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A Retrospective Cohort Study
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ABSTRACT

Objective: To investigate the effect of early versus late versus no
antipsychotic administration on intensive care unit (ICU) delirium.

Methods: This retrospective cohort study was conducted in

2 adult medical ICUs at a single tertiary care center in Boston,
Massachusetts, from October 1, 2015, to May 31, 2016. The study
included 322 patients stratified into those who first received
antipsychotics <48 hours after first positive or unscorable (due to
sedation) modified Confusion Assessment Method (CAM-ICU-m)
(early), > 48 hours after first positive or unscorable CAM-ICU-m
(late), and never received antipsychotics. Primary outcomes were
hours alive without delirium or coma and likelihood of delirium-
coma resolution. Secondary outcomes included ventilator-free
hours, likelihood of extubation, and 10-day mortality. In post
hoc exploratory analyses, outcomes were reanalyzed excluding
comatose patients.

Results: Mean + SD delirium-coma-free hours were 63 +87 for
patients who received antipsychotics early, 66 + 92 for those who
received antipsychotics late, and 89 + 107 for those who never
received antipsychotics (P=.71). Antipsychotic exposure did not
impact delirium-coma resolution. Mean ventilator-free hours were
103 £ 87 for patients who received antipsychotics early, 90 +83 for
those who received antipsychotics late, and 89+ 101 for patients
who never received antipsychotics (P=.11). The hazard ratio (HR)
for 10-day mortality among patients who received antipsychotics
early was 0.68 (95% Cl, 0.37-1.22) and 0.30 (95% Cl, 0.10-0.88) for
those who received antipsychotics late compared to those who
never received antipsychotics (P=.03). After excluding comatose
patients, the effect of antipsychotics on 10-day mortality was no
longer observed (early HR=0.57, 95% Cl, 0.30-1.07; late HR=0.57,
95% Cl, 0.28-1.18; never HR=1 [reference]; P=.14).

Conclusion: Antipsychotics were not associated with changes in
delirium-coma-free hours or ventilator-free hours.
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Delirium, the syndrome of acute brain dysfunction
caused by an underlying medical illness or toxic
exposure, occurs in up to 87% of intensive care unit (ICU)
patients.! According to DSM-5, delirium is characterized
by the acute onset of disturbance in attention, awareness,
and cognition, which fluctuates in severity throughout the
day.? ICU patients are extremely vulnerable to developing
delirium.? The 2018 pain, agitation, and delirium guidelines
of the Society for Critical Care Medicine* recommend a
multicomponent, nonpharmacologic intervention focused
on reducing modifiable risk factors for delirium but do not
advocate routine use of specific pharmacologic agents for the
treatment of delirium.

While antipsychotics are often used to treat delirium
symptoms such as agitation, hallucinations, paranoia, and
sleep disturbances, data on the impact of antipsychotics
on ICU delirium are mixed. Three randomized, placebo-
controlled studies have assessed the efficacy of antipsychotics
to treat ICU delirium. One trial® found that antipsychotic use
reduced delirium duration, while the other 2 did not.%” A
fourth randomized controlled trial® (RCT) examined the use
of antipsychotics to prevent delirium in ICU patients. This
trial® reported that prophylaxis with haloperidol reduced the
incidence of delirium, suggesting that timing of antipsychotic
intervention may be an important factor for efficacy.
Little is known, however, about the effect of the timing of
antipsychotic exposure on ICU delirium treatment outcomes.

The aim of this study was to compare outcomes of
critically ill delirious patients treated with early antipsychotics
(administered within 48 hours of altered mental status), late
antipsychotics (administered after more than 48 hours of
altered mental status), or no antipsychotics. The primary
outcomes of interest were delirium-coma-free hours and
likelihood of delirium-coma resolution within a predefined
10-day surveillance period. Secondary outcomes included
ventilator-free hours, likelihood of extubation during the
predefined 10-day surveillance period, total amount of
antipsychotic administered, likelihood of discharge on an
antipsychotic, and 10-day mortality.

METHODS

Design and Setting

This was a retrospective cohort study in 2 adult medical
ICUs at a single tertiary care center in Boston, Massachusetts,
from October 1, 2015, to May 31, 2016. The research ethics
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B Antipsychotics were not associated with changes in
delirium-free hours or ventilator-free hours in adult
intensive care unit (ICU) delirium.

B Antipsychotics for ICU delirium are associated with few
adverse events.

board approved the study. Patient care decisions were at
the discretion of the ICU teams. One of the 2 ICUs had an
embedded psychiatrist who rounded each weekday with the
ICU teams and provided consultation wherever necessary,
addressing issues such as delirium, substance withdrawal,
mood and anxiety symptoms, and capacity evaluations.
Hospital protocol requires nurses to document modified
Confusion Assessment Method® (CAM-ICU-m) scores in
the electronic health record at least once every 8 hours. The
modified version used at this facility includes all components
of the CAM-ICU-m; however, data are gathered in a different
order.

Participants

All patients admitted during the study period were
screened for inclusion. The inclusion criteria were at least 1
positive CAM-ICU-m score during the ICU stay. Exclusion
criteria included antipsychotic use prior to hospital
admission, alcohol or substance withdrawal, missing
CAM-ICU-m data (recorded less than every 8 hours), or
developmental delay. No other inclusion or exclusion criteria
were applied.

Measurements and Outcomes

Data were collected retrospectively from the electronic
health record. The following data were collected: baseline
demographics, discharge diagnosis, mechanical ventilation
status, presence of an embedded psychiatrist, CAM-ICU-m
score, maximum absolute value of the Richmond Agitation-
Sedation Scale!'® (RASS) score in the first 24 hours of altered
mental status, amount of antipsychotic administered,
benzodiazepine exposure, continuation of antipsychotic
at discharge, and adverse events including death,
extrapyramidal symptoms, and torsades de pointes. Acute
Physiology and Chronic Health Evaluation!' (APACHE II)
scores were calculated using electronic health record data.
RASS scores were categorized as 0, positive (>0), negative
(-1, =2, or =3), or coma (—4 or —5).

The follow-up period was defined as 240 hours (10
days x 24 hours) after the first non-negative CAM-ICU-m
score (either unable to assess due to deep sedation or
positive). The decision to group delirium and coma was
modeled after the methodologies of the HOPE-ICU” and
MINDS studies, the only 2 RCTs that have prospectively
studied the effect of antipsychotics on the treatment of ICU
delirium in mechanically ventilated and comatose patients.
By grouping delirium and coma, the impact of antipsychotics

on achieving “normal” brain function once altered mental
status occurs can be assessed. Additionally, coma is an
independent risk factor for subsequent delirium wherein
>50% of comatose patients develop subsequent delirium.!?
Thus, grouping delirium and coma at the initial time of
surveillance allows us to assess the effect of very early
antipsychotic intervention on a population at high risk for
developing delirium. In post hoc exploratory analyses, we
excluded comatose patients (RASS score: —4 or —5) and
subsequently compared all outcomes within the remaining
noncomatose group.

In our health care center, nurses continue to regularly
document CAM-ICU-m scores in the electronic health
record after patients leave the ICU to receive ongoing care on
medical wards. Delirium-coma resolution was defined as a
minimum of 48 hours of negative CAM-ICU-m scores. Early
antipsychotic administration was defined as administration
of an antipsychotic medication (haloperidol, risperidone,
quetiapine, olanzapine, aripiprazole, or ziprasidone) within
48 hours of the first non-negative CAM-ICU-m score. Late
antipsychotic administration was defined as administration
of an antipsychotic medication beginning 48 to 240 hours
after the first non-negative CAM-ICU-m score.

The primary outcome, delirium-coma-free hours
(number of hours alive without delirium or coma), was
selected to determine the effect of antipsychotics on
“normal” brain function. This outcome was calculated
on the basis of the date and time of the first non-negative
CAM-ICU-m and last non-negative CAM-ICU-m score
prior to delirium resolution. Delirium resolution was
defined as a minimum of 48 hours of negative CAM-ICU-m
scores. Delirium-coma-free hours (number of hours alive
without delirium or coma) was calculated by subtracting the
duration of delirium from 240 hours. If the patient died or
was discharged in a delirious state during the observation
period, they were considered to have zero delirium-coma-
free hours. If a patient was discharged alive <10 days after
delirium onset but delirium resolved prior to discharge, the
patient was presumed to have remained free of delirium
for the remainder of the 240-hour observation period.
Therefore, patients who had persistent delirium at day 10,
died delirious, or were discharged delirious were considered
to have zero delirium-coma-free hours. Ventilator-free
hours alive were determined by subtracting the total time on
mechanical ventilation from 240 hours. Total antipsychotic
received over the follow-up period is reported in milligrams
of chlorpromazine equivalents.!>

Statistical Analysis

Descriptive statistics were used to compare the baseline
demographic data and clinical variables among the
early, late, and no antipsychotic groups. Nominal data
were compared using x?> methods, and continuous data
were compared using analysis of variance (ANOVA) or
nonparametric ANOVA.

We compared delirium-coma-free hours and ventilator-
free hours among patients who received early antipsychotics,
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Figure 1. Flowchart Showing Patient Distribution

Screened for inclusion (n = 889)

Excluded (n = 567)
- CAM-ICU-m negative (n = 264)
- Missing data (n = 198)

Included (N = 322)

- Antipsychotic prior to admission (n = 56)
- Alcohol/substance withdrawal (n = 47)
-Developmental delay (n = 2)

Early antipsychotic
(n=90)

Late antipsychotic
(n=57)

No antipsychotic
(n=175)

Abbreviation: CAM-ICU-m = modified Confusion Assessment Method.

late antipsychotics, and no antipsychotics using a linear
regression model. Delirium-coma-free hours and ventilator-
free hours were transformed using a log-scale. The model
included covariates for age, sex, race, APACHE II score,
RASS category (0, positive, negative, or coma), discharge
diagnosis (sepsis, respiratory, cardiovascular and diabetes,
gastrointestinal, malignancy, or other), benzodiazepine
exposure, and presence of an embedded psychiatrist. For
analysis purposes, patients with zero delirium-coma-free
hours or ventilator-free hours were set to 1 hour.

We further compared likelihood of delirium-coma
resolution, likelihood of extubation, and likelihood of death
among patients who received early antipsychotics, late
antipsychotics, and no antipsychotics using Cox proportional
hazards models to account for censoring due to death or
discharge prior to the end of the 10-day surveillance period.
Antipsychotic exposure was treated as a time-dependent
variable. We ran this analysis with and without adjusting for
the same covariates as in the primary regression model.

A Pvalue <.05 was considered statistically significant. All
statistical analyses were performed using SAS version 9.4.

RESULTS

We screened 889 patients for inclusion, of whom 625
patients had at least 1 positive CAM-ICU-m score and
322 met full inclusion criteria. A total of 303 patients were
excluded due to missing CAM-ICU-m data (n=198), receipt
of antipsychotics prior to hospital admission (n=56), alcohol
or substance withdrawal (n=47), or developmental delay
(n=2) (Figure 1).

Baseline Demographics and Clinical Variables

Baseline characteristics for patients who were administered
antipsychotics early (within 48 hours of first non-negative
CAM-ICU-m score), late (after 48 hours of first non-negative
CAM-ICU-M score), or never are summarized in Table 1.

Age, sex, and APACHE II scores were not associated with
antipsychotic administration. Patients of nonwhite race
were less likely to receive antipsychotics. Comatose patients
were less likely to receive antipsychotics overall, and if
antipsychotics were administered, they were more likely to
be administered late. Patients with RASS scores >0 were
more likely to receive antipsychotics early. Patients who
received mechanical ventilation were more likely to receive
antipsychotics than non-mechanically ventilated patients.
The category of discharge diagnosis most highly associated
with antipsychotic administration was a respiratory
diagnosis. The presence of an embedded psychiatrist in one
of the ICUs did not affect the overall percentage of patients
to whom antipsychotics were administered or the frequency
of early versus late antipsychotic administration.

Primary Outcomes:
Delirium-Coma-Free Hours and Delirium Resolution

Neither early nor late antipsychotic exposure
significantly increased delirium-coma-free hours (Table
2). The mean+SD delirium-coma-free hours were
63.0+86.7 hours (early) versus 66.3+91.8 (late) versus
89.3+106.8 (never), P=.50. After adjusting for age, sex,
race, APACHE II, RASS category (positive, negative, zero,
coma), discharge diagnosis, benzodiazepine exposure, and
the presence of an embedded psychiatrist, the null effect
of antipsychotic exposure on delirium-coma-free hours
remained unchanged (P=.71).

Likelihood of delirium-coma resolution within the
10-day follow-up period was determined using a survival
analysis based on antipsychotic exposure as a time-
dependent variable (Table 3). Antipsychotic exposure did
not increase the likelihood of delirium-coma resolution.
The hazard ratios (HRs) for delirium-coma resolution
after adjusting for the same covariates as above were early
HR=1.24,95% CI, 0.77-1.99; late HR =1.91, 95% CI, 0.98—
3.73; and never HR =1 (reference); P=.78.
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Table 1. Demographic and Clinical Characteristics by Antipsychotic Group

Early Antipsychotic  Late Antipsychotic  No Antipsychotic
Characteristic (n=90) (n=57) (n=175) PValue
Age, meanxSD,y 63.1+159 58.3+16.1 62.1+183 233
Female, n (%) 39 (43) 22 (39) 91(52) 146
Race, n (%)
White 73 (81) 45(79) 111 (63) .002
Black 7(8) 1(2) 32(18)
Other 10(11) 11(19) 32(18)
APACHE Il score, mean+SD 23.6+6.7 253+8.8 239+86 438
RASS score, n (%)
Zero 21(23) 18(32) 53(30) .031
Negative (-1 to -3) 21(23) 13(23) 46 (26)
Coma (-4 to -5) 13 (15) 14 (25) 41 (24)
Positive 35(39) 12(21) 35(20)
Discharge diagnosis, n (%)
Sepsis 13(14) 11(19) 44 (25) .013
Respiratory 41 (46) 20 (35) 45 (26)
Cardiovascular and diabetes 3(3) 2(4) 23(13)
Gastrointestinal 7(8) 2(4) 13(7)
Malignancy 9(10) 6(11) 13(7)
Other 17 (19) 16 (28) 37 (21)
Mechanical ventilation, n (%)
Yes 62 (69) 46 (81) 100 (57) .003
No 28 (31) 11(19) 75 (43)
Embedded psychiatrist, n (%)
Yes 48 (53) 28 (49) 98 (56) 656
No 42 (47) 29 (51) 77 (44)
Abbreviations: APACHE Il = Acute Physiology and Chronic Health Evaluation Il, RASS =Richmond
Agitation-Sedation Scale.
Table 2. Primary and Secondary Outcomes
Early Late No PValue
Outcomes Antipsychotic  Antipsychotic  Antipsychotic Overall Early vs Never  Latevs Never  Early vs Late
Primary n=90 n=>57 n=175
Delirium-coma-free hours, 63.0+86.7 66.3+91.8 89.3+106.8 Crude: .503 252 574 710
mean+SD Adjusted?:.705 404 771 688
Secondary n=62 n=46 n=100
Ventilator-free hours, 102.6+87.4 89.6+83.2 89.3+101.1 Crude:.133 .061 182 737
mean+SD Adjusted® .111 .068 .100 948
Other secondary n=90 n=57 n=175
Total antipsychotic received 839.2+1,236.5 558.5+813.5 .068
(mg chlorpromazine equivalent)
Discharged on antipsychotic, n (%)
Yes 17 (19) 17 (30) 7 (4) <.0001 .001 <.001 165
No 73 (81) 40 (70) 168 (96)

@Adjusted for age, sex, race, Acute Physiology and Chronic Health Evaluation |
benzodiazepine exposure, and embedded psychiatrist.

I score, Richmond Agitation-Sedation Scale score, discharge diagnosis,

Secondary Outcomes:
Ventilator-Free Hours and Likelihood of Extubation
Antipsychotic exposure was not associated with an increase
in ventilator-free hours (Table 2). The mean + SD ventilator-
free hours were 102.6 £ 87.4 hours (early) versus 89.6+83.2
hours (late) versus 89.3+101.1 hours (never) (P=.11, adjusted
for age, sex, race, APACHE II, RASS category [positive,
negative, zero, coma], discharge diagnosis, benzodiazepine
exposure, and the presence of an embedded psychiatrist).
Likelihood of extubation was determined using a
survival analysis based on antipsychotic exposure (Table
3). Antipsychotic exposure did not increase the likelihood
of extubation. The HRs for likelihood of extubation after
adjustment for the same covariates as above were early
HR=0.70, 95% CI, 0.39-1.24; late HR=0.63, 95% CI, 0.34-
1.18; and never HR =1 (reference); P=.27.

Secondary Outcomes:
Antipsychotic Dosage, Discharge on an Antipsychotic,
Antipsychotic-Associated Adverse Events, and Death

The timing of antipsychotic administration (early versus
late) did not significantly affect the mean total dose of
antipsychotic administered in the first 10 days following
delirium onset, nor did early versus late administration of
antipsychotics affect the likelihood of being discharged on
an antipsychotic (Table 2).

In further exploratory analysis, we examined whether
administration of antipsychotics was associated with harm
including extrapyramidal symptoms, torsades de pointes,
and mortality. Only 1 case of extrapyramidal symptoms
was observed, which was in the late antipsychotic group.
No cases of torsades de pointes or neuroleptic malignant
syndrome were observed. Late antipsychotic administration
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Table 3. Time-to-Event Analysis for Delirium-Coma Resolution, Extubation, and Death

Early Antipsychotic  Late Antipsychotic ~ No Antipsychotic PValue
Event HR (Cl) HR (CI) HR (Cl) Overall  Early vs Never Latevs Never Early vs Late
Delirium-coma resolution, mean + SD?
Crude 1.15 1.68 1.00 (reference) 307 553 115 255
(0.73-1.82) (0.88-3.20)
Adjustedb 1.24 1.91 1.00 (reference) 777 387 .059 .205
(0.77-1.99) (0.98-3.73)
Extubation, mean +SD¢
Crude 0.80 0.69 1.00 (reference) 424 415 .208 627
(0.48-1.36) (0.39-1.23)
Adjusted® 0.70 0.63 1.00 (reference) 272 216 .148 768
(0.39-1.24) (0.34-1.18)
Death, mean +SD¢
Crude 0.62 0.37 1.00 (reference) .052 .090 .066 365
(0.35-1.08) (0.13-1.07)
Adjustedb 0.68 0.30 1.00 (reference) .057 193 .029 163
(0.37-1.22) (0.10-0.88)

aDelirium-coma resolved in 138 of 322 patients.

bAdjusted for age, sex, race, Acute Physiology and Chronic Health Evaluation Il score, Richmond Agitation-Sedation Scale score, discharge diagnosis,

benzodiazepine exposure, and embedded psychiatrist.
“Seventy-eight of 208 mechanically ventilated patients were extubated.
dSeventy-nine of 322 patients died.
Abbreviation: HR =hazard ratio.

Table 4. Primary and Secondary Outcomes, Excluding Comatose Patients

Early Late No PValue
Outcomes Antipsychotic  Antipsychotic ~ Antipsychotic Overall Early vs Never Late vs Never Early vs Late
Primary
Delirium-coma-free hours, 65.4+88.5 76.8+95.0 104.9£110.5 Crude:.207 .076 627 375
mean+SD Adjusted?: .488 241 044 324
Secondary
Ventilator-free hours, 105.6+89.8 101.7+£79.2 102.9+104.8 Crude: .271 291 125 559
mean+SD Adjusted?®:.122 241 044 324
Other secondary
Total antipsychotic received 689.0+£1,082.7 583.1+£882.3 314
(mg chlorpromazine equivalent),
mean+SD
Discharged on antipsychotic, n (%)
Yes 17 (22) 14 (33) 4(3) <.0001 .0002 <.0001 226
No 60 (78) 29 (68) 130(97)

2Adjusted for age, sex, race, Acute Physiology and Chronic Health Evaluation Il score, Richmond Agitation-Sedation Scale score, discharge diagnosis,

benzodiazepine exposure, and embedded psychiatrist.

(HR=0.30, 95% CI, 0.10-0.88), but not early antipsychotic
administration (HR=0.68, 95% CI, 0.37-1.22), was
associated with a statistically significant reduction in
mortality compared with no antipsychotic administration
(P=.03) after adjusting for age, sex, race, APACHE II,
RASS category (positive, negative, zero, coma), discharge
diagnosis, benzodiazepine exposure, and presence of an
embedded psychiatrist (Table 3).

Subgroup Analyses:
Outcomes Excluding Comatose Patients

In posthoc exploratory analyses, we compared all outcomes
among the noncomatose subgroup of patients (Tables 4 and
5). Within this subgroup, antipsychotic administration did
not affect mean delirium-coma-free hours or ventilator-free
hours. The mean + SD delirium-coma-free hours in the early
antipsychotic group was 65.4 +88.5 hours versus 76.8 £ 95.0
hours in the late antipsychotic group versus 104.9+110.5
hours in the no antipsychotic group (P=.488 after adjusting

for the same covariates as mentioned previously). The
mean ventilator-free hours were 105.6+89.8 (early) versus
101.7+79.2 (late) versus 102.9+104.8 (no antipsychotic)
(adjusted P=.122).

Antipsychotic administration was not observed to modify
the likelihood of delirium resolution or extubation. The HRs
for delirium-coma resolution after adjusting for the same
covariates as mentioned previously were early HR=1.22,
95% CI, 0.73-2.03; late HR=2.07, 95% CI, 0.99-4.35; and
never HR=1 (reference); P=.157. The adjusted HRs for
likelihood of extubation were early HR =0.93, 95% CI, 0.48-
1.77; late HR=0.46, 95% CI, 0.13-1.66; and never HR=1
(reference); P=.497.

Finally, neither early nor late antipsychotic administration
among noncomatose patients was associated with a change
in mortality. The adjusted HRs for likelihood of 10-day
mortality were early HR=0.57, 95% CI, 0.30-1.07; late
HR=0.57,95% CI, 0.28-1.18; and never HR =1 (reference);
P=.142.
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Table 5. Time to Event Analysis for Delirium-Coma Resolution, Extubation, and Death, Excluding Comatose

Patients
Early Late
Antipsychotic  Antipsychotic  Antipsychotic PValue
Outcomes HR (ClI) HR (Cl) HR (Cl) Overall  Early vs Never Latevs Never Early vs Late
Delirium-coma resolution
Crude 1.07 1.93 1.00 (reference) 176 .790 .068 104
(0.65-1.75) (0.95-3.89)
Adjusted? 1.22 2.07 1.00 (reference) 157 451 .054 155
(0.73-2.03) (0.99-4.35)
Extubation
Crude 0.88 0.49 1.00 (reference) 520 695 257 .356
(0.48-1.64) (0.14-1.68)
Adjusted? 0.93 0.46 1.00 (reference) 497 813 237 .298
(0.48-1.77) (0.13-1.66)
Death
Crude 0.67 0.71 1.00 (reference) 346 181 293 871
(0.38-1.20) (0.38-1.34)
Adjusted? 0.57 0.57 1.00 (reference) 142 .078 130 991
(0.30-1.07) (0.28-1.18)

@Adjusted for age, sex, race, Acute Physiology and Chronic Health Evaluation Il score, Richmond Agitation-Sedation Scale score,
discharge diagnosis, benzodiazepine exposure, and embedded psychiatrist.

Abbreviation: HR =hazard ratio.

DISCUSSION

This retrospective analysis of antipsychotic management
of critically ill patients with delirium found no association
between antipsychotic use and duration of delirium or
mechanical ventilation. Antipsychotic-related adverse events
were minimal, with only 1 observed case of extrapyramidal
symptoms and no episodes of torsades de pointes. Finally,
we observed an association between late antipsychotic
exposure and reduced 10-day mortality. When comatose
patients were excluded, this effect was no longer observed,
although power was limited.

Our findings that antipsychotic use did not increase
delirium-coma-free hours, likelihood of delirium-coma
resolution, ventilator-free hours, or extubation mirror many
of the results of RCTs, including the MIND® and HOPE-
ICU” studies. The MIND study® was an RCT (N=100) in
which mechanically ventilated patients with altered mental
status were randomized to haloperidol, ziprasidone, or
placebo for the treatment of critical care delirium. Results
showed that the 3 groups had similar delirium-coma-free
days, ventilator-free days, and hospital length of stay.®
Similar results were reported in the HOPE study,” which
randomized 141 mechanically ventilated patients to either
standing haloperidol or placebo irrespective of coma or
CAM-ICU status. In contrast, a small study performed by
Devlin and colleagues® found that quetiapine was associated
with reduced duration of delirium in critically ill patients. An
explanation for this discrepancy may be that, unlike the other
2 RCTs%7 and our study, Devlin’s study® excluded comatose
patients. The findings of Devlin et al® are consistent with
previous general hospital and surgical delirium studies,'>!®
suggesting that antipsychotics may reduce delirium duration
in less ill patients.

A recent retrospective study by Weaver and colleagues!”
indicated that antipsychotic use in delirious critically ill
patients was associated with a longer duration of delirium

compared with no antipsychotic exposure. However,
Weaver and colleagues'” included discharge from the ICU
within their definition of delirium resolution. Given the
retrospective nature of their study, it is possible that patients
who were less ill, allowing for earlier discharge from the ICU,
were less likely to receive antipsychotics, which represents a
significant confounder. In our study, patients continued to
be assessed with CAM-ICU-m scoring after ICU discharge,
allowing us to more accurately determine when the episode
of delirium resolved.

We found that neither early nor late exposure to
antipsychotics impacted time to extubation. These findings
contrast those of a retrospective study that showed early
treatment of ICU delirium resulted in less time to extubation.'®
In this prior study,'® however, delirium treatment was defined
as the use of either antipsychotics or dexmedetomidine,
making it difficult to draw conclusions regarding the efficacy
and timing of antipsychotics in particular.

Our finding that antipsychotic use was associated
with a reduced 10-day risk of death in the full cohort is
intriguing and in contrast to 3 RCTs (MIND trial,> HOPE-
ICU trial,” and REDUCE trial'®), which demonstrated that
randomization to an antipsychotic was not associated with
a significant difference in mortality compared to placebo.
However, after excluding comatose patients in a subgroup
analysis, we no longer observed a protective effect of
antipsychotics on mortality. A possible explanation for this
discrepancy between the full cohort and the subgroup may
be related to survivor bias, in that comatose patients who
received late antipsychotics had to have survived the initial
48 hours after diagnosis of coma. A major limitation of our
study is the retrospective, observational design, limiting our
ability to discern which factors led to antipsychotic use. It
is possible that antipsychotics were administered to less ill
patients, which could account for the lower mortality rates
observed in this group and was supported by the post hoc
subgroup analysis.
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While we observed that antipsychotics did not increase
mortality, antipsychotic use in a medically vulnerable
population is not without risk. A retrospective case-
control study®® of outpatient veterans with dementia
reported that haloperidol exposure was associated with an
increased mortality risk of 3.8%, with a number needed
to harm of 26. It is difficult, however, to compare the
adverse effects seen in chronic outpatient antipsychotic
use with the time-limited, carefully monitored use of
antipsychotics in hospitalized delirious patients.?! This
argument is supported by a systematic review by Hirota
and Kishi?? that found no difference in the incidence
of death, extrapyramidal symptoms, akathisia, or QT
prolongation between medically hospitalized delirious
patients treated with and without antipsychotics. In the
current study, only 1 case of extrapyramidal symptoms was
observed (akathisia), and no cases of torsades de pointes or
neuroleptic malignant syndrome were observed. It should
be noted that it is not our hospital’s practice to regularly
monitor patients for extrapyramidal symptoms with a
validated screening tool. This monitoring allows for the
possibility of underdiagnosis and underdocumentation in
the medical record. Studies have shown that many patients
who are started on antipsychotics for hospital-acquired
delirium remain on antipsychotics even after discharge.
We found no association between timing of antipsychotic
initiation in the ICU and likelihood of discharge on an
antipsychotic.

This study has several important limitations. First, this
was a retrospective observational analysis, and, thus, there
may have been important reasons influencing the decision
to administer and when to administer antipsychotics to

Early Treatment of ICU Delirium With Antipsychotics

different patients, including depth of sedation and overall
clinical prognosis. This allows for the possibility of residual
confounding between groups despite adjusting for multiple
potential confounders. Second, we were unable to control
for all anti- or prodeliriogenic medications that patients
received. We controlled for benzodiazepines but did not
control for opioids, other sedatives, or dexmedetomidine.
Dexmedetomidine was not widely used for greater than 24
hours at our center during the study period. Third, our study
did not distinguish between delirium and coma at the outset.
It is possible that antipsychotics do not have a uniform effect
on these 2 states. Finally, antipsychotic exposure was not
protocolized. Therefore, our study does not account for the
dosage, frequency, or kind of antipsychotics administered.
While there are significant differences among antipsychotic
agents in terms of side effects, the choice to group
antipsychotics was made to gain a better understanding of
whether there are important class effects of antipsychotics on
the treatment of delirium. Finally, there may be significant
heterogeneity within the treatment groups as defined as
early versus late. Future research may attempt to further
investigate whether very early (<48 hour) administration of
antipsychotics is of greater benefit.

CONCLUSIONS

In conclusion, we found no association between
antipsychotic administration and the resolution of altered
mental status or likelihood of extubation. Intriguingly,
antipsychotic use among the full cohort was associated with
reduced 10-day mortality; this effect was no longer observed
when comatose patients were excluded.
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