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Background: Patient-controlled analgesia (PCA) is an “on-demand” system which allows
patients to self-administer intravenous medications in small bolus doses. Based on the
principles of PCA, we developed Patient-Controlled Sleep (PCSL) for chronic intractable
insomnia where the traditional analgesics in PCA were replaced with dexmedetomidine
(Dex), an alpha-2 agonist widely used for premedication, sedation, anxiolysis and analgesia.
The purpose of this study was to assess the feasibility of the new method for the treatment of
chronic intractable insomnia.

Patients and Methods: Patients with chronic intractable insomnia undergoing PCSL
(n=20) were evaluated with the Pittsburgh Sleep Quality Index (PSQI), Symptom
Checklist 90 (SCL-90), Hamilton Anxiety Scale (HAMA) and Hamilton Depression Scale
(HAMD) before and after the treatment. The patient characteristics, overall outcomes and
related side effects were also assessed.

Results: Fifteen patients completed the treatment protocol. The duration of PCSL varied
from a few days to four months, and the dosage of Dex gradually decreased without eliciting
signs or symptoms of tolerance or physical dependence. The sleep quality improvement
occurred immediately after the therapy in 12/15 patients, and of which, 7/12 patients
achieved continuously improved sleep quality in follow-up.

Conclusion: PCSL with Dex might be a potential treatment for patients with chronic
intractable insomnia. However, it is an off-label use, and the potential side effects of
dexmedetomidine with long-term use needs further evaluation.
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Introduction

Insomnia is one of the most frequent sleep disorders in the world with an estimated
prevalence ranging from 8~20% in adults."* The absence of sleep is associated
with significant health and economic burdens, reduced work efficiency and quality
of life.> Common pharmaceutical treatments of insomnia, based on the use of
benzodiazepines and non-benzodiazepine hypnotics,* can cause residual effects,
withdrawal reactions, tolerance, abuse potential and physical dependence.’
Further, these drugs alter sleep structure and reduce the depth of non-rapid eye
movement sleep.® These various safety concerns have limited their prolonged use.
For patients with chronic intractable insomnia, who have not responded to conven-
tional treatments such as pharmacotherapy, physical therapy (Transcranial Magnetic
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Stimulation, etc.) and cognitive behavioral therapy (CBT),
an alternative treatment option that promotes sleep via
a different mechanism of action is needed.

In the 1970s, analgesic researchers began to test instru-
ments that would allow post-operative patients to self-
administer small doses of opioid drugs when they felt the
need for them.” This would be termed patient-controlled
analgesia (PCA),
controlled infusion pump that has been successfully used

consisting of a microprocessor-

to meet analgesic requirements. Patient-controlled sedation
(PCS) was first adapted for controlled anxiolysis using
diazepam by Galletly and associates in 1989 and after-
wards for peri-operative sedation using either midazolam
or propofol.®° It is a method to meet patients’ highly
individual needs for sedative therapy.' However, drugs
applied in PCS, primarily midazolam and propofol, can
induce tolerance and pharmacological dependence when
used over long periods of time; therefore, it is not appro-
priate for the treatment for chronic insomnia.
Dexmedetomidine (Dex) was initially approved by the
United States Food and Drug Administration (FDA) in
1999 for the short-term sedation of intubated and mechani-
cally ventilated patients.'' Recent studies have shown that
Dex infusion modestly ameliorated the subjective sleep
quality in post-operative and intensive care unit (ICU)
patients.'> Dex induces a state mimicking natural sleep
accompanied by an increase in slow-wave activity,'> with
the unique aspect that patients remain easily rousable and
respiration is minimally affected. Moreover, withdrawal
symptoms seem to be lacking in the setting of prolonged
use.'
Based on the above background, we began a pilot
project to examine a new concept: Patient-Controlled
Sleep (PCSL), a technology that allows patients with
chronic intractable insomnia to intermittently trigger mea-
surable doses of Dex through a patient-controlled device to
produce and maintain natural sleep.

Patients and Methods
Ethical Approval

The single-center, single-arm, pilot study was approved by
the Institutional Review Board (IRB) of the Aviation
General Hospital of China Medical University (HK2015-
03-01), and registered on Chinese Clinical Trial Registry
(ChiCTR2000035041). The study protocol was conducted
in accordance with the Declaration of Helsinki.'> All par-
ticipants provided written informed consent to participate

in the study. They were fully aware of the off-label use,
unclear outcomes, and possible side effects, such as nau-
sea, vomiting, dizziness, bradycardia, infection, and
unforeseen adverse events.

Participants

The study was performed at our center between May 2015
to March 2019. Eligible Participants fulfilled the diagnos-
tic criteria for insomnia (the fifth edition of the Diagnostic
and Statistical Manual of Mental Disorders), including
severe difficulties initiating sleep, maintaining sleep, and/
or early morning awakenings with no ability of return to
sleep; have insomnia duration of at least three times
a week for at least 3 months; and complain of impaired
daytime functioning.'® In addition, these patients had been
diagnosed and treated by the sleep medicine specialist
prior to being referred our center. They were not sensitive
to hypnotics (or have a history of abuse of hypnotics), and
also failed to respond to physical therapy and CBTi. The
following exclusion criteria were used: presence of sleep
apnea defined as apnea-hypopnea index greater than 15 or
periodic limb movements during sleep; working night
shifts and unable or unwilling to discontinue this work
pattern; having a serious somatic condition preventing
further participation; unwillingness or inability to gradu-
ally stop taking sleep medication. The flow diagram of the
therapeutic process is shown in Figure 1.

Dex Titration
Patients preparing for Dex titration were asked to fast for 6
hours, but clear liquids were allowed up to 2h before

20 participants eligible

Dex titration

5 patients discontinued
3 bradycardia
1 blood pressure fluctuation

1 giving up

15 patients completed

Figure | Flow diagram of therapeutic process.
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titration. Height and weight were assessed for body mass
index (BMI) calculation. Upon arrival into the post-
anesthetic care unit (PACU), patients were placed in the
supine position. A dedicated intravenous cannula was
inserted by a certified registered nurse anesthetist
(CRNA) and an infusion of saline solution (500 mL) was
commenced. Patients were monitored using an electrocar-
diogram, pulse oximetry, non-invasive blood pressure and
end-tidal carbon dioxide monitoring devices during the
procedure. Two hundred mcg of Dex (Yangtze River
Pharmaceutical Group Co., Ltd., Jiangsu, China) was
diluted with 0.9% normal saline to 50 mL in a syringe
(the final drug concentration was 4 mcg/mL), and con-
nected to a Constant Speed Syringe Pump (Kelly Med™
Syringe Pump, KL-605T, Beijing, China), that was then
infused via the intravenous cannula. The titration protocol
was designed by an experienced anesthesiologist (An JX),
and the operation and evaluation were performed and
recorded by an attending anesthesiologist (Fang QW).
The constant speed syringe pump was operated by the
anesthesiologist with a basal rate of 0.1 mL/h (0.4 mcg/
h), a bolus dose of 2.5 mL (10 mcg), and a lockout interval
of 10 minutes. The degree of sedation was evaluated every
5-10 min before the start of the next bolus. The evaluation
was conducted according to the Modified Observer’s
of Alertness/Sedation (MOAAS) Scale,
which was based on the assessment of responsiveness in

Assessment

the original Observer’s Assessment of Alertness/Sedation
Scale.'”!® Finally, patients were escorted back to the ward
by the nurse after awakening and reaching the discharge
criteria of the PACU.

Rescue Protocol

Blood pressure (BP) was controlled within 30% of baseline.
If the BP went outside that target range, it was increased
with phenylephrine or decreased with nitroglycerin. If the
heart rate (HR) dropped below 45 bpm, anisodamine was
administered; atropine and isoproterenol were available if
the previous treatment was ineffective. Further medical
management was at the discretion of the anesthesiologist.

Administration of PCSL

After Dex titration, patients were excluded if they com-
plained of being uncomfortable or experienced side effects,
such as transient hypertension, bradycardia or hypotension.
Those patients who tolerated the treatment were included as
candidates to continue PCSL. The Patient-controlled device
(Rehn Medtech Co., Ltd., Jiangsu, China) protocols were

800 mcg Dex diluted to 200 mL (the final drug concentration
was 4 mcg/mL). The device was set up to deliver
infusion of 0.1 mL/h (0.4 mcg/h),
a maximum dose of 30 mL/h (120 mcg/h) and a bolus of

a continuous

1-3 mL (4-12 mcg), with a 10-minute lockout interval,
according to the Dex titration data generated in the PACU.
The loading dose was usually twenty-five percent of the
sleeping doses. To request sleep, patients could press
a button on a hand-held device to send a signal to the
microprocessor controlling the syringe driver, which
delivers a pre-determined dose of Dex via an intravenous
cannula. Additionally, the PCSL device enables patients to
self-administer by pressing the button whenever they wake
up during the night. HR and peripheral arterial oxygen
saturation (SpO,) were monitored overnight by specially
trained nurses during sleep in a sound-insulated ward. BP
and respiratory rate (RR) were monitored 1 h after PCSL
administration. The rescue protocol was the same as
described in the rescue protocol section.

Adverse Events Assessment
Adverse effects were also recorded by a physician (Wang
Y) throughout the treatment period, such as nausea, vomit-
ing, headache,
respiratory depression, fluctuation of BP,

dizziness, tinnitus, itching, dyspnea,
and HR

reduction.

Assessment of Sleep

The Pittsburgh Sleep Quality Index (PSQI) is a self-
reported questionnaire to assess sleep quality over
a l-month time interval. PSQI has 19 individual items
and reflects seven different dimensions of sleep, including
subjective sleep quality, sleep latency, sleep duration, habi-
tual sleep efficacy, sleep disturbances, sleep medication,
and daytime dysfunction. The sum of seven components
generates a global PSQI score ranging from 0 to 21, with
a higher score representing poorer subjective sleep
quality.'® PSQI was assessed in three different periods:
before the first treatment, the first morning after the last
treatment, and 6 months after the last treatment.

Psychometric Evaluation

Chinese versions of the Symptom Checklist 90 (SCL-90),
Hamilton Depression Scale (HAMD) and Hamilton
Anxiety Scale (HAMA) were collected during three dif-
ferent time periods: before the first treatment, first morning
after the last treatment, and 6 months after the last treat-
ment. SCL-90 scores >160 are considered as existing mild
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psychological problems; therefore, this study used “1” to
indicate a score >160, and “0” to indicate a score <160.

Follow-Up

Patients were recalled for follow-up clinical visits 6 months
after the last treatment. The score of PSQI, SCL-90, HAMD
and HAMA were collected by telephone enquiries and
online questionnaires. Follow-up interviews were performed
by two physicians who were not involved in the clinical
procedure. All personal information were recorded at the
Case Record Form (CRF) and be kept strictly confidential
for research purposes only. The research team members will

be responsible for maintaining personal data.

Statistical Analysis

Statistical analyses were performed with Statistical Package
for Social Sciences (SPSS) 22.0. Variables with normal dis-
tributions were expressed as mean + standard deviation (SD).
Categorical data were presented as percentages. Comparisons
of differences before and after treatment were with paired
t-tests. Comparisons of differences between groups were
examined with an independent sample #-test. A p-value of
<0.05 was considered to be statistically significant.

Table | Patient Characteristics

Results

Characteristics of the Patients

Patients’ characteristics for all 20 cases are shown in Tables
1 and 2. There were 12 (60%) females and 8 (40%) males,
mean age was 49.60 (+11.32) years, and the duration of
insomnia was on average 8.46 (+8.31) years. The clinical
laboratory tests of patients before treatment were listed in
Supplemental Table 1. The previous psychiatric diagnoses

were presented in Supplemental Table 2. All of the partici-

pants had previously received treatment for insomnia.

Dex Titration

All 20 patients accepted Dex titration. The depth of seda-
tion (MOAAS decreasing from 5 to 2) was associated with
increasing dosage of Dex. As shown in Figure 2, the mean
dosages of Dex required to achieve MOAAS levels 4, 3 or
2, which are similar to drowsy, light sleep and deep sleep,
were 21.54 (x11.44) mcg, 34.69 (£16.16) mcg and 54.31
(£31.96) mcg, respectively.

During this process, HR significantly decreased
(*P<0.05) from 66.30 (£10.25) to 58.20 (+6.43) as the
MOAAS decreased from 5 to 4, with a decreasing ampli-
tude of 11.61 (£6.14) %. During decreasing values of
MOAAS from 4, 3, to 2, the HR remained stable although

Patient Age Gender | Duration of Insomnia Weight BMI (kg/ HR BSP BDP
No. (Year) (Years) (kg) m?) (BPM) (mmHg) (mmHg)
| 41 F 0.25 58 224 72 120 70
2 46 F 10 51 211 70 120 70
3 67 M | 73 239 55 130 75
4 57 F 12 69 25.1 80 108 67
5 49 M 10 N/A N/A 78 130 80
6 56 M 10 745 25.8 71 135 75
7 46 F 3 50 20.8 60 95 60
8 69 M 20 65 24.5 78 125 76
9 57 M | 65 254 78 140 60
10 41 F 6 54 228 64 93 59
I 35 F 10 48 17.8 78 99 59
12 6l F 5 64 24.7 60 127 71
13 46 F 10 65 23.6 72 130 82
14 57 F 2 65 254 60 132 75
15 41 M 30 68 244 71 138 88
16 27 M 1.5 76 N/A 78 130 78
17 40 M 5 74 237 63 118 75
18 66 F 26 62 243 78 (| 67
19 49 F 25 66 21.0 56 110 55
20 41 F 4 59 23.0 56 127 69

Abbreviations: BDP, baseline diastolic pressure; BMI, body mass index; BPM, beats per minute; BSP, baseline systolic pressure; HR, heart rate; M, male; N, normal; N/A, not

available; F, female.
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Table 2 Patient General Characteristics

Variables Patients
Age (years) 49.60+11.32
Gender, n (%)

Male 40

Female 60
BMI (kg/m?) 23.31+2.14
Baseline heart rate (BPM) 68.90+8.80
Baseline systolic pressure (mmHg) 120.90+14.00
Baseline diastolic pressure (mmHg) 70.55+8.73
Duration of insomnia (years) 8.46+8.31

Abbreviations: BMI, body mass index; BPM, beats per minute.

the dosage of Dex was increasing. Although SBP/DBP
decreased slightly from 118.10 (£17.72)/69.60 (x12.09)
mmHg to 112.80 (£20.86)/66.20 (+11.47) mmHg as the
sedation level changed from 5 to 2, these changes were not
statistically significant. In addition, no statistically signifi-
cant changes in SpO, and RR were recorded during Dex
titration. Further details are provided in Figure 3.

Discontinuation of PCSL

Five of the 20 patients received no further treatment for
various reasons after the Dex titration. Among them, three
patients (Patient #3, 12 and 13) suffered heart rate
decreases below 50 bpm, one patient (Patient #9) had
a blood pressure fluctuation over 20% of the baseline,
yet none of these side effects required medication treat-
ment, and one patient (Patient #8) voluntarily gave up
treatment due to the perception of inefficacy. No patient
developed fever, sepsis or other systemic toxic effects.
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Figure 2 Dosage of dexmedetomidine (Dex) required in different sedation level
measured by Modified Observer’s Assessment of Alertness/Sedation (MOAAS).

Outcomes

Fifteen (ten women, five men) of the 20 participants
adhered to the treatment protocol. Vital signs, results of
the physical, electrocardiographic, and clinical laboratory
examinations did not vary before and after treatment. The
sleep assessments for all fifteen patients are shown in Table
3. The PSQI score significantly decreased (*P<0.05) from
14.33 (# 3.66) to 8.40 (£ 6.15) after treatment. The follow-
up score was 10.26 (£ 6.13), which is also significantly
decreased (*P<0.05) than pre-treatment. Among these fif-
teen, three patients (Patient # 14, 15, 16) failed to sleep at
night after PCSL, twelve patients had improved sleep qual-
ity after PCSL. The treatment time of patients varied from
several days to four months. During the final follow-up, five
patients (Patient # 2, 5, 6, 11, 19) achieved improved sleep
quality during treatment, but insomnia recurred after cessa-
tion of treatment. Seven patients (Patient # 1, 4, 7, 10, 17,
18, 20) had lower PQSI scores 6 months after the treatment
than before, among which, the PQSI score of three patients
(Patient # 1, 10, 17) was below 5 and their sleep quality was
significantly improved, and rarely needed additional hyp-
notics for insomnia.

As shown in Table 4, all patients were in a state of
anxiety or depression, and six of them had mild psycho-
logical problems before treatment. HAMA significantly
decreased (*P<0.05) from 17.00 (£9.99) to 11.27 (£8.40)
after treatment. The follow-up score was 10.46 (+ 8.26).
Anxiety assessed by the HAMA at the follow-up was
significantly reduced (*P<0.05) compared to the pre-
treatment. The HAMD score was 14.33 (£ 3.66) pre-
840 (£ 6.15) post-treatment, and 12.31
(£9.89) in follow-up periods. HAMD scores of patients

treatment,

in the post-treatment and follow-up periods were signifi-
cantly lower than pre-treatment (*P<0.05).

Interestingly, patient #17 received treatment for four
months. This patient required 3 to 4 different kinds of hypno-
tics, including clonazepam, zolpidem, oxazepam, and contin-
ued these hypnotics at the time of initiation of PCSL. Between
the first to ninth treatments, the dosage of hypnotics was
gradually reduced and at the ninth treatment, clonazepam
and zolpidem were discontinued. After the sixteenth treatment,
oxazepam was also stopped completely. Although the dosage
of Dex required for sleep increased with the initial withdrawal
of the hypnotic drugs, following discontinuation of all hypno-
tics the Dex dose gradually decreased. After treatment, the
score of PSQI, HAMA and HAMD was significantly reduced.
Further details are provided in Figure 4.
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Figure 3 The vital signs change during different sedation levels. Trajectory of the change in the (A) heart rate (HR) in beats per minute, (B) systolic blood pressure (SBP)

and diastolic blood pressure (DSB) in mmHg, (C) peripheral arterial oxygen saturation

(SpO,) and (D) respiratory rate (RR) in breaths per minute according to the sedation

level measured by Modified Observer’s Assessment of Alertness/Sedation (MOAAS) (*P<0.05).

Discussion

Our study suggests that PCSL is feasible for the treat-
ment of chronic intractable insomnia when introduced
specifically as two separate processes: Dex titration fol-
lowed by PCSL administration. The first process is used
as a preliminary experience for PCSL administration.
The titration process showed that the dosage of Dex
varied widely among patients, which may be due to
the difference in liver metabolic activity or differences
in expression at the level of the alpha-2 adrenergic
receptors or other factors. Considering this individual
variability, it is important to obtain the appropriate
dosage for patients with the initial titration stage to set
the parameters for PCSL. Additionally, five of the
twenty patients received no further treatment for side
effects or other reasons after Dex titration. The most
frequently reported adverse effects associated with Dex
in published reports include hypotension, hypertension
and bradycardia, which are closely related to the loading
dose and infusion rate. So, it is necessary to select

patients carefully and to determine appropriate dosage
of Dex regarding safety.

This finding demonstrates that PCSL can improve the
subjective assessment of sleep immediately after therapy in
12/15 patients with chronic intractable insomnia, and 7/12
patients achieved continuously improved sleep quality in our
follow-up. Dex exerts its hypnotic action through selective
activation of central pre- and post-synaptic alpha-2 adrenergic
receptors in the locus coeruleus. It inhibits locus coeruleus—
derived noradrenergic neurotransmission to the ventrolateral
preoptic nucleus (VLPO), thus disinhibiting the VLPO and
provoking an inhibition of cortical arousal nuclei.”® Akeju et al
posited that the altered arousal states induced with the admin-
istration of Dex neurophysiologically approximates natural
sleep and he termed this “biomimetic* sleep.”’ This seems to
be a more appropriate term to define this method, i.e., Patient-
controlled Biomimetic Sleep.

The mechanism for long-term recovery from chronic
intractable insomnia after PCSL is still unclear. One possible
mechanism may be attributed to Dex’s neuroprotective
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Table 3 Effect of Patient-Controlled Sleep

Patient | No. of Pre- Post- 6
No. Treatments | Treatment | Treatment | Months
PSQI PSQI Follow-
Up
PSQI

| 100 15 6 4

2 6 16 3 11

4 12 9 3 7

5 6 10 9 11

6 7 12 4 12

7 5 14 8 8

10 14 14 0 0

11 7 9 6 8

14 6 15 13 15

15 5 19 19 19

16 7 21 21 21

17 117 15 12 4

18 30 16 7 10

19 5 19 16 19

20 30 I 5 5

Abbreviation: PSQI, Pittsburgh Sleep Quality Index.

effects. Sleep deprivation can lead to neuronal injury and
waste products accumulating in the brain.**** Animal
that
exerting a protective effect on neuronal

have shown Dex can attenuate

4

experiments
neuroapoptosis,’
injury,® and thereby protecting cognitive function.?® In addi-
tion, the glymphatic system is a cerebrospinal fluid-

Table 4 Psychometric Evaluation

interstitial fluid exchange system dependent on the water
channel aquaporin-4 that is normally polarized on astrocyte
end-feet. This is proposed to account for the clearance of
abnormal proteins (eg, f-amyloid) and metabolites (eg, lac-
tate) from the brain.”” Noradrenaline (NE) is a key neuro-
transmitter to regulate the function of the glymphatic system.
Dex can decrease NE release, producing a substantial
decrease in the volume of the interstitial (extracellular)
space, allowing streams of water to pass through them
increasing the clearance of waste products in the brain.*®
Another possible mechanism could be that comfortable sleep
after PCSL helps patients to restore their sleep homeostasis.

Dex has a distribution half-life of about 6 minutes and
an elimination half-life of approximately 2 hours.”” It is
metabolized in the liver by glucuronization and CYP2A6
hydroxylation and then excreted primarily in the urine.
Research shows that Dex could inhibit CYP-450 isoen-
zyme 3A4 and interfere with the metabolism of some
drugs, such as valdecoxib and tacrolimus.>%! Therefore,
in clinical application, attention should be paid to the
possible drug—drug interactions or adverse reactions
caused by the combination of Dex with these and other
drugs.

Three patients treated with PCSL did not achieve satis-
factory clinical efficacy. Among them, one patient with
insomnia was caused by jugular vein thrombosis, which
may lead to tinnitus and cerebral blood insufficiency, and

Patient Pre-Treatment Post-Treatment 6 Months Follow-Up
No.
HAMA HAMD SCL- | HAMA HAMD SCL- | HAMA HAMD SCL-
(Score) (Score) 9 (Score) (Score) 90 (Score) (Score) 90

| 16 20 | 6 10 0 5 13 0

2 20 23 | 13 11 | 14 16 I

4 7 8 0 7 6 0 7 6 0

5 2 10 0 3 10 0 N/A N/A N/A

6 16 16 0 13 16 0 N/A N/A N/A

7 18 30 | 10 23 0 13 23 I

10 14 5 0 3 5 0 | | 0

11 35 22 | 20 20 | 23 21 |

14 8 8 0 8 8 0 5 8 0

15 24 14 | 20 15 | 26 14 |

16 24 38 | 25 32 | 20 36 |

17 37 32 | 28 24 | 0

18 16 7 0 3 6 0 2 0

19 12 13 0 8 10 0 10 10 0

20 6 35 0 2 7 0 2 2 0
Abbreviations: HAMA, Hamilton Anxiety Scale; HAMD, Hamilton Depression Scale; N/A, not available; SCL-90, Symptom Checklist 90.
Nature and Science of Sleep 2020:12 submit your manuscript 1039
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Figure 4 The dosage of dexmedetomidine (Dex) applied over the number of treatments in Patient #17.

we speculated that PCSL was not effective because the
patient’s insomnia resulted from complications of jugular
vein thrombosis. The other two patients who failed to
achieve the desired effect may not have received an ade-
quate dose of Dex; however, the parameters were deter-
mined by titration. We speculate that there may be
a diurnal difference in the dosage of Dex required by the
body, and the titration obtained during the day may be
different from that required at night. A re-application of
the Dex titration may be helpful in resetting or determin-
ing parameters.

Individuals suffering from insomnia are more likely to
report emotional distress, including anxiety disorders and
depression, and recurrent health problems.*? Recently,
genomic studies have also demonstrated a genetic correla-
tion between insomnia and psychiatric traits, and identified
a causal effect of insomnia on depression.**** Most of the
included patients were noted to be suffering with both
anxiety and depression, which was alleviated after PCSL.
It is possible that the sedative effect of Dex may be useful
in relieving the anxiety and depression that accompanies
insomnia. It is also possible that psychological problems
could be reduced after sleep quality is improved.

PCSL requires a procedure in a post-anesthesia care
unit staffed by a team of health-care professionals and an
inpatient stay. These resource and cost requirements limit
conventional treatments.

access compared to other

Nevertheless, for patients with chronic intractable insom-
nia, who were unsuccessfully treated with currently avail-
able therapeutic methods, PCSL could serve as a new
treatment option. Patients’ demands are used to trigger
a suitable infusion bolus dose for achieving an individually
stable effective dose. The pharmacokinetic properties of
Dex, particularly its rapid re-distribution,”” and pharmaco-
logical effect that produces biomimetic sleep makes it
suitable for PCSL. However, the available literature
describing safety, dosing, and interactions, especially
with long-term use, remains limited. Physicians will need
to more rigorously evaluate the risks of long-term use.

Limitations

This study has a small sample size. Therefore, large-scale
multi-center clinical studies should be conducted to pro-
vide more robust evidence to assess long-term efficacy.
Secondly, the data of actigraphy and polysomnography
were not recorded at the CRF nor processed statistically.
Thirdly, questionnaires to evaluate life quality and lifestyle
changes, eg, The MOS item short from health survey (SF-
36), were not administered. Fourthly, there are few reports
with small subject numbers describing the safety of dex-
medetomidine with long-term use. The potential side
effects of long-term use of Dex are undetermined and
may be a possible safety concern.
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Conclusions
To the best of our knowledge, this is the first report to

present that Dex PCSL might be a potential treatment for

patients with chronic intractable insomnia who respond

well to Dex. However, it is an off-label use and the long-

term efficacy needs further evaluation.
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