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ABSTRACT

Background Only a few studies have been reported
on the use of dexmedetomidine for sedating surgical
patients requiring epidural or spinal anesthesia. We con-
ducted a randomized, double-blind, placebo-controlled,
parallel-group study at 12 hospitals in Japan.

Methods Adult patients were randomly allocated
to receive an intravenous administration of placebo
or dexmedetomidine at 0.067, 0.25, 0.5 or 1.0 ug/kg
over 10 min after epidural or spinal anesthesia. All
dexmedetomidine groups received dexmedetomidine
0.2-0.7 pg/kg/h to maintain an Observer’s Assessment
of Alertness/Sedation Scale (OAA/S) score of < 4;
however, propofol was administered to rescue patients
who exceeded this score. Surgery was then started 15
min after study drug infusion in patients with OAA/S
score of < 4. The primary endpoint was the percentage
of patients not requiring rescue propofol to achieve and
maintain an OAA/S score of < 4.

Results Of the 120 enrolled and randomized patients,
119 were treated the study: 22 received placebo and 97
received dexmedetomidine (23-25 patients per dose).
Significantly more patients did not require propofol in
the dexmedetomidine 0.5 and 1.0 pg/kg groups (68.0%
and 80.0%, respectively) compared to the placebo
group (22.7%) (P = 0.003 and P < 0.001, respectively).
Common adverse events (AEs) were protocol-defined
respiratory depression, bradycardia and hypotension.
There was no significant difference in the incidence of
AEs between the dexmedetomidine and the placebo
groups.

Conclusion We concluded that loading doses of
0.5 and 1.0 pg/kg dexmedetomidine, followed by an
infusion at a rate of 0.2-0.7 ug/kg/h, provide effective
and well-tolerated sedation for surgical patients during
epidural or spinal anesthesia.

Clinical trials.gov identifier: NCT01438957
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Dexmedetomidine, a centrally acting a, adrenergic
receptor agonist, has preferable sedative properties
for monitored anesthesia care in patients undergoing
various surgical and diagnostic procedures.! It uniquely
lacks clinically significant respiratory depression ef-
fects,? unlike midazolam?® and propofol,* both of which
are commonly used as sedatives for monitored anes-
thesia care.” Dexmedetomidine also has several other
proven benefits: it can be titrated to achieve the desired
level of sedation? ©; it has analgesic-sparing effects that
decrease intra- and post-operative opioid use’”-8; it has a
sympatholytic effect, thus reducing tachycardia and hy-
pertension’-%; and its use makes it easy to awake patients
and obtain their cooperation.? % 1% 11 Current product
labelling also describes bradycardia, hypotension and
transient hypertension. Therefore, it is considered that
dexmedetomidine has the potential to become a safe
and effective sedative with less respiratory depression in
surgical patients requiring local anesthesia.

According to recent practice guidelines for mod-
erate sedation and analgesia in clinical procedures,
benzodiazepines and dexmedetomidine are used as
sedatives in settings not intended for general anesthe-
sia.> Although midazolam is a first-line sedative, it can
induce respiratory depression both as monotherapy'?
and in combination with opioid analgesics.> 1> Although
epidural or spinal anesthesia reduced conscious level
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Abbreviations: AE, adverse event; ASA, American Society of
Anesthesiologists; bpm, beats per minute; CI, confidence interval;
DBBP, diastolic blood pressure; DEX, dexmedetomidine; FAS,
full analysis set; NYHA, New York Heart Association; N.A., not
applicable; N, number; OAA/S, Observer’s Assessment of Alert-
ness/Sedation Scale; SBP, systolic blood pressure; SD, standard
deviation; SpO,, oxygen saturation; TEAE, treatment-emergent
adverse event; TUR-Bt, Transurethral resection of bladder tu-
mour; TUR-P, Transurethral resection of the prostate; VAS, visual
analogue scale
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due to broad suppression of transmission of peripheral
perception to central nervous system,'#~16 a recent
meta-analysis revealed that intravenous administration
of dexmedetomidine in patients receiving spinal anes-
thesia did not increase the depth of anesthesia, induce
hypotension during anesthesia, or produce excessive
post-operative sedation compared with placebo.!”
Dexmedetomidine also prolonged the duration both of
sensory and motor nerve blockade as well as the time
to first analgesic request.” However, the efficacy and
safety data on the use of dexmedetomidine as a sedative
in surgical patients requiring local anesthesia are lim-
ited and its optimal dosage for sedation during epidural
or spinal anesthesia has not been determined.

In this study, we aimed to evaluate the efficacy and
safety of dexmedetomidine as a sedative in Japanese
patients undergoing elective surgery with epidural or
spinal anesthesia and to investigate the optimal admin-
istration regimen of dexmedetomidine during epidural
or spinal anesthesia.

SUBJECTS AND METHODS

Study design

A prospective, randomized, placebo-controlled, double-
blind, parallel-group study was conducted at 12 sites
in Japan between June and November 2011. The study
was designed by representatives of eight participating
research centres in collaboration with two pharmaceuti-
cal companies, Hospira Japan Co., Ltd. Osaka, Japan,
currently Pfizer Japan Inc., Tokyo, Japan and Maruishi
Pharmaceutical Co., Ltd. Osaka, Japan. Data were col-
lected by anesthesiologists at each participating site.

The protocol was approved by the institutional
review board at each site, and all patients provided
written informed consent before enrolment. The study
was conducted in compliance with the ethical principles
of the Declaration of Helsinki, and according to the
requirements of the Japanese Pharmaceutical Affairs
Law, Japanese Good Clinical Practice and all relevant
regulatory standards.

Finally, the study protocol was registered in Japan
Pharmaceutical Information Center Clinical Trial
Information (JapicCTI-No. 111519) on 15 June 2011 and
was also registered in Clinical trials.gov (NCT01438957)
before patient enrolment.

Patient selection

Patients were included if they required sedation during
elective surgery that was expected to last > 30 min un-
der epidural or spinal anesthesia without intubation un-
der monitored sedation. The main inclusion criteria were
as follows: (1) age > 20 years; (2) American Society of

Anesthesiologists physical status score of I-1II at the
time of pre-operative diagnosis. The exclusion criteria
were as follows: (1) patients who had undergone general
anesthesia or had received a, adrenergic agonists or
antagonists within 7 days prior to the date of consent; (2)
patients with ventilatory failure requiring intubation or a
laryngeal mask; (3) patients with central nervous system
pathology that could lead to raised intracranial pressure,
uncontrolled seizures, or psychiatric disorders and could
impair our ability to assess the response to sedation; (4)
contraindications to the study drugs, opioids, other a,
adrenergic agonists, or other drugs that may be used in
the study; (5) patients diagnosed with unstable angina
or acute myocardial infarction within six weeks prior to
the date of consent; (6) heart rate < 50 beats per minute
(bpm), systolic blood pressure < 90 mmHg, or oxygen
saturation < 92% prior to study drug administration; (7)
patients with third-degree heart block without a pace-
maker; (8) patients who had experienced an increase in
alanine transaminase or aspartate transaminase > 2
the upper normal limit within 2 months prior to consent
or a history of hepatic failure; (9) pregnants or lactating
women; (10) any symptom or condition that might cause
undue risk to the patients if they participated, or might
preclude obtaining satisfactory study data; and (11)
patients who had received other study drugs within 30
days prior to the date of consent.

Treatment

The patients were randomly allocated in a 1:1:1:1:1 ratio
using a block design to a placebo group or 0.067, 0.25, 0.5,
or 1.0 pg/kg dexmedetomidine groups (the DEX 0.067,
DEX 0.25, DEX 0.5 and DEX 1.0 groups).

Each treatment group received a loading dose of
placebo or 0.067, 0.25, 0.5, or 1.0 pg/kg dexmedetomi-
dine over 10 min followed by a maintenance dose of
placebo or 0.2—0.7 pg/kg/h of dexmedetomidine.

Patients received a 10 to 12 mL/kg intravenous
infusion of saline or crystalloid fluid for nearly 30 min
before the epidural or spinal anesthesia to minimise
the risk of anesthesia-induced hypotension. During
fluid administration, the spinal or epidural anesthesia
was applied to induce regional anesthesia. When
adequate anesthesia was achieved in the presence of
systolic blood pressure > 90 mmHg and heart rate >
50 bpm, fluid administration was stopped, and infu-
sion of the study drug was started. Patients received
intravenous administration of the study drug (placebo
or dexmedetomidine) over 10 min via two dosing lines
to maintain blinding: the first line delivered a study
drug at 0.375 mL/kg/h (to deliver a dose of 0.25, 0.5
or 1.0 pg/kg dexmedetomidine or placebo prepared in
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indistinguishable vials) and the second line delivered
a study drug at 0. mL/kg/h (to deliver a dose of 0.067
pg/kg dexmedetomidine or placebo). The maintenance
infusion was started immediately after completion of
the initial infusion at a rate of 0.1 mL/kg/h (0.4 pg/
kg/h dexmedetomidine or placebo), and was adjusted
between 0.05 and 0.175 mL/kg/h (0.2-0.7 pg/kg/
h dexmedetomidine or placebo) to maintain a target
sedation level of 3 to 4 on the Observer’s Assessment of
Alertness/Sedation Scale (OAA/S).!8

Surgery was started immediately at 15 min after
starting the study drug infusion in patients whose
OAA/S score had reached < 4 once. If the OAA/S score
was 5 at any time during the maintenance infusion, the
maintenance infusion rate was increased to a maximum
rate of 0.175 mL/kg/h (0.7 pg/kg/h dexmedetomidine
or placebo). If this did not improve the OAA/S score,
0.2 mg/kg of propofol was gradually and intravenously
administered, and it could be repeated until the target
level of sedation was achieved. If the OAA/S score was
< 3 at any time during the maintenance infusion, the
infusion rate was decreased to a minimum rate of 0.05
mL/kg/h (0.2 pg/kg/h dexmedetomidine or placebo).
The infusion was stopped at the investigator’s discretion
after the surgery.

We observed and recorded the OAA/S scores,
vital signs and oxygen saturation during infusion of the
study drug and until 1 h after stopping the study drug
infusion.

As supplemental analgesic, bolus fentanyl was
administered intravenously when a patient verbally
complained or had clinical symptoms (e.g., perspiration,
tachycardia or increased systolic blood pressure). An in-
travenous bolus of 0.5 pg/kg fentanyl was permitted to
treat pain at minimum intervals of 15 min. Treatment-
emergent adverse events (TEAEs) were recorded during
infusion and for 24 h after the end of the study drug
infusion. Serious TEAEs were followed up for 30 days.

Efficacy and safety evaluation

The primary efficacy endpoint was the percentage of
patients who did not require rescue propofol to achieve
and maintain an OAA/S score < 4 during study drug
administration. Secondary endpoints included the fol-
lowings: (1) the administration frequency of propofol re-
quired to achieve and maintain an OAA/S score <4, and
the time to first rescue propofol dose; (2) the percentage
of time spent with OAA/S scores of <4 and 3—4 during
infusion of the study drug; (3) the percentage of patients
who did not require rescue fentanyl and the administra-
tion frequency of fentanyl; and (4) the time to achieve
an Aldrete score > 8 and all scoring items > 1 following

16

discontinuation of the study drug.!” Within 24 h after
discontinuation of the study drug, the investigator rated
several factors including the ease of maintaining seda-
tion, hemodynamic stability, respiratory stability and
patient cooperation, using visual analogue scale (VAS).
Patients also rated their satisfaction with sedation and
any associated anxiety. Finally, safety was evaluated,
focusing on the incidences of hypotension, hyperten-
sion, bradycardia, tachycardia, hypoxia, and respiratory
depression (as defined in Table 1), as well as post-
surgical nausea and vomiting, and abnormal laboratory
values.

Sample size

Assuming an efficacy rate of 55% in the DEX groups
and 10% in the placebo group, the sample size was esti-
mated to be 20 patients per group to detect a difference
(45%) between the DEX groups and the placebo group
at a two-sided significance level of 5% with a power of
80% based on the y>-test. Allowing for exclusions and
drop-outs, we aimed to enrol 24 patients per group (120
patients in total).

Statistical methods

A closed testing procedure was used to control
familywise error rate for multiple comparison in each
efficacy endpoint. Comparison between the DEX 1.0

Table 1. Criteria for hemodynamic and respiratory
adverse events

Parameter Measured value Adverse event
name
<80 mmHg or .
. Hypotension
>30% decrease from baseline
SBP
> 180 mmHg or .
. . Hypertension
>3 0% increase from baseline
<50 mmH; Hypotension
DBP g yp .
> 100 mmHg Hypertension
<40 bpm or .
. Bradycardia
>30% decrease from baseline
Heart rate
> 120bpm or .
) . Tachycardia
>30% increase from baseline
Respiration <8 bpm or Respiratory
rate > 25% decrease from baseline depression
0
SpO, < 90% or Hypoxia

> 10% decrease from baseline

Regardless of the criteria, any value requiring medical interven-
tion was considered an adverse event. bpm, beats per minute
(heart rate) or breaths per minute (respiratory rate); DBP, dia-
stolic blood pressure; mmHg, millimeter mercury; SBP, systolic
blood pressure; SpO,, oxygen saturation.
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and placebo groups was performed first, and com-
parison between the DEX 0.5 and placebo groups was
performed subsequently only if a significant difference
was observed in the first comparison. Comparisons of
the DEX 0.25 and 0.067 groups with the placebo group
were subsequently performed in the same manner.
Unless a significant difference was observed between
two groups, this procedure was discontinued.

For the primary efficacy analysis of the percentage
of patients who did not require rescue propofol, and
for the secondary efficacy analysis of the percent-
age of patients who did not require rescue fentanyl,
comparison was performed between each DEX group
and the placebo group by the Mantel-Haenszel test.
The odds ratios and 95% confidence intervals (Cls) for
each comparison of the percentage of patients who did
not require propofol were calculated. A dose-response
relationship was assessed by the Mantel extension test
as a secondary analysis, with setting the placebo as
0 pg/kg. For the secondary efficacy analyses of the
propofol and fentanyl administration frequency, the
percentages of time with OAA/S scores of < 4 and 3—4
during the study drug infusion, and the patient evalua-
tion of satisfaction and anxiety, comparison between the
DEX groups and the placebo group was performed by
the Cochran—Mantel-Haenszel test. In addition, for the
secondary efficacy analysis of the time to first rescue
dose of propofol, the median time and 95% CI were
determined by the Kaplan—Meier method, and the DEX
groups were compared to the placebo group using the
stratified log-rank test. For the time to reach an Aldrete
score > &, the median and 95% CI were determined by
group, and comparison between the DEX groups and
the placebo group was performed by the stratified log-
rank test. For the investigator’s VAS scores, descriptive
statistics of each VAS score were presented by group,
and comparison between each DEX group and the pla-
cebo group was performed using the Cochran—Mantel—
Haenszel test. All analyses were adjusted by the type of
anesthesia (epidural or spinal anesthesia), as appropriate.

Incidences of total and individual TEAEs were
reported by group with comparisons between each DEX
group and the placebo group based on the y? tests. The
efficacy and safety analyses were conducted on the full
analysis set, defined as all patients who received any
study drug. In addition, subgroup analyses were strati-
fied by age (< 65 and > 65 years) and by anesthesia type
(epidural or spinal) for the primary (3’ tests) and sec-
ondary (Wilcoxon two-sample tests) efficacy endpoints,
as well as for the safety evaluations. A p-value of < 0.05
was considered statistically significant in all analyses.

RESULTS

Baseline characteristics

A total of 120 patients were randomized, though 1 pa-
tient in the placebo group did not receive the study drug.
The full analysis set therefore comprised 119 patients,
who were allocated as follows: 22 received placebo, 23
received 0.067 ng/kg dexmedetomidine, 24 received
0.25 ng/kg dexmedetomidine, and 25 each received 0.5
and 1.0 pg/kg dexmedetomidine (Fig. 1). The baseline
characteristics were similar in these groups (Table 2).

Efficacy

The numbers and percentages of patients who did not
require rescue propofol during the study drug infusion,
assessed as the primary endpoint, were significantly
higher in the DEX 0.5 and 1.0 groups than in the
placebo group (P = 0.003 and P < 0.001, respectively,
Table 3). In addition, a significant linear dose-response
relationship was noted in the four DEX groups (P <
0.001).

The frequency of propofol administration was
significantly less in the DEX 0.25, 0.5 and 1.0 groups
than in the placebo group (P = 0.006, P <0.001 and P <
0.001, respectively, Table 4). The median time period to
first administration of propofol could not be calculated
for the DEX 0.5 and 1.0 groups, because few patients in
these DEX groups received propofol. The time period
to first propofol was significantly longer in the DEX 0.5
and 1.0 groups compared with the placebo group (P =
0.001 and P < 0.001, respectively, Table 4).

The higher the dexmedetomidine dose, the more
rapid the decrease in the OAA/S score. The time period
spent with an OAA/S score < 4 was significantly longer
in the DEX 0.5 and 1.0 groups than the placebo group
(P =0.002 and P < 0.001, respectively), while there was
no significant difference between the DEX groups and
the placebo group at an OAA/S score of 3—4 (Table 5).
It took 15, 25, 25 and 50 min for the DEX 1.0, 0.5, 0.25
and 0.067 groups, respectively, on average to maintain <
4 for the mean OAA/S score. Compared to the placebo
group, the DEX 1.0, 0.5, 0.25 and 0.067 groups showed
the first significant decrease in mean OAA/S scores at
10, 15, 30 and 40 min, respectively, after starting the
infusion (P = 0.001, P =0.002, P =0.004 and P = 0.015,
respectively). During recovery from sedation, all DEX
groups recovered rapidly, although they showed signifi-
cantly lower OAA/S scores than the placebo group until
30 min after administration.

Few patients also required rescue fentanyl during
the study drug infusion (1 in the placebo group, 2 in the
DEX 0.67 group, 0 in the DEX 0.25 group and 1 each
in the DEX 0.5 and 1.0 groups), indicating that there
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Randomised patients n=120
Placebo n=23
DEX 0.067 pg/kg n=23
DEX 0.25 pg/kg n=24
DEX 0.5 ug/kg n=25
DEX 1.0 pg/kg n=25
Treated patients .
. n=119 Untreated patients n=1
(Full analysis set)
Placebo n=22 1 Placebo
DEX 0.067 ug/kg n=23 (Changed to general anesthesia)
DEX 0.25 pg/kg n=24
DEX 0.5 pg/kg n=25
DEX 1.0 pg/kg n=25
Completed patients n=116 Discontinued patients n=3
Placebo n=21 1 Placebo
DEX 0.067 pg/kg n=22 (Insufficient sedation)
DEX 0.25 pg/kg n=24 1 DEX 0.067 pg/kg
DEX 0.5 pg/kg n =24 (Insufficient sedation/adverse event)
DEX 1.0 pg/kg n=25 1 DEX 0.5 pg/kg

(Insufficient sedation)

Fig. 1. Study flowchart. Full analysis set was used for efficacy and safety analyses. DEX, dexmedetomidine.

was not a significant difference between the placebo and
the DEX 1.0 group. Similarly, the frequency of requir-
ing fentanyl during the study drug infusion was not
significantly different between the placebo and DEX 1.0
groups.

The median time to achieve recovery following
discontinuation of the study drug, as assessed by an
Aldrete score of > 8, was 15 min in each treatment
group, indicating that there was not a significant differ-
ence between the placebo and the DEX 1.0 groups. The
95% Cls could not be calculated. Ease of maintaining
sedation, assessed by the VAS scores, was significantly
better in the DEX 0.5 and 1.0 groups than the placebo
group (P = 0.014 and P = 0.005, respectively), while
there was not a significant difference in hemodynamic
stability (P = 0.737), respiratory stability (P = 0.110) or

patient cooperation (P = 0.567), assessed by the VAS
score, between the placebo and the DEX 1.0 groups
(Table 6).

The score for patient satisfaction with sedation dur-
ing surgery under epidural or spinal anesthesia was sig-
nificantly better in the DEX 1.0 group than the placebo
group (P = 0.044, Table 7). There was not a statistically
significant difference between the DEX 1.0 and placebo
groups in any other patient-rated measures.

Analyses stratified by age and type of anesthesia

Stratified analyses were performed by age (< 65 or > 65
years) and anesthesia type (epidural or spinal) for the
percentage of patients who did not require propofol, the
frequency of propofol administration, and the time pe-
riod spent with an OAA/S score < 4, although the small
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Table 2. Baseline characteristics

Dexmedetomidine loading dose

Placebo 0.067 ng/kg  0.25 pg/kg 0.5 ng/kg 1.0 pg/kg

Parameter
n=22 n=23 n=24 n=25 n=25
Male 19 (86.4) 16 (69.6) 16 (66.7) 18 (72.0) 12 (48.0)
Sex [n (%0)]
Female 3 (13.6) 7 (30.4) 8(33.3) 7 (28.0) 13 (52.0)
Mean = SD 69.0+10.3 60.7+12.6 63.8+134 60.0 £ 14.5 59.3+£16.9
Range 51-86 33-85 27-86 28-80 26—82
Age (years) 20-35 0 1 4.3) 142 2 (8.0 3(12.0)
(7 (%0)] 36-55 29.1) 6 (26.1) 5(20.8) 6 (24.0) 7 (28.0)
56-65 6(27.3) 6 (26.1) 7(29.2) 8(32.0) 5(20.0)
>66 14 (63.6) 10 (43.5) 11 (45.8) 9 (36.0) 10 (40.0)
Anesthesia Epidural 5(227) 7 (30.4) 5(20.8) 8(32.0) 8(32.0)
[n (%)] Spinal subarachnoid 17 (77.3) 16 (69.6) 19 (79.2) 17 (68.0) 17 (68.0)
Drug use for treating  Not used 20(90.9) 20 (87.0) 21 (87.5) 24 (96.0) 24 (96.0)
hypotension or
bradycardia before
the study drug Used 209.0) 3(13.0) 3(12.5) 1(4.0) 1(4.0)
administration
[n (%)]
o Abdomen 20 (90.9) 18 (78.3) 20 (83.3) 21 (84.0) 21 (84.0)
El“(rg)c]al site Ll 1 4.5) 5217) 4(167) 3(12.0) 4(16.0)
0
Discontinued before surgery 14.5) 0 0 1(4.0) 0
TUR-BT 12 (54.5) 4(174) 7(29.2) 7 (28.0) 9 (36.0)
TUR-P 1 4.5) 14.3) 0 1 (4.0) 1 (4.0)
Biopsy of prostate 1@.5) 3 (13.0) 4 (16.7) 3 (12.0) 2 (8.0)
Brachytherapy 29.1) 2(8.7) 14.2) 1 4.0 1 (4.0
Conisation 0 1 4.3) 3(12.5) 1 (4.0) 3 (12.0)
Uteroscope 0 2(8.7) 0 3(12.0) 0
) Urinary incontinence 1@.5) 0 1@.2) 0 2 (8.0)
Surgical procedure
[ (%)] Other transurethral surgery 0 3(13.0) 2(8.3) 1 4.0 1 4.0
Incision of tumour/mass 0 14.3) 3(12.5) 0 1 (4.0)
Lower-limb varicose vein
surgery 1 @4.5) 14.3) 0 2(8.0) 1 4.0
Hernioplasty 2.1 0 14.2) 1 4.0 1 4.0
Orthopedic surgery of bone 0 2(8.7) 0 1(4.0) 1 4.0
Others 1 @4.5) 3 (13.0) 2(8.3) 3 (12.0) 2 (8.0
Discontinued before surgery 14.5) 0 0 14.0) 0
Mean = SD 54.5+271 57.5+30.9 40.6+23.2 59.1+£37.8 49.0+32.0
Surgery time (min) () @n (23) (24) (02)) (25)
Range 16-119 21-126 5-92 16-167 11-121
Study drug infusion o 4 gp 853287 9084366 7124269  824+408 7724348
time (min)
ASA physical I 8(36.4) 7(30.4) 11 (45.8) 12 (48.0) 13 (52.0)
condition II 13 (59.1) 15 (65.2) 13 (54.2) 12 (48.0) 11 (44.0)
[ ()] 0 1 4.5) 143) 0 1 4.0) 1 4.0)
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Dexmedetomidine loading dose

Placebo 0.067 ng/kg  0.25 pg/kg 0.5 ng/kg 1.0 pg/kg
Parameter
n=22 n=23 n=24 n=25 n=25
No 6(27.3) 11 (47.8) 11 45.8) 8(32.0) 12 (48.0)
;ngoo/kﬁng habit Yes 4(18.2) 9 (39.1) 7(29.2) 7(28.0) 5(20.0)
0
Ex-smoker 12 (54.5) 3(13.0) 6 (25.0) 10 (40.0) 8 (32.0)
No 4(18.2) 7(30.4) 9 (37.5) 9 (36.0) 15 (60.0)
31;;})1?1 habit Yes 15 (68.2) 14 (60.9) 13 (54.2) 16 (64.0) 10 (40.0)
0
Ex-drinker 3(13.6) 2(87) 2(8.3) 0 0
. Mean + SD 6259+ 10.82 6298+ 1148 59124905 5977+10.54 6047 +10.70
Body weight (kg)
Range 435-804  419-875 439-795  446-852  399-778
. Mean + SD 1633477 162489  1596+6.5  1640+£81  1617+96
Height (cm)
Range 145-173 141-181 146-171 148-177 143-177

ASA, American Society of Anesthesiologists; Ex-drinker, excessive drinker; Ex-smoker, excessive smoker; SD, standard deviation;

TUR-Bt, Transurethral resection of bladder tumour; TUR-P, Transurethral resection of the prostate.

Table 3. Percentages of patients who did not require rescue propofol

Dexmedetomidine loading dose

Placebo 0.067 pg/kg 0.25 pg/kg 0.5 pg/kg 1.0 pg/kg
n=22 n=23 n=24 n=25 n=25

No rescue propofol use [1 (%)) 5(22.7) 3 (13.0) 11 (45.8) 17 (68.0) 20 (80.0)
F e ciapmpabls 17 (773) 20 (87.0) 13 (54.2) 8 (32.0) 5(20.0)
[n ()]
P-value* — P=0.086 P=0.003 P <0.001
Odds ratiof 0.510 2.877 7.225 13.600
(95% CI) (0.106-2.453) (0.800-10.350) (1.961-26.617) (3.360—55.045)
P-value (for dose-response
relationship)i p=0.001

*Mantel-Haenszel test adjusted by the type of anesthesia (comparison using a closed testing procedure between the placebo group and
each dexmedetomidine group). tPoint estimate and its 95% confidence limit for the odds ratio of each dexmedetomidine group against
the placebo group. $Mantel-extension test adjusted by the type of anesthesia for detection of a dose-response relationship. CI, confi-

dence interval.

number of patients per stratum limited the analyses. In
both age categories, the efficacies of these endpoints
were significantly higher in the higher dose of the DEX
groups than the placebo group, although we could not
compare them fully due to the limited number of cases.
For patients under epidural and spinal anesthesia, the
limited number of patients who received epidural an-
esthesia produced equivocal results and no differences
were observed in the efficacy by the type of anesthesia
(data not shown).

Safety
Most of the patients experienced at least one TEAE,
but they were generally mild (Table 8). The most
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common TEAE was respiratory depression, followed
by bradycardia, hypotension, hypertension, hypoxia,
glossoptosis and tachycardia. A significant difference
was not observed in the overall or individual incidences
of TEAEs between the placebo group and any DEX
groups. Of the patients who experienced respiratory
depression, most of the patients (54/56 across all treat-
ment groups) experienced a protocol-defined decrease
in the respiratory rate of > 25% from baseline, and only
seven patients showed a respiratory rate of < 8 breaths
per min. Although six patients (one each in the placebo
and DEX 0.25 groups, and two each in the DEX 0.5 and
1.0 groups) required medical intervention, all recovered,
and the events were considered clinically insignificant.
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Table 4. Propofol administration during study drug infusion

Dexmedetomidine loading dose

Placebo 0.067 ng/kg 0.25 ng/kg 0.5 png/kg 1.0 pg/kg
n=22 n=23 n=24 n=25 n=25
Frequency of rescue propofol administration (times)
Mean + SD 51+47 37+34 1.9+£23 0.8+1.5 0.5+1.2
P-value* P=0.329 P=0.006 P <0.001 P <0.001
Time to first rescue propofol (min)
Median 25.5 20.0 240 — —
95% CI 20.0-46.0 20.0-22.0 21.0— 61.0— —_—
P-valuet P=0212 P=0.001 P <0.001

*Cochran-Mantel-Haenszel test adjusted by the anesthesia type (comparison using a closed testing procedure between the placebo
group and each dexmedetomidine group). Stratified log-rank test adjusted by the type of anesthesia (comparison using a closed testing
procedure between the placebo group and each dexmedetomidine group). CI, confidence interval; —, unable to calculate.

Table 5. Percentages of time periods maintained at OAA/S score < 4 and OAA/S score 3 to 4 during the study

drug infusion

Dexmedetomidine loading dose

Placebo 0.067 ng/kg 0.25 pg/kg 0.5 png/kg 1.0 pg/kg
n=22 n=23 n=24 n=25 n=25
OAA/S score <4
Mean + SD (%) 50.17 +23.88 58.15+20.71 61.44 +18.28 70.07 +21.08 76.78 +14.07
P-value* P=0.116 P=0.002 P <0.001
OAA/S score 3 to 4
Mean + SD (%) 47.88 £25.31 56.00 + 19.87 53.66 + 17.50 65.30 £20.63 62.25+23.14
P-value* P=0.088

*Cochran—Mantel-Haenszel test adjusted by the type of anesthesia (comparison using a closed testing procedure between the placebo

group and each dexmedetomidine group).

Hypertension developed in one patient each in the
placebo, DEX 0.25 and 0.5 groups, and in six patients
in the DEX 1.0 group within 15 min after starting the
infusion. Of these, the systolic blood pressure reached
> 180 mmHg in one patient who received placebo (no
treatment given) and in one patient each in the DEX
0.25 and 1.0 groups (both recovered promptly with ni-
cardipine). The other patients with hypertension did not
require treatments. Clinically significant hypertension
was not observed during infusion of the initial loading
dose. A patient in the DEX 0.067 group developed
sepsis during infusion but recovered 5 days later. This
was attributed to the surgical procedure and was judged
to be unrelated to the study drug. Another patient in the
DEX 0.067 group withdrew from the study due to rest-
lessness, which appeared 1 h after starting the infusion.
Because sedation was not achieved with propofol, DEX
infusion was stopped and general anesthesia was started

instead. This was judged to be “probably not related”
to the study drug. Finally, notable differences in the
incidences of individual TEAEs were not observed by
age (< 65 or > 65 years) or by type of anesthesia (epidural
or spinal).

DISCUSSION

The purpose of this study was to evaluate the efficacy
and safety of dexmedetomidine for sedating patients
undergoing elective surgery or diagnostic procedures
under epidural or spinal anesthesia, and to determine the
optimal administration regimen of dexmedetomidine.
As judged by the primary efficacy endpoint (percent-
age of patients who did not require rescue propofol to
achieve and maintain an OAA/S score of < 4), a signifi-
cant sedative effect was observed in the DEX 0.5 and 1.0
groups compared with the placebo group. Higher initial
loading doses of dexmedetomidine induced more rapid
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Table 6. Investigator evaluations

Dexmedetomidine loading dose

Placebo 0.067 pg/kg 0.25 pg/kg 0.5 ng/kg 1.0 pg/kg
n=22) (n=23) (n=24) (n=25) (n=25)
Ease of maintaining the sedation level
Mean + SD (VAS) 5.85+3.54 436 +3.41 373 +3.19 2.81+2.64 2.65+2.98
P-value* P=0.055 P=0.014 P=0.005
Hemodynamic stability
Mean + SD (VAS) 2.05+2.21 330+3.19 1.68 = 1.46 172+2.14 1.47+1.41
P-value* P=0.737
Respiratory stability
Mean + SD (VAS) 235+277 2.62+279 1.80+2.02 2.85+2.90 3.12+2.13
P-value* P=0.110
Subject’s cooperativeness
Mean + SD (VAS) 148 +1.67 1.80+2.35 1.05+ 1.46 115+ 1.19 1.17 + 1.46
P-value* P=0.567

*Cochran—Mantel-Haenszel test adjusted by the type of anesthesia (comparison using a closed testing procedure between the placebo
group and each dexmedetomidine group). VAS, visual analogue scale. VAS score ranges from 0 to 10, with 0 as the most favourable
score. Anchors for ease of maintaining sedation level were 0 = not difficult at all and 10 = extremely difficult; for hemodynamic stability
and respiratory stability were 0 = very stable and 10 = extremely unstable; and for patient's cooperation were 0 = very cooperative and

10 = extremely uncooperative.

sedation to reach an OAA/S score of < 4. Although a
comparative analysis was not performed among the four
dose groups, the sedative effect of dexmedetomidine
based on the primary efficacy endpoint also appeared
to be dose dependent. The initial loading dose of
dexmedetomidine was key to both the induction and
maintenance of sedation. Overall, across all treatment
groups, a loading dose of 0.5-1.0 ug/kg (3—-6 pg/kg/
h) for 10 min was desirable to induce and maintain ap-
propriate sedation (OAA/S <4) for surgery with a mean
duration of 40.6-59.1 min (Table 2). Stratified analysis
by age indicated that dexmedetomidine was effective
at a loading dose of 1.0 pg/kg in both age categories of
patients of < 65 and > 65 years. However, we could not
compare them fully to examine the differences in the
effect of dexmedetomidine in both groups due to the
limited number of patients.

During recovery from sedation, the DEX groups
showed significantly lower OAA/S values compared
with the placebo group until 30 min after administra-
tion, but all groups recovered similarly thereafter.
However, this finding would be due to a lower OAA/S
score by approximately 1.0 in the DEX groups than
in the placebo group during the study drug infusion.
Considering a relatively long elimination half-life of
dexmedetomidine (about 3.1 h),?? the recovery from
sedation after discontinuation of dexmedetomidine is

considered to be rapid.

Although dexmedetomidine has been shown to
have an analgesic-sparing effect,” ® we failed to dem-
onstrate this effect in the present study. This was likely
because most of the patients obtained adequate analge-
sia through epidural or spinal anesthesia. The analgesic
effect of dexmedetomidine is probably more relevant
under unstable analgesic conditions, such as under topi-
cal anesthesia for gastroenteric endoscopy.?! 2>

Although we observed many AEs, there were
no significant differences in the overall or individual
incidences of TEAEs between the groups. The TEAEs
included hypotension, bradycardia and hypertension,
which may be induced by the pharmacological action of
dexmedetomidine. The high incidence of hemodynamic
TEAEs may be due to the conservative protocol-based
criteria, the presence of an additive effect between
dexmedetomidine and anesthesia (particularly the high
incidences of hypotension and bradycardia) or both.?
Nonetheless, no events of hypotension or bradycardia
were clinically significant in any groups. A comparable
incidence of hypotension was also reported in the spinal
anesthesia setting between placebo and DEX infusion
groups.!” Hypertension had been observed after high
loading doses of dexmedetomidine in a previous study,’
and also in this study it developed relatively more often
within 15 min after starting the infusion in the DEX 1.0
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Table 7. Patient satisfaction and anxiety evaluation

Dexmedetomidine loading dose

Placebo 0.067 ng/kg 0.25 pg/kg 0.5 png/kg 1.0 pg/kg
n=22) (n=23) (n=24) (n=25) (n=25)

Satisfaction assessment A. “I was satisfied with the anesthesia care”

Mean + SD 1.7+£0.8 1.7+1.0 1.2+04 1.4+£0.7 1.3£0.7

P-value* P=0.234 P=0.044
Satisfaction assessment B. “I didn’t feel pain during surgery”

Mean + SD 1.2+07 1.2+0.7 1.2+£0.7 14+09 1.2+0.6

P-value* P=0.729
Satisfaction assessment C. “If [ were to have similar surgery performed in the future, [ would like to have this anesthetic used”

Mean + SD 1.7£1.1 1.5+0.8 1.3+£0.6 1.5+£0.8 1.2+04

P-value* P=0.082
Anxiety assessment D. Assessment of anxiety before surgery.

Mean £+ SD 22+13 22+13 22+12 1.8+ 1.0 20+1.2

P-value* P=0451
Anxiety assessment E. Assessment of anxiety during surgery.

Mean + SD 1.6+1.1 1.6£0.8 1.6 £0.9 14+£09 1.7+1.1

P-value* P=0.873
Anxiety assessment F. Assessment of anxiety after surgery.

Mean £+ SD 1.6+09 1.6£1.0 1.6 £0.6 1.3+£07 1.5£1.0

P-value* P=0.374

For satisfaction assessments A, B, and C, patients rated satisfaction using a 4-point Likert scale of "agree" (= 1), "agree slightly" (= 2),
"disagree slightly" (= 3), or "disagree" (= 4). For anxiety assessments D, E, and F, patients rated anxiety using a 5-point numerical rating
scale anchored by 1 = no anxiety and 5 = extreme anxiety. *Cochran—Mantel-Haenszel test adjusted by the anesthesia type (comparison
using a closed testing procedure between the placebo group and each dexmedetomidine group).

Table 8. Treatment-emergent adverse events that occurred with an incidence of 2 10% in any treatment group

Dexmedetomidine loading dose

Placebo 0.067 ng/kg 0.25 pg/kg 0.5 ng/kg 1.0 ug/kg
n=22 (n=23) (n=24) (n=25) (n=25)
. . 19 21 24 22 25
0,
Number of patients with events (%) (86.4) 91.3) (100.0) (88.0) (100.0)
Respiratory depression 12 1 12 10 11
prratory dep (54.5) 47.8) (50.0) (40.0) 44.0)

. 3 11 9 10 11
Bradycardia (36.4) @7.8) (37.5) 40.0) (44.0)
Hypotension > 12 1 8 10

22.7) (52.2) 45.8) (32.0) (40.0)
Hypertension > 2 2 3 8

(22.7) 8.7) 8.3 (12.0) (32.0
Hypoxia 4 - g 3 -

(18.2) 13.0) 8.3) (12.0) (12.0)

. 3 2 2
Glossoptosis (136) 0 0 80) 8.0)

. 2 3
Tachycardia ©1) (13.0) 0 0 0
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group, albeit it was not of clinical significance.

The high incidence of respiratory depression in our
study could have resulted from the strict criteria as well
as the use of propofol in some patients. Most events of
respiratory depression were protocol-defined respiratory
depression. There was not a significant difference in
the incidence of TEAEs by age (< 65 and > 65 years),
indicating that dexmedetomidine can safely be used in
young and old patients alike.

Candiotti et al. had obtained findings largely
consistent with ours.!® They showed that dexmedeto-
midine loading doses of 0.5 and 1.0 pg/kg provided
significantly better results than placebo in terms of
the proportion of patients who did not require a rescue
sedative (midazolam), and the amount of rescue seda-
tive needed to achieve and maintain an OAA/S score
of <4. Meanwhile, although our study did not show any
differences in fentanyl use between the placebo group
and each DEX group, Candiotti et al. showed that both
DEX groups required significantly less fentanyl than the
placebo group.!® This difference may have resulted from
the epidural and spinal anesthesia providing more effec-
tive analgesia than the local blocks. Nevertheless, both
studies indicated that dexmedetomidine loading doses
of 0.5 and 1.0 pg/kg significantly increased the ease of
maintaining the targeted sedation. In our study, clini-
cally significant respiratory depression was observed in
all treatment groups (54.5% in the placebo group, 40.0%
in the DEX 0.5 group and 44.0% in the DEX 1.0 group),
whereas Candiotti et al. showed that the overall inci-
dence of respiratory depression was low and also lower
in the DEX groups (3.7% in the DEX 0.5 pg/kg group
and 2.3% in the DEX 1.0 pg/kg group) compared with
the placebo group (12.7%).1° The likely explanation for
this difference is that respiratory depression in our study
was defined as a decrease of > 25% in respiratory rate
from baseline, which was a stricter criterion than that
in their study. We deemed that our strict criterion for
respiratory depression, combined with the differences in
anesthesia, were probably responsible for the increased
rate of respiratory depression in our study.

As a limitation, because the sample size of this
study was small, the finding of subgroup analysis should
also be re-evaluated by a large-scale study in the future.

In patients undergoing surgery under epidural or
spinal anesthesia, dexmedetomidine infused at load-
ing doses of 0.5 and 1.0 pg/kg over 10 min, followed
by a maintenance infusion of 0.2—0.7 ng/kg/h, was
significantly superior to placebo to induce sedation and
maintain a sedation score of < 4 on the OAA/S scale.
We conclude that dexmedetomidine is an effective and
well-tolerated agent for patient sedation during surgery
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with epidural or spinal anesthesia, regardless of age.
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