
 J Pediatr Pharmacol Ther 2017 Vol. 22 No. 6 453www.jppt.org 

RESEARCH

JPPT | Critical Care

Prolonged Dexmedetomidine Infusion and Drug 
Withdrawal In Critically Ill Children
Astrid S. Haenecour, MD; Winnie Seto, MSc; Charline M. Urbain, PhD; Derek Stephens, MSc; Peter C. Laussen, MD; 
and Corrine R. Balit, MD

OBJECTIVE To characterise the incidence, symptoms and risk factors for withdrawal associated with 
prolonged dexmedetomidine infusion in paediatric critically ill patients.

METHODS Retrospective chart review in the paediatric intensive care unit and the cardiac critical care unit 
of a single tertiary children’s hospital. Patients up to 18 years old, who received dexmedetomidine for longer 
than 48 hours were included. 

RESULTS A total of 52 patients accounted for 68 unique dexmedetomidine treatment courses of more than 
48 hours. We identified 24 separate episodes of withdrawal in the 68 dexmedetomidine courses (incidence 
35%). Of these episodes 38% occurred in patients who were weaned from dexmedetomidine alone 
while the remaining occurred in patients who had concurrent weans of opioids and/or benzodiazepines. 
Most common symptoms were agitation, fever, vomiting/retching, loose stools and decreased sleep. The 
symptoms occurred during the latter part of the wean or after discontinuation of dexmedetomidine. A 
cumulative dose of dexmedetomidine of 107 mcg/kg prior to initiation of wean was more likely associated 
with withdrawal (this equates to a dexmedetomidine infusion running at 1 mcg/kg/hr over 4 days). Duration 
of opioid use was an additional risk factor for withdrawal. The use of clonidine, as a transition from 
dexmedetomidine, did not protect against withdrawal (p = 1).

CONCLUSIONS A withdrawal syndrome may occur after prolonged infusion of dexmedetomidine. As all our 
patients were also exposed to opioids this may be affected by the duration of opioid use. We identified 
a cumulative dose of 107 micrograms/kg of dexmedetomidine beyond which withdrawal symptoms were 
more likely (which equates to 4 days of use at a dose of 1 mcg/kg/hr). A protocol for weaning should be 
considered in this circumstance. 
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Introduction
Analgesia and sedation of paediatric critical care pa-

tients is essential to treat pain, reduce stress response 
and ensure patient safety. However, challenges to 
achieve this goal are well described with complications 
such as over sedation, delirium and drug withdrawal.1 
There has been increasing use of dexmedetomidine in 
pediatric critical care to achieve this balance of benefit 
and minimise complications.2–4 

Dexmedetomidine is a peripheral and central selec-
tive alpha-2 adrenergic receptor agonist that has rapid 
onset and offset of action.5 Dexmedetomidine has 
anxiolytic and sedative effect mediated by its activity 
in the central nervous system (locus ceruleus) and an-
algesic effect from its activity on the peripheral nervous 
system (dorsal horn of the spinal cord). It induces a 
sedation promoting sleep pathway but with preserved 

respiratory drive3. 
Dexmedetomidine was intended for short-term use 

with approval initially for 24 hours use.6 However, in 
clinical practice dexmedetomidine is used for longer 
periods and there are multiple reports describing this in 
paediatric critical care.7–10 Prolonged use of any sedative 
raises the question of drug withdrawal, which is well 
described with traditional analgesic and sedatives.1 This 
association with prolonged dexmedetomidine exposure 
is unclear. A recent retrospective study described 
an incidence of withdrawal of 30% after prolonged 
infusion of dexmedetomidine in children10 and this is 
supported by several case reports.4,7,12–15 Equally there 
are some reports in the literature that do not describe 
withdrawal syndrome even with abrupt discontinua-
tion of prolonged dexmedetomidine infusions.8,9,16,17 
Symptoms frequently reported in the withdrawal from 
dexmedetomidine include anxiety, agitation, decreased 
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sleep, loose stools, emesis, tremors and increased se-
cretions.4,7,10 Risk factors for withdrawal are not known 
and there is no clear evidence for the best way to wean 
dexmedetomidine. Clonidine, an oral alpha-2 agonist, 
may have a role in preventing or treating withdrawal 
from dexmedetomidine. There are some recommen-
dations for the use of clonidine while slowly tapering 
dexmedetomidine infusions but there is no evidence 
about its effect on dexmedetomidine withdrawal.18

The objective of our study was to characterise the 
incidence, symptoms and risk factors for withdrawal 
associated with prolonged dexmedetomidine exposure 
in critically ill children. 

Materials and Method
This was a retrospective study of prolonged dexme-

detomidine infusion in the Paediatric Intensive Care 
Unit (PICU) and Cardiac Critical Care Unit (CCCU) of a 
single tertiary children’s hospital, between January 1st 
and July 15th 2014. 

Dexmedetomidine treatment courses were identified 
from the pharmacy database (Centricity BDM system, 
GE Healthcare, Chicago, Ilinois, United states of Amer-
ica) and then cross-referenced against the critical care 
database (Clinical Information Management System, 
Eclipsys of Atlanta, Georgia, Unites States of America) 
to verify the administration details. Courses taking 
place in patients aged less than 18 years old and for 
duration longer than 48 hours were included. Treatment 
courses were excluded if the patient received muscle 
relaxation during the 24 hours after discontinuation of 
dexmedetomidine infusion. Patients were also excluded 
if they were discharged from the unit or died during 
the period of dexmedetomidine use or in the 24 hours 
period following discontinuation of dexmedetomidine, 
as in these situations it would not be possible to assess 
for withdrawal symptoms. We included multiple dexme-
detomidine courses in the same patient and treated 
these as separate treatment courses for analysis if the 
treatment courses were independent in time (at least 
24 hours between discontinuation and restart) and if 
dexmedetomidine was restarted for sedation related to 
a clinical change and not for withdrawal issues. 

PICU and CCCU patients receive opioids as first line 
analgesia with escalation to other agents for analgesia 
and sedation including dexmedetomidine at the dis-
cretion of the responsible physician. Dosage recom-
mendation for dexmedetomidine was a loading dose 
of 0.5 mcg/kg with an infusion start dose of 0.5 mcg/
kg/hr. Infusion was increased to effect with a maximum 
recommended dose of 2 mcg/kg/hr. While the unit has 
an established algorithm for weaning of opioids and 
benzodiazepines, there was no standardized plan for 
discontinuation of dexmedetomidine. 

Data collected included patient demographics (age, 
sex, weight), admission diagnosis, co-morbidities, 
dexmedetomidine details (bolus dose, infusion dose, 

cumulative dose, duration, previous exposure to dex-
medetomidine) and other analgesic and sedative use 
prior, during and after the wean of dexmedetomidine. 
Detailed information was collected on the weaning pe-
riod of dexmedetomidine (from 24 hours prior to wean 
to 24 hours after ceasing the infusion) and included: 
type of discontinuation (abrupt or weaned), duration of 
wean, doses at each step of wean, weaning interrup-
tion and reason for weaning interruption. The weaning 
start dose and time was determined by a documented 
decrease in the infusion rate and correlated in the 
nursing or medical notes as being completed with the 
intention to wean sedation. We defined the discontinua-
tion of the infusion as abrupt if the infusion was stopped 
within one hour. 

Assessment for potential episodes of withdrawal 
occurred during the weaning period and for 24 hours 
after cessation of the dexmedetomidine infusion. This 
time frame was based on the short elimination half-life 
of dexmedetomidine and the timing of withdrawal onset 
reported in the literature.12,14 Two methods were used 
to identify potential withdrawal episodes: reviewing 
nursing and medical notes and reviewing Withdrawal 
Assessment Tool-1 (WAT-1) scores. For the review of 
notes symptoms and signs extracted included agitated 
or unsettled behaviour, decreased sleep, emesis, diar-
rhoea, diaphoresis, fever, tremors and seizure or any 
new neurological symptom. Administration and indica-
tion of any additional analgesics and sedatives during 
the weaning period was also collected as well as any 
reference to discontinuation or hold of the weaning 
plan and reasons for this. 

WAT-1 score is a validated withdrawal score for 
critically ill children over 1 month of age weaning from 
opioids and benzodiazepines.19 It is a 12-point score 
made up of 11 individual components that look at com-
mon withdrawal symptoms. When WAT-1 scores were 
available the total score as well as all the individual 
components were collected. This was done as an ad-
ditional screening tool to ensure withdrawal symptoms 
were not missed.

All potential withdrawal episodes were reviewed 
by two investigators (AH and CB) to ensure that the 
symptoms reported were due to withdrawal and not 
to a clinical change in the patient. They screened for 
sepsis, change in cardiac status, mechanical ventilation 
changes, feed intolerance or some new pathology that 
could explain the development of these symptoms. If 
no new clinical state was identified then the symptoms 
were attributed to the wean of the medications. Hence, 
episodes where classified into the following categories: 
No withdrawal (the symptoms were related to underly-
ing clinical state) or Withdrawal. Both reviewers had 
to agree on the diagnosis of withdrawal. Withdrawal 
episodes were then characterized as related either to 
dexmedetomidine alone (if that was the only drug that 
was weaned) or to dexmedetomidine plus other anal-
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gesic and sedatives if concurrent weans had occurred. 
Data from these different groups were compared. 

We also extracted information on the use of cloni-
dine that was started prophylactically at the beginning 
of the weaning period. We recorded the daily dose 
given and the overlap period between clonidine and 
dexmedetomidine. 

Primary outcome was the presence or absence of 
withdrawal after prolonged dexmedetomidine infu-
sion and the clinical symptoms reported. Secondary 
outcomes included risk factors that contributed to 
withdrawal and the role of clonidine in prevention of 
withdrawal. 

Data were entered using excel 2011 (Microsoft, 
Redmond, Washington, United States of America). Sta-
tistics were completed using SAS Version 9.3 software 
(SAS Institute, Cary, North Caroline, United States of 
America). Categorical and continuous data were com-
pared using Chi-square and t-tests as appropriate. If 
distributions were skewed then non-parametric tests 
were used. Satterthwaite adjustment was used when 
the variance were unequal. Results are expressed as 
mean with standard deviation or median with inter-
quartile ranges (IQR). Univariate logistic regression was 
used to screen for possible risk factors, setting the p 
value at 0.20 significance level for entry in the multiple 
regression model. Multiple logistic regression was then 
used to identify risk factors associated with withdrawal. 
A p value of < 0.05 was considered significant at the 
multiple regression stage. Receiver operating charac-
teristic (ROC) analysis were performed using SAS and 
NCSS 2007 (NCSS Statistical Software, State College, 
Pennsylvania United States of America) to identify any 
significant cut-offs for withdrawal for cumulative dose 
of dexmedetomidine prior to weaning and duration of 
exposure to dexmedetomidine prior to weaning. 

The study was approved by our institutional research 
ethics board. The need for informed consent was 
waived in view of the retrospective nature of the study. 

Results
A total of 133 independent courses of dexmedetomi-

dine were prescribed from January 1st 2014 to July 15th 
2014, of which 68 courses fulfilled the criteria for enrol-
ment in the study (Figure 1). These courses were pre-
scribed in 52 patients with 9 patients having received 
multiple, but independent dexmedetomidine courses. 

Characteristics of dexmedetomidine courses. Me-
dian age at the time of dexmedetomidine infusion was 
5 months (range 1 day to 3 years), with a median weight 
of 5.1 kg (IQR 4.1– 6.6). 54% of the courses occurred in 
females. Main admission diagnosis was a primary car-
diac disease (88.2%) with 19.1% having single ventricle 
physiology and 7.4% presenting with cardiomyopathy. 
Twenty-seven (40%) courses occurred in patients that 
had been exposed to dexmedetomidine over the previ-
ous year. Dexmedetomidine was used in the immediate 

post-operative period in 55 (81%) of the courses. 
Dexmedetomidine exposure. Dexmedetomidine 

dose ranged from 0.1 to 2 mcg/kg/hr with a median 
total cumulative dose of 86.7 mcg/kg (IQR 51.8–158.1). 
Median total duration of exposure to dexmedetomidine 
was 124.3 hours (IQR 75.9–178.5). The median duration 
of dexmedetomidine use prior to starting the wean 
was 96 hours (IQR 51.5–137), with a median cumulative 
dose prior to starting the wean of 72.6 microgram/kg 
(IQR 41–131.2).

Concurrent use of other sedatives and their duration 
of use prior to the dexmedetomidine wean are reported 
in Table 1. There is no patient in our study that was 
exposed to dexmedetomidine alone. 

Dexmedetomidine weaning. In 8 courses (11.8%), 
dexmedetomidine discontinuation was abrupt. In the 
remaining cases, median duration of dexmedetomidine 
wean was 23 hours (IQR 14.1–42.1). Dexmedetomidine 
courses that were abruptly discontinued had a median 
duration of treatment prior to wean of 57.5 hours (IQR 
48.6–84.2) and a median cumulative dose prior to wean 
of 63.5 mcg/kg (IQR 41.1–71.4). In the other 60 courses 
where dexmedetomidine was weaned, the median 
duration prior to starting the wean was 103 hours (IQR 
68.5–157.1) with a mean cumulative dose of 89 mcg/kg 
(IQR 41–160.2) prior to weaning. In the majority of cases 
where weaning occurred it was by 0.2 mcg/kg/hr every 
6–8 hours but was at the discretion of the treating team. 
The median duration of the wean was 24 hours (IQR 
14.1-42.1). Dexmedetomidine was the only drug weaned 
or stopped in 26 of the courses (38.2%). In the remain-

Figure 1. Flow diagram with inclusion and exclusion of 
dexmedetomidine treatment courses.
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ing 42 courses (61.8%) opioids and/or benzodiazepines 
were concurrently weaned with dexmedetomidine.

Clonidine was prescribed enterally to pre-empt pos-
sible withdrawal symptoms during the wean process 
in 37 treatment courses (54.4%). The median total oral 
daily dose of clonidine used was 16 mcg/kg (IQR 12–20). 
The median overlap time of Clonidine and dexmedeto-
midine was 30 hours (IQR19.9–50.3). 

Dexmedetomidine withdrawal. We found 49 poten-
tial episodes of withdrawal. After review, we excluded 
25 episodes: 23 were explained by change in clinical 
status, one was related to opioid weaning alone and 
one was related to benzodiazepine wean alone. We 
then included 24 separate episodes of withdrawal, 
which represents an incidence of withdrawal of 35% 
(24/68). In the group that weaned from dexmedetomi-
dine alone, the incidence of withdrawal was similar with 
9 out of 26 courses developing withdrawal (35%). In 11 
courses (46%) withdrawal appeared during the weaning 
period and in 13 courses it appeared after the infusion 
was discontinued. When withdrawal occurred during 
the weaning period, onset of symptoms was found after 
a median reduction in dexmedetomidine of 60% of the 
original dose (IQR 50–77) with a median time to onset 

of symptoms of 21 hours (IQR 7–24). When withdrawal 
occurred after the discontinuation of the infusion the 
median time to onset of symptoms was 11.5 hours (IQR 
3.5–14.25). 

Agitation and fever were the most commonly re-
ported symptoms occurring 100% and 68% of the 
time, respectively. Symptoms were nearly similar in the 
group that only weaned from dexmedetomidine or who 
had concurrent weans (Table 2). Patients with courses 
who only weaned from dexmedetomidine had more 
decreased sleep then those that had a mixed wean. 
Median WAT-1 scores were 4 (IQR 3.25–6.5) in the 
group that just weaned from dexmedetomidine alone, 
compared to 6 (IQR 4–6) in the group with mixed weans. 

Risk factors for withdrawal. The characteristics 
between courses where withdrawal developed and 
courses where there was no withdrawal are shown in 
Table 3. Factors associated with withdrawal included 
total cumulative dose of dexmedetomidine (p = 0.039) 
and cumulative dose of dexmedetomidine prior to start-
ing the wean (p = 0.059), duration of concurrent opioid 
treatment prior to the wean (p = 0.048), total duration 
of dexmedetomidine (p = 0.037) use as well as male 
sex (p = 0.003). The administration of clonidine did not 

Table 1. Concurrent Sedatives Use During Each Dexmedetomidine Treatment Course Prior to Weaning
Sedatives Concurrent Sedative Duration of Exposure (days)

n (%) Median (IQR)

Opioid 68 (100) 9 (5–17)

Benzodiazepine 49 (72) 5 (2.5–23.5)

Chloral Hydrate 7 (10.3) 3 (2–4)
IQR, interquartile range

Table 2. Symptoms During the Weaning of Dexmedetomidine Alone (N = 9) and Mixed Weans (n = 15)
DEX alone weans Mixed weans*

n (%) n (%)

Agitation 9 (100) 15 (100)

Fever 7 (77.8) 9 (60)

Vomiting/Wretching 3 (33.3) 8 (53.3)

Loose Stools/ Diarrhoea 4 (44.4) 3 (20)

Decreased Sleep 4 (44.4) 1 (6.7)

Tremors/jittery 2 (22.2) 6 (40)

Diaphroesis 3 (33.3) 5 (33.3)

Yawn/Sneeze 0 (0) 2 (13.3)

Uncoordinated /repeated movements 3 (33.3) 5 (33.3)

Startling to touch 2 (22.2) 5 (33.3)

Increased tone 3 (33.3) 3 (20)

Other† 2 (22.2) 0 (0)
DEX, dexmedetomidine
* concurrent Administration of Opioids/Benzodiazepine
† hiccups, episodes of staring
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show any effect on the occurrence of withdrawal (p = 1). 
In univariate and multiple logistic regression, the dura-
tion of opioid use prior to starting the wean, as well as 
cumulative dose of dexmedetomidine prior to starting 
the wean remained significant (Table 4). Other factors 
did not remain statistically significant. 

A receiver operator curve (ROC) analysis was per-
formed for the duration of exposure to dexmedetomi-
dine and the cumulative dose prior to starting to wean 
to examine whether it was possible to predict a cut 
off point for these variables beyond which withdrawal 
was more likely. A cumulative dose of 107 mcg/kg 
of dexmedetomidine prior to initiating the wean was 
associated with withdrawal with a sensitivity of 58% 
and a specificity of 77% (AUC = 0.65, 95% Confidence 
interval 0.49–0.78) (Figure 2). ROC analysis of duration 
of dexmedetomidine prior to the wean did not show a 
cut off value. 

Discussion
The use of dexmedetomidine is variable and in our 

experience takes place in complex patients who have 
not responded to usual first line analgesics and seda-
tives. In this retrospective analysis, we found withdrawal 
symptoms occurred in 35% of prolonged dexmedetomi-
dine courses. Findings in this study include confirmation 
of symptoms associated with dexmedetomidine with-
drawal, and the possible identification of a cumulative 
dose of dexmedetomidine as a predictor of withdrawal.

Dexmedetomidine has rapid onset and offset of 
action with a terminal elimination half-life of approxi-
mately 2 hours. However, with prolonged infusion, 
dexmedetomidine has a context sensitive half-life to 

over 4 hours after an eight-hour infusion5. It has a large 
volume of distribution in children and is 94% protein 
bound5. Clearance of dexmedetomidine matures with 
age, reaching maturation at around 1 year and is also 
reduced by 27% after cardiac surgery.5 Based on these 
pharmacokinetics characteristics, we selected an ob-
servation period up to 24h after discontinuation of the 
infusion to detect withdrawal symptoms. Our cohort of 
patients was predominately young (under 1 year) and 
mostly post cardiac surgery and hence we could expect 
decreased clearance of dexmedetomidine. This can 
explain why in our cohort withdrawal either occurred 
during the latter part of the infusion reduction (after a 
reduction of at least 60% of the starting dose) or after 
discontinuation of the infusion with a median time to 
onset of symptoms of 11.5 hours. 

The most comparable case series by Whalen etal10 
reported similar symptoms of withdrawal from dexme-
detomidine with an incidence of 30%. In our cohort, 
patients had much larger doses of dexmedetomidine 
and were much younger with median age in our study of 
5 months compared to 3.8 years. Our median maximal 
dose was 1.2 mcg/kg/hr (IQR 1–1.5) compared to 0.7 
mcg/kg/h (IQR 0.5–1.5) in Whalen’s series with a median 
duration of infusion in the same range (124 versus 141 
hours). This may explain why we had a slightly higher 
incidence of withdrawal in our cohort. 

Agitation, fever and emesis were the most reported 
symptoms with withdrawal. This is consistent with previ-
ous reports in the literature4,7,10,12–15 with agitation being 
reported in all cases. Fever occurred more frequently 
in our population. We did look at symptoms and WAT 
scores in the groups that only had dexmedetomidine 
weaned and those that had concurrent weans showing 

Table 3. Comparison Between Groups Presenting With and Without Symptoms of Withdrawal From 
Dexmedetomidine

No Withdrawal
n = 44

Withdrawal
n = 24

p value

Age, yr* 0.51 ± 0.63 0.61 ± 0.59 0.527

Weight, kg* 5.57 ± 2.64 6.05 ± 2.46 0.460

Sex (Male) 14 17 0.003

Previous use of DEX, n 17 10 1.000

Abrupt discontinuation, n 7 1 0.244

Opioids duration prior to wean (days)* 14.27 ± 21.33 37.37 ± 52.35 0.048

Prophylactic use of clonidine 24 13 1.000

DEX Dosing

Total cumulative dose, mcg/kg* 103.43 ± 88.39 193.81 ± 194.37 0.039

Cumulative dose prior to wean, mcg/kg* 93.03 ± 86.17 166.6 ± 171.9 0.059

Total duration (hrs)* 127.74 ± 86.26 187.86 ± 120.59 0.037

Duration prior to wean (hrs)* 108.9 ± 82.77 141.5 ± 99.31 0.154
DEX, dexmedetomidine
* Mean ± SD
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that the clinical features are similar. Of particular inter-
est, one symptom that seems to be more specific to 
dexmedetomidine is decreased sleep on discontinua-
tion of the infusion. This occurred in 44% of our patients 
and has previously been reported.10,15 The WAT-1 scores 
incorporate many of the reported symptoms of dexme-
detomidine, however, while WAT-1 score can be a useful 
screening technique it cannot be the only screening 
tool for withdrawal from dexmedetomidine, as it does 
not capture all reported symptoms. Rebound hyper-
tension and tachycardia are well-described effects 
of discontinuation of alpha-2 agonist, rarely requiring 
treatment and are not linked to withdrawal episodes8 
and hence was not a focus of this study. 

Our study also aimed to quantify risk factors for with-
drawal with the aim of identifying patients who require 
a more careful wean of dexmedetomidine. As expected 
total cumulative dose of dexmedetomidine was a risk 
factor for withdrawal. This is an expected finding as 
relationship of dose to subsequent withdrawal is well 
described with other analgesics and sedatives.1 We 
focused specifically on total cumulative dose of dexme-
detomidine prior to starting the wean as this parameter 
is clinically useful and can be applied by clinicians to 
identify which patients are at risk for withdrawal. The 
total cumulative dose prior to starting the wean was 
also not influenced by the occurrence of withdrawal 
symptoms. This remained a significant risk factor both 
in univariate and multiple logistic regressions. A cumula-
tive dose of 107 mcg/kg prior to initiating the wean was 
more likely to be associated with withdrawal. In practi-
cal terms this equates to a dexmedetomidine infusion 
running at 1 microgram/kg/hour over 4 days. This may 
be a possible indicator which could be used to identify 
which patients may require more careful weaning of 
dexmedetomidine in design of future studies. 

We choose to include all patients who weaned from 
dexmedetomidine in this study including those that 
had weans of their other analgesics and sedatives 
concurrently. The reason for this is that this reflects the 
clinical reality of practice in critical care where drugs 

are concurrently weaned to progress patients through 
their critical illness. We acknowledge that the overlap in 
withdrawal symptoms with opioid and benzodiazepine 
is an important confounding variable however the study 
reflects the pragmatic practice in critical care and the 
challenges that clinicians face in diagnosing withdrawal 
when multiple agents are involved. 

One other factor to take in account when weaning 
from dexmedetomidine is the duration of opioid use 
prior to initiating a dexmedetomidine wean. The longer 
the duration of use of opioids the more likely there was 
to have withdrawal in our cohort. This remained signifi-
cant in univariate and multiple logistic regressions. The 
fact that some of the weaning courses were done with 
concomitant wean of opioids makes the interpretation 
of this risk factor more complicated. Opioids exposure 
could also be a useful risk factor to consider in the 
design of future studies testing weaning algorithms for 
dexmedetomidine. 

While we used a number of methods to identify 
potential withdrawal episodes and exclude other ex-
planations to the reported clinical change, a limitation 
of this retrospective study is being able to accurately 
attribute the observed symptoms to that of withdrawal 
and control for other potential contributing variables. 
Further, the WAT-1 withdrawal score is not validated for 
paediatric critical care patients receiving dexmedeto-
midine. The use of two reviewers helped to determine 
if there was any other clinical explanation for the pres-
ence of withdrawal symptoms and made the detection 
of withdrawal more accurate. In comparison, previous 
studies by Whalen etal10 and Carney etal4 reported 
withdrawal symptoms occurring at discontinuation of 
dexmedetomidine using only withdrawal scores and 
hence our method provided a more robust screening 
for withdrawal. 

Clonidine has been used to prevent opioid with-
drawal20,21 and has been described as a possible 
transition from long-term dexmedetomidine infusion18 
based on it being an oral alpha-2 agonist. While this is 
plausible from a pharmacological basis, the difference 

Table 4. Significant Results of the Univariate Logistic Regression and the Multiple Logistic Regression for 
Risk Factors of Withdrawal From Dexmedetomidine

Odds Ratio 
(95% CI)

p value

Univariate logistic regression

Cumulative DEX dose before wean (mcg/kg) 1.005 (1.001, 1.010) 0.039

Duration of DEX before wean (hrs) 1.004 (0.998, 1.010) 0.158

Opioids duration prior to wean (days) 1.020 (1.001-1.037) 0.033

Multiple logistic regression

Cumulative DEX dose before wean (mcg/kg) 1.005 (1.001, 1.010) 0.032

Opioids duration prior to wean (days) 1.020 (1.002, 1.038) 0.028
CI, Confidence interval; DEX, dexmedetomidine
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in potency between clonidine and dexmedetomidine 
leads to questions about efficacy and what doses 
would be required to achieve this goal and if this would 
actually provide any benefit. Despite the broad use of 
clonidine in our study cohort (54% of the courses) we 
could not demonstrate a particular benefit in reducing 
the frequency of withdrawal symptoms. 

Conclusions
Our study demonstrates that withdrawal syndrome 

does occur after prolonged infusion of dexmedetomi-
dine. Withdrawal is possibly more likely to occur after 
a cumulative dose of dexmedetomidine of 107 mcg/kg 
(which equates to 4 days of use at a dose of 1 mcg/kg/
hr). Onset of symptoms is more likely towards the latter 
part of the wean or after discontinuation of the infusion. 
In our study, all patients were exposed to opioids and 
most of them had concomitant weans of dexmedeto-
midine and opioids; hence duration of opioids expo-
sure may affect the occurrence of dexmedetomidine 
withdrawal. More work is required to examine this 
relationship. Future studies should focus on testing 
standardised weaning algorithms prospectively, and 
clarifying the role of clonidine. 
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