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Abstract

Background: Psychoactive medications (PM) are frequently administered in the intensive care
unit (ICU) to provide comfort. Interventions focused on preventing their continuation after the
acute phase of illness are needed.

Obijective: To determine the frequency that patients with ICU-initiated PM are continued upon
ICU and hospital discharge.

Methods: This single-center, prospective, observational study assessed consecutive adult ICU
patients who received scheduled PM. Frequency of PM continued at ICU and hospital discharge
was recorded. The patient’s primary treatment team was contacted by the pharmacist within 72
hours of ICU discharge to establish rationale for continued use or to suggest discontinuation.

Results: Of the 60 patients included, 72% were continued on PM at ICU discharge and 30% at
hospital discharge. The pharmacist contacted 40% of treatment teams after ICU discharge and
intervention resulted in PM discontinued in 50% of patients. Post ICU discharge, the indication of
41% of patients’ PM was unknown by the non-1CU care team or incorrect. Medical ICU patients
or those transferred to an outside facility were more likely remain on PM at hospital discharge.

Conclusion: PM are frequently continued during transitions of care and often without
knowledge of the initial indication. Future studies should establish effective PM stewardship
methods.
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Introduction

Methods

Psychoactive pharmacologic agents are commonly administered to intensive care unit (ICU)
patients to alleviate agitation and delirium. Medications prescribed include, but are not
limited to, antipsychotics, phenobarbital, valproate, clonidine, benzodiazepines, ketamine,
propofol, and dexmedetomidine.1® Despite the lack of definitive data to support the use of
some of these agents for ICU agitation or delirium, they continue to be prescribed.1.7-12
While this could be appropriate during the acute phase of illness, psychoactive medications
(PM) may be continued upon ICU and hospital discharge, both purposefully and
inadvertently.3.13-24

Multiple reports3#13-24 have cited high rates of PM continued at hospital discharge and
most of these reports are limited to descriptions of antipsychotics. Safety risks associated
with short- and long-term use of antipsychotics make these data especially concerning, in
addition to the unnecessary patient costs accrued.25-32 Although some of these medications
are continued appropriately (eg, ongoing management of agitation), many are continued
without a clear indication.* Unfortunately, existing literature offers little insight regarding
the rationale for PM continued at hospital discharge. Potential reasons include an incomplete
understanding of the acute indication, concern for symptom reemergence, or lack of concern
for potential adverse outcomes, but more data are needed.

Although the majority of data on continuation of PM involves antipsychotics, the problem
extends beyond this drug class. Recent data suggest that approximately 25% of patients
prescribed valproate or clonidine for ICU agitation continue therapy after hospital discharge.
34 The high rates of continuation of PM describes a trend that demands the attention of ICU
caregivers with the focus on reasons for continuation and strategies to prevent it.

In order to address these issues, we developed a pharmacist-driven intervention that focused
on prospectively evaluating the scope of the problem and the factors contributing to it. The
primary objective of this study was to determine the frequency in which patients on select
PM initiated in the ICU are continued on these medications at ICU and hospital discharge.
The secondary objectives were to classify prescriber rationale for continuing these agents
outside the ICU and to assess the role of a pharmacist as a psychoactive medication steward
during transitions of care.

Study Design and Population

This single-center, prospective, observational study evaluated consecutive medical,
neurological, and trauma/surgical ICU patients, aged 18 years or older, who were newly
prescribed PM (clonidine, quetiapine, ziprasidone, risperidone, olanzapine, haloperidol,
phenobarbital, and valproate) after admission to our 32-bed ICU in a tertiary care academic
medical center from February 10, 2015, to June 10, 2015. Patients were excluded if PM
were prescribed prior to hospital admission, the ICU length of stay was less than 24 hours,
the medication was utilized for an indication other than behavioral control such as
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hypertension or seizures, or if the PM were prescribed as a onetime or pro re nata (PRN)
dose. This study was approved by our institutional review board as exempt and did not
require patient consent.

During the study period, our ICU’s used the Sedation-Agitation Scale (SAS) and the
Confusion Assessment Method for the ICU (CAM-ICU) to assess ICU agitation/sedation or
delirium, an ICU order set for commonly prescribed sedative medications and daily
assessment of patient behavior to guide treatment. Initiation, dosing, and continuation of
therapy were determined by the interdisciplinary treatment team for each patient. Each ICU
treatment team (medical, neurological, and trauma/surgery) has a dedicated rounding
pharmacist, but the presence of a pharmacist on primary treatment teams after ICU stay was
not consistent. ICU pharmacist recommendations regarding PM were not recorded due to
inconsistencies between pharmacists, unreliable documentation, and inconsistent coverage.
Patients were identified for inclusion using an electronic medical record alert when PM were
prescribed in any adult ICU location except the cardiac and cardiothoracic ICU’s.
Readmissions to the ICU were assessed per patient. At the completion of the study, a total of
4 patients were read-mitted to the ICU once and each patient did not have pharmacist
contact prior to readmission due to it occurring within 48 hours. Therefore, each patient’s
assessment and analysis of PM only included the hospital stay after the second ICU
discharge.

Demographics and outcomes data.—Demographic data were collected for each
patient including age, gender, admitting ICU service, Acute Physiology and Chronic Health
Evaluation Il score, mechanical ventilation status, any PM prescribed prior to admission,
ICU and hospital length of stay, tracheostomy placement, documentation of self-extubation,
days of mechanical ventilation, and discharge disposition.

Drug therapy data.—ICU patients meeting inclusion criteria were evaluated for
documentation of behavioral issues and/or indication(s) for PM, the dosing and type of
prescribed PM, adverse events possibly associated with the PM, and whether a psychiatric
consult was requested throughout their ICU stay. SAS scores or CAM-ICU data were not
collected due to our institution’s previous demonstration? of unreliable documentation of
these assessments. The intervening pharmacist reviewed the electronic medical record for
the above information every 2 to 5 days during the ICU stay until the patient was discharged
from the ICU. After ICU discharge, electronic medical records were reviewed daily and the
above data were collected in addition to adverse effects that led to discontinuation of PM,
day of discontinuation, and the nature of the pharmacist interaction with the non-1CU
treatment team.

Pharmacist-Driven Intervention

Each consecutive ICU patient with active orders for newly prescribed, scheduled PM was
identified and followed by the pharmacist throughout the ICU and hospital stay. The primary
treatment team was contacted by this investigator within 72 hours of ICU discharge if the
patient was continued on PM. The pharmacist contacted the primary treatment team once
after ICU discharge to discuss continuation of PM. If unavailable, the pharmacist would
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make 2 additional attempts to contact the team before documenting a failure to communicate
with the non-ICU treatment team. A predetermined script helped to consistently establish the
rationale for continued use and intervene if it was concluded that there was no longer an
indication for the PM.

1 What is the current indication for the PM?
2 Is the patient still agitated or having behavioral disturbances?
3. Do you/the primary team have a plan for discontinuation/tapering off the PM?
4 I recommend discontinuing the PM due to a lack of indication.
or

5. I would recommend the following tapering schedule to discontinue the PM prior
to discharge.

If there was no indication for continuing the PM, the pharmacist recommended a
discontinuation strategy such as a dosing taper,3 when appropriate. If the PM were
discontinued or the taper started within 24 hours of the pharmacist’s intervention, the
recommendation was considered “accepted.”

Statistical Analysis

Results

Descriptive statistics and exploratory data analysis were used to summarize the data.
Categorical data were described using contingency tables. Continuously scaled measures
were summarized with descriptive statistical measures (ie, mean [standard deviation)] and
median [interquartile range]). A linear regression model and #test were used to assess the
association between PM and the continuation post-ICU discharge as a continuous variable,
while Fisher’s exact test was used in data analysis for the categorical variables or
dichotomized variables such as types of PM on discharge (yes/no). All statistical tests were
2-sided; P <.05 was considered statistically significant. Data analysis was performed using
the statistical software R (version 3.31, R Foundation, Vienna, Austria).

Study Population

Sixty-five patients were newly prescribed 1 or more scheduled PM and met inclusion
criteria. Five patients were excluded as a result of incomplete data collection due to their
ongoing hospital admission at the time of study completion. As a result, a total of 60 patients
were included in final analysis. Demographic characteristics are listed in Table 1. The
majority of patients were male (70%) with a median age of 59 years. Seventy-seven percent
were admitted to either the medical or trauma/surgical critical care services and 68%
required mechanical ventilation. The median ICU and hospital lengths of stay were 10.5 and
19.5 days, respectively. A total of 86 PM were newly prescribed to the 60 study patients
during their ICU stay.
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Study Outcomes

Of the 60 patients who were newly started on PM during their ICU admission, 43 (72%)
were continued on PM at ICU discharge (Table 2). Of these 43 patients, 18 (42%) were
discharged from the hospital with a prescription for newly initiated PM (Table 3).

Within 72 hours of ICU discharge, the pharmacist contacted the primary treatment team of
17 of the 43 (40%) patients who were continued on PM. The pharmacist did not contact the
primary treatment team for the other 26 patients, largely because the target medication was
discontinued within that time frame (Table 2).

Of the 17 primary treatment teams contacted by the pharmacist, 7 (41%) did not know the
indication of the PM or held misinformation about the initial indication of the PM. Incorrect
rationale was defined by the pharmacist based on dosing, ICU documentation of indication,
and conversation with providers. Ten patients had documented adverse effects possibly
associated with the PM that led to discontinuation in 6 patients; 3 patients experienced the
adverse effect prior to ICU discharge. Corrected Q-T interval prolongation was noted for 5
patients, over-sedation was noted for 3 patients, and hemodynamic changes were noted for 2
patients. Of the 27 patients using clonidine for behavioral control, 9 (33%) did not have a
plan for dose tapering3 (Table 2). Overall, patients were treated with PM for a mean of 13
days for the entire hospitalization and 5.6 days post-ICU discharge.

The pharmacist recommendation to discontinue or taper PM was accepted for 8 patients
within 24 hours, a success rate of approximately 50% (Table 2). An additional 2 patients had
their PM discontinued greater than 24 hours after intervention but prior to hospital
discharge, and the effect of the pharmacist interaction could not be assessed for these
patients. Eighteen of the 43 patients with PM continued after ICU discharge were prescribed
these medications upon hospital discharge. Documented rationale for continued use included
maintenance of the sleep/wake cycle, management of sustained agitation or delirium,
completion of dosing taper, continuation per psychiatry recommendation, and blood pressure
management. No therapeutic rationale was available for 4 of the 18 patients (Table 3). It is
relevant to note that most of the information regarding the rationale for continuation of
therapy was based on pharmacist conversations with the primary treatment team since there
was very little documentation in the medical record. One patient was unintentionally
discharged on clonidine with 6 months of refills despite a stated plan for a 3-day taper.

The types of PM that were started and continued at the transitions of care were identified
(Table 4), and although not found to be statistically significant (£=.513), we found atypical
antipsychotics were continued more often at ICU and hospital discharge than other PM. An
analysis of patients discharged on PM at ICU and hospital discharge was performed to
determine risk factors for continuation of PM. As described in Table 5, patients discharged
from the hospital on PM were more likely to be admitted to the medical ICU service (P
=.009) or transferred to an outside facility (P=.002).

Detailed information was collected for all patients continued on PM after ICU and hospital
discharge with and without pharmacist intervention. While pharmacist interventions were
successful in drug discontinuation for about half of patients, multiple patients were
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discharged from the hospital with extended prescriptions for PM without strong,
documented rationale. For medications with a documented indication for continuation, we
found most involved off-label uses without strong supportive clinical data (eg, quetiapine
used for sleep). Interestingly, these data demonstrate the lack of consensus between
documented behaviors, documented indications, and discussion between the team and the
pharmacist.

Discussion

Our study confirms and extends the findings that PM initiated in the ICU are commonly
continued following ICU and hospital discharge. It is the first to prospectively examine the
reasons for continuing antipsychotics as well as other PM when patients are recovering from
critical illness. Understanding the rationale for this practice is essential to create strategies to
avoid inadvertent or inappropriate psychoactive therapeutics. The use of an electronic
handoff tool, pharmacist-driven medication protocol, as well as an antipsychotic
discontinuation bundle have not demonstrated any effect on medication continuation upon
hospital discharge.1>21.22 Within our institution, 70% of patients with PM initiated in the
ICU continue on these medications when transitioning to non-ICU nursing units, and of
these patients, about half continue taking them as outpatients. Our data, based on discussions
with prescribers, suggest there is confusion about the intended indication and therapeutic
goals for PM, especially for agents such as clonidine and valproate. Our data also suggest
that a thorough evaluation of the need for these medications is often lacking, that prescribers
are hesitant to change or stop medications for fear of resurgence of patient behaviors, and
lastly, advice from psychiatry plays an important role by giving legitimacy to the
continuation of these medications. Other potential contributors to the continued use of PM
include an unfamiliarity of their potentially serious acute and long-term adverse effects and
methods for safely discontinuing or tapering. This was demonstrated by our collection of
discharge data, identifying multiple patients prescribed PM for up to 6 months
postdischarge. However, per recently updated recommendations,! PM prescribed for
distressing symptoms should be discontinued at resolution of symptoms and additionally,
exposure leads to an increase in morbidity and financial cost.

Similar Studies

Multiple authors have documented high continuation rates of psychoactive agents at ICU
and/or hospital discharge.3413-24 The literature is not uniform regarding risk factors for
continuation of antipsychotics after hospital discharge, but most available data cite
admission to a medical ICU service, longer hospitalization, and disposition to a place other
than home. Knowledge of risk factors may help focus efforts to limit prescribing of PM after
hospital discharge, but clearly other issues are important. Our study shows that the rationale
for continuing these medications is weak, inconsistent, unfounded, or even completely
unknown. This is also supported by Rowe et al?% who performed a single-center
retrospective study in trauma, surgical, and neuroscience ICU patients prescribed atypical
antipsychotics, thiothixene, or haloperidol. The authors reported a continuation rate of 24%
for antipsychotics at hospital discharge and found that 67% of these patients did not have a
documented indication for continuation in the medical record. Of note, the majority (82%)
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of these prescriptions were for quetiapine and risk factors for continuation included ICU and
hospital length of stay, duration of mechanical ventilation, and morphine and
benzodiazepine administration. In a retrospective, single-center sample, Flurie et all8 also
reported that 64% of atypical antipsychotics and haloperidol continued at hospital discharge
were inappropriate. This was determined by negative CAM-ICU scores within 24 hours of
transfer out of the medical ICU.

The significant risks, including death, associated with PM emphasize the importance of
avoiding their unnecessary use in this vulnerable population.2-32 However, to date, we have
yet to determine the most appropriate system to avoid these agents and therefore the adverse
effects associated with them. In a single-center, retrospective study, D’ Angelo and
colleagues® studied the effectiveness of an antipsychotic discontinuation bundle at the time
of transfer out of the medical ICU in 141 patients. The bundle led to a significant decrease in
antipsychotic prescribing at ICU discharge but not hospital discharge. Although this study
was the first of its kind to evaluate the effectiveness of education and intervention, its
limitations include the retrospective nature of the study, confounding variables for pre- and
post-bundle groups, and focus on patients from 1 unit predominantly prescribed haloperidol.
In a study?! evaluating the efficacy of a pharmacist-initiated electronic handoff tool to
reduce the number of patients on ICU-initiated antipsychotics at hospital discharge, a 22.2%
relative risk reduction was observed in the postintervention group. Unfortunately, this tool
was not associated with a reduction in hospital discharge prescribing rates or the number of
patients receiving atypical antipsychatics during the admission. Our study further adds to the
number of flawed methods to reduce PM prescribed on hospital discharge while highlighting
the lack of indication for these continuations.

There are many limitations to our study, including the small sample size and single-center
design. Because we only spoke to a single non-ICU treatment team representative, it is
possible that others within that treatment team had greater insight about the need for PM. We
recognized this possibility and encouraged the contacted prescriber to discuss the issue with
the team and readdress at a later time. We relied heavily on the documentation of behavioral
changes and possible adverse effects instead of systematic, subjective scales such as SAS,
CAM-ICU, or Naranjo and as a result may have missed undocumented behaviors or adverse
events associated with PM. It is likely that our service-based pharmacists made discontinue
or taper recommendations for PM during transitions of care and this may have led to a lower
incidence of PM continued. However, pharmacist interventions are inconsistently
documented and may have further confounded our results. While chart review33-36 has been
a valid method to collect information on patient behavior, future endeavors should include
both documentation in the electronic medical record and direct assessments. One
distinguishing feature of our study was the use of a single pharmacist who contacted patient
care teams and intervened in a systematic manner to encourage the discontinuation of PM
after ICU stay. Although this consistency allowed for standardization, it may have affected
hospital continuation rates and limits generalizability to other institutions where this type of
pharmacist intervention is not feasible. In addition, our pharmacist did not complete
medication histories to confirm prior home medications including PM, and therefore, some
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patients may have been excluded or included based on inaccurate documentation. We chose
to exclude other potential PM such as benzodiazepines, opioids, trazodone, and even PRN
doses of PM to allow us to focus on prespecified types of PM, but we recognize that more
information is needed regarding the continuation patterns of those agents as well. In
addition, we did not assess patient adherence to the medication regimen upon hospital
discharge and could not evaluate for adverse effects, behavior changes, or additional costs
resulting from extended use of these medications. Finally, we did not record the number of
patients prescribed PM within the ICU who did not meet inclusion criteria within the study
period. These data should be collected and analyzed in future studies in an effort to inform
on PRN dosing, short ICU durations, or inaccurate medication reconciliation.

Implications for Clinical Practice

Several types of medications are initiated and intended only for ICU administration, yet are
continued beyond hospital discharge,3-38 but PM may have the most serious consequences.
Adverse effects associated with atypical antipsychotics include acute respiratory failure,32
neuroleptic malignant syndrome,3° acute kidney injury, serious falls,2%:2% and even sudden
cardiac death.#0 Adverse effects associated with valproate and phenobarbital are no less
severe and include hyperammonemia, thrombocytopenia, hepatotoxicity, pancreatitis, and
Stevens-Johnson syndrome and sedation, hypotension, and respiratory depression,
respectively.541 The main safety concern surrounding clonidine is the potential for
withdrawal with hemodynamic repercussions upon abrupt discontinuation.2:3> Despite these
safety issues, data consistently suggest that these medications are continued in
approximately 25% of patients after hospital discharge.3:4:13-24

The development of mitigating strategies requires insight about the rationale for continuation
of these potentially harmful therapies. Published interventions, including electronic handoffs
and process improvement efforts, have only been partially effective; they limit post-1CU, but
not hospital discharge medication use. Our intervention was time-intensive, but allowed an
exploration and discussion about the indications and need for continuing PM. It is important
to note that even after pharmacist contact, 6 patients were prescribed PM 6 months
postdischarge.

In our study, 30% of patients started on PM in the ICU were continued at hospital discharge
despite pharmacist intervention, indicating that hospital discharge continuation rates could
have been higher without this intervention. Considering previous institutional data and
similar studies,3413-24 it more likely indicates that our intervention was only partially
successful. We believe that our results demonstrate that pharmacist intervention as a method
of stewardship to prevent continuation of PM could be successful, but there were some
potential flaws in our design that prevented discontinuation in some patients. There are
opportunities for improvement in future study. The addition of an indication, predetermined
duration, or action plan for discontinuation in psychoactive medication orders may establish
a discontinuation plan early on in therapy, meet current recommendations,! and reduce
confusion for teams caring for the patient after ICU discharge. If PM are continued after
ICU discharge outside the initial plan, an intervening pharmacist can establish rationale for
continuation by discussing with post-ICU caregivers. If a recommendation by the
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intervening pharmacist is not accepted, follow-up should take place daily to establish
rationale for continuation, in particular, at hospital discharge. Establishing the cause for
successful discontinuation prior to hospital discharge can give us insight as to what
providers need to feel comfortable with the discontinuation of ICU-initiated PM. Education
is needed for providers inside and outside the ICU regarding importance of PM
discontinuation or taper and stewardship. Lastly, the addition of a control group without
pharmacist intervention will allow for comparison and establish a success rate of pharmacist
intervention as a form of stewardship to prevent the use of unnecessary PM and possible
adverse effects.

While our data exemplify an additional strategy to limit inappropriate use of PM, additional
strategies include, but are not limited to, identification of the indication within the
medication order, adding stop dates or taper orders prior to ICU discharge, using the
electronic medical record to alert clinicians if ICU-initiated PM are continued after ICU
discharge, ensuring that transitions of care focus on all aspects of psychoactive medication
use, and utilizing post-intensive care clinics#2 as follow-up opportunities to confirm proper
discontinuation or tapering. As important as these mitigating strategies are, there should be
an emphasis placed on not initiating these therapeutic options in the first place since most do
not have strong supportive data for treating ICU behavioral issues and the risks of therapy
have not been well defined.!

Conclusion

At our university teaching hospital, the majority of patients started on PM in the ICU for
agitation and delirium were continued on them at ICU discharge and approximately one-
third of those that were continued at ICU discharge were prescribed PM at hospital
discharge. Pharmacologic treatment or prevention strategies for ICU mood/behavioral
disturbances should be implemented only after nonpharmacologic efforts have failed.
Clinicians need to better define patient-specific goals of therapy with consideration of the
short- and long-term risks of inadvertent or inappropriate use of PM. Institutions should
develop protocols or methods to evaluate the need for PM both at ICU discharge and
hospital discharge. Further studies are warranted to evaluate the utility and success rates of
such protocols.
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Table 1.
Demographics and Patient Characteristics.
Data Points for Demographic and Patient I nformation n =60
Years of age, median (Q1, Q3) 59 (47, 68)
Male, n (%) 42 (70)
Admitting service, n (%)
Medical critical care 25 (42)
Trauma/surgical critical care 21 (35)
Neuroscience critical care 11 (18)
Internal medicine 3(5)
APACHE Il score, mean (SD) 58 (23.9)

Page 12

Abbreviations: APACHE Il11, Acute Physiology and Chronic Health Evaluation 111; Q1, first quartile; Q3, third quartile; SD, standard deviation.
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Table 2.

ICU Discharge Outcomes Data.

Patients discharged from ICU on PM, n = 60 (%)
Number of PM prescribed at discharge
Number of PM prescribed at ICU discharge
Pharmacist contacted team, n = 43 (%)
Reasons team not contacted, n = 26
Clear discontinuation plan in medical record
Medication discontinued within 72 hours of ICU transfer
Psychiatry consult recommended to continue medication
Clear, current indication for medication in medical record
Attempt to contact team x 3, no return contact
Number of PM prescribed to patients not contacted by pharmacist due to appropriate discontinuation by the provider
Quetiapine
Olanzapine
Risperidone
Haloperidol
Clonidine
Valproate
Phenobarbital
Pharmacist recommendation accepted, n = 17 (%)
Recommendation accepted or PM discontinued prior to discharge, n = 17 (%)
Patients with unknown/incorrect indication when team was contacted by pharmacist, n = 17 (%)
Safety
Number of patients with documented AE leading to discontinuation of PM, n = 43 (%)
Number of patients with clonidine taper outside of established recommendations3, n = 27 (%)
Total days of ordered PM per patient during hospitalization, mean (SD)
Total days of ordered PM per patient post-ICU discharge, mean (SD)

43 (72)
22
1.22 (0.8)
17 (40)

N O N

, W O o

2
8 (47)
10 (59)
7(41)

6(14)
9(33)
13 (4.2)
5.6 (3.5)

Abbreviations: AE, adverse effect; ICU, intensive care unit; PM, psychoactive medications; SD, standard deviation.
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Table 3.
Hospital Discharge Data and Outcomes Data.

Patients discharged from hospital on PM, n = 60 (%) 18 (30)

Documented indication for PM continued at hospital discharge, n =18 (%)
Sleep—wake cycle/agitation/delirium (2 as PRN) 6 (33)
Completing taper 5 (28)
Undocumented rationale 4(22)
Psychiatry recommendation 2(11)
Blood pressure management 1(6)

Patients without an “accepted” pharmacist intervention continued on PM at hospital discharge 8 (44)

Length of stay, median (SD)

IcU 10.5 (14.1)
Hospital 19.5 (38.9)
Required mechanical ventilation (MV), n (%) 41 (68)
Days of MV, median (IQR) 10 (18)
Tracheostomy, n (%) 6 (10)
Self-extubated, n (%) 2 (S)a
Discharge disposition, n (%)
Home 21 (35)
Death 8 (13)
Transfer to an outside facility 25 (42)
Rehabilitation facility 3(5)
Transfer to outside institution 3(5)

Skilled nursing facility (SNF)

Abbreviations: ICU, intensive care unit; IQR, interquartile range; PM, psychoactive medication; PRN, pro re nata; SD, standard deviation.

a . . . .
One patient required reintubation.
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