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Background: Transcatheter aortic valve replacement (TAVR) may be associated with less
delirium and allow faster recovery than surgical aortic valve replacement (SAVR).

Objective: To examine the association of delirium and its severity with clinical and functional
outcomes after SAVR and TAVR.

Design: Prospective cohort study
Setting: An academic medical center

Participants: 187 patients 70 years and older undergoing SAVR (N=77) and TAVR (N=110) in
2014-2016

Measurements: Delirium was assessed daily using the Confusion Assessment Method (CAM),
with severity measured by the CAM-Severity (CAM-S) score (range: 0-19). Outcomes were
prolonged hospitalization (=9 days); institutional discharge; functional status, measured by ability
to perform 22 daily activities and physical tasks over 12 months.

Results: SAVR patients had a higher incidence of delirium than TAVR patients (50.7% vs.
25.5%; p<0.001), despite younger mean age (77.9 vs. 83.7 years) and higher baseline Mini-Mental
State Examination score (26.9 vs. 24.7). SAVR patients with delirium had a shorter duration (2.2
vs 3.4 days; p=0.04) with a lower mean CAM-S score than TAVR patients with delirium (4.5 vs
5.7; p=0.01). The risk of prolonged hospitalization in no, mild, and severe delirium was 18.4%,
30.8%, 61.5% after SAVR (p-for-trend=0.009) and 26.8%, 38.5%, 73.3% after TAVR (p-for-
trend=0.001), respectively. The risk of institutional discharge was 42.1%, 58.3%, 84.6% after
SAVR (p-for-trend=0.01) and 32.5%, 69.2%, 80.0% after TAVR (p-for-trend<0.001), respectively.
Severe delirium was associated with delayed functional recovery after SAVR and persistent
functional impairment after TAVR at 12 months.

Conclusion: Less invasive TAVR was associated with lower incidence of delirium than SAVR.
Once delirium developed, TAVR patients had more severe delirium and worse functional status
trajectory than SAVR patients did.

Registration: NCT01845207
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INTRODUCTION

Delirium is a major postoperative complication after cardiac surgical procedures that
develops when patients with predisposing risk factors (e.g., cognitive impairment, frailty)
are exposed to acute stress (e.g., surgery, pain).1 Once considered an acute and transient
state, contemporary evidence supports long-term consequences of delirium after major
cardiac surgery, including mortality,? functional decline,® and cognitive impairment.
Recently, aortic valve replacement volumes have been rising as transcatheter aortic valve
replacement (TAVR) has become an established treatment of aortic stenosis (AS) in older
adults at intermediate to high risk for surgical aortic valve replacement (SAVR).® Since
TAVR is minimally invasive, with generally shorter procedure time and no need for
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sternotomy or cardiopulmonary bypass, it imposes overall less physiologic stress than
SAVR,%-8 and may cause less delirium and allow faster functional recovery.

Earlier studies of delirium in cardiac surgery were largely conducted in patients undergoing
coronary artery bypass graft surgery.2:3 Incidence of delirium in the literature ranges in 25—
66% after major cardiac surgery}-2:10 and 5-45% after TAVR.1! This variation in the
delirium incidence may be driven by different assessments of delirium (e.g., medical
records!? or diagnosis codes!3). Although the association of delirium with prolonged
hospitalization, non-home discharge and mortality after major cardiac surgery4-16 and
TAVR10.12-14,16-19 j5 \we|| established, it is less well studied how delirium is associated with
functional recovery.3:20

We conducted a prospective cohort study to investigate the association of delirium and its
severity with clinical and functional outcomes after SAVR and TAVR. We sought insight
into the role of predisposing and precipitating factors in development of delirium, by
examining the incidence and outcomes of delirium in SAVR and TAVR patients, who have
different degrees of preoperative vulnerability and undergo procedures involving different
levels of acute stress.

METHODS
FRAILTY-AVR Functional Outcomes Study

This single-center study was conducted as a part of the Frailty Assessment Before Cardiac
Surgery and Transcatheter Interventions (FRAILTY-AVR) study, a prospective cohort study
comparing various frailty scales in predicting outcomes of aortic valve replacement at 14
centers across Canada, the United States, and France (NCT01845207).21 Patients were
eligible if they were aged 70 years and older and undergoing SAVR or TAVR for severe AS.
Exclusion criteria were 1) emergent surgery or surgery involving other heart valves or the
aorta, 2) clinically unstable (e.g., decompensated heart failure, active myocardial ischemia,
or abnormal vital signs), 3) severe neuropsychological impairment (e.g., Mini-Mental State
Examination [MMSE] score <15 or active psychosis), or 4) non-English speaking.

The investigators at the Beth Israel Deaconess Medical Center (BIDMC) conducted the
FRAILTY-AVR Functional Outcomes Study to determine the longitudinal change in
functional status over 12 months.22 Of 446 patients screened between February 2014 and
March 2016, we enrolled 246 patients after excluding 200 patients for the following reasons:
1) not meeting the selection criteria (n=96); 2) research team unavailable (n=60); 3)
participation declined by patients (n=39); or 4) other reasons (cancelled surgery, withdrawal
of consent, or participation in another study) (n=5). In October 2014, we initiated a
standardized delirium assessment; 187 consecutive patients who were enrolled since October
2014 are included in this analysis. This study was approved by the Institutional Review
Board at BIDMC. All participants provided written informed consent.

Assessment of Delirium, Severity and Motoric Type

Starting from the first postoperative day, the study geriatricians and trained research
assistants interviewed patients, nursing staff and family members if present, daily to assess
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delirium. Because a hallmark of delirium is fluctuation of symptoms throughout the day,
they administered standardized tests of attention, the MMSE, the Delirium Symptom
Interview?3 and the long-version Confusion Assessment Method (CAM)24 (or CAM for
Intensive Care Unit2>:26 for intubated patients), during a consistent time of day (12PM
—6PM). Our delirium assessment took 15-25 minutes in total. Since patients were
discharged in the morning, they were not assessed on the discharge day. According to the
CAM algorithm,24 delirium was diagnosed if the patient had “1) acute or fluctuation course
of the features of delirium”., 2) inattention, and 3) either disorganized thinking or altered
level of consciousness. The CAM has a sensitivity of 94% and specificity 89% against an
extensive clinical assessment.2” The inter-rater reliability for delirium status between
geriatricians and trained research assistants was high (agreement 95-100%, Cohen’s kappa
0.90-1.00).28

Delirium severity was evaluated using a validated CAM-based severity scale, CAM-S.2% The
CAM-S (range: 0-19) assigns scores 0 (absent) or 1 (present) to acute onset or fluctuating
course, and 0 (absent), 1 (mild), or 2 (marked) to the remaining 9 features of CAM:
inattention, disorganized thinking, altered level of consciousness, disorientation, memory
impairment, perceptual disturbances, psychomotor agitation, psychomotor retardation, and
sleep-wake cycle disturbance. Higher CAM-S scores indicate greater severity. To enhance
clinical interpretability of delirium severity as measured by CAM-S, we classified patients
into 3 groups based on the peak delirium severity from all available CAM-S scores for each
patient: 1) no delirium (CAM negative for all postoperative days); 2) mild delirium (CAM
positive =1 day and the highest daily CAM-S score <9, which corresponds to the median
score of all available assessments in patients with delirium); and 3) severe delirium (CAM
positive =1 day and the maximum CAM-S score >9). We also classified patients using the
mean delirium severity of all CAM-S scores for each patient: 1) no delirium (CAM negative
for all postoperative days); 2) mild delirium (CAM positive =1 day and the mean CAM-S
score <4.71, which corresponded to the median mean CAM-S score of all assessments in
patients with delirium); and 3) severe delirium (CAM positive =1 day and the mean CAM-S
score >4.71).

The motoric type of delirium was defined based on all available CAM assessments during
the hospitalization: 1) mixed or hyperactive delirium (psychomotor agitation for =1 day); 2)
hypoactive delirium (psychomotor retardation for =1 day without psychomotor agitation);
and 3) normoactive delirium (no agitation or retardation throughout the hospitalization).

Outcome Assessment

We assessed the following outcomes: 1) prolonged hospitalization (=9 days, which
corresponded to the 75! percentile of the length of hospitalization in the study population);
2) institutional discharge defined as discharge to any skilled nursing facility or rehabilitation
hospital; 3) poor functional recovery at 6 months (based on composite functional status
score lower than baseline, as defined below) or death at 6 months; and 4) change in
functional status over 12 months. A research assistant conducted telephone interviews at 1,
3, 6, 9 and 12 months after the procedure to assess the ability to perform 22 daily activities
and physical tasks: 7 activities of daily living (ADLSs) (feeding, dressing, grooming,
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ambulating, transferring, bathing, toileting), 7 instrumental activities of daily living (IADLS)
(using telephone, transportation, shopping, preparing meals, housework, taking medications,
managing money) and 8 physical tasks (pulling/pushing large objects, stooping/crouching/
kneeling, lifting 10 Ibs, reaching arms above the shoulder level, writing/handling small
objects, walking up and down a flight of stairs, walking half a mile, doing heavy
housework).39:31 The composite functional status score (range: 0-22) was calculated as the
number of activities that one can perform without personal help. Higher scores indicate
better function.

Other Measurements

A research assistant interviewed patients in the ambulatory preoperative testing center or
hospital ward before their procedure to collect information on demographic characteristics,
social support and primary residence; assessed self-reported ability to perform 22 daily
activities and physical tasks listed above; and conducted MMSE and 5-meter walk test to
assess gait speed. A study geriatrician reviewed medical records to obtain information on
procedures, comorbidities and laboratory tests; and calculated the Society of Thoracic
Surgeons (STS) predicted risk of mortality32 and Charlson Comorbidity Index (CCI).33

Statistical Analysis

Baseline characteristics of SAVR and TAVR patients and their delirium outcomes were
compared using the t-test, chi-square test and Fisher’s exact test. Because there were
considerable differences in patient characteristics and procedure-related stress between
SAVR and TAVR, we analyzed each cohort separately. Within each cohort, the risks of
prolonged hospitalization, institutional discharge, and poor functional recovery or death at 6
months were calculated by delirium status and severity (as both a categorical variable and
continuous scale). We estimated a minimum clinically important difference (MCID) for
CAM-S scores using poor functional recovery or death at 6 months as an anchor. For each
cohort, MCID was determined as the difference in the mean of the maximum CAM-S score
between those who experienced the outcome and those who did not. Logistic regression was
used to estimate the odds ratios (ORs) and 95% confidence intervals (Cls) of these outcomes
associated with mild and severe delirium compared with no delirium after adjusting for age,
sex, and CCIl. We did not adjust for baseline frailty or cognitive impairment, which are
strong risk factors for delirium and outcomes, because this may lead to overadjustment and
model overfitting in our cohort of a modest sample size. We also analyzed the CAM-S score
as a continuous variable. A linear trend between the delirium severity and outcomes was
assessed. To assess the longitudinal change in functional status over 12 months by delirium
status, we used a linear mixed-effects model that included delirium status, time indicators,
and their interaction terms, as well as age, sex, and CCl as covariates. The analysis was
repeated for the delirium severity category. All statistical analyses were performed in Stata
Release 14 (StataCorp, College Station, TX). A 2-sided p-value <0.05 was considered
statistically significant.
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RESULTS

Patient Characteristics

Patients who underwent SAVR had lower burden of predisposing risk factors for delirium
than those having TAVR (Table 1). In particular, SAVR patients were younger than TAVR
patients (77.9 vs 83.7 years) and had lower mean STS predicted risk of mortality (2.7% vs
5.2%) and mean CCI (2.3 vs 3.6). SAVR patients had higher mean MMSE scores (26.9 vs
24.7 points), faster mean gait speed (0.91 vs 0.57 m/sec), and less disability in ADLs (3.9%
vs 17.3%) and IADLS (49.4% vs 82.7%).

Incidence, Severity, and Types of Delirium

Incidence of delirium was higher in SAVR patients than TAVR patients (50.7% vs. 25.5%;
p<0.001) (Table 2). However, SAVR patients with delirium had a shorter duration (2.2 vs 3.4
days; p=0.04) and lower severity of delirium as measured by lower mean CAM-S score than
TAVR patients with delirium (4.5 vs 5.7; p=0.01). Maximum CAM-S scores were not
statistically significantly different between SAVR and TAVR patients (8.4 vs 9.5; p=0.09).

The motoric type of delirium was not different between the cohorts (p=0.43). Hypoactive
delirium was the most common (59.0% of SAVR, 42.9% of TAVR), whereas mixed or
hyperactive type was the least common.

Prolonged Hospitalization, Institutional Discharge, and Poor Functional Recovery or Death

Higher delirium severity was associated with a greater risk of prolonged hospitalization after
SAVR (no delirium 18.4%, mild delirium 30.8%, severe delirium 61.5%; p-for-trend=0.009)
and after TAVR (26.8%, 38.5%, 73.3%, respectively; p-for-trend=0.001) (Table 3). It was
also positively associated with institutional discharge after SAVR (no delirium 42.1%, mild
delirium 58.3%, severe delirium 84.6%; p-for-trend=0.01) and after TAVR (32.5%, 69.2%,
80.0%, respectively; p-for-trend<0.001). Increasing delirium severity was associated with a
greater incidence of poor functional recovery or death at 6 months (no delirium 46.6%, mild
delirium 50.0%; severe delirium 80.0%; p=0.03) in TAVR patients, but not in SAVR patients
(30.0%, 44.0%, 38.5%, respectively; p-for-trend=0.72). The results were similar when the
delirium severity was analyzed as a continuous variable (ORs per one CAM-S point ranging
from 1.19 to 1.24 in SAVR and from 1.22 to 1.37 in TAVR) (Table 2) and defined using the
mean CAM-S score (Supplementary Table 1).

The mean maximum CAM-S score for SAVR patients who experienced poor recovery or
death at 6 months was 8.0 versus 5.7 for those who had not. This corresponds to a MCID of
2.3. By comparison, the mean maximum CAM-S score for TAVR patients who experienced
poor recovery or death at 6 months was 6.9 versus 4.3 for those who had not, corresponding
to an MCID of 2.6.

Longitudinal Change in Functional Status Over 12 Months

Over 12 months, 3 SAVR (3 with delirium) and 18 TAVR patients (7 with delirium) died.
Patients who developed delirium after SAVR had lower baseline mean functional status
scores than those without delirium (16.5 vs 18.8) and up to 6 months after surgery (16.5 vs
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19.0) Figure Panel A and Table 4). The difference was not statistically significant after 6
months. Although patients with mild delirium declined at 1 month, they recovered by 3
months and became comparable to those without delirium at 12 months (Figure Panel B and
Supplementary Table 3). Patients with severe delirium recovered baseline function by 9
months, but their functional level remained lower than that of patients without delirium
throughout the year.

Patients who developed delirium after TAVR had lower mean functional status scores than
those without delirium at baseline and throughout the follow-up period (Figure Panel A and
Table 4). Patients with mild delirium declined at 1 month and recovered their baseline level
by 3 months with minimal change afterwards (Figure Panel B and Supplementary Table 3).
In contrast, patients with severe delirium experienced a large decline at 1 month and
remained persistently impaired throughout the year. The results were similar when the
delirium severity was defined using the mean CAM-S scores (Supplementary Figure).

A total of 17 patients (9.1%) did not have complete data at 12 months (8 [10.3%] SAVR and
9 [8.1%] TAVR). On average, SAVR patients responded to 4.3 interviews (standard
deviation: 1.5) and TAVR patients responded to 4.1 interviews (standard deviation: 1.5).
Although patients who died during the follow-up had older age, greater comorbidity burden,
poorer functional status and higher rate of delirium than those who survived, those who
responded to <3 interviews were not sicker than those who responded to 4-5 interviews
(Supplementary Table 2).

DISCUSSION

In our study, despite younger age, less cognitive impairment, and less disability at baseline,
SAVR patients were more likely to develop delirium than TAVR patients. However, once
delirium developed, TAVR patients had more severe and prolonged delirium than SAVR
patients did. Severe delirium was associated with prolonged hospitalization and discharge to
an institution after both procedures, and with poor functional recovery or death at 6 months
after TAVR. Patients who had severe delirium after SAVR and TAVR had lower functional
status compared to those with no or mild delirium. In particular, severe delirium after TAVR
was associated with persistent functional impairment throughout the year.

Our study sheds light on the role of pre-existing vulnerability (predisposing factors) versus
acute stress (precipitating factors) in the development of delirium. Our findings suggest that
the occurrence of delirium may be more affected by the magnitude of an the stress imposed
by a procedure (i.e., SAVR, which involves open sternotomy and cardiopulmonary bypass is
more stressful than minimally invasive TAVR), while the severity and outcomes of delirium
are more dependent on pre-existing vulnerability to stressors due to frailty and decreased
functional reserve (i.e., TAVR patients have more severe cognitive and functional
impairments at baseline than SAVR patients).

The incidence of delirium in our SAVR cohort is comparable to previously reported
incidence in SAVR.14.18:34 However, literature in TAVR patients showed the estimated
incidence ranging from 5% to 45%.11-14.17-19.34 | 3 prospective cohort study of 136
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patients in which the CAM was administered for 5 days post-procedurally, Eide et al. found
higher rates of delirium in SAVR patients than TAVR patients (66% vs 44%; p=0.01).3°
Other studies reported a statistically non-significant trend towards increase in the delirium
incidence in SAVR patients compared with TAVR patients (21% vs 19%:; p=0.65!8 and 33%
vs 29%: p=0.4014). Because many studies identified delirium based on diagnosis codes!3 or
subjectively by a nurse or a physician,1” the true incidence of delirium may have been
underestimated.

Several studies have found that postoperative delirium is associated with poor short-term
outcomes after SAVR and TAVR, including prolonged hospitalization,14:17:19 discharge to a
facility, 1319 procedural morbidity,13 and mortality.10-1214.17-19 One study of IADL
disability after major cardiac surgery (largely, coronary artery bypass grafting procedures)
demonstrated an association between delirium and functional decline at 1-month (relative
risk, 1.9; 95% ClI, 1.3 to 2.8) with a similar trend at 12 months.3:36 In a study by Eide et al,
patients with delirium after TAVR had worse ADL and IADL disability 1 month after the
procedure and a statistically non-significant trend towards lower functional status at 6
months.34 In contrast, SAVR patients with delirium had worse IADL disability at 1 month,
with eventual recovery, consistent with our results. Our study adds to their findings by
additionally stratifying by delirium severity, with frequent serial measurements of functional
status change over 12 months following the procedure, and with clear demonstration of
persistent functional impairment among TAVR patients with severe delirium.

The development of delirium portends poor prognosis in patients undergoing TAVR. Patients
with delirium, especially severe delirium, may experience greater functional decline due
perioperative complications, preventing them from gaining full functional recovery and
long-term functional benefits from surgery.3” We demonstrated that the CAM-S, which was
previously validated in major non-cardiac surgical patients,2? identifies patients with severe
delirium with delayed functional recovery or persistent functional impairment at 12 months
postoperatively. We estimated a MCID of 2.3 to 2.6 in the maximum CAM-S score, which
needs to be replicated in future studies. Our results underscore the importance of
implementing preventive measures and identifying and managing delirium when it occurs, to
improve clinical and functional outcomes in older patients undergoing SAVR and TAVR.

Preventing delirium may promote functional recovery and help preserve independence in
elderly patients undergoing SAVR or TAVR. Effective strategies for delirium prevention
include proactive interdisciplinary collaboration such as geriatrics consultation, frequent
reorientation, non-pharmacologic sleep protocols, early mobilization, sensory aids, and
minimizing psychoactive medication use.138:3%9 Another preventative strategy being studied
is prehabilitation, a multi-modal intervention to optimize a patient’s resilience prior to
surgery.%0 Further research is warranted to investigate the role of rehabilitative interventions
to mitigate the negative long-term functional consequences in patients who develop delirium
after these procedures.

Our study is distinguished from previous research by prospective use of validated measures
for delirium diagnosis and severity. Furthermore, repeated assessments of functional status
over 12 months with a high follow-up rate allow for examination of functional recovery
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trajectories, an important patient-centered outcome. However, in the absence of
randomization, outcomes cannot be compared between SAVR and TAVR patients as they are
fundamentally different patient populations. TAVR has continued to evolve; at the time of
our study all patients underwent general anesthesia, however with updated techniques it is
possible to do the procedure under sedation, thus further minimizing the stress of TAVR. We
acknowledge that our study was insufficiently powered to find differences in infrequent
clinical events, such as mortality, or outcome differences between mild delirium and no
delirium. Additionally, we did not collect data on perioperative medications, including
narcotics or particular anesthetic agents. As our study included predominantly white patients
treated at a high-volume academic center, the rates of clinical outcomes may not be
generalizable to patients of different racial or ethnic backgrounds or treated at different
centers. However, we believe that the association of delirium with adverse outcomes would
be consistent in patients treated at other centers. Functional status was not measured in 5—-
12% of eligible patients at each interview. Although patients who died during the follow-up
were sicker than those who survived, there was no indication that the surviving patients who
responded to <3 interviews were sicker than those who responded to 4-5 interviews
(Supplementary Table 2). Nonetheless, selective drop-out of sicker patients might have
underestimated the negative impact of delirium status and severity.

In conclusion, our study showed that delirium is associated with poor clinical outcomes and
delayed functional recovery after SAVR and TAVR, and that severe delirium is associated
with worse outcomes and functional impairment. Perioperative strategies to prevent delirium
and to mitigate adverse outcomes of delirium should be investigated further. For patients
who develop severe delirium, longer rehabilitation and supportive services may be needed to
optimize their recovery. As TAVR patients appeared to be particularly vulnerable to the
long-term negative outcomes of postoperative severe delirium, it will be crucial to further
study and refine delirium prevention strategies in this population.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Functional Status Over 12 Months After Aortic Valve Replacement According to
Delirium Status and Severity*

Abbreviations: SAVR, surgical aortic valve replacement; TAVR, transcatheter aortic valve
replacement.

* The functional status composite score ranges from 0 to 22, with higher scores indicating
better function. Delirium severity was defined as mild if CAM-S maximum score <9 and
severe if CAM-S maximum score >9 (CAM-S score 9 was the medial score of patients with
delirium). The nodes and vertical bars indicate the means and 95% confidence intervals of
the functional status composite score at each assessment that were estimated from a linear
mixed-effects regression model that adjusted for age, sex, and Charlson Comorbidity Index.
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Characteristics of Patients Undergoing Aortic Valve Replacement

Page 14

Characteristics SAVR (N=77) TAVR (N=110) P value
Age, years, mean + SD 779+53 83.7+6.0 <0.001
Male, n (%) 44 (57.1) 53 (48.2) 0.24
Non-white race, n (%) 5(6.5) 2(1.8) 0.13
Living alone, n (%) 28 (36.4) 39 (35.5) 0.90
Living at home, n (%) 76 (98.7) 107 (97.3) 0.64
Concurrent coronary artery bypass grafting, n (%) 31 (40.3) NA
STS predicted risk of mortality, %, mean + SD 27+14 52+25 <0.001
Charlson comorbidity index, mean + SD 23+18 3.6+23 <0.001
MMSE score, points, mean + SD 269+25 24.7+33 <0.001
Gait speed, m/sec, mean + SD 0.91+0.33 057+0.21 <0.001
ADL disability, n (%) 3(3.9) 19(17.3)  0.005
IADL disability, n (%) 38 (49.4) 91(82.7)  <0.001

Abbreviations: ADL, activities of daily living; IADL, instrumental activities of daily living; MMSE, Mini-Mental State Examination; NA, not
applicable; SAVR, surgical aortic valve replacement; SD, standard deviation; STS, Society of Thoracic Surgeons; TAVR, transcatheter aortic valve

replacement
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Table 2.

Characteristics of Patients with Postoperative Delirium After Aortic Valve Replacement

Characteristics SAVR (N=77) TAVR (N=110) P value

Postoperative delirium, n (%) 39 (50.7) 28 (25.5) <0.001

*

Delirium duration, days, mean + SD 22+£15 34+£28 0.04

Delirium severity*'f 0.10
Mild delirium, n (%) 26 (66.7) 13 (46.4)

Severe delirium, n (%) 13(33.3) 15 (53.6)
Maximum CAM-S score, - * mean + SD 8422 95+3.1 0.09
*
Mean CAM-S score, ' ’tmean +SD 4517 5.7+22 0.01
*

Delirium motoric type 0.43
Mixed or hyperactive type, n (%) 7(17.9) 7(25.0)
Hypoactive type, n (%) 23 (59.0) 12 (42.9)
Normoactive type, n (%) 9(23.1) 9(32.1)

Abbreviations: CAM, Confusion Assessment Method; CAM-S, Confusion Assessment Method-Severity; SAVR, surgical aortic valve replacement;
SD, standard deviation; TAVR, transcatheter aortic valve replacement

*
Data were presented for patients who developed postoperative delirium.

TDeIirium severity was defined as mild if CAM-S maximum score <9 and severe if CAM-S maximum score >9 (CAM-S score 9 was the median
score of all available assessments in patients with delirium).

The maximum and mean CAM-S scores were calculated from all available assessments in patients with delirium.
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