LETTER TO THE EDITOR

Characterization of Nocturnal Neuroactive
Medication Use and Related Sleep
Documentation in Critically Il Adults

ABSTRACT: We retrospectively characterized scheduled, newly initiated,
nocturnal neuroactive medication use, and related clinician documenta-
tion, in a cohort of consecutive adults admitted greater than or equal to 24
hours to seven different medical/surgical ICUs at two academic centers
who had not received a scheduled nocturnal neuroactive medication prior
to admission, over a 5-month period (April 1, 2017, to August 31, 2017).
A total of 207 different newly initiated, scheduled nocturnal neuroactive
medication orders were written (melatonin agonist 101 [48.8%)], antipsy-
chotic 80 [38.6%], antidepressant 17 [8.2%], benzodiazepine 9 [4.3%])
in 189 (9.7%) of the 1,955 patients. Among the 1,553 nights, the 189
patients spent in the ICU, a scheduled nocturnal neuroactive medication
was administered on 1,103 (71%), an “as needed” nocturnal neuroactive
medication was solely administered on 183 (11.8%), delirium occurred
on 736 (47.4%), and nurses were twice as likely as physicians (28.8% vs
11.4%; p < 0.0001) to document a note about sleep quality. Among the
69.8% of patients discharged to the floor, and the 64.5% from the hos-
pital, the scheduled nocturnal neuroactive medication was continued in
85.6% and 87.3%, respectively. Scheduled nocturnal neuroactive medica-
tion initiation is common, often continued beyond hospital discharge, and
poorly documented.

KEY WORDS: antipsychotics; delirium; intensive care; melatonin;
ramelteon; sleep

To the Editor:

leep is frequently disrupted during critical illness; poor sleep is a com-

mon source of distress for patients (1). Delirium is also prevalent in the

ICU and has been postulated to be both a cause and sequelae of dis-
rupted sleep, although the inter-relationship between the two remains poorly
researched (1-3). Polypharmacy is a common sequelae of ICU admissions and
is associated with increased adverse events and costs (4). Patients frequently
ask for sleep-enhancing medications and ICU providers report they commonly
prescribe them (5). Best-evidence and practice guidelines do not support the
routine, scheduled use of any nocturnal neuroactive medication (NNM) to in-
itiate, maintain, or improve sleep (1, 6-10). It is suspected these medications
(e.g., antipsychotics, melatonin agonists, and antidepressants) are often con-
tinued after hospital discharge. While protocolized delirium assessment efforts
are established at many centers (11), it is suspected sleep quality is not rou-
tinely documented by the ICU care team when medications to improve it are
prescribed (1). We therefore sought to characterize newly initiated, scheduled,
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NNM use both during and after the ICU admission at
two academic medical centers and evaluate ICU nurse
and physician documentation regarding sleep quality
in the context of NNM use.

MATERIALS AND METHODS

We retrospectively characterized scheduled, newly initi-
ated NNM use (only administered between 18:00 and
02:00 hr) and related clinician documentation in a cohort
of consecutive adults admitted greater than or equal to
24 hours to seven different medical/surgical ICUs at two
academic centers (the 1,035-bed Massachusetts General
Hospital and the 793-bed Brigham and Women’s
Hospital), over a 5-month period (April 1, 2017, to
August 31, 2017). All data were extracted from the Mass
General Brigham (MGB) Epic (Verona, WI) electronic
health record (EHR) by trained research personnel. The
study was approved by the MGB Institutional Review
Board (Number 2017P002269/PHS). At the time of the
study, each ICU had implemented the ICU Liberation
bundle (11); none had implemented a formal sleep im-
provement protocol (12). Twice daily delirium screen-
ing by bedside nurses using the Confusion Assessment
Method for the ICU was well-established (13).

The NNMs evaluated (i.e., antidepressants, antihis-
tamines, antipsychotics, benzodiazepines, melatonin
agonists, and nonbenzodiazepine hypnotics) are the
medications ICU physicians most frequently report
using to improve sleep (5). Data on “as needed” NNM
use was also collected. The proportion of patients
discharged to the floor (and from the hospital) on a
scheduled NNM was also recorded. On nights a sched-
uled NNM was administered, all primary ICU physi-
cian and bedside nurse EHR documentation regarding
sleep quality that night (or the following day) was re-
corded. Statistical analyses were conducted using SPSS
Version 22.0 (IBM, Armonk, NY).

RESULTS

A total of 207 different new, scheduled NNM orders
were written (melatonin agonist 101 [48.8%], antipsy-
chotic 80 [38.6%], antidepressant 17 [8.2%], and benzo-
diazepine 9 [4.3%]) for 189 (9.7%) of the 1,955 evaluated
patients. No patient was prescribed a scheduled antihis-
tamine or nonbenzodiazepine hypnotic at night. The 189
patients were 63 + 16.1 years old, mostly male (62.4%),
and half surgical (57.1%). A history of obstructive sleep
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apnea (6.3%) or insomnia (3.7%) was rare. Half (56.9%)
were mechanically ventilated for greater than or equal to
1 day, 52.9% had delirium on greater than or equal to 1
ICU day, and 12.7% died in the ICU.

The 189 patients received at least one newly initi-
ated, scheduled NNM on 71.0% (1,103/1,553) of the
nights they spent in the ICU. Among the NNM orders,
the median (interquartile range) time from ICU ad-
mission to first initiation was 4 days (2-7 d) (Table 1).
The average first-prescribed nocturnal dose for que-
tiapine, melatonin, and ramelteon was 44.3 + 44.8 mg,
5.5 + 3.1 mg, and 8.9 + 2.0mg, respectively. Delirium
occurred on 736 (47.4%) ICU nights. Use of a sched-
uled antipsychotic was more likely on a delirium night
(p < 0.0001); use of a scheduled melatonin agonist (p <
0.0001) or antidepressant (p < 0.0001) was more likely
on a delirium-free night. The characteristics of newly
initiated “as needed” NNM use in the ICU are pre-
sented in Table 2. Of the 132 patients (69.8%) who sur-
vived their ICU stay and were transferred to the floor
(vs another institution), the newly initiated, scheduled
NNM was continued on the first-floor night in 113/132
(85.6%). Of the 126 (95.5%) floor transfer patients who
survived to hospital discharge, 110 of 126 (87.3%) were
continued on the scheduled NNM (Table 3).

On nights a scheduled NNM was administered,
nurses (354 [22.8%]) were twice as likely as physicians
(177 [11.4%]; p < 0.0001) to document a note in the EHR
about sleep quality. On nights where sleep was docu-
mented, nurses (as compared to physicians) were more
likely to document sleep quality as improved (38.2%
[135/354] vs 22.6% [40/177]; p = 0.01), less likely to doc-
ument sleep quality as unchanged (42.9% [152/354] vs
58.2% [103/177]; p = 0.05), and just as likely to docu-
ment sleep quality as worse (18.9% [152/354] vs 19.2%
[34/177]; p = 0.52). On ICU night (days) where the nurse
documented a note in EHR regarding sleep quality, and
either an antipsychotic or melatonin agonist was admin-
istered, nurses and physicians were each more likely to
document sleep as being improved (vs not improved or
worse) when a melatonin agonist (vs an antipsychotic)
was administered (nurses 48.6% vs 26.6% [p = 0.01];
physicians 30.7% vs 10.8% [p = 0.02]).

DISCUSSION

Our study, the first published, large-scale, evaluation of
newly initiated, scheduled NNM use in critically ill adults
has a number of key findings: 1) Nearly 10% of critically
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TABLE 1.

Characterization of Time to Scheduled Nocturnal Neuroactive Medication Initiation and
Comparison of ICU Nights Spent With and Without Delirium

Average Dose Proportion of ICU Delirium Present on a Night a
on the First Nights (n = 1,553) Scheduled NNM Was Administered
Time From ICU Night the the NNM Was
NNM ICU Admission NNM Was Administered, Yes, n =736, No, n = 817,
Medication to Initiation (d)* Initiated (mg) n (%) Nights, n (%) Nights, n (%)
Any NNM 3.8 (2.1-7.1) Not applicable 1,103 (71.0) 483 (66.0) 620 (75.9) < 0.0001
medication

Quetiapine 4.5 (2.3-6.8) 443+ 224 333 (21.4) 211 (28.9) 122 (14.9) < 0.0001
Melatonin 2.2 (1.9-4.7) 55+ 23 320 (20.6) 103 (14) 217 (26.6) < 0.0001
Ramelteon 3.0 (1.7-5.9) 8.0+ 3.2 251 (16.2) 162 (22) 9(10.9) <0.0001
Trazodone 6.0 (2.5-12) 46.2 £ 18.8 86 (5.5) 0(4.1) 6 (6.9) 0.02
Olanzapine 7.0 (4.0-6.0) 43+1.6 21 (1.4) 2 (1.6) 9(1.1) 0.37
Lorazepam 2.8 (1.9-8.2) 0.7 £0.3 28 (1.8) 9(1.2) 19 (2.3) 0.10
Haloperidol 6.0 (5.0-11.0) 3.1 £0.8 42 (2.7) 36 (4.9) 7 (0.9) < 0.0001
Mirtazapine 4.0 (2.1-12.0) 175+ 6.4 8 (0.5) 4 (0.5) 4 (0.5) 1.0
Clonazepam 4.5 (1.0-8.5) 1.5+0.4 10 (0.6) 8(1.1) 2 (0.2) 0.12
Midazolam 9.0 (5.5-12.0) 4£19 4 (0.3) 2 (0.3) 2 (0.2) 1.0

NNM = nocturnal neuroactive medication.
*Presented as median (interquartile range).

TABLE 2.
Characterization of “As Needed” Nocturnal Neuroactive Medication Administration

ICU Nights the ICU Nights the ICU Nights the PRN NNM Was
PRN NNM Was PRN NNM Was Administered With > 1
Medication Prescribed, n (%) Administered, n (%) Scheduled NNM, n (%)
Quetiapine 160 (10.3) 70 (4.5) 44 (2.8)
Trazodone 52 (8.3) 30 (1.9) 23 (1.5)
Ramelteon 46 (3.0) 14 (0.9) 4 (0.2)
Haloperidol 45 (2.9) 12 (0.7) 7 (0.4)
Lorazepam 29 (1.9) 25 (1.6) 9 (0.6)
Melatonin 24 (1.5) 8 (0.5) 2 (0.1)
Olanzapine 23 (1.4) 9 (0.6) 4 (0.2)

NNM = nocturnal neuroactive medication.
PRN “as needed!

ill adults were newly initiated on a scheduled NNM; 2)  nights without delirium; 4) scheduled NNM therapy,
Melatonin agonists (49.3%) and antipsychotics (36.7%)  when newly initiated in the ICU, is frequently continued
accounted for more than 85% of the scheduled NNM  on the floor and after ICU discharge; and 5) Sleep quality
orders; 3) Antipsychotics were more likely to be admin-  is infrequently documented by either the ICU nurse or
istered on nights with delirium; melatonin agonists on  physician on days a scheduled NNM is administered.

Critical Care Explorations www.ccejournal.org 3



Letter to the Editor

TABLE 3.

Continuation of Scheduled Newly Initiated Nocturnal Neuroactive Medication Use After

ICU and Hospital Discharge

Scheduled NNM Scheduled NNM Use

Use on the Last on the First-Floor

Medication ICU Night, n (%) Night, n (%)
Any NNM 122 (92.4) 115 (87.8)
Melatonin 46 (34.8) 44 (33.3)
Ramelteon 31 (23.4) 28 (21.2)
Quetiapine 29 (21.9) 29 (21.9)
Trazodone 8 (6.1) 5 (3.8)
Olanzapine 4 (3.0) 3(2.3)
Mirtazapine 2 (1.5) 2 (1.5)
Clonazepam 1 (0.8) 1 (0.8)
Haloperidol 1 (0.8) 1 (0.8)
Lorazepam 1 (0.8) 1 (0.8)
Midazolam 1 (0.8) 0 (0.8)

Floor Discharged From Post-Hospital
Continuation Hospital on a Continuation
Rate (%) Scheduled NNM, n (%) Rate (%)

94.3 110 (87.3) 90.2
95.6 3(34.1) 93.5
90.3 7 (21.4) 87.1
100.0 8(22.2) 96.6
62.5 5 (3.9) 62.5
75.0 3(2.7) 75.0
100.0 2(1.9) 100.0
100.0 1(0.8) 100.0
100.0 1(0.8) 100.0
100.0 1(0.8) 100.0
0.0 0 (0.0) 0.0

NNM = nocturnal neuroactive medication.

The frequency of newly initiated, scheduled NNM
use in the ICU we report is a potential concern given the
current paucity of controlled evidence demonstrating
the use of a NNM improves sleep or reduces delirium in
critically ill adults (1, 6-10). Practice guidelines do not
support the routine use of any of the NNMs evaluated
in our study (1). Important potential safety concerns
exist with ICU NNM use, particularly among older
adults and when they are continued after hospital dis-
charge (14). The very low prevalence of nocturnal-only
benzodiazepine use we observed is noteworthy and
may be a result of high clinician awareness regarding
their deliriogenic potential (15) and guidelines advo-
cating against their routine use (1). Nonbenzodiazepine
hypnotics like zolpidem were not used in our cohort, as
they are not on formulary at MGB Health. The frequent
continuation of newly initiated, scheduled NNM's after
transfer to the floor or beyond hospital discharge, sug-
gests ICU teams may not be discussing the continued
role for these agents during interprofessional rounds.
Medication reconciliation efforts regarding NNM use
at ICU discharge that consider persistent insomnia,
nocturnal wakefulness, or nocturnal delirium-associ-
ated agitation are needed.
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The low frequency by which sleep quality or quantity
was documented in the patient record by physicians or
nurses may also be related in part to the current lack of
a standard objective or subjective method to evaluate
sleep on a routine basis in the ICU (1, 2). Sleep, with its
many domains and the current lack of a valid and feasible
assessment method, is challenging to evaluate in the ICU
setting, particularly in patients who are mechanically
ventilated or sedated. Current guidelines do not advocate
the routine assessment of sleep in critically ill adults (1).

Our study has important limitations. The retro-
spective design did not allow us to collect data on the
nocturnal symptoms (e.g., insomnia, wakefulness, or
agitation) that could drive scheduled NNM initiation
or the specific prescribing rationale of the physician. It
is therefore impossible to determine whether the NNM
prescribing we report was appropriate. Certain base-
line conditions including psychiatric comorbidities that
could have influenced NNM use were not collected. The
use and success of nonpharmacologic sleep improve-
ment/delirium reduction strategies may have influenced
NNM use, but a sleep improvement protocol was not in
use in any ICU at the time of the study and data on the
use of other delirium-reducing efforts was not able to
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be collected (1, 12). Although we only included sched-
uled NNMs administered between 6:00 pm and 2:00
AM period, it is possible that some of these orders were
not prescribed with an intent to improve sleep. NNM
prescribing practices and ICU clinician documentation
may have changed since 2017 and after publication of
the Pain, Agitation/Sedation, Delirium, Immobility, and
Sleep Disruption guidelines in 2018 (1). Results from a
single health system might reflect local care patterns and
not be generalizable to other centers.

CONCLUSIONS

Scheduled NNMs (particularly antipsychotics and
melatonin agonists) are frequently newly initiated in
the ICU, often continued beyond hospital discharge
and poorly documented by clinicians. Our results
highlight the importance for critical care clinicians to
evaluate current NNM prescribing practices at their
institution and better document the rationale for why
they are being initiated. They also underscore the need
for more research regarding the role of medications to
improve sleep in critically ill adults.
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