only, and by the CAM-ICU only. Although
the CAM-ICU is highly specific, its sensitivity is less, predisposing to underreporting of PD
for both the TAVR and SAVR groups.

The relatively small number of patients with PD, particularly in the TAVR, cohort limited
the ability to identify clinically significant, independent predictors for delirium after TAVR.
Greater numbers of patients will be required to better delineate independent risk factors for
PD for TAVR and these types of patients. Given the association between PD and later
cognitive impairment, future studies should incorporate cognitive and frailty assessments
with PD because these metrics are particularly valuable to this older population.

Lastly, because this was a retrospective analysis for PD, it is impossible to account for the
many confounding variables that exist for the assessment of PD and future prospective
studies will be required to further explore the findings of this investigation.

CONCLUSIONS

PD occurs commonly after SAVR and TAVR and is associated with increased perioperative
morbidity and resource use. Moreover, the development of PD is associated with increased
mortality at both 30 days and over the first year after procedure. Although further studies are
needed to confirm and extend the findings of this investigation, addressing PD and any
potentially modifiable risk factors for its development has the potential to reduce this
specific postoperative complication and may also influence other associated adverse
outcomes after AVR therapy.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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AKI acute kidney injury

AS aortic stenosis

AVR aortic valve replacement
CAM confusion assessment method
ICU intensive care unit
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NYHA New York Heart Association
PRBC packed red blood cell
PD postoperative delirium

PROM predicted risk of mortality

RASS Richmond Agitation and Sedation Scale
SAVR surgical aortic valve replacement

STS Society of Thoracic Surgeons

TAVR transcatheter aortic valve replacement
TA transapical

Tao transaortic

TF transfemoral
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Delirium after surgical and transcatheter aortic valve replacement is associated with

increased mortality.

Central Message
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Perspective

Postoperative delirium was assessed in patients undergoing surgical and transcatheter
aortic valve replacement. The development of postoperative delirium was associated with
increased perioperative morbidity as well as both early and 1-year mortality.
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Surgical or Transcatheter AVR
With and Without Delirium
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TAVR with deliium 49 38 31 21
FIGURE 1.

Time to even curves for 1-year death from any cause. One year time to event curves are
shown for patients treated with surgical aortic valve replacement (SAVR) and transcatheter
aortic valve replacement ( 7AVR) with and without delirium. Within each treatment group,
patients with and without delirium were compared with the use of the log-rank test. AVR,
Aortic valve replacement.
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Baseline characteristics of patients undergoing transcatheter aortic valve replacement (TAVR) and surgical
aortic valve replacement (SAVR)

TAVR SAVR P
Characteristic (n =168) (n =259) value
Age (y) 81+8 71+11 <.001
Female 92 (55) 108 (42) .010
Body mass index 275+6.3 31+8 <.001
Society of Thoracic Surgeons 9.3(6.1,135) 3.0(1.5,6.0) <.001
predicted risk of mortality
score
American Society of 162 (96) 180 (70) <.001
Anesthesiologists class = 4
New York Heart Association 147 (88) 139 (54) <.001
functional class I11-1V
Diabetes mellitus 72 (43) 95 (37) .220
Hypertension 156 (93) 209 (81) <.001
Coronary artery disease 143 (85) 114 (44) <.001
Cerebrovascular disease 52 (31) 57 (22) .040
Atrial fibrillation 65 (39) 49 (19) <.001
Chronic lung disease ™ 59 (35) 39(15) <.001
Peripheral vascular disease 113 (67) 71 (27) <.001
Ejection fraction (%) 53+ 15 58+ 14 .002
Mean aortic valve gradient 44 +14 43 +14 .700
(mm Hg)
Preoperative glomerular filtration 64 + 27 75+ 26 <.001
rate (mL/min)
Hemoglobin (g/dL) 11.3+15 125+19 <.001
Albumin (g/dL) 40+05 41+4 120

Values are presented as mean + standard deviation, n (%), or median (first quartile, third quartile).

TAVR, Transcatheter aortic valve replacement; SAVR, surgical aortic valve replacement.

*
Moderate/severe.
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Multivariable analysis for 1-year mortality for patients undergoing transcatheter aortic valve replacement
(TAVR) and surgical aortic valve replacement (SAVR)

Hazard 95% Confidence P
Variable ratio interval value
Delirium (yes) 3.023 1.748-5.228 <.001
TAVR (yes) 2.360 1.269-4.389 .007
Age (per 1 year) 1.006 0.976-1.036 .710
Female (yes) 0.580 0.329-1.023 .060
Society of Thoracic Surgeons 1.099 1.054-1.146 <.001

predicted risk of mortality
score (per 1 unit)

TAVR, Transcatheter aortic valve replacement.
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TABLE 5

Multivariate analysis for delirium in patients undergoing surgical aortic valve replacement.

Variable Oddsratio  95% Confidenceinterval P value
Age (per 1 year) 1.043 1.010-1.078 .011
Society of Thoracic Surgeons predicted risk of mortality score (per 1 point) 0.980 0.904-1.064 .630
Previous percutaneous coronary intervention (yes) 1.531 0.761-3.078 .230
New York Heart Association functional class 11-1V (yes) 1.217 0.607-2.443 .580
Lung disease moderate/severe (yes) 1.608 0.652-3.970 .300
Preoperative hemoglobin (per 1 unit) 0.841 0.699-1.012 .070
Mitral regurgitation moderate/severe (yes) 2.939 1.176-7.344 .021
Intraoperative packed red blood cells (yes) 1.034 0.435-2.460 .940
Preoperative intra-aortic balloon pump (yes) 3.509 0.878-14.027 .080
Intubation time < 24 h (yes) 0.400 0.161-0.996 .049
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Multivariate Analysis for Delirium in patients undergoing transcatheter aortic valve replacement (TAVR)

TABLE 6

Odds 95% Confidence P
Variable ratio interval value
Age (per 1 year) 0.982 0.940-1.026 420
Society of Thoracic Surgeons 0.962 0.899-1.029 .260
predicted risk of mortality score
(per 1 unit)
Preoperative steroids (yes) 3.944 1.371-11.376 011
TAVR via transapical or transaortic ~ 2.002 0.851-4.710 110
approach
Intraoperative packed red blood 2.000 0.919-4.352 .080
cells (yes)
Acute kidney injury present (yes) 3.473 1.191-10.129 .023

TAVR, Transcatheter aortic valve replacement.
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