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Abstract

Sedation for the short-term but potentially painful procedures is of often
used in emergency service. In addition to its ability to provide an ideal seda-
tive regime analgesia and anxiolytics, it must create minimal side effects,
protect arterial reflexes, must not cause cardiorespiratory depression and
must allow rapid recovery subsequent to the procedure. Objective in se-
dation is to ensure the conditions in which the patient can conveniently
tolerate the process throughout the process. In this study, we efforted to
demonstrate that clinical properties of dexmedetomidine an alpha-2 ago-
nist agent which- is used for procedural sedation and analgesia in the light
of current literature.
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Giris

In order to provide procedural sedation and analgesia
many drugs were used alone or in combination with
others. An ideal drug for a physician should be effec-
tive, safe, cheap, titretable and rapidly acting that has
sedative and analgesic properties as well as minimizing
anxiety.

Use of dexmedetomidine which is an selective alfa-2

Ozet

Kisa streli fakat potansiyel olarak agrili prosedurler icin sedasyon, siklikla
acil serviste uygulanmaktadir. Ideal bir sedatif rejimi analjezi ve anksiyoliz
saglamasi yanisira minimal yan etki olusturmali, havayolu reflekslerini
korumali, kardiyorespiratuvar depresyona yol acmamali ve prosedir
sonras! hizli derlenmeye olanak vermelidir. Sedasyondaki amag, hastanin
islem boyunca islemi rahat tolere edebilecegi sartlari saglamaktir. Biz bu
calismada, prosediral sedasyon ve analjezi igin kullanilan bir alfa-2 agonist
ajan olan dexmedetomidinin klinik ozelliklerini glncel literatlr isiginda
aciklamaya calistik.

Anahtar Kelimeler: deksmedetomidin, klinik ¢zellikler, prosedural sedasyon,
analjezi
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agonist and active dextroisomer of medetomidine to
provide sedation and analgesia has started to increase
during the recent years. The agonistic action of dex-
medetomidine on the alfa-2-adrenergic receptors in the
sympathetic ganglia modulates the release of catechola-
mines, resulting in a sympatholytic effect and there have
been reports of bradycardia and hypotension. On the
other hand dexmedetomidine has little effect on venti-
lation. So, dexmedetomidine may be indicated for the
sedation of mechanically ventilated adult patients in an
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intensive care setting and in non-intubated adult patients
prior to and/or during surgical and other procedures’?.

As the loading dose of dexmedetomidine, 1T mcg/kg (10-
20 min) and as the maintenance dose, 0,2-0,7 mcg/kg/
hour use interval and no more than 24 hours of use are
recommended. However, in the new 2 studies conduc-
ted dexmedetomidine was used in intensive care unit
for more than 7 days in the form of infusion, no myocar-
dial depression was observed in the patients and no re-
bound effect was developed during the discontinuation
of the medication. Dexmedetomidin’s biggest advanta-
ge when compared to the other sedatives is the respira-
tion stability. Dexmedetomidin’s characteristic effect is
to correct anxiety, to reduce the opioid requirement and
simplify the conscious sedation®4.

In spite of the fact that the opiates provide an effective
analgesia, their anxiolytic effects remain limited and the
opiates’ combination in the benzodiazepine depresses
the respiration. At this point, dexmedetomidin comes to
the foreground by creating an in-depth sedation analge-
sia and anxiolytics without causing respiratory depres-
sion. One of the most important features of Dexmede-
tomidin sedation is that the patient who seems to be
sleeping is easily responsive to the impulses and able
to cooperate with the surrounds. In addition, reduced
sympathetic effect and increased parasympathetic ef-
fect, reduced rate of metabolism, reduced heart rate,
reduced myocardial contractility and vascular resistance
take place and finally myocardial oxygen requirement is
reduced.In the patients with severe trauma, in the trac-
heal intubation is generally considered to be the golden
standard in the airborne method. Although tracheal intu-
bation has such prime importance, it is sometimes diffi-
cult to conduct such process in the agitated patients or
in various facial scares. In many of the cases, the most
reliable technique to protect the airborne is to conduct
awaken intubation with fibrotic bronchoscopy. In such
cases, there become problems due to the fact that the
medication selected in order to perform the sedation ca-
uses respiratory depression®8.

Agitation, delirium and withdrawal create difficulties

to the providers of healthcare. The patients who are in
the state of agitation, delirium and withdrawal may ca-
use self-injuries and/or prevent others to help end treat
them. Trauma patients are specifically under risk due
to the worsening of their wounds and to the formati-
on of new ones. Dexmedetomidin prevents and treats
the agitation, delirium and withdrawal findings, and it is
also an important weapon of the clinician to ensure that
the patients stay stable. Dexmedetomidin reduces the
sympathetic and noradrenergic activity and creates an
effect that is opposite the effects during the withdrawal.
One of the problems encountered in the intensive care
is that a state of addiction was already developed during
the termination of the use of narcotic and benzodiaze-
pine. Hypertension, anxiety, agitation, tachycardia and
temperature can be observed during the benzodiazepi-
ne and opioid withdrawal and dexmedetomidine eases
them??,

Dexmedetomidine is confirmed to be more successful
than Midazolam at procedural processes such as MRI in
children. However dexmedetomidine, alone, is not suffi-
cient for very painful and invasive processes®.

Dexmedetomidine is a novel agent with a wide safety
margin and excellent sedative and moderate analgesic
properties. Though its broadest use is currently in surgi-
cal and nonsurgical intensive care unit patients, dexme-
detomidine appears to have promising future applicati-
ons in the areas of neuroprotection, cardioprotection and
renoprotection’®,

CLINICAL USES of DEXMEDETOMIDINE

As procedural sedatitive and analgesic dexmedetomi-
dine, have a great range of clinical use from operating
room to emergency department. Especially for recent
10 years, the clinical usage of dexmedetomidine, alone
or along with the other sedative analgesics, has incre-
ased. With this aim, many studies on different clinical
usages of dexmedetomidine have been performed. In
this study, we have analyzed several major studies most
of which have been done recently.

Riker et al., in the SEDCOM Study (Safety and Efficacy
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of Dexmedetomidine Compared with Midazolam) com-
pared the effects of midazolam and dexmedetomidin on
the patients who are in the intensive care and connected
to a ventilator. This study suggested that there was no
difference between dexmedetomidine and midazolam in
time at targeted sedation level in mechanically ventilated
ICU patients. In addition, at comparable sedation levels,
dexmedetomidine-treated patients spent less time on
the ventilator, experienced less delirium, and developed
less tachycardia and hypertension. According to SED-
COM study the most notable adverse effect of dexme-
detomidine was bradycardia'".

Multz reported that a patient who was a multiple-subs-
tance abuser admitted to the intensive care unit with
acute respiratory distress syndrome (ARDS), subsequ-
ently complicated by ventilator-associated pneumonia,
required long-term sedation. In his case described here,
Multz concluded that dexmedetomidine facilitated with-
drawal from lorazepam and fentanyl, and with no risk of
respiratory depression, conscious sedation was maintai-
ned throughout weaning and extubation; the symptoms
of withdrawal were relieved without delaying weaning’.

Mato et al., implied that dexmedetomidine diminishes
the need for other anesthetics and sympathicolytics,
and it reduces catecholamine release and controlled
clinical trials have looked at the use of dexmedetomidine
in patients who require sedation and analgesia in pos-
toperative intensive care units. In addition, some other
researches as well show that dexmedetomidine lowers
the need both for other sedatives, such as propofol or
midazolam, and for analgesic morphine. Moreover, its
effect on ventilation is scarce. Mato et al., suggested
that dexmedetomidine may be promising drug if it is
used as analgesic, hypnotic and sedative.

Hall et al., performed a study on healthy young vo-
lunteers. In this study one group of patient was admi-
nistered at a rate of 0,2 mcg/kg/hour, other group was
administered at a rate of 0,6 mcg/kg/hour for 10 minutes
and then dexmedetomidine was infused for 50 minu-
tes at a rate of 0,6mcg/kg/hour; during and after infusi-
on sedation,analgesia, mild instantaneous memory and

psychomotor performance impairment were observed,
on pro-rata basis.Hemodynamics, SpO2, ETCO2 and res-
piratoryrate were well preserved throughout the infusion
and recovery periods. Both small-dose and moderate-do-
se dexmedetomidine infusion provided effective sedati-
on. 2 hours after from terminating infusion, sedated pa-
tients were awake.Shorter half-life of dexmedetomidine
provides an important advantage for maintaining cardio-
respiratory functions as well as sedation and analgesia.
According to Hall et al. it seems that dexmedetomidine
can be used safely and efficiently at postoperative inten-
sive care units due to its mentioned features. But there
is no sufficient data about using dexmedetomidine at
the emergency service. Hall et al. also pointed out that
on the other hand there is no data proving that using
dexmedetomidine is unfavorable at the emergency de-
partment’s.

In their study Venn et Grounds observed that 20 posto-
perative patients who will require minimum 8-hour ven-
tilation were administered either propofol or dexmedeto-
midine, and if required, alfentanil infusion was performed
for analgesia. At the end of the study, although sedation
rates were confirmed to be similar, propofol group re-
ceived 3 times more alfentanil. No any significant diffe-
rence was marked between blood pressures, however
Heart Rate was apparently lower at dexmedetomidine
group. In addition to those findings, extubation periods
were similar and no adverse effects were observed at
both groups. Furthermore the patients in dexmedetomi-
dine group awaked more easily and became easily coo-
perative with environment. Venn et Ground concluded
in this study that dexmedetomidine is an agent that can
be regarded as safe and its properties don't show an
increasing effect for coronary artery disease and blood
pressure may provide a preventive effect for myocardial
ischemia and dexmedetomidine significantly decreased
need of opioid analgesic™.

Taiji indicated in his study that dexmedetomidine is
promptly eliminated from blood: In the phase lI/IIl mul-
ti-center placebo-controlled double blind bridging study
conducted in Japan, efficacy and safety were examined
in patients brought to the ICU. As regards sedative ac-
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tion, the ratio of patients who did not require additional
propofol medication (>50 mg) while intubated was taken
as the effective rate. According to results of this study
the drug group showed a significantly high effective rate
(90.9%; placebo group, 44.6%). Similarly, with analgesic
action, the ratio of patients who did not require additio-
nal morphine medication during intubation was taken as
the effective rate. The effective rate for the drug group
was significantly high (87.3%; placebo group, 75.0%).
Finally, the main adverse events observed in the drug
group were hypertension and hypotension’®.

Jorden et al. reported that hemodynamic parameters
were stable at the 3 patients who were administered
with high dosage dexmedetomidine by mistake and a
more significant sedation was not observed. All 3 pati-
ents were awakened 1 one hour after last drug admi-
nistration. In addition Jorden et al. pointed out while
hemodynamic alterations may be seen with dexmede-
tomidine use, hypertension from high dexmedetomidine
plasma concentrations is not a consistent response. Jor-
den et al. suggested that practitioners using dexmedeto-
midine should carefully note that dosing for this agent is
described by the manufacturer in microg/kg/h, not mic-
rog/kg/min’e.

In a relevant study Tobias made a computerized bibliog-
raphic search of the literature regarding dexmedetomidi-
ne and ketamine for procedural sedation. Tobias infered
that dexmedetomidine povided limited analgesic effects
and it does not appear to be the ideal agent for painful
procedures. However, anecdotal experience and a few
large series from the literature demonstrate the utility of
a combination of dexmedetomidine with ketamine for
procedural sedation17. Moreover, in this study Tobias
demonstrate that -when used together- dexmedetomi-
dine may limit the tachycardia, hypertension, salivation,
and emergence phenomena from ketamine, whereas
ketamine may prevent the bradycardia and hypotension
that has been reported with dexmedetomidine. In addi-
tional the available literature except for one trial is favo-
rable regarding the utility of a combination of ketamine
and dexmedetomidine for procedural sedation. Tobias
suggested that future studies with direct comparisons

to other regimens appear warranted for both invasive
and noninvasive procedures 81920,

Jewett et Phillips pointed out in their study that altho-
ugh dexmedetomidine is used at intensive care unit and
under preoperative conditions by infusion up to now;
there is no information about its usage at procedural pro-
cesses in the emergency room with bolus bolus met-
hod. However, dexmedetomidine is used at children and
adults for short term sedation. In this study they drew
attention that dexmedetomidine showed its impact with
presynaptic alfa-2 agonism and decreases sympathetic
nerve system activity; besides analgesia, it also provides
deep sedation and half-life of dexmedetomidine is appro-
ximately 6 minutes and dexmedetomidine is administe-
red primarily with a rate of 0,3-1 mcg/kg/minute through
infusion. So, Jewett et Phillips suggested that dexme-
detomidine is the only medicine that provides sedation
and analgesia without causing respiratory depression?'.

Gerlach et al. demonstrated in their study that dexme-
detomidine is an alternative for procedural sedation and
can be used long-term (>24 h) in critically ill patients,
in dosages up to 1.5 microg/kg/hour. More studies are
needed to better define the role of dexmedetomidine in
preventing and treating delirium?2,

Mason et al. in their study regarding pediatric CT sedati-
on compared dexmedetomidine with pentobarbital. This
study suggested that dexmedetomidine is a safe and
effective alternative to pentobarbital for pediatric CT, be-
ing associated with a much shorter recovery time and
less need for adjuvant sedatives?.

Koroglu et al. evaluated in a similar study that the sedati-
ve, haemodynamic and respiratory effects of dexmede-
tomidine dexmedetomidine and compared them with
those of midazolam in children undergoing magnetic
resonance imaging(MRI) procedures. Preliminary results
of this study showed that dexmedetomidine provided
adequate sedation at 1 ug kgll1 loading and 0.5-0.7 ug
kg1 h01 infusion doses in most of the children (aged
between 1-7 yr) without affecting haemodynamics and
respiration. Consequently Koroglu et al. suggested that




Kaya ve Ark.
Dexmedetomidine And Procedural Sedation And Analgesia

119

Sakaryamj 2013;3(3):115-121

dexmedetomidine may be a suitable agent for MRI se-
dation in children?.

Kaygusuz et al. in their study compared of sedation
with dexmedetomidine or propofol during shockwave
lithotripsy. This randomized, double-blind, clinical study
was designed to compare the hemodynamic, analgesic,
sedative, and respiratory effects of dexmedetomidine
and propofol in combination with fentanyl during ESWL.
According to conclusions of this study, although infusi-
on of dexmedetomidine and propofol provided safe and
adequate analgesia, sedation and patient comfort in the
ESWL procedure, analgesic and respiratory variables
were better with dexmedetomidine than propofol. Kay-
gusuz et al. suggested that dexmedetomidine in com-
bination with small dose fentanyl can be useful during
ESWL and it may be a valuable alternative to propofol?®.

Yuen et al., in their a double-blind study that made
crossover assessment of the sedative and analgesic
effects of intranasal dexmedetomidine. According to
conclusions of this study, Nonparenteral administration
of dexmedetomidine is a convenient and safe alternative
to parenteral administration. In this study, we have de-
monstrated that 1 and 1.5 pg/kg of intranasally adminis-
tered dexmedetomidine produced clinically significant
sedation and hemodynamic changes in healthy volunte-
ers. This study suggests that intranasal administration
is effective with a smooth and predictable onset and
with high patient acceptability. Dexmedetomidine could
be particularly helpful in pediatrics. Besides the sedati-
on produced may actually even be sufficient for some
local anesthetic procedures, and this will be an interes-
ting area for further study. Furhermore stressesed in this
study that future studies are warranted to define the
optimal dose and the role of this route of administration
in clinical settings?.

Cheung et al., in other a study evaluated that analgesic
and sedative effects of intranasal dexmedetomidine in
third molar surgery under local anaesthesia. In this study
was demonstrated that intranasal dexmedetomidine ap-
pears to confer perioperative clinical sedation with imp-
roved postoperative analgesia for unilateral third molar

surgery under local anaesthesia. In addition, no increase
in complications or delay in psychomotor recovery was
found. Cheung et al. stressed in this study further dose-
finding studies using intranasal dexmedetomidine alone
in surgical procedures should be explored?’.

Calver et Ishister assessed in their study that safety
and effectiveness in difficult-to-sedate acute behavioural
disturbance. They are suggested that intravenous dex-
medetomidine for difficult-to-sedate patients with acute
behavioural disturbance is not safe in the emergency de-
partment setting?®.

Phan et Nahata evaluated in their study which clini-
cal uses of dexmedetomidine in pediatric patients. they
drew attention that adverse hemodynamic and respi-
ratory effects of dexmedetomidine were minimal; the
agent was well tolerated in most patients. In this study
the efficacy of dexmedetomidine varied depending on
the clinical situation: efficacy was greatest during non-
invasive procedures, such as MRI, and lowest during in-
vasive procedures, such as cardiac catheterization. Mo-
reover, they are pointed out that dexmedetomidine may
be useful in pediatric patients for sedation in a variety
of clinical situations. The literature suggests potential
use of dexmedetomidine as an adjunctive agent to ot-
her sedatives during mechanical ventilation and opioid/
benzodiazepine withdrawal. In addition, because of its
minimal respiratory effects, dexmedetomidine has also
been used as a single agent for sedation during non-
invasive procedures such as MRI. However, Phan et
Nahata concluded that additional studies in pediatric
patients are warranted to further evaluate its safety and
efficacy in all age ranges?.

Su et Hammer, evaluated in their study that clinical
uses and safety of dexmedetomidine in term of pedi-
atric pharmacology. In this study they are pointed out
that dexmedetomidine is a useful sedative and anxiolytic
drug in the pediatric intensive care unit as well as during
diagnostic and therapeutic procedures and deleterious
effects of dexmedetomidine include hypotension and
bradycardia. Additionally, hypertension may occur du-
ring the “loading dose” or with high infusion rates. Few
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studies have been performed to evaluate the safety of
dexmedetomidine in pediatrics. The development of to-
lerance and withdrawal has not been studied in children.
Despite its favorable respiratory profile, dexmedetomidi-
ne may cause deleterious cardiovascular effects. In this
study was pointed out that close monitoring of circu-
latory dynamics and judicious titration is recommended.
Hence, Su et Hammer suggested that further studies
are needed to better define adverse effects following
long-term infusions as well as in special populations
such as pre-term infants®°.

Darrouj et al. reported that a case of delirium tremens in
which intravenous dexmedetomidine was used success-
fully as adjunctive treatment for withdrawal symptoms;
we also describe the pharmacologic basis for its use.
According to this study that is the only case report of a
patient treated successfully with dexmedetomidine for
acute delirium tremens. A patient demonstrated a sig-
nificant decrease in agitation, improvement of mental
status, and return of appropriateness of response after
initiation of dexmedetomidine therapy. Consequently,
Darrouj et al. pointed out while the use of dexmedeto-
midine in the treatment of acute delirium tremens has
not been extensively studied thus far, the success in this
case suggests that further research on the topic may be
warranted®'.

McMorrow et Abramo reviewed that dexmedetomidine
uses in pediatric procedural sedation outside the opera-
ting room. They pointed out that dexmedetomidine a
drug approved for use in the adult intensive care setting
and its role in pediatrics has varied in its use from se-
dation in ventilated children in the intensive care unit to
treatment for emergence reactions from general anest-
hesia and in sedation needed for radiographic imaging
studies, electroencephalography, and invasive procedu-
res. McMorrow et Abramo concluded that reviewing of
the many articles have been published thus far regarding
dexmedetomidate in the non-ventilated, spontaneously
breathing patient and identifies those patients where the
use of this agent may not be indicated®.

Mason et al. researched in a large series of children who

received dexmedetomidine that incidence and predic-
tors of hypertension during high-dose dexmedetomidine
sedation for pediatric MRI. They concluded that when
high-dose dexmedetomidine is used for pediatric sedati-
on for MR imaging, the incidence of hypertension is low.
Hypertension is most likely to occur in children <1 year
of age during the continuous infusion, after they have
received more than one bolus of dexmedetomidine®:,

Hoy et Keating reviwed of dexmedetomidine use for
sedation in mechanically ventilated patients in an in-
tensive care setting and for procedural sedation. In this
study, they evaluated the pharmacological properties,
therapeutic efficacy and tolerability of dexmedetomidine
in randomized, double-blind, placebo-controlled, multi-
centre studies in these indications. Their study suggests
that dexmedetomidine is associated with a lower rate
of postoperative delirium than midazolam or propofol;
it is not associated with respiratory depression. \While
dexmedetomidine is associated with hypotension and
bradycardia, both usually resolve without intervention.
Thus, Hoy et Keating concluded that intravenous dex-
medetomidine provides a further option as a short-term
(<24 hours) primary sedative in mechanically ventilated
adult patients in an intensive care setting and in non-
intubated adult patients prior to and/or during surgical
and other procedures®.

Arnold et al. focusing on safety (glvenlik Gzerine odak-
lanarak) researched that optimizing sustained use of se-
dation in mechanically ventilated patients. They pointed
out in their study that clinicians should closely monitor
patients receiving dexmedetomidine for hemodynamic-
altering bradycardia and strategies that promote frequent
patient assessment with corresponding sedative dose
minimization have demonstrated the benefits of limiting
oversedation. This study suggested that implementation
of a sedation protocol requires careful consideration of
intensive care unit resources and staffing such that ef-
forts made are sustainable and will be safe and effective
for the patient population affected®.

Jakob et al. researched in their study, two randomized
controlled trial that dexmedetomidine, midazolam or
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propofol for sedation during prolonged mechanical ven-
tilation. This study was two phase 3 multicenter, rando-
mized, double-blind trials carried out from 2007 to 2010.
Jakob et al. suggested that among ICU patients rece-
iving prolonged mechanical ventilation, dexmedeto-
midine was not inferior to midazolam and propofol in
maintaining light to moderate sedation. In addition dex-
medetomidine reduced duration of mechanical ventila-
tion compared with midazolam and improved patients’
ability to communicate pain compared with midazolam
and propofol. More adverse effects were associated
with dexmedetomidine®®.

Conclusions

These studies show that dexmedetomidine is a good
option that can be used for short, urgent procedural pro-
cesses. Despite the lack of studies with regard to the
utilization of dexmedetomidine in the emergency ser-
vice for procedural sedation and analgesia, the number
of few studies conducted seems to conclude positive
results.

Dexmedetomidine seems to be a proper agent for in-
vasive or non-invasive operations in emergency service
hence it provides early recovery, does not depress res-
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