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Abstract

Introduction: Intensive care unit (ICU) delirium is a major contributing factor to increased mortality, length
of stay, and cost of care. Psychotropic medications may often require extensive tapering to prevent
withdrawal symptoms; during ICU admission, home psychotropics are frequently held which may precipitate
acute drug withdrawal and subsequent delirium.

Methods: This is a single-center, observational, retrospective chart review. The primary endpoint was the
total number of new-start antipsychotics used to treat ICU delirium. Secondary endpoints included use of
restraints, ICU length of stay, and hospital length of stay.

Results: A total of 2334 charts were reviewed for inclusion; 55 patients were categorized into each group.
There was no statistically significant difference in the requirement for new-start antipsychotics (P¼ 1.0),
restraint use (P¼.057), or ICU length of stay (P¼.71). There was a statistically significant decrease in
hospital length of stay (P¼.048).
Discussion: Early reinitiation was associated with a decrease in hospital length of stay but was not
associated with a decrease in the number of new-start antipsychotics, use of restraints, or ICU length of
stay.
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Introduction

Delirium is a syndrome characterized by the acute onset

of cerebral dysfunction with a change or fluctuation in

baseline mental status, inattention, or an altered level of

consciousness.1 The pathophysiology of intensive care

unit (ICU) delirium is largely uncharacterized and may

vary depending on the cause.2 Some causes of ICU

delirium include environmental factors, organ dysfunction,

and drug withdrawal. Intensive care unit delirium is a

major contributing factor to increased mortality, length of

stay, and cost of care in the critically ill patient

population.1,3 The incidence of delirium for ICU patients

ranges from 20% to 80% and results in an estimated $4 to

$16 billion cost annually in the United States.1
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Psychotropic medications such as selective serotonin

reuptake inhibitors (SSRIs), serotonin norepinephrine

reuptake inhibitors (SNRIs), and antipsychotics often

require tapering to prevent withdrawal symptoms such

as hyperarousal, sensory disturbances, and insomnia, all of

which may emerge within the first few days after abrupt

discontinuation of therapy.4 Home psychotropic medica-

tions are frequently held during ICU admission for a

variety of reasons such as altered mental status or

hemodynamic instability.

La et al4 conducted a single-center, retrospective cohort

chart review of 109 ICU patients to investigate the effects

of early (�5 days) versus late (.5 days) home neuropsy-

chiatric medication reinitiation on sedation-related out-

comes. Delirium was also assessed by measuring positive

Confusion Assessment Method for the ICU (CAM-ICU)

scores and new-start inpatient antipsychotics as second-

ary endpoints.4 The authors found that restarting home

neuropsychiatric medications within the first 5 days of

admission resulted in a decrease in positive CAM-ICU

scores (17% vs 43%, P¼.02) but had no effect on the

number of new-start antipsychotics.

Evidence regarding the efficacy of specific pharmacologic

agents to prevent ICU delirium remains inconsistent.

Prophylaxis with antipsychotics such as haloperidol has

only demonstrated benefit in 1 retrospective chart review

consisting of elderly patients undergoing hip surgery.5 In

addition, there is a lack of evidence to support the routine

use of antipsychotics for the treatment of ICU delirium.6

However, the short-term use of haloperidol or an atypical

antipsychotic may be reasonable to manage patients who

experience significant distress secondary to the symptoms

of delirium, especially if the agitation may be harmful to

themselves or to others.7 The inadequacy of new

pharmacologic agent initiation to prevent or treat ICU

delirium further emphasizes the importance of alternative

interventions such as reinitiating home psychotropics.

The goals of this retrospective chart review are to

examine the impact of early (�24 hours) versus late

(.24 hours) reinitiation of home psychotropic medication

in the ICU on new-start inpatient antipsychotics, ICU

length of stay, hospital length of stay, and use of

restraints.

Methods

Setting and Design

This was a single-center, observational, retrospective

chart review conducted at a 150-bed tertiary care

Veterans Affairs medical center in Bronx, New York. The

institutional review board deemed this study exempt from

review and provided a waiver for approval.

Definitions

Home psychotropics were defined as SSRIs, SNRIs,

antipsychotics, or bupropion. Early reinitiation was

defined as restart of home psychotropics within 24 hours

of emergency department triage or critical care assess-

ment for admissions. Patients that did not have their

home psychotropics restarted within 24 hours of assess-

ment were included in the late reinitiation group. Patients

that were prescribed multiple home psychotropic drugs

were included in the early reinitiation group if at least 1

psychotropic was started within 24 hours. Documentation

of delirium was not evaluated for new-start antipsychotics

unless the patient was restarted on the same antipsy-

chotic prescribed prior to admission. For these patients, a

positive documentation of delirium in a physician note in

the electronic medical record during the ICU treatment

course was required to categorize the patient as having a

new-start antipsychotic.

Patient Population

Patients admitted to the ICU between July 1, 2013, and

February 1, 2018 with at least 1 active home psychotropic

prescription for at least 30 days prior to admission were

included in the evaluation. Patients were excluded for

transfer from an outside hospital or from inpatient unit

other than the emergency department, ICU length of stay

less than 24 hours, positive urine toxicology screen,

Richmond Agitation-Sedation Scale �–3 (unable to

maintain eye contact or respond to verbal stimulation)

on admission, concomitant therapy with stimulants or

long-acting injectable antipsychotics, and monotherapy

with benzodiazepines, medications for the treatment of

insomnia (mirtazapine or trazodone) or psychotropics that

do not require tapering (fluoxetine).

Statistical Analyses

A sample size of 96 was calculated (version 3.1.2; Dupont,

Nashville, TN) with a prespecified alpha of 0.05 and 80%

power in order to detect a difference of 26% (in number

of new-start antipsychotics).4 Primary and secondary

outcomes were evaluated using the v2 test of indepen-

dence or Fisher exact test for nominal variables and the

Student t test for continuous variables.

Endpoints

The primary outcome was the total number of new-start

antipsychotics to treat ICU delirium. Secondary outcomes

included use of restraints, ICU length of stay, and hospital

length of stay.
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Results

A total of 2334 charts were reviewed between July 1, 2013,

and February 1, 2018. The majority of patients (N¼ 1482)

were excluded due to an inactive psychotropic prescrip-

tion or duration of therapy for less than 30 days. A total of

110 patients were included after applying inclusion and

exclusion criteria; 55 patients were enrolled into the early

reinitiation group and 55 patients were included into the

late reinitiation group. Of the 55 patients in the late

reinitiation group, 18 patients did not have their home

psychotropic medication restarted during their hospital

course.

The majority of patients in this retrospective chart review

were African American males over the age of 60 (Table 1).

The early reinitiation group was comprised of more

cardiac ICU patients when compared to the late

reinitiation group. There were no statistically significant

differences between the 2 groups when comparing

baseline risk factors (eg history of dementia, hyperten-

sion, alcoholism, etc) and inpatient medications (eg

anticholinergics, anxiolytics, benzodiazepines, etc) that

may have confounded the results of this retrospective

chart review (Table 1).

The most commonly prescribed home psychotropic

medication prior to admission were SSRIs, with no notable

difference in home psychotropic medications prior to

admission between the 2 groups (Table 2).

Primary and secondary endpoints are reported as early

reinitiation versus late reinitiation (Table 3). There was no

statistically significant difference in the primary endpoint

of new-start antipsychotics (5 [9.1%] vs 5 [9.1%],

respectively, P¼ 1.0) or secondary endpoints of restraint

use (7 [12.7%] vs 15 [27.3%], respectively, P¼.057) or ICU
length of stay (4 days vs 4.3 days, respectively, P¼.71).
There was a statistically significant difference in hospital

length of stay (6.5 days vs 8.6 days, respectively, P¼.048).

TABLE 1: Patient demographics and baseline risk factors for delirium

Characteristic Early Reinitiation (N ¼ 55) Late Reinitiation (N ¼ 55) P Value

Age (y), Median (IQR) 66 (60, 72) 64 (57, 69) .14

No. (%)

Male 49 (89) 50 (91) .75

Race

African American 23 (42) 25 (45) .70

White 16 (29) 15 (27) .83

Hispanic 15 (27) 12 (22) .51

Other 1 (2) 3 (6) .31

Intensive care unit setting

Medical 19 (35) 21 (38) .69

Surgical 16 (29) 24 (44) .11

Cardiac 20 (36) 10 (18) .03

Baseline risk factors

Elective procedure 13 (24) 16 (29) .52

History of dementia 5 (9) 2 (2) .24

History of hypertension 46 (84) 44 (80) .62

History of alcoholism 0 (0) 4 (7) .12

Psychiatry consult 6 (11) 10 (18) .28

Anticholinergics 11 (20) 8 (15) .45

Anxiolytics 1 (2) 0 (0) ..99

Benzodiazepine dose . home dose 12 (22) 13 (24) .82

Dopamine agonists 1 (2) 0 (0) ..99

High-dose corticosteroidsa 2 (4) 3 (5) .65

Mood stabilizers 8 (15) 8 (15) 1.0

Opioids 25 (45) 33 (60) .13

Sleep medications 18 (33) 22 (40) .43

aDefined as �40 mg prednisone or equivalent.
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Discussion

Time to reinitiation of psychotropic medications in the

ICU was not significantly associated with new-start

antipsychotics for ICU delirium (P¼ 1.0). Contrary to the

retrospective chart review conducted by La et al,4 this

evaluation excluded patients receiving benzodiazepine

monotherapy. Benzodiazepine use in the ICU can

precipitate withdrawal if abruptly discontinued and is a

common risk factor for ICU delirium.1 For patients who

were prescribed benzodiazepines prior to admission,

inpatient benzodiazepine use was only quantified if the

administered dose was greater than the outpatient dose.

Another major difference between this evaluation and the

retrospective chart review performed by La et al4 was the

definition of early and late reinitiation. Early reinitiation in

this evaluation was defined as �24 hours since abrupt

discontinuation of psychotropics with shorter half-lives (eg

the half-life of venlafaxine is approximately 5 hours) could

theoretically precipitate withdrawal symptoms and sub-

sequent delirium within that time period.8 A shorter

window for reinitiation would also theoretically allow for

greater specificity for delirium related to home psycho-

tropic withdrawal as ICU delirium is multifactorial.

Patients were required to have an active psychotropic for

at least 30 days prior to admission in order to prevent an

underestimation of delirium secondary to drug withdraw-

al. The 30-day threshold was chosen to increase the

likelihood that the home psychotropic drugs would be at

steady state and produce clinically significant withdrawal

symptoms if abruptly discontinued. In addition to the 30-

day threshold, prescriptions were also required to be

active in the electronic medical record that served as a

surrogate marker for adherence. Since discontinuation of

illicit substances may also manifest clinically significant

withdrawal symptoms, patients with a positive urine

toxicology screen (Siemens ADVIAW1800 screens [Tarry-

town, NY] for cocaine, amphetamines, barbiturates,

opiates, methadone, benzodiazepines, and cannabinoids)

upon admission were excluded.

In an attempt to account for the numerous confounding

factors that may affect our results, baseline and iatrogenic

risk factors were compared between the 2 groups.

Baseline risk factors that are positively and significantly

associated with the development of ICU delirium include

preexisting dementia, history of hypertension, history of

alcoholism, and severity of illness at admission.9 There

were no differences between the 2 groups in history of

dementia, hypertension, or alcoholism. In addition, there

were no notable differences in the use of drugs associated

with the development of ICU delirium such as benzodi-

azepines, opioids, and corticosteroids.10,11 Factors that

TABLE 2: Home psychotropic medications

Psychotropic

No. (%)

P Value
Early Reinitiation

(N ¼ 55)
Late Reinitiation

(N ¼ 55)

Citalopram 13 (24) 7 (13) .14

Sertraline 11 (20) 8 (15) .45

Paroxetine 9 (16) 6 (11) .40

Bupropion 8 (15) 11 (20) .45

Quetiapine 6 (11) 10 (18) .28

Venlafaxine 6 (11) 4 (7) .51

Risperidone 3 (6) 5 (9) .46

Aripiprazole 2 (4) 4 (7) .40

Escitalopram 2 (4) 0 (0) .50

Duloxetine 1 (2) 1 (2) 1.0

Clozapine 1 (2) 0 (0) ..99

Lurasidone 1 (2) 2 (4) .56

Mirtazapine 1 (2) 3 (6) .31

Olanzapine 0 (0) 2 (4) .50

Haloperidol 0 (0) 1 (2) ..99

Loxapine 0 (0) 1 (2) ..99

Trazodone 0 (0) 2 (4) .50

Fluoxetine 0 (0) 1 (2) ..99

TABLE 3: Primary and secondary endpoints

Outcome Early Reinitiation (N ¼ 55) Late Reinitiation (N ¼ 55) P Value

No. (%)

New-start antipsychoticsa 5 (9.1) 5 (9.1) 1.0

Restraint use 7 (12.7) 15 (27.3) .057

Days

Intensive care unit length of stay 4 4.3 .71

Hospital length of stay 6.5 8.6 .048

aNew-start antipsychotics: initiation of new or reinitiation of home antipsychotics for the treatment of delirium.
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may have reduced the risk of delirium such as use of

sleep-promoting agents or an active psychiatry consult

were also documented and compared between the 2

groups (Table 1) with no statistically significant differences

noted.

The primary endpoint of this evaluation was the incidence

of new-start antipsychotic drugs commonly used to treat

delirium including, but not limited to, quetiapine,

olanzapine, risperidone, and haloperidol.2 Because a

routine delirium monitoring protocol was not used in the

treatment setting at the time of data collection, a

documentation of delirium in a physician note in the

electronic medical record was required in order to meet

the study definition of a new-start antipsychotic. The

concomitant requirement of documentation in the elec-

tronic medical record allowed for patients prescribed one

of the aforementioned antipsychotics prior to admission

to still be classified as positive for delirium if the same

antipsychotic was reinitiated during their ICU stay.

The use of restraints appears to be less frequent in the

early reinitiation group, although this difference was not

statistically significant (P¼.057). Decreasing the use of

restraints not only benefits the patient, but the ICU staff

workload as well. In addition, there was a statistically

significant decrease in overall hospital length of stay,

which may indicate that patients who had their psycho-

tropics initiated within 24 hours of admission may have

been more stable and suitable for discharge.

This evaluation has several limitations. There is limited

external validity given the small sample size and single-

center design. We were unable to account for the timing

of delirium diagnosis relative to antipsychotic initiation

because of the retrospective design of this study. CAM-

ICU scores are not performed at our institution and

therefore were not available as a measure of baseline or

newly developed ICU delirium. For that reason, the use of

new-start antipsychotics and the use of restraints served

as indirect measures of ICU delirium. Although documen-

tation of delirium in the electronic medical record was

required for home antipsychotic reinitiation to meet the

study definition of a new-start antipsychotic, we cannot

exclude the possibility that the agent was resumed for

continued treatment of the underlying psychiatric condi-

tion. The precise etiology of ICU delirium was not

established for patients in this study as we did not

attempt to differentiate between symptoms of drug

withdrawal versus clinical rebound symptoms. Non-

pharmacologic factors that may have impacted delirium

in the ICU such as family visits, music, and circadian light

were not accounted for.12,13 The requirement for prescrip-

tions to have an active status in the electronic medical

record is an indirect measure of adherence to therapy, and

use of a measure such as the medication possession ratio

over a longer period of time may have allowed for a more

accurate representation of adherence. Although baseline

characteristics were similar between the 2 groups, a

baseline severity of illness score was not calculated.

Conclusion

Restarting home psychotropic medications within 24

hours of ICU admission did not result in a decrease in

the number of new-start antipsychotics. Early reinitiation

was associated with a decrease in hospital length of stay

but was not associated with a statistically significant

decrease in the use of restraints or ICU length of stay.

Larger studies are needed to evaluate similar endpoints

and to draw further conclusions regarding the impact of

early home psychotropic reinitiation on surrogate mea-

sures of ICU delirium.
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