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Background: Postoperative delirium (POD) is of great concern as a complication of surgery in older adult patients. Sedation
strategies influence the development of POD. This study compared how sedation strategies administered during spinal anesthesia
influenced POD in patients aged >65 years undergoing elective surgery for hip fracture repair.

Patients and Methods: A randomized clinical trial was conducted from 1 August 2021 to 30 June 2022 at a single academic medical
center. Two hundred and twenty-six patients were randomly divided into four groups: lighter sedation with propofol (LP), heavier
sedation with propofol (HP), lighter sedation with dexmedetomidine (LD), and heavier sedation with dexmedetomidine (HD). The
incidence of delirium was the primary outcome and was assessed daily by the blinded Confusion Assessment Method.

Results: There was a significant association between dexmedetomidine (LD+HD group) and a lower incidence of delirium (11.9%
[13/109] vs the propofol group (23.6% [26/110]; Risk ratio, 0.51; 95% CI, 0.274 to 0.929; p=0.024). In the propofol group, heavier
sedation had a higher rate of POD (32.7% [18/55] vs the lighter sedation group (14.5% [8/55]; Risk ratio, 2.25; 95% CI, 1.069 to
4.736; p=0.025).

Conclusion: Dexmedetomidine was associated with a lower incidence of delirium than that with propofol among older patients with
hip fractures. In patients that received propofol, heavier sedation was associated with high incidence of POD.
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Introduction

Delirium is a sophisticated neuropsychiatric syndrome marked by acute episodes of impairment in attention and other
dimensions of cognition, and is linked with a multitude of independent and unfavorable consequences.' Delirium
incidence may be variable in terms of population and environment characteristics,' and can involve up to 65% of
older adults.” With declining function of organs and concomitant diseases, the brain of older patients is more vulnerable.
This vulnerability has been implicated in the greater incidence of perioperative cognitive complications, affecting
survival outcomes in older patients. Strategies for effective detection, treatment, and prevention of delirium need to be
explored.! Currently, there is no specific drug for treating delirium; thus, prevention is better than a cure.

Sedation allows patients receiving spinal anesthesia to be more comfortable, but it could adversely affect post-
operative cognitive function.” The STRIDE trial showed a benefit of lighter sedation (higher bispectral index and lower
dose of propofol) on postoperative delirium (POD) only in patients with a Charlson Comorbidity Index (CCI) score of 0,
possibly because the benefits of lighter sedation were overshadowed by the patient’s own risk factors.* However, in the
ENGAGES trail, compared with usual care, electroencephalogram (EEG)-guided anesthesia did not lower the incidence
of POD among older people undergoing major surgery.” Therefore, we speculated that the depth of sedation may

influence delirium.
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Dexmedetomidine is considered beneficial for postoperative cognition, and effects may be dose-related.®® Compared
with the control group (saline or propofol), a lower incidence of POD was observed when intraoperative dexmedetomi-
dine was continuously infused intravenously at a rate of 0.2—0.7 pg/kg/h, regardless of whether or not a loading dose was
administered.®®'*"* However, for adults with sepsis who were being treated with recommended light-sedation
approaches, there are no differences between effects of dexmedetomidine and propofol on cognition.* Propofol,
a classic sedative drug that has been widely used in operating rooms and intensive care units. The effects of propofol
on cognition are currently inconclusive. Many of the current clinical trials have focused on the effects on cognition of
propofol-based anesthesia rather than on propofol alone.'*'

A recent study has shown that propofol may lead to neurocognitive impairment.'® Liu et al found that propofol
induced neuroinflammation and cognitive deficits in aged rats via the NF-xB pathway.'” Few studies have evaluated on
the effects of treatment with propofol sedation alone on postoperative cognition in elderly patients. This study was
performed to determine the effectiveness of propofol or dexmedetomidine on POD under different depths of sedation.

Materials and Methods

Study Design

This single-center parallel prospective randomized controlled trial was approved from Third Hospital of Hebei Medical
University (W2021-021-1) and registered on ClinicalTrials.gov (NCT04891458). Written informed consent was provided
from all participants.

Participants

The patients were approached prior to scheduled surgery in the morning by a research coordinator to assess eligibility and
obtain informed consent. Patients (aged > 65 years) scheduled for hip fracture surgery (total hip arthroplasty with/without
cement, hemiarthroplasty with/without cement and Intramedullary nail) under spinal anesthesia, grades I to III according
to the American Society of Anesthesiologists (ASA) classification were included. Exclusion criteria were new-onset
cardiovascular and cerebrovascular adverse events within 6 months; severe organ failure; contraindications to spinal
anesthesia; strong desire for general anesthesia; contraindications for dexmedetomidine or propofol; severe dementia or
communication barriers; and other concomitant traumas requiring simultaneous surgery. Patients with failed spinal
anesthesia or who developed intraoperative delirium were also excluded from the study.

Randomization and Masking

A researcher created a computer-generated simple randomization list with a 1:1:1:1 patient allocation prior to the study
initiation. To identify patients in the target sedation group, experienced anesthetists were unblinded to the study
allocation. Patients and research staff responsible for perioperative patient evaluations were unaware of the assignments
for each group. Thus, this trial was single-blind in the sedation strategy administration phase and double-blinded in the
outcome assessment phase.

Intervention and Control

No premedication was administrated. Venous access was established after the patient entered the operating room and
hemodynamic monitoring was established. Using a face mask, oxygen was inhaled at 3 L/min. After placing the patient
in the lateral position, a 25G Quincke needle with the bevel facing laterally was inserted into the L3-L4 space using
either the median or paramedian approach. After confirming that the cerebrospinal fluid could flow freely, 2.0 mL of
0.25% bupivacaine was injected intrathecally. A cold swab was used for a sensory examination every 1-2 minutes. The
plane was adjusted above T10.

After stabile anesthesia had been achieved, propofol or dexmedetomidine was administered intravenously for
intraoperative sedation until the beginning of skin suture. Propofol was continuously infused at a rate of 0.5-3.0 mg/
kg per hour and 0.3 pg/kg dexmedetomidine was administered for more than 10 minutes as the loading dose, followed by
continuous administration of 0.2-0.7 pg/kg per hour.
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Patients were assigned to four groups based on sedatives and the degree of intraoperative sedation according to the
Modified Observer’s Assessment of Alertness and Sedation (MOAA/S) score. The target sedation level was <2 points
(lighter sedation group) or >3 points (heavier sedation group), these targets were chosen based on previous published
studies.” The two MOAA/S scale ranges for sedation levels reflected the clinical situation more accurately, as accurate
MOAA/S targets are not always achieved. An experienced anesthesiologist evaluated the depth of sedation every 5
minutes. If the depth of sedation was not in the target, the anesthesiologist would adjust the rate of drug infusion for
target sedation level and conduct assessments at intervals of 2 minutes until the expected goal was reached, then resume
the 5-minute assessment interval of sedation depth.

The attending anesthesiologist selected the target range of mean arterial pressure (MAP) appropriate for each
patient. Intraoperative fluid was administered with the 4-2-1 rule and condition of the patients. If hemodynamic
instability continued after volume factors were removed, vasoactive drugs were used: a single intravenous dose of 0.3—
0.5 mg atropine was administered for bradycardia, while 0.2 mg/kg esmolol hydrochloride was administered intrave-
nously for tachycardia. A dose of 10-50 mg of urapidil hydrochloride was used for hypertension. If hypotension
occurred, norepinephrine was administered intravenously at 8—12 mg per minute. If hemodynamics could not be
stabilized within 10 minutes after treatment, patients were withdrawn from the trial. The type of sedative administered,
hemodynamic variables, and adverse events were recorded during the perioperative period. The hemodynamic
parameters were observed at three time points: (1) at the start of sedation (T1); (2) at the end of sedation (T2); and
(3) in the ward (T3).

Outcomes

Daily assessment of delirium in the hospital was performed at 5 pm by the same trained researcher using the
validated Confusion Assessment Method (sensitivity, 94—100%; specificity, 90-95%)'® on the day of surgery (PDO),
and on the first postoperative day (PD1), on PD2, and on PD3. The primary outcome was the incidence of delirium 3
days postoperatively. Secondary outcomes included severity based on the Confusion Assessment Method Severity
category and the time to onset after surgery of delirium.'® Information on potential risk variables associated with the
POD was collected from baseline assessments, patient reports, and medical records. The adverse events, such as
nausea, vomiting, pneumonia, hypotension, hypertension, hypoxemia, hypercarbia and myocardial ischemia were
recorded.

Sample Size

Based on previous studies,™®'*

we assumed a delirium incidence of 28% in the propofol group and 12% in the
dexmedetomidine group. The number of patients estimated to provide a difference at a significance level of 0.05 with
a power of 0.8 in the primary outcome was 219. Thus, with the expectation that 20% would drop out, 248 patients needed
to be enrolled.

Statistical Analysis

Continuous variables were reported as mean (+SD) or median (25th, 75th percentile) and categorical data as frequency
(percentage). Normally distributed continuous parameters such as BMI, hemoglobin and albumin were examined by
independent sample #-test and other non-normally distributed variables like age, the years of educational level, homo-
cysteine, the scores of MMSE and the Barthel index of ADL were examined using the Mann—Whitney U-test. Pearson’s
chi-squared test, continuity correction, or Fisher’s exact test were used for categorical variables as appropriate. Risk ratio
(RR) were reported with 95% confidence intervals (CIs). SPSS v26.0 for Windows software (SPSS Inc, USA) was
chosen for all statistical analyses.
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Results

Patient Characteristics

The study flow is displayed in Figure 1. A total of 248 patients were identified from 1 August 2021 to 30 August 2022,
and 22 patients were excluded. Patient exclusion and random allocation are shown in Figure 1. When intraoperative
delirium or persistent hypotension occurred, the trail was stopped. Overall, 219 patients received the scheduled
intervention, and 7 patients were excluded from the analysis for the following reasons: surgery change (n=1), anaphy-
lactic shock (n=1), contraindication to spinal anesthesia (n=1), intraoperative delirium (n=2), and persistent hypotension
during surgery (n=2).

The mean age of the patients was 77 years (+ SD 7), 45.2% were men; the median Mini-Mental State Examination
(MMSE) score was 6 (£ SD 3). No significant difference in baseline characteristics was observed between the propofol
group and dexmedetomidine group (Table 1).

Intraoperative characteristics are summarized in Table 2. In general, the median duration of surgery was 84 min (IQR:
65 to 105) and the median estimated blood loss was 200 mL (IQR: 150 to 300). There were no differences in MAP, heart
rate (HR), intraoperative fluid volume, blood loss, or duration of operation between the propofol sedation group and
dexmedetomidine sedation group. Adverse events were not significantly different between the two groups (Table 3).

Efficacy of Propofol or Dexmedetomidine on Outcomes

In total, 39 patients developed delirium, corresponding to about 18% of the total study sample. A significantly lower
incidence of delirium was observed in patients receiving dexmedetomidine than in those receiving propofol sedation
(11.9% vs 23.6%; RR, 0.51; 95% CI, 0.274 to 0.929; p=0.024) (Table 4). Compared to the dexmedetomidine group, the

Assessed for eligibility(n=248)

Excluded (n=22)
+ Not meeting inclusion criteria (n=19)
Severe dementia or communication barrier (n=10)
> Contraindication to spinal anesthesia (n=1)

New onset stroke (n=8)
+ Declined to participate (n=3)

New onset stroke (n=8)
+ Declined to participate (n=3)

A 4

l Randomized (n=226) I

Propofol lighter Propofol heavier Dexmedetomidine lighter Dexmedetomidine heavier
sedation (n=57) sedation (n=56) sedation (n=57) sedation (n=56)
A, . .

Discontinued intervention Discontinued intervention Discontinued intervention Discontinued intervention
(anaphylactic shock, n=1) (General anesthesia) (intraoperative delirium) (persistent hypotension
(surgery change, n=1) (n=1) (n=2) during surgery) (n=2)

v v v
Analysed (n=55) Analysed (n=55) Analysed (n=55) Analysed (n=54)

Figure | CONSORT 2010 Flow Diagram.
Notes: Schulz KF Altman DG, Moher D.CONSORT 2010 Statement: Updated Guidelines for Reporting Parallel Group Randomised Trials. PLoS Med. 2010;7(3):
€1000251.%° Copyright: © 2010 Schulz et al. Creative Commons Attribution License.
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Table | Baseline Characteristics of Included Patients

Characteristic Propofol Sedation (n = 110) | Dexmedetomidine Sedation (n = 109)
Age (years), M (P;s, P7s) 75 (72,82) 80 (71,84)
Male, n (%) 54 (49.1) 42 (38.5)
Educational level(years), M (P,s, P7s) 5(2,7) 4(2,6)

BMI (kg/m?), mean  SD 24.33+3.7 24.09+4.3
ASA, n (%)

I 48 (43.6) 38 (34.9)

n 62 (56.4) 52 (65.1)
MMSE, M (P;s, P7s) 27 (25, 28) 27 (25, 28)
The Barthel index of ADL, M (Pys, P7s5) 30 (25, 40) 30 (25, 45)
Hemoglobin (g/dL), mean * SD 116.8+14.4 114.5%12.1
Albumin (g/L), mean * SD 36.1£3.4 35.7+3.9
Homocysteine (g/L), M (P2s, P7s) 12.9 (10.4,18.2) 13.8 (10.5,17.6)
ACCI, M (Pys, P7s) 43,5) 54, 6)

Type of surgery, n (%)

Total hip arthroplasty with/without cement | 39 (35.5) 40 (36.7)
Hemiarthroplasty with/without cement 32 (29.1) 31 (284)
Intramedullary nail 39 (35.5) 38 (34.9)

Notes: Data for BMI, hemoglobin and albumin at baseline were presented as mean * standard deviation. Data for age, the years of educational level,
homocysteine, the scores of MMSE and the Barthel index of ADL at baseline were presented as median (25th percentile, 75th percentile). Other data
were presented as number (percentage). No statistically differences between groups were noted.

Abbreviations: BMI, body mass index. ASA, American Society of Anesthesiologists; MMSE, Mini-Mental State Examination; ADL, Activities of Daily
Living; ACCI, Age-adjusted Charlson Comorbidity Index.

Table 2 Intraoperative Characteristics by Randomization Group

Parameter Propofol Sedation (n=110) | Dexmedetomidine Sedation (n=109) | P-value
MAP (mmHg), mean + SD

Tl 86+6 87+5 0.479

T2 78+6 79+6 0.507

T3 82+5 83+5 0.599
HR (beat/min), mean * SD

Tl 74%9 75+8 0.789

T2 67+9 70+8 0.163

T3 718 737 0.275
Intraoperative fluid (mL), mean * SD 772 + 278 700 £ 310 0.182
Estimated blood loss (mL), mean + SD | 234 £ |59 262 £ |53 0.324
Duration of surgery (min), M (Pps, P7s) | 82 (65,105) 85 (64,105) 0.932

Notes: Data for the duration of surgery was presented as median (25th percentile, 75th percentile). Other data were presented as mean * standard
deviation. No statistically significant differences between groups were noted.

Abbreviations: MAP, mean atrial pressure; HR, heart rate; T|, after arriving in the operating room and before sedation; T2, at the end of the
administration of the sedative drug; T3, in the ward.

incidence of hyperactive delirium was higher (11.8% vs 1.8%; RR, 0.16;95% CI, 0.036 to 0.672; p=0.006) (Table 4) in
the propofol group. The difference between the two groups was not significant in terms of the maximum delirium
severity score or the proportion of patients with POD on daily observation (Table 4).

Considering that the depth of sedation may have influenced the results, we compared the effects of different depths of
the same sedative on delirium. A higher incidence of delirium was observed in the propofol heavier sedation group
(14.5% vs 32.7%; RR, 2.25; 95% CI, 1.069 to 4.736; p=0.025; Table 5). Patients with propofol heavier sedation had
a higher rate of hypoactive delirium (1.8% vs 20.0%; RR, 11.0;95% CI, 1.470 to 82.319; p=0.002; Table 5), and a higher
percentage of severe delirium (5.5% vs 23.6%; RR, 4.33;95% CI, 1.307 to 14.365; p=0.013; Table 5). However, in
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Table 3 Adverse Events According to Sedation Group

Propofol Sedation (n = 110) | Dexmedetomidine Sedation (n = 109) | P-value
Intraoperative events, n (%)
Bradycardia 20 (18.2) 28 (25.7) 0.179
Tachycardia 2(1.8) I (0.9) >0.999
Hypertension 1 (0.9) 5 (4.6) 0.119
Hypotension 10 (9.1) 18 (16.5) 0.100
Hypoxemia 3(2.7) 2(1.8) 0.657
Hypercarbia 6(5.5) 1(0.9) 0.127
Postoperative events, n (%)
Nausea and vomiting 6 (5.5) 2 (1.8) 0.280
Pneumonia 1 (0.9) 0 >0.999
Hypotension 2 (1.8) 0 0.498
Hypertension 2 (1.8) 3 (2.8) 0.683
Myocardial ischemia 1 (0.9) 0 >0.999

Notes: Data were shown with the number (percentage). No statistically significant differences between groups were noted.

Table 4 Effect of Sedatives on Postoperative Delirium

Outcome Propofol | Dexmedetomidine | Risk Ratio P-value
(n=110) | (n=109) (95% ClI)
Any delirium, n (%) 26 (23.6) 13 (11.9) 0.51(0.274 t0 0.929) | 0.024*
Motoric subtype of delirium, n (%)*
Hypoactive 12 (10.9) 10 (9.2) 0.84(0.379 to 1.865) | 0.669
Hyperactive 13 (11.8) 2 (1.8) 0.16(0.036 to 0.672) | 0.006*
Mixed | (0.9) 1 (0.9) 1.01(0.064 to 15.931) | >0.999
Severity of delirium, n (%)*
Mild 4 (3.6) 4 (3.7) 1.01(0.259 to 3.933) >0.999
Moderate 6 (5.5) 2 (1.8) 0.25(0.055 to 1.161) | 0.280
Severe 16 (14.5) 7 (6.4) 0.442(0.189 to 1.031) | 0.050
Maximum severity score of delirium measured by CAM-S, M (P;5, P75) | 3 (2,5) 3 (24) 0.718
Time to onset of delirium after surgery, n (%)°
PDO 9(82) 8 (7.3) 0.90(0.359 t0 2.239) | 0.816
PDI 3(27) 1 (0.9) 0.34(0.036 to 3.184) | 0.622
PD2 5 (4.5) 1 (0.9) 0.20(0.024 to 1.699) | 0.212
PD3 9(82) 328 0.34(0.094 to 1.209) | 0.135

Notes: Data for the maximum severity score of delirium measured by CAM-S was presented as median (25th percentile, 75th percentile). Other data were presented as
number (percentage). *p <0.05, compared with propofol group. *Was calculated for patients in the allocated group. "Was calculated by the numbers of new onset delirium
on the day.

Abbreviations: Cl, confidence interval; CAM-S, the method of assessing confusion severity; PD, postoperative day.

patients who received dexmedetomidine, there were no significant differences in the incidence, severity, or clinical
phenotype of delirium between the lighter and heavier sedation groups (Table 6).

Discussion
In this single-center clinical randomized trial, dexmedetomidine was associated with a lower incidence of delirium than
that observed with propofol among older patients with hip fractures. Compared to the propofol lighter sedation group,
more patients experiencing delirium in the propofol heavier sedation (MOAA/S <2), while there were no significant
differences for patients between the dexmedetomidine lighter and heavier group.

The loading dose of the drug shortens onset time and extends the duration of action. Considering that the unilateral
hip surgery time was short, we chose a loading dose of dexmedetomidine that would allow the patient to meet the
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Table 5 Effect of Sedation Strategies with Propofol on Postoperative Delirium

Outcome Propofol
Lighter Sedation Heavier Sedation Risk Ratio PValue
(n =55) (n =55) (95% CI)
Any delirium, n (%) 8 (14.5) 18 (32.7) 2.25(1.069 to 4.736) 0.025%
Motoric subtype of delirium, n (%)*
Hypoactive 1 (1.8) Il (20.0) 11.0(1.470 to 82.319) | 0.002*
Hyperactive 7 (12.7) 6 (10.9) 0.86(0.308 to 2.387) 0.768
Mixed 0 1 (1.8) - >0.999
Severity of delirium, n (%)?
Mild 2 (3.6) 2 (3.6) 1.0(0.146 to 6.848) >0.999
Moderate 3(5.5) 3 (5.5) 1.0(0.211 to 4.740) >0.999
Severe 3(5.5) 13 (23.6) 4.33(1.307 to 14.365) | 0.013*
Maximum severity score of delirium measured by CAM-S, M (Pys, P7s) 5 (1,6) 3 (24) 0.204
Time to onset of delirium after surgery, n (%)°
PDO 2 (3.6) 7(12.7) 3.50(0.761 to 16.105) [ 0.161
PDI 1 (1.8) 2 (3.6) 2.00(0.187 to 21.420) >0.999
PD2 2 (3.6) 3 (5.5) 1.50(0.261 to 8.630) >0.999
PD3 3 (5.5) 6 (10.9) 2.00(0.527 to 7.597) 0.489

Note: Data for the maximum severity score of delirium measured by CAM-S was presented as median (25th percentile, 75th percentile). Other data were presented as
number (percentage). *p<0.05, compared with propofol lighter sedation group. *Was calculated for patients in the allocated group. ®Was calculated by the numbers of new
onset delirium on the day.

Abbreviations: Cl, confidence interval; CAM-S, the Confusion Assessment Method Severity; PD, postoperative day.

anticipated depth of sedation more rapidly. Hypotension and bradycardia are common adverse effects of sedatives. To
ensure the safety of the patients and taking into account the results of the pre-test, we administered a lower dose of
dexmedetomidine to ensure stable hemodynamics while maintaining the depth of sedation. We found that the incidence
of POD was lower in the dexmedetomidine group than that in the propofol group, and there were no significant
differences between the subgroups of dexmedetomidine in terms of sedation depth. For the effect on POD, the
administration of dexmedetomidine for intraoperative sedation is superior to propofol within a certain dose ranges.
Delirium is brain damage caused by multiple factors, the pathogenesis of which is still unclear. It is recognized that
dexmedetomidine may prevent patients from experiencing POD more effectively than propofol.'':'*?! A total of 219
patients were included in our analysis, and the overall incidence of POD was 17.8%. Our results showed that the number
of POD patients receiving dexmedetomidine was less than those receiving propofol. Both propofol and dexmedetomidine
are sedative drugs, but their mechanisms of action are different. Propofol activates y-aminobutyric acid (GABA-A)
receptors directly and inhibits N-methyl-D-aspartate (NMDA) receptors,”” while dexmedetomidine produces hypnotic-
sedative effects by activating a,-adrenergic receptors located in the coeruleus region of the brainstem.”® There are
numerous mechanisms of delirium, some of which can be affected by dexmedetomidine.”* 2’ Wang et al found that
dexmedetomidine stimulated astrocytes to release brain-derived neurotrophic factor, which acted as a paracrine factor to
reduce excessive os subunit GABA-A receptor activation in neurons, and attenuated memory and problem-solving
deficits following anesthesia.”® Furthermore, the neurophysiological mechanisms of dexmedetomidine, which replicate
“restorative sleep” via activation of the brain stem and normal sleep pathways, instead of the cortical suppression
achieved with GABAergic sedatives, make it clinically advantageous, especially in vulnerable patients. However, similar
to the findings of the STRIDE trial, in our patients receiving propofol, heavier sedation achieved greater delirium,
perhaps because the risks of propofol outweigh the benefits. Instead, in the dexmedetomidine group, there was no
significant difference between the two levels of sedation. This could be due to the lower blood concentration of
dexmedetomidine used in this study, which was not sufficient to achieve the full therapeutic efficacy of the drug.

6,29,30 while

Some studies have shown that dexmedetomidine is beneficial for the recovery of postoperative cognition,
other studies have not.>'* This may be because the benefits of sedation are overshadowed by other risk factors. The

MOAA/S score is a commonly used score of clinical sedation, which mainly evaluates the level of sedation through the
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Table 6 Effect of Sedation Strategies with Dexmedetomidine on Postoperative Delirium

Outcome Dexmedetomidine
Lighter Sedation | Heavier Sedation | Risk Ratio P-value
(n =55) (n=54) (95% CI)
Any delirium, n (%) 6 (10.9) 7 (13.0) 1.188(0.427 to 3.308) | 0.741
Motoric subtype of delirium, n (%)*
Hypoactive 6 (10.9) 4(74 0.679(0.203 to 2.273) | 0.742
Hyperactive 0 2 (3.7) - 0.243
Mixed 0 1 (1.9) - 0.495
Severity of delirium, n (%)*
Mild 2 (3.6) 2(3.7) 1.02(0.149 to 6.973) >0.999
Moderate 0 2 (3.7) - 0.243
Severe 4(7.3) 3 (5.6) 0.76(0.179 to 3.254) >0.999
Maximum severity score of delirium measured by CAM-S, M (P25, P75) 3 (24) 4 (2,5 0.502
Time to onset of delirium after surgery, n (%)°
PDO 4(7.3) 4(74) 1.02(0.268 to 3.867) >0.999
PDI 0 1 (1.9 - 0.495
PD2 0 1 (1.9 - 0.495
PD3 2 (3.6) 1 (1.9) 0.51(0.048 to 5.453) >0.999

Notes: Data for the maximum severity score of delirium measured by CAM-S was presented as median (25th percentile, 75th percentile). Other data were presented as
number (percentage). No statistically differences between groups were noted. *Was calculated for patients in the allocated group. "Was calculated by the numbers of new
onset delirium on the day.

Abbreviations: Cl, confidence interval; CAM-S, the Confusion Assessment Method Severity, PD, postoperative day.

patient’s responses to sound and touch. Compared to EEG monitoring, it is more cost-effective and feasible to use the
MOAA/S score to assess the depth of sedation in economically underdeveloped countries and regions. Our findings may
provide some reference for the optimization of sedation strategies in elderly patients with fragile brain functions.
There were several limitations in this study. First, at the beginning of the trial, we found that heavier sedation with
dexmedetomidine was prone to hemodynamic instability in older patients. Therefore, considering its safety profile, the
dose of dexmedetomidine we used was lower. The question of how to strike a balance between the dose of dexmede-
tomidine and the optimal sedative effect warrants further study. Second, this study did not conduct EEG monitoring, and
thus, did not provide an objective indicator of sedation. Intraoperative anesthesia management was single-blind and
outcome assessment phase was double-blinded, which is also the limitation of the study. Besides, delirium was not
assessed after the fourth postoperative day, which might have missed some positive patients. In addition, this study was
a single-center study with a small sample size, and its findings should be verified in multicenter, large-sample randomized

trials.

Conclusions
Dexmedetomidine was associated with a lower incidence of delirium than that with propofol among older patients with

hip fractures. In patients that received propofol, heavier sedation was associated with high incidence of POD.
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