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RESUMO
Villela NR, Nascimento Jr P - Uso de Dexmedetomidina em
Anestesiologia

Justificativa e Objetivos - A dexmedetomidina é um novo
agonista az-adrenérgico que apresenta relagdo de seletividade
entre os receptores oo de 1600:1, com importante agao
sedativa e analgésica, bom controle hemodindmico frente ao
estresse e que pode produzir, por si s6, anestesia. Este agente
tem sido empregado para promover analgesia e sedagdo no
periodo pos-operatério e nas unidades de tratamento
intensivo. Devido a suas propriedades, recentemente, a
dexmedetomidina passou a ser utilizada também na sala de
operagbes, como farmaco coadjuvante em anestesia. Assim,
este artigo faz uma revisao da literatura com relagdo ao uso da
dexmedetomidina na pratica anestésica.

Contetido - Sdo apresentados os principais trabalhos com o
emprego da dexmedetomidina em Anestesiologia, seja como
medicagdo pré-anestésica, ou durante o ato
anestésico-cirurgico. O mecanismo de ag¢do dos farmacos
az-agonistas e as propriedades farmacocinéticas e
farmacodindmicas da dexmedetomidina também séo revistos
neste artigo.

Conclusées - O uso da dexmedetomidina como medicagéo
pré-anestésica, durante anestesia, ou no periodo
pos-operatdrio, promove boa estabilidade hemodinamica. Ha
redugédo do consumo de anestésicos durante a anestesia. Os
pacientes sedados com a dexmedetomidina podem ser
despertados, quando solicitados, e tornarem-se cooperativos.
Mesmo doses elevadas do farmaco ndo provocam depressao
respiratéria. Bradicardia é um efeito adverso observado com
freqiiéncia, problema amenizado pela administragdo lenta da
droga. Assim, a dexmedetomidina torna-se importante recurso
adicional para a pratica clinica da Anestesiologia, com
possibilidade de uso em diversos tipos de pacientes e
procedimentos cirtrgicos.
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SUMMARY
Villela NR, Nascimento Jr P - Dexmedetomidine in Anesthesio-

logy

Background and Objectives - Dexmedetomidine is a new
az-adrenergic agonist with a selectivity ratio of 1600:1 (oz:0uq). It
has important sedative and analgesic effects, good
hemodynamic control at stress situations and may, by itself, in-
duce anesthesia. This drug has been used to promote postop-
erative and intensive care sedation and analgesia. Due to such
properties, dexmedetomidine has recently become a co
adjuvant drug for anesthesia. So, this is a review of the litera-
ture about dexmedetomidine in anesthesia.

Contents - Major studies on dexmedetomidine in Anesthesiol-
ogy are presented, both as premedication and during anesthe-
sia. Action mechanisms of aj-adrenergic agonists and
dexmedetomidine pharmacokinetic and pharmacodynamic
properties are also reviewed in this paper.

Conclusions - Dexmedetomidine premedication, infusion dur-
ing anesthesia or in the postoperative period improves
hemodynamic stability. Anesthetic consumption is decreased
during anesthesia. Patients sedated with dexmedetomidine
may awake, when requested and become cooperative. Even
high dexmedetomidine doses do not cause respiratory depres-
sion. Bradycardia is a frequent side effect which may be mini-
mized by slow drug infusion. So, dexmedetomidine is an
important additional resource to anesthetic practice that may
be used in different patients and surgical procedures.

KEY WORDS: ANALGESICS: dexmedetomidine

INTRODUGCAO

dexmedetomidina, o enantidbmero dextrégiro da mede-

tomidina, € um agonista ay-adrenérgico superseletivo,
apresentando relagédo de seletividade entre os receptores
ay: aq de 1600:1, com importante acdo sedativa e analgési-
ca, diminuindo em até 95% a concentracéo alveolar minima
(CAM) do halotano em estudos experimentais '. O efeito se-
dativo, mesmo em doses elevadas, ndo é acompanhado de
depresséo respiratéria e também permite que os pacientes
sejam facilmente despertados, permanecendo cooperati-
vos, tornando a dexmedetomidina muito util para promover
analgesia e sedagao no periodo pés-operatério e na unida-
de de tratamento intensivo 2.
Osfarmacos a,-agonistas foram sintetizados noinicioda dé-
cada de 60 e utilizados na pratica clinica inicialmente como
descongestionantes nasais e, posteriormente, como agen-
tes anti-hipertensivos >. Com o surgimento dos inibidores da
enzima conversora da angiotensina e dos antagonistas
B-adrenérgicos mais seletivos, seu uso passou a ser menos
difundido, sendo, entéo, classificados comodrogas de terce-
ira linha para tratamento da hipertenso arterial *. Estudos
subseqlientes mostraram que esse grupo farmacoldgico
também apresentava atividade analgésica, sedativa, ansio-
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litica e simpatolitica, surgindo interesse no seu emprego em
Anestesiologias, pelapossibilidade de reduziroconsumode
anestésicos e opidides, bem como pela profilaxia e trata-
mento da isquemia miocardica no periodo per-operatério ®”.
Embora varios estudos experimentais e clinicos mostrem
grandes beneficios no seu uso durante anestesia e tenha-
mos mais conhecimentos a respeito dos seus mecanismos
fundamentais de agdodo que de outros varios agentes anes-
tésicos em uso &, essas drogas permanecem ainda sendo
muito pouco utilizadas pelos anestesiologistas, talvez pela
pouca familiaridade com o farmaco, dificuldade de acesso
aomedicamento, ou mesmo, receio dos efeitos colaterais .
Com o desenvolvimento de agentes que apresentam maior
especificidade pelos receptores ay-adrenérgicos, como a
dexmedetomidina, com acao mais intensa sobre a vigilia,
bom controle hemodinamico frente ao estresse e que pro-
duz, porsiso, anestesia 9, surge novo interesse na utilizagcéo
destes farmacos em Anestesiologia *'°.

Depois de varios estudos experimentais e clinicos, o uso da
dexmedetomidina em humanos foi aprovado nos Estados
Unidos em 1999 . Sua utilizagao, neste pais, tem sido para
promover analgesia e sedagao em pacientes acamados em
unidades de cuidados intensivos. Contudo, a possibilidade
de obter-se maior estabilidade hemodinamica, em resposta
aintubacgao traqueal e ao estresse cirurgico, redugéo da ne-
cessidade de anestésicos, sedagao e analgesia 10, bem
como a disponibilidade de um antagonista especifico, o ati-
pamezolm,tornam estadrogabastante promissoracomo co-
adjuvante da anestesia.

Este artigo faz umarevisao da literatura com relagéo ao uso
da dexmedetomidina na pratica anestésica.

MECANISMO DE AGAO

Os receptores ay-adrenérgicos sao classificados em a;A,
a,B e a,C, conforme sua agao farmacolégica e em «,C10,
a2C2 e 0,C4, conforme a localizagdo cromossdmica dos ge-
nesque os codificamecorrespondem, respectivamente, aos
O(zA, GzB e OLQC 13.

Os receptores o, pré-juncionais sao principalmente os oA,
embora possam estar presentes também os a,C ™. Eles ini-
bemaliberagdode noradrenalinanasterminacdes nervosas
simpéaticas e nos neurdnios noradrenérgicos no sistemaner-
voso central '°. Todos os trés subtipos de receptores podem
ser identificados nas terminagbes pos-sinapticas dos mus-
culos lisos dos vasos e promovem vasoconstrigdo, sendo
que os a,C estdo localizados principalmente nas veias ™.
Séao encontrados em grande numero de tecidos, como figa-
do, pancreas, plaquetas,rins, tecidoadiposo e olhos, promo-
vendo diferentes fungdes fisioldgicas °.

O receptor a,-adrenérgico € um receptor transmembrana e
funcionalmente ligado a proteina G sensivel a toxina pertus-
sis'®.Suaagao pré-juncional ocorre principalmente porinibi-
¢ao dos canais de calcio, ativagao dos canais de potassio
pré-sinapticos e modulagdo direta de componentes do apa-
rato de liberagéo vesicular de noradrenalina na terminagéo
nervosa. Umavezestimulado, essereceptorbloqueiaaade-

98

nilciclase, diminuindo aformacao de AMPc, que regula vari-
as funcdes celulares V7.

A dexmedetomidina liga-se também aos receptores imida-
zolinicos. Estesreceptores sdoclassificadosem|1, localiza-
dos nocérebroel2, localizados no cérebro, rins e pancreas.
Eles promovem hipotensao arterial de origem central e apre-
sentam atividade antiarritmica. E provavel que algumas alte-
racoes provocadas pelos farmacos a,-agonistas sejam me-
diadas por esses receptores v,

FARMACOCINETICA E FARMACODINAMICA

Ameiavidadedistribuicdo dadexmedetomidina éde 9 minu-
tos e a de eliminagao, 2,25 horas. A depuragao é 0,529
I.Lh"".kg" "8 Cerca de 94% da dexmedetomidina liga-
vam-se a albumina e a a;-glicoproteina. E metabolizada no
figado e eliminada, apds metilagéo e glicoronidagéo, princi-
palmente pelos rins '°.

Cunnigham e col. observaram aumento importante nameia
vida de eliminagéo (7,5 horas) e diminuigdo na depuragéo
dadexmedetomidinaem pacientes cominsuficiéncia hepa-
tica %°.

Em estudorealizado por Duttae col. 2 que avaliaram o débi-
to cardiaco de voluntarios que receberam doses progressi-
vas de dexmedetomidina, foi observada redugéo na depura-
¢ao da dexmedetomidina em até 20%, concomitante a dimi-
nuigdo do débito cardiaco. Redugao s6 evidenciada quando
se atingiram concentragdes plasmaticas da droga bem aci-
ma das utilizadas clinicamente (cerca de 14 vezes).

Wolf e col. # avaliaram a farmacocinética da dexmedetomi-
dinaem 5 voluntarios cominsuficiénciarenal grave (depura-
gao de creatinina de 24 horas menor que 30 ml.min™') que re-
ceberaminfusdovenosade 0,6 ug.kg™', em 10 minutos. Hou-
ve diminuicdo dameiavidade eliminagcdo da droga e os paci-
entes permaneceram sedados por um periodo maior que o
grupo controle. Os autores justificaram o aumento no tempo
de sedagdo, embora tenha havido diminuigdo na meia vida
de eliminagao, pelamenorligagéo protéica do medicamento
nestes pacientes.

Ala-Kokko e col. 2 compararam a transferéncia placentaria
dadexmedetomidinaedaclonidinaemmodelo experimental
de cotilédones placentarios humanos perfundidos. Houve
maior retengao placentaria da dexmedetomidina, diminuin-
do a exposigéo da droga do lado fetal. Esta alteragao pode
ser explicada por ser a droga mais lipofilica que a clonidina
ou, conforme a segunda possibilidade proposta pelo grupo,
adexmedetomidinater maiorafinidade pelosreceptoresimi-
dazolinicos, ja que a placenta os possui em abundancia.
Kallioecol.24publicaramoprimeirotrabalho sobre os efeitos
da dexmedetomidina em seres humanos. Neste estudo, 5
voluntarios receberam doses crescentes de dexmedetomi-
dinaemquatromomentos. Asdosesforam 12,5 ug, 25 ug, 50
Mg e 75 ug, por via venosa, injetadas em um intervalo de 30
segundos. Observaram diminuigdo da presséo arterial, sis-
télica e diastdlica, em até 18%. Houve discreto aumento da
pressaoarterial, com posteriordiminui¢do, apésainjegaoda
dose mais alta (75 pg). Ocorreu diminuicdo da freqiéncia
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cardiaca nas trés maiores doses, sendo a diminuicdo mais
acentuada nas duas maiores doses. A noradrenalina plas-
matica diminuiu em até 92%. O nivel sérico do hormdnio do
crescimento aumentou significativamente, em relagéao
dose-dependente, enquanto o cortisol plasmatico diminuiu,
sem haver, contudo, relagao entre o nivel sérico e a dose de
dexmedetomidina empregada.

Khan e col. '® estudaram a farmacocinética e afarmacodina-
mica de duas doses de dexmedetomidina, em comparacao
complacebo,em9voluntarios anestesiados comisoflurano.
As concentragdes plasmaticas da droga foram 0,3 ng.ml'1 e
0,6 ng.mI"". ACAM do isoflurano para prevenir resposta mo-
torafoide 0,72% nogrupo que recebeu 0,3 ng.ml™' de dexme-
detomidina, 0,52% node 0,6 ng.ml'1 e 1,05% nogrupo place-
bo. Apés 0,36 horas, 1,62 horas e 2,22 horas do término da
infusdo da droga e do agente inalatério, 50% dos individuos
ainda apresentavam algum grau de sedac&o nos grupos pla-
cebo, baixa dose e alta dose de dexmedetomidina, respecti-
vamente. O grupo placebo apresentourecuperagéo das fun-
¢des cognitivas maisrapido, mas aotérminode 3horasdain-
fuséo, os grupos de baixa dose e placebo apresentaram
comprometimento cognitivo semelhante. Apds 4 horas, os
trés grupos se igualaram. As médias da frequiéncia cardiaca
edapressaoarterial sistdlica e diastélicaforammenoresnos
grupos que receberam a droga, mesmo antes de iniciar a
anestesia com oisoflurano. Houve 12 episédios de hipoten-
sdo arterial que necessitaram de intervengdo medicamento-
sa, sendo que nenhum no grupo placebo. N&do ocorreu dife-
renga nos parametros respiratérios e aincidéncia de nause-
as e vomitos foi semelhante entre os grupos.

Dyck e col. %5 estudaram as alteragdes hemodinamicas e a
farmacocinética da dexmedetomidina em dez voluntarios,
que receberam a dose de 2 pg.kg™', em infusdo venosa e,
apos duas semanas, a mesma dose por via muscular. Adro-
gaapresentou perfilfarmacoldgico muito semelhante aofen-
tanil, com grande distribuigdo tecidual e depuragao hepati-
ca. Quando utilizada a via muscular, apresentou biodisponi-
bilidade de 70% a 80% e o pico de concentragéo plasmatica
ocorreu em cerca de 15 minutos. Ainfusdo venosa em 5 mi-
nutos promoveu alteragao bifasica da pressao arterial, com
aumento inicial, acompanhada de bradicardia, provavel-
mente reflexa, e posterior diminuicdo da pressao arterial.
Estas alteragbes ndo foram observadas quando foi empre-
gada a via muscular.

Ebert e col. 2 pesquisaram o comportamento hemodinami-
co, o grau de sedacédo, amemoria e a analgesiaem dezindi-
viduos que receberam dexmedetomidina através de infusao
alvo controlada para manter sete concentragdes plasmati-
casdiferentes (0,5, 0,8,1,25,2,0,3,2,5,0e8 ng.ml'1), defor-
ma progressiva. O nivel plasmatico de noradrenalina dimi-
nuiu 66%, mesmo naconcentragado sangliineamais baixada
droga. A adrenalina plasmatica diminuiu 60%. Houve redu-
cadodapressaoarterialem13%nasduasprimeiras etapasdo
experimento. Com o aumento da concentragao plasmatica
da droga, ocorreu aumento da presséao arterial, em média
12%.Aoseatingironivel plasmaticodadrogade cercade 1,9
ng.ml'1, houve aumento significativo da pressaovenosacen-
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tral, presséo da artéria pulmonar ocluida, pressdo média da
artéria pulmonar e da resisténcia vascular pulmonar e sisté-
mica. O grau de sedagdo aumentou concomitantemente a
concentragdo sanguinea do farmaco, sendo que, ao se atin-
gir a concentracdo mais alta, os pacientes permaneceram
naoresponsiveis, mesmo com estimulos vigorosos. Ressal-
ta-se o fato de que nao ocorreu depressao respiratéria du-
rante o experimento. Quatro horas apoés o término da infu-
sdo, todos os pacientes apresentavam grau de sedagao se-
melhante ao momento controle. A partir de concentragdes
plasmaticasacimade 1,25 ng.ml'1, houve comprometimento
da memoria recente. A pontuacéo da escala analoga visual
para mensuragao subjetiva da dor diminuiu em 14%, ja no
primeiro momento. O aumento da concentragéo plasmatica
dadexmedetomidinapromoveudiminui¢caolinearnarespos-
taador, sendo que osindividuos que receberam a dose mais
alta ndo responderem ao estimulo doloroso.

Talke e col. ?” estudaram os efeitos da dexmedetomidina so-
bre olimiarde sudorese, vasoconstricao e tremoresem 9 vo-
luntarios quereceberam, através deinfusdoalvo controlada,
concentragdes sangliineas dadrogade 0,3e0,6 ng.ml”", em
comparagdo com placebo. Os individuos foram aquecidos
até evidenciarsudorese e, depois, resfriados para promover
vasoconstrigdo e tremores. Adexmedetomidina ndo alterou
o limiar de sudorese, mas modificou o de vasoconstricdo e
tremores de forma significativa, mostrando ser a droga ca-
paz de produzir hipotermia nos pacientes expostos a tempe-
raturas baixas dentro da sala de cirurgia, bem como eficaz
em evitar os tremores pds-anestésicos.

Duttae col. 2 avaliaramainteracdo farmacodinamicaentre o
propofol e a dexmedetomidina em individuos sadios que re-
ceberam placebo ou dexmedetomidina, através de infusao
alvo controlada, para manter a concentragao séricaem 0,7
ng.ml'1. Foi realizada, entdo, administragédo de propofol em
concentragbes plasmaticas progressivas até que os indivi-
duos estivessem sedados aponto de ndo mais conseguir se-
gurarumaseringa, que houvesse perdadoreflexociliare au-
séncia de resposta motora a um estimulo elétrico. No grupo
controle, a dose de propofol para perda de resposta motora
aoestimuloelétrico, perdadoreflexociliareincapacidadede
seguraraseringafoide 6,63,1,98e 1,14 ug.ml™, respectiva-
mente. Nos individuos que receberam a dexmedetomidina,
asdosesde propofolforamde 3,89 pg.ml'1 paraperdadares-
postamotoraao estimulo elétrico, 0,64 pg.ml™ para perdado
reflexo ciliar e 0,28 pg.ml'1 para incapacidade de segurar a
seringa.

Talke e col.“” pesquisaram o efeito da dexmedetomidina, em
concentragao plasmaticade 0,68a 1,24 ng.ml'1, sobre o blo-
queio neuromuscular com rocurénio em voluntarios aneste-
siados com propofol e alfentanil. Houve diminuigdo no valor
de T4 (contragdo musculardo 1°estimulo)de 51% para44%,
aumentonaconcentracdo plasmaticaderocuréniodurantea
infusdo da dexmedetomidina, aumento da presséao arterial
sistolica e diminuigdodofluxo sangiineo periférico. Os auto-
res concluiram que a vasoconstricdo induzida pela dexme-
detomidina pode interferir com a farmacocinética do rocuré6-
nio. Embora estas alteragcdes tenham sido estatisticamente
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significativas, é improvavel que tenham algum significado
clinico.

USO EM ANESTESIA

Adexmedetomidina éapresentadasobaformade cloridrato,
em solugao limpida, incolor e isotbnica,compHde4,5a7. A
solugao ndo contém conservantes, aditivos ou estabilizan-
tes quimicos. Pode ser empregada como medicacgéo
pré-anestésica ou associada a anestesia. Harelatos de seu
uso por via venosa 2*?°, muscular % ou peridural *°.
Quandoaviavenosaé utilizada, adoseinicialdeve serad-
ministrada, de preferéncia, emintervalo minimo de 10 mi-
nutos 2", Ainjecadorapidaestdassociadacomaumentoini-
cial da presséao arterial, acompanhada, freqientemente,
pordiminuicdoreflexadafreqiénciacardiaca, decorrente
da ativacao periférica dos receptores a,-agonistas %,

Medicagao Pré-Anestésica

O primeiro relato do uso da dexmedetomidina em anestesia
foi como medicagéao pré-anestésica em 20 mulheres que fo-
ram submetidas a curetagem uterina 31 As pacientes foram
divididasemquatrogruposereceberam0,167,0,33,0,67 e 1
pg.kg'1 de dexmedetomidina, porviavenosa, 15 minutos an-
tesdainducaodaanestesia. Aanestesiafoirealizada comti-
opental sddico e N,O. Houve diminuigdo dose-dependente
danecessidade de tiopental sddico, tanto naindugédo quanto
na manutengao da anestesia. A pressao arterial sistoélica di-
minuiu em todos os grupos apoés a infusdo da droga, porém
nao apresentou correlagaocomadose. Apressao arterial di-
astolicatambém diminuiu semrelagdo com adose e, no gru-
po que recebeu 1 pg.kg™!, permaneceu abaixo dos valores
iniciais por periodo mais prolongado. Ocorreu diminuigdo da
freqléncia cardiaca 10 minutos apds a administragéo das
duas maiores doses de dexmedetomidina e discreto aumen-
to na freqliéncia cardiaca das pacientes que receberam a
menordose. Aconcentragdo plasmaticade noradrenalinadi-
minuiu em um tergo nos grupos que receberam 0,67 e 1
pg.kg’1 enéo se alterou no grupo de menor dose. Ndo houve
alteracao donivel plasmatico da adrenalinaemnenhumgru-
po.Ocortisol plasmaticondoapresentou alteragaoapdsain-
fusdo oulogo apds o procedimento cirdrgico, porém aumen-
tou30 minutos apds acirurgia, emtodos os grupos. Adexme-
detomidina diminuiu, emrelacéo direta com a dose, o tempo
necessario para recuperagao da consciéncia ao término da
administracao de 6xido nitroso. Os principais efeitos colate-
rais foram boca seca e sonoléncia. Os autores concluiram
que, provavelmente, a dose entre 0,33 e 0,67 pg.kg'1 sejaa
dose ideal quando a dexmedetomidina é utilizada como me-
dicacdo pré-anestésica em cirurgias de pequeno porte.

Aho e col. *? avaliaram trés doses de dexmedetomidina (0,6,
1,2e2,4ug.kg™"), porviamuscular, comparando-as com dois
grupos que receberamoxicodona (0,13 mg.kg’1)ou placebo.
Cada grupo foi constituido por 20 mulheres que seriam sub-
metidas a cirurgia laparoscoépica ginecolégica. Ainjegao foi
realizada 45 a 60 minutos antes da indugao da anestesia. A
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anestesia foi realizada com tiopental soédico, isoflurano,
N20/0;(70%/30%) e vecurdnio. O pneumoperitdnio foi man-
tido com pressdode 10a 12 mmHg. O grau de sedagéo apds
45 a 60 minutos da medicagao pré-anestésica foi semelhan-
teentre os grupos que receberam dexmedetomidina e oxico-
dona. As pacientes que receberam a maior dose de dexme-
detomidina permaneceram mais calmas, porém quando
avaliada a fadiga, através do preenchimento de um questio-
nario antes e apds a medicagao pré-anestésica, as pacien-
tes que receberam a dose de 2,4 ug.kg™' apresentaram pon-
tuagao maior. Houve diminuigao da presséao arterial média
(PAM)no grupodadexmedetomidina, de forma dose-depen-
dente, bem como controle significativo e dose-dependente
da PAM apds a intubagéao traqueal. Durante a laparoscopia,
ocorreuaumentoda PAMemtodososgrupos, sendo este au-
mento menor nos pacientes que receberam a dose de 2,4
pg.kg'1 de dexmedetomidina. Este grupo também apresen-
toumenoraumentodafrequénciacardiacaapodsaintubagéao
traqueal e na sala de recuperagéo pds-anestésica (SRPA).
Oitodas vinte pacientes deste grupo necessitaram de atropi-
na por apresentarem frequéncia cardiaca menor que 40
bpm. A concentragio do cortisol plasmatico foi menor antes
daindugéo, nosgruposde2,4 ug.kg'1 dedexmedetomidinae
da oxicodona. Adexmedetomidina promoveu diminuicao de
70% do nivel plasmatico da noradrenalina e minimizou o au-
mento da adrenalina plasmatica apds a intubagao traqueal.
N&o houve diferenga entre os grupos na necessidade de
analgésicos no periodo pds-operatorio.

Levanen e col. ¥ compararam a dexmedetomidina (2,5
ug.kg™") e o midazolam (0,07 mg.kg™"), por via muscular,
como medicagao pré-anestésica em pacientes anestesia-
dos com cetamina, 6xido nitroso e vecurdnio, para cirurgias
eletivas superficiais (hérnia inguinal, varicocele ou hidroce-
le). O grupo da dexmedetomidina apresentou diminuicdo da
frequéncia cardiaca antes da inducao da anestesia. Apds a
intubagaotraqueal, apressao arterial sistélicaaumentouem
38 mmHg, enquanto no grupo do midazolam aumentou 47
mmHg. N&o houve diferenga na pressao arterial diastdlica,
mas a frequéncia cardiaca apresentou aumento menor no
grupo da dexmedetomidina apds a laringoscopia e a intuba-
¢ao traqueal. Durante a cirurgia, no grupo da dexmedetomi-
dina, afrequénciacardiaca, apressao arterial sistlicae adi-
astdlica mantiveram-se préximas aos valores basais, en-
quanto no grupo do midazolam houve aumento em torno de
15 mmHg e 10 bpm. Apenas 10% dos pacientes que recebe-
ramdexmedetomidina necessitaram de dose complementar
decetaminae 70% dos pacientes que receberam midazolam
necessitaram de outras doses. Cinglienta e cinco por cento
dos pacientes que receberam dexmedetomidina e 5% dos
que receberam midazolam necessitaram de atropina para
tratar bradicardia (frequiéncia cardiaca menor que 45 bpm).
Dois pacientes que receberam o agonista a,-adrenérgico
apresentaram hipotensao arterial, que foi revertida apenas
comreposicao hidrica. Seis horas apds o procedimento, ain-
da havia diferenca significativa nos pardmetros hemodina-
micos entre os dois grupos. Nao houve difereng¢a no tempo
de despertarentre os dois grupos. O grupo da dexmedetomi-
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dina apresentou melhor desempenho psicomotor antes da
inducao da anestesia, pois embora estivessem sedados,
respondiam adequadamente ao serem estimulados, voltan-
do a dormir quando deixados tranquilos. Este grupo perma-
neceu mais sedado na SRPA. Alteragdes do sistema nervo-
so central, decorrentes daagao da cetamina, foram mais fre-
qguentes no grupo do midazolam (55%) que no da dexmede-
tomidina (5%), sendo o sintoma mais comum sonhos desa-
gradaveis. Amnésia anterograda foi mais frequiente com o
midazolam. Nao houve diferenga entre os dois grupos no
consumo de analgésicos na SRPA.

Aantaa e col. * avaliaram 49 mulheres que foram submeti-
das a histerectomia abdominal sob anestesia geral, distribu-
indo-as em trés grupos para receber placebo ou infuséo de
dexmedetomidina, suficiente para manter concentracbes
plasmaticasem0,3ng.ml” ou0,6 ng.ml™". Ainfusdofoiinicia-
da 15 minutos antes da indugéao e interrompida apds a inci-
sdo da pele. Aanestesia foirealizada com tiopental sédico e
alfentanil. Apés aintubagao traqueal, foiadministradoisoflu-
rano com concentragdo de 1 CAM para o grupo controle, 0,6
CAM no grupo com 0,3 ng.ml™" e 0,3 CAM no grupo com 0,6
ng.ml" e, apds 15 minutos, foi avaliada a resposta motora do
paciente a incisdo da pele. Caso houvesse ou nao reagéao
das pacientes, a CAM do isoflurano era ajustada em 0,1%,
para mais ou para menos, na préxima paciente. A CAM do
isoflurano foi 47% e 35% menor nos grupos de 0,6 ng.ml'1 e
0,3 ng.ml™ de dexmedetomidina, respectivamente. Ocorreu
diminuicao da necessidade de tiopental em 17% e 30% nos
grupos de baixa e alta dose de dexmedetomidina, quando
comparados com o controle.

Lawrence e De Lange % em comparagao com placebo, ava-
liaram os efeitos dadexmedetomidina, nadose venosaunica
de2ug.kg™', comomedicacéo pré-anestésica, em pacientes
submetidos a pequenas cirurgias ortopédicas e gerais. Os
pacientes foram anestesiados com tiopental, N,O/O,, fenta-
nil e isoflurano, conforme a necessidade. Apenas 24% dos
pacientes que receberam dexmedetomidina necessitaram
de complementagao com o agente inalatério, enquanto que
no grupo controle foram 72%. Aconcentragao média neces-
saria do isoflurano foi expressivamente diminuida com a
dexmedetomidina. A laringoscopia e a intubagao traqueal
nao alteraram a presséo arterial sistélica no grupo tratado,
que aumentouem 31 mmHg no grupo controle. Apresséao ar-
terial diastélica aumentou em 1 mmHg e 26 mmHg e a fre-
gUénciacardiacaem 13bpme 29 bpmnos grupos dadexme-
detomidina e controle, respectivamente. Com a dexmedeto-
midina, houve diminui¢cao de 70% da noradrenalina e adre-
nalina plasmaticas. Os pacientes estudados necessitaram
de menos analgésicos e antieméticos que os do grupo con-
trole. Na SRPA, ocorreu bradicardia (frequéncia cardiaca
menor que 45 bpm) em 56% dos pacientes que receberam
dexmedetomidina contra nenhum do grupo controle. Um pa-
ciente querecebeudexmedetomidina desenvolveu freqién-
ciacardiacamenorque 33bpme hipotensaoarterial sistdlica
(71 mmHg) 2 horas ap6s sua chegada na SRPA.

Fragen e Fitzgerald *® estudaram o efeito de duas doses de
dexmedetomidina sobre a CAM do sevoflurano em adultos,
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durante aincisdo dapele. Os pacientes foram divididosem 3
grupos, sendo um grupo controle (placebo) e os outros dois
receberam infusao de dexmedetomidina para manter a con-
centragdo plasmaticaem0,3ng.ml™ e 0,6 ng.mI"". ACAM do
sevofluranofoimantidanogrupocontroleem2%eem1,5%e
1% nos grupos de maior e menor dose de dexmedetomidina,
respectivamente. Apds a manutengao por 15 minutos des-
sas concentragdes, foi feita a incisdo na pele do paciente e,
conforme houvesse reagado ou nao do paciente, haveria au-
mento ou diminuigdo na concentragdo expirada do agente
inalatorio em 0,25% no préximo sujeito. Houve diminuigédo
de 17% na CAM do sevoflurano no grupo com concentragéo
plasmatica da dexmedetomidina de 0,6 ng.ml'1. N&o houve
diferenca significativa na CAM do sevoflurano no grupo con-
trole e no grupo com a dose menor de dexmedetomidina.
Em pacientes submetidos a cirurgia plastica sob anestesia
geral, as alteragdes hemodindmicas e o consumo de oxigé-
nio (VO;) per-operatorio foram estudados conforme o uso,
como medicacdo pré-anestésica, de clonidina (4 ug.kg™),
dexmedetomidina (2,5 pg.kg’1)ou placebo, porviamuscular®’.
Observou-sediminuicdonoVO,em 8% no momentodaindu-
¢ao anestésica, nos dois grupos que receberam os a,-ago-
nistas, e 17% apds a cirurgia. Durante o procedimento cirur-
gico, nao houve diferenca significativa entre os trés grupos,
provavelmente pelo fato da VO, ter sido influenciada pela
técnica anestesia. Tanto a clonidina quanto a dexmedetomi-
dina promoveram diminuigdo da presséao arterial e da fre-
gquénciacardiacade magnitude semelhante, porém, uma pa-
ciente querecebeudexmedetomidina apresentou parada si-
nusal durante a laringoscopia.

Aeletroconvulsoterapia (ECT) é um, tipo de tratamento utili-
zado para desordens depressivas graves e esta frequente-
mente associada com respostas hemodinamicas agudas
(hipertensao arterial e taquicardia) *®. Fu e White *° avalia-
ram o beneficiodautilizagdo dadexmedetomidinacomo me-
dicagéo pré-anestésica nestes procedimentos. Foram estu-
dados 24 tratamentos com ECT em seis pacientesidosos, di-
vididos em 3 grupos, sendoum grupo controle (placebo) e os
outros dois comdosesde 0,5¢e 1 ug.kg'1 de dexmedetomidi-
na por infusdo venosa, 10 a 30 minutos antes da realizagao
dos procedimentos. Aanestesiaconsistiuem0,1a0,2mgde
glicopirrolato, 10 mg de labetalol, 1 mg.kg™' de metohexital
1,3a1,5 mg.kg’1 de succinilcolina. Os autores ndo encontra-
ram diferenca nas variaveis hemodinamicas entre os grupos
tratados e o controle, antes ou apods a ECT. Houve discreto
aumento no tempo de atividade convulsiva, motora e eletro-
encefalografica, nos pacientes tratados com dexmedetomi-
dina. Estes pacientes também apresentaram maior nivel de
sedacdo e permaneceram por tempo mais prolongado na
SRPA.

Peden e col. *° avaliaram o efeito da dexmedetomidina sobre
a concentracao plasmatica necessaria de propofol para su-
primir a consciéncia e a resposta motora durante anestesia
com propofol e alfentanil, em pacientes submetidos a cirurgi-
as gerais superficiais. Nesse estudo houve necessidade de
reducdodas dosesde dexmedetomidinaporduasvezes, por
razao do surgimento de efeitos adversos (bradicardia sinu-
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sal e parada sinusal). Os pacientes receberam dose inicial
de 0,45 pg.kg™, em 15 minutos seguidos de infusdo de 0,18
pg.kg‘1.h'1, até que se realizasse a incisao da pele. Esses
pesquisadores encontraram diminui¢ao de 40% na dose to-
tal de propofol necessaria para produzir perda da conscién-
cia, em comparagao com os resultados de outros autores
que,emmodelosemelhante, avaliaramaperdadaconscién-
ciadeindividuos comouso de doses progressivas de propo-
fol.

Natabelalestaoresumidos os dados dos artigos sobreouso
da dexmedetomidina como medicagéo pré-anestésica.

Uso Durante Anestesia

Aho e col. *" relataram o uso de dexmedetomidina para ma-
nutencao da anestesia em pacientes submetidas a histerec-
tomia abdominal. Inicialmente, em analise aberta, foram uti-
lizados quatroregimes deinfusdode dexmedetomidina, com
inicio da administragdo 10 minutos antes da indugado da
anestesiae doses variando entre 120 ng.kg‘1 .min”’ (doseini-
cial) + 6 ng.kg'.min"' (dose de manutencdo) e 270
ng.kg".min”" + 13,5 ng.kg”".min". A anestesia foi realizada
com fentanil, tiopental, N,O/O, (70%/30%) e isoflurano, con-
forme anecessidade, paramantera PAM entre-30% a+15%
e afrequénciacardiacaentre -40% a +20% dos valores ba-
sais. Houve aumento dose-dependente da PAM, apds a

dose inicial. Os pacientes que receberam as maiores doses
apresentaram aumento da PAM acima de 30% dos valores
iniciais. Houveredugaodose-dependente dafrequénciacar-
diaca,sendoqueamenorfrequénciacardiacaocorreucerca
de 8 minutosaposoiniciodainfusdo. Houve redugaono con-
sumo do agenteinalatérioemtodas as pacientes. Asegunda
etapadoestudoenvolveucomparagaodadose dedexmede-
tomidina de 170 ng.kg '.min"' (dose inicial) + 8,5
ng.kg'1.min'1 (dose de manutencao) com placebo, seguin-
do-se o mesmo esquema de anestesiarealizado na primeira
etapa. Nao houve necessidade de complementagédo com
isofluranono grupo da dexmedetomidinaem 50% dos pacien-
tes. Houve diminuigao de mais de 90% na CAM doisoflurano
no grupo tratado e nenhum paciente relatou lembrancas du-
rante a anestesia. Nao houve alteragéo significativa na PAM
apods a intubagao traqueal, durante a cirurgia ou uma hora
apésotérminodoprocedimento. Afreqliiéncia cardiacadimi-
nuiu significantemente apds a infusao inicial, apés a larin-
goscopiaeuma horaapds a cirurgiano grupo tratado, sendo
que 40% das pacientes apresentaram frequéncia cardiaca
menor que 40 bpm, necessitando de tratamento com atropi-
na. Nao houve diferengano tempo de despertarentre os gru-
pos.

Talke e col. *“, em comparagao com placebo, estudaram trés
doses de dexmedetomidina, em concentragédo plasmatica
de 0,15 ng.ml™", 0,30 ng.mI™" e 0,45 ng.ml"", iniciadas uma
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Tabela | - Uso da Dexmedetomidina como Medicagéo Pré-Anestésica. Dose, Via de Administragao, Procedimento Cirurgico

e Principais Efeitos

Autor e ano de publicagao

Dose de dexmedetomidina

Via de administragao
procedimento cirtrgico

€ Principais efeitos

Aantaa e col., 1990 ¥'
Aho e col., 1992 *

Levanen e col., 1995 %

Aantaa e col., 1997 *

Lawrence e col., 1997 *°

Fragen e col., 1999 %

Taittonen e col., 1997 ¥

Fu e col., 1999 **

Peden e col., 2001 *°

0,167;0,33; 0,67 e 1 pg.kg™

0,6; 1,2 e 2,4 ug.kg

2,5 ug.kg™’

CPAde 0,3 e 0,6 ng.ml”

2 ug.kg”

CPAde 0,3 e 0,6 ng.ml"

2,5 ug.kg”

0,5e 1 ug.kg”

0,45 pg.kg” + 0,18 ug.kg™.h”"

IV, curetagem uterina

IM, cirurgias laparoscopica
ginecoldgica

IM, cirurgias eletivas superficiais

1V, histerectomia abdominal

IV, cirurgias ortopédicas e gerais

IV, cirurgia geral

IM, cirurgias plasticas

1V, eletroconvulsoterapia

IV, cirurgias gerais superficiais

| dose-dependente da necessidade
de tiopental; | da PAe FC

{ do aumento da PAe FC apos IOT: ¢
de 70% da noradrenalina plasmatica

Estabilidade hemodinamica apos |OT;
bradicardia (55% dos pacientes); |
incidéncia de alteragées do SNC

J da CAM doisoflurano em até 47%;
da necessidade de tiopental em até
30%

Estabilidade hemodinamica apos IOT;
I necessidade de isoflurano; 4 em
70% da noradrenalina e adrenalina
plasmaticas; ! necessidade de
analgésicos e antieméticos;
bradicardia frequente

4 em 17% da CAM do sevoflurano

I 8% VO, antes da cirurgia; ¥ 17%
VO, no poés-operatoério; um caso de
parada sinusal

Sem protegdo da resposta
hemodinamica; T tempo da atividade
convulsiva

| 40% na dose total de propofol;
bradicardia e parada sinusal

CPA= concentragao plasmatica alvo, T = aumento, \ = redugao, PA= press&o arterial, FC = freqiiéncia cardiaca, CAM = concentrag&o alveolar minima,
IM = intramuscular, IV = intravenoso, VO, = consumo de oxigénio, |IOT= intubacéo orotraqueal
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hora antes da indugédo da anestesia e mantidas até 48 horas
no periodo pés-operatoério, de pacientes submetidos a gran-
des cirurgias vasculares. A anestesia foi realizada com al-
fentanil, tiopental, vecurénio, N,O/O, (70%/30%) e isoflura-
no, conforme a necessidade para manter os parametros he-
modinamicos dentro de limites previamente determinados.
Houve diminuicdo na freqiéncia cardiaca (menor dose,
11%; dose intermediaria, 5%; e maior dose, 20%) e da pres-
sdo arterial sistolica (menor dose, 3%; dose intermediaria,
12%; e maiordose, 20%) nos pacientes que receberam dex-
medetomidina, sendo que estes pacientes necessitaram
uso de drogas vasoativas com mais frequéncia no per-ope-
ratorio para manter estabilidade hemodinamica. Quarentae
quatro porcentodos pacientes tratados necessitaramde an-
ticolinérgico paratratar a bradicardia durante a cirurgia, con-
tranenhumdo grupo controle. No periodo pés-operatoério, os
grupostratados apresentarammenorincidénciadetaquicar-
dia, tendo sido necessario o uso de esmolol no grupo contro-
le e no de menor dose de dexmedetomidina.

Jalonen e col. *® estudaram o uso de dexmedetomidina, em
comparagao com placebo, em pacientes selecionados para
cirurgia de revascularizagdo do miocardio. A dose inicial de
dexmedetomidina foide 50 ng.kg'1 .min”" por 30 minutos, an-
tes da inducéo da anestesia, e 7 ng.kg™.min™, até o final da
cirurgia. Os pacientes receberam escopolamina e morfina
como medicagao pré-anestésica e a anestesia foi realizada
comfentanile enflurano. Trinta e oito por cento dos pacientes
tratados e 82% dos pacientes do grupo controle apresenta-
ramrigidezmuscularapdsainfusaodefentanil. Duranteain-
ducao da anestesia, a pressao arterial sistélica e a frequén-
cia cardiaca permaneceram maior no grupo controle e apés
aintubacao traqueal aumentaram expressivamente apenas
no grupo controle. Apds a incisdo da pele, a presséo arterial
sistolica, diastdlica e a freqliéncia cardiaca permaneceram
mais elevadas no grupo controle. Durante os primeiros 60
minutos da circulagao extracorpérea (CEC) a PAM foi menor
no grupo tratado. Apos a CEC, a presséo arterial sistélica
permaneceu menor no grupo da dexmedetomidina, ndo ha-
vendo diferenga entre os grupos na freqiéncia cardiaca. A
dosetotal defentanile aconcentragdo expiradade enflurano
foram maiores no grupo controle. Os pacientes tratados ne-
cessitaram de maior volume de liquidos para tratamento de
hipotensao arterial durante a cirurgia e, também, mais vaso-
pressores durante a CEC. Os pacientes do grupo placebo
necessitaram de esmolol para tratamento de taquicardia du-
rante a cirurgia e metoprolol no periodo pés-operatério. Nao
houve diferenga significativa na incidéncia de isquemia do
miocardio entre os grupos. Tremores pds-operatérios ocor-
reramem 32,5% dos pacientes quereceberamadexmedeto-
midina e em 57,5% dos pacientes do grupo controle. Houve
maior diurese no grupo tratado.

Badnere col. ** avaliaram 249 pacientes submetidos a artro-
plastia total de joelho, dividindo-os em dois grupos: placebo
e dexmedetomidina, na concentragcao plasmatica de 0,6
ng.ml'1, iniciada 15 minutos antes dainducao da anestesiae
mantida até 2 horas ap6s a cirurgia. Foi realizada anestesia
geral com infus&o continua de fentanil. Os pacientes que re-
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ceberam dexmedetomidina relataram estar mais satisfeitos
como aliviodadornaprimeirahorae meiaem que permane-
ceram na SRPA. Aincidéncia de tremores, nauseas e vomi-
tos foi menor no grupo tratado. Nao houve diferenga no tem-
po de extubagao ou de despertar entre os grupos, porém os
pacientes quereceberam dexmedetomidinapermaneceram
mais confortaveis na SRPA, segundo a avaliagédo da equipe
de enfermagem.

Talke e col. *° avaliaram a possibilidade dadexmedetomidina
atenuararespostahemodindmica, durante aemergénciada
anestesia, em pacientes submetidos a cirurgia vascular. Os
autores compararam 19 pacientes que receberam placebo
com 22 pacientes que receberam dexmedetomidina, no se-
guinte esquema de infusdo, com inicio 20 minutos antes da
indugao daanestesia: 1,2 ug.min™' nos primeiros 20 minutos;
0,8 ug.min™', do 20° a0 60° minuto; 0,35 pg.min™', do 60° ao
300°minutoe0,15pg.min'1 do300°minutoaté 48 horasapods
a cirurgia. A anestesia foi realizada com fentanil, tiopental,
vecurdnio, N,O/O; (50%) e isoflurano. Durante a emergén-
cia da anestesia, a freqliéncia cardiaca e a pressao arterial
sistdlica elevaram-se a valores acima dos basais no grupo
controle, porém nao apresentaram alteragdes no grupo tra-
tado. Apds a extubacgao traqueal e 60 minutos depois de es-
tar na SRPA, a concentragao plasmatica de noradrenalina
era2a3vezesmenornogrupoquerecebeudexmedetomidi-
na. O nivel plasmatico de adrenalina permaneceu menor
apenasaposaextubacgéo. Dois pacientes apresentaram efe-
itos adversos, que foram relacionados com a dexmedetomi-
dina: hipotensao arterial no periodo pds-operatorio e parada
sinusal (10 segundos), durante a laringoscopia.

Bekker e col. *® relataram o uso de dexmedetomidina, na
dose de 1 ug.kg™.h™", durante 30 minutos, seguida da dose
de 0,4 pg.kg™.h"', associadacomN,O e sevoflurano, parare-
alizacao de craniotomia e mapeamento da area cortical da
fala,emumpacientede 38 anos. O mapeamento daareacor-
tical foi realizado apds interrupgao da administragao do se-
voflurano, mantendo-se o paciente sedado apenascomain-
fusdo de dexmedetomidina, na dose de 0,1 ug.kg™.h™". O
procedimento foi realizado com sucesso, tendo o paciente
permanecido calmoe sonolento, sendofacilmente acordado
e cooperativo quando solicitado. Apés o mapeamento, ares-
secgaodotumorcerebralfoirealizada, novamente sobanes-
tesia com sevoflurano, sem complicagdes. O paciente lem-
brou-se do periodo em que estava apenas sedado com dex-
medetomidina, porém nao foi capaz de se lembrar de ne-
nhum detalhe.

O uso da dexmedetomidina por via peridural foi descrito por
Fukushimaecol.27,que estudaram 15 pacientes submetidas
a histerectomia abdominal sob anestesia geral, com o objeti-
vo de avaliar a analgesia pos-operatoria. Foram analisados
4 grupos, com administragéo peridural de: solugao fisiologi-
ca;lidocainaa1,5%;2 pg.kg'1 de dexmedetomidina e lidocai-
naa1,5% com2 ug.kg' de dexmedetomidina. Adexmedeto-
midina diminuiu a freqiéncia cardiaca em 25% e a presséo
arterial em 20%, que coincidiu com a diminuicdo em 35% da
noradrenalina e da adrenalina plasmaticas. A duragéo da
analgesia nas pacientes que receberam dexmedetomidina
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se estendeu por mais de 7 horas, comparada com apenas 3
horas no grupo que recebeu apenas lidocaina.
Na tabela Il estdo resumidos os dados dos artigos sobre o
uso da dexmedetomidina durante a anestesia.

ANTAGONISMO DA DEXMEDETOMIDINA

Assim como os farmacos agonistas a,-adrenérgicos, os an-
tagonistas ap-adrenérgicos tém sido utilizados na pratica ve-
terinaria ha bastante tempo. Em animais, os mais utilizados
sao a ioimbina, tolazolina, idazoxan e atipamezol 47 Eles
apresentam, entre si, diferenca na especificidade e seletivi-
dade com os receptores ay-adrenérgicos e variam quanto a
capacidade de ligar-se aos receptores imidazolinicos.

O atipamezol é um potente e seletivo antagonista dos recep-
tores ay-adrenérgicos, desprovido de atividade importante
sobre os receptores imidazolinicos. Apresenta relagéo de
seletividade entre os receptores a,:aq de 8.500:1 *8.
Karhuvaara e col. *° avaliaram os efeitos de trés diferentes
doses de atipamezol (6,7 ug.kg™, 27 ug.kg”' €67 ug.kg ') em
voluntarios que receberam dexmedetomidina na dose de
0,67 pg.kg'1 .Adexmedetomidinapromoveu, emtodos os pa-
cientes, sedagao, diminuigao na pressao arterial sistdlica e
diastdlica e reducao de 80% da noradrenalina plasmatica.
Apenas asdosesde 27 ug.kg'1 e67 pg.kg'1 de atipamezol fo-
ram efetivasemrevertercompletamente asedagaoeasalte-

racbes hemodindmicas decorrentes da administragcéo da
dexmedetomidina.

Scheinin e col. *° estudaram a dose de atipamezol necessa-
ria para reverter a sedacao obtida com a administragdo de
2,5 pg.kg'1 de dexmedetomidina, porviamuscular,emvolun-
tarios sadios. Ainfusdo do antagonista a,-adrenérgico foiini-
ciadaumahoraapés adexmedetomidina. Amenor e a maior
dose de atipamezol necessarias parareverter os efeitos de-
terminados pela dexmedetomidina foram 50 e 163 pg.kg'1.
Em uma segunda fase, os autores avaliaram trés doses de
atipamezol (15 pg.kg™, 50 ug.kg™ e 150 pg.kg™'), compara-
das complacebo, administradas 1 horaapés terem sidoinje-
tados 2,5 pg.kg™' de dexmedetomidina por via muscular, em
8 voluntarios sadios. Asedagao foi revertida completamente
com as duas maiores doses, contudo com a dose de 15
ug.kg ™" ndo houve diferenga comrelagao ao placebo. Aredu-
¢ao da pressao arterial, observada apés o uso da dexmede-
tomidina, foi revertida pelo atipamezol de forma dose-de-
pendente. Adose de 150 pg.kg™' aumentou os niveis de nora-
drenalina plasmatica acima dos valores basais. Os autores
concluiram que, provavelmente, a dose mais adequada de
atipamezol para reverter os efeitos da dexmedetomidina
devemanterumarelagdocomadosedestaentre20:1e60:1.
Aho e col. *' estudaram os efeitos do atipamezol (50 ug.kg™)
apos aadministracdo de dexmedetomidina (2 pg.kg'1)ou mi-
dazolam (0,15 mg.kg'1), em pacientes submetidas a cureta-

Tabela Il - Uso da Dexmedetomidina Durante a Anestesia. Dose, Via de Administragéo, Procedimento Cirurgico e Principais

Efeitos

Autor e ano de publicagao Dose de dexmedetomidina

Via de administragdo e procedimento Principais efeitos
cirdrgico

Aho e col., 1992 4! 170 ng.kg™".min”" (dose inicial) +

8,5 ng.kg".min™" (manutengao)

Talke e col., 1995 *? CPAde 0,15; 0,3 € 0,45 ng.ml’

50 ng.kg™".min" (dose inicial) +

Jalonen e col., 1995
7 ng-kg".min™ (manutengzo) '

Badner e col., 1999 * CPAde 0,6 ng.ml™

g.min™" e redugdo progressiva até

45 2 4
Talke & col., 2000 15 ug.min™" até 48 horas apds cirurgia

1
0,

1 | e
Bekker e col., 2001 % 1 pg.kg™.min"" (dose inicial) +

1V, histerectomia abdominal J{ CAM do isoflurano em 90%

! da PA e da FC em 20%; T
necessidade de drogas
vasoativas; bradicardia
freqliente; | da incidéncia de
taquicardia

IV, grandes cirurgias vasculares

Menor incidéncia de rigidez pds
fentanil; T necessidade de drogas
vasoativas, | incidéncia de
tremores pos-operatorios;

IV, revascularizacdo do miocardio

| da incidéncia de tremores e
vémitos pds-operatérios; T
conforto pés-operatério

1V, artroplastia de joelho

Estabilidade hemodinamica du-
rante o despertar da anestesia; {
em 2 a 3 vezes da noradrenalina
plasmatica apds extubacéo; 1
caso de hipotensdo no
poés-operatério e 1 caso de
parada sinusal durante a
laringoscopia

IV, cirurgias vasculares

IV, craniotomia e mapeamento
da area cortical

Mapeamento da area cortical
realizado com o paciente sedado
apenas com dexmedetomidina

Peridural, histerectomia abdominal Analgesia

prolongada

poés-operatéria

CPA = concentracao plasmatica alvo, 1 = aumento, | = redugao, PA = pressao arterial, FC = freqiiéncia cardiaca, CAM = concentragao alveolar minima,

0,4 pgkg™'.h'
Fukushima e col., 1997 * 2 ug.kg™’
IV = venoso
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gem uterina. O atipamezol reverteu completamente a seda-
¢ao obtida com a dexmedetomidina, mas n&o apresentou
efeito sobre o midazolam.

CONCLUSAO

Adexmedetomidina é um potente farmaco agonista a;-adre-
nérgico, que pode ser empregado como coadjuvante em
Anestesiologia. Possui importante acdo analgésica, sedati-
va, ansiolitica e simpatolitica. Seu uso como medicagéao
pré-anestésica, durante aanestesia, ouno periodo pdés-ope-
ratorio, promove boa estabilidade hemodinamica. Ha redu-
¢do do consumo de anestésicos durante a anestesia. Os pa-
cientes sedados com a dexmedetomidina podem ser des-
pertados, quando solicitados, e tornarem-se cooperativos.
Mesmo doses elevadas do farmaco ndo provocam depres-
sdorespiratoria. Bradicardia é um efeito adverso observado
comfrequéncia, sendo este problemaamenizado pelaadmi-
nistragdo lenta da droga. Assim, esse novo farmaco a,-ago-
nista, a dexmedetomidina, torna-se importante recurso adi-
cional paraapraticaclinicadaAnestesiologia, com possibili-
dadedeusoemdiversostipos de pacientes e procedimentos
cirurgicos.

Dexmedetomidine in Anesthesiology

Nivaldo Ribeiro Villela, M.D., Paulo do Nascimento Junior,
TSA, M.D.

INTRODUCTION

Dexmedetomidine, the dextrogyrous medetomidine enan-
tiomer, is a super-selective a,-adrenergic with a 1600:1 se-
lectivity (a.2:aq). It has important sedative and analgesic ef-
fects, decreasing halothane minimum alveolar concentra-
tion (MAC)inupto 95%, according to experimental studies '
Eveninhighdoses, sedative effects are notfollowed by respi-
ratory depression and allow patients to be easily awakened
and cooperative, what makes dexmedetomidine very useful
for postoperative and intensive care sedation and analgesia
2 Alphag- agonists were synthesized in the early 60s and
were initially used as nasal decongestives and then as
anti-hypertensive agents >. With the introduction of angioten-
sin converting enzyme inhibitors and of more selective
B-adrenergic antagonists they became less popular and
were classified as third class drugs for treating arterial hyper-
tension *. Subsequent studies have shown that this pharma-
cological group also presented analgesic, sedative, anxiolyt-
ic and sympatholytic activity, thus raising the interestin their
use in Anesthesiology ° to decrease anesthetic and opioid
consumption, as well as for perioperative myocardial
ischemia prevention and treatment®’. Several experimental
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and clinical studies have shown major benefits of their use
during anesthesia and more knowledge has been acquired
about their fundamental action mechanisms than about sev-
eral popular anesthetic agents , but these drugs are still sel-
dom used by anesthesiologists, maybe due to lack of famil-
iarity with the drug, difficult access to the medication or even
fear of side-effects *.

With the development of agents with more a,-adrenergic re-
ceptors specificity, such as dexmedetomidine, with a deeper
action oversleep, good hemodynamic controlin stress situa-
tions and which, alone, produce anesthesia 9, there is a re-
newed interestinthe use of such drugsin Anesthesiology *'°.
After several experimental and clinical trials, the use of
dexmedetomidine in humans was approved in the USA in
1999 " and has been used since then to promote analgesia
and sedation in intensive care unit patients. However, the
possibility of obtaining more hemodynamic stability in re-
sponsetotrachealintubationand surgical stress, ofdecreas-
ing anesthetics, sedatives and analgesics consumption 10
as well as the availability of a specific antagonist,
atipamezole ', make this drug very promising as an anes-
thetic coadjuvant.

This paper is a review of the literature on the use of
dexmedetomidine in Anesthesiology.

ACTION MECHANISM

Alphas-adrenergic receptors are classified in a,A, a,B and
a2C, according to their pharmacological action, and in
a2C10, 02,C2 and a,C4, according to the chromosomal loca-
tion of codifying genes and correspond, respectively, to o A,
OLQB and (XQC 13.

Pre-junctional o, receptors are mainly oA although being
alsopresentin a,C . Theyinhibit norepinephrine release
in sympathetic terminations and central nervous system
noradrenergic neurons '°. Allthree receptor subtypes may
be identified in smooth muscle post-synaptic terminations
of vessels and promote vasoconstriction, being a,C lo-
cated primarily in the veins '*. They are found in a great
number of tissues, such as liver, pancreas, platelets, kid-
neys, fatty tissue and eyes and promote different physio-
logic functions '°.

Alphas-adrenergic receptors are transmembrane receptors
functionally bound to G protein sensitive to the pertussis
toxin . Their pre-junctional activity is primarily triggered by
the inhibition of calcium channels, activation of pre-synaptic
potassium channels and direct modulation of components of
norepinephrine vesical release apparatus in nervous termi-
nations. Once stimulated, these receptors block
adenyl-ciclase, decreasing the formation of cAMP, which
regulates several cell functions '".

Dexmedetomidine is also bound to imidazoline receptors.
These are classifiedin |1, located inthe brain, and |12, located
in brain, kidneys and pancreas. They promote central
hypotension and present anti-arrhythmic activity. It is possi-
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ble that some a;-agonist-induced changes are mediated by
such receptors 7.

PHARMACOKINETIVS AND PHARMACODYNAMICS

Dexmedetomidine distribution half-life is 9 minutes and elim-
ination half-life is 2.25 hours. Clearance is 0.529
I.h" kg™ ""'®_ Approximately 94% of dexmedetomidine are
boundtoalbuminand a4-glycoprotein. Itis metabolizedinthe
liver and excreted primarily by the kidneys, after methylation
and glycoronidation '

Cunningham et al. have observed a major elimination
half-life increase (7.5 hours) and decrease in
dexmedetomidine clearance in renal failure patients 20
Dutta et al ?', in a study evaluating cardiac output of volun-
teers receiving progressive dexmedetomidine doses, have
observed adecrease in dexmedetomidine clearance of up to
20%, together with cardiac output decrease, which was only
observedwhen drug plasma concentrations were well above
clinical doses (approximately 14-fold).

Wolf et al. 22 have evaluated dexmedetomidine’s
pharmacokinetics in 5 severe renal failure volunteers
(24-hour creatinine clearance less than 30 mI.min'1) who re-
ceived 0.6 pg.kg'1 intravenous infusion in 10 minutes. There
has been a decrease in elimination half-life and patients re-
mained sedated for a longer period as compared to the con-
trol group. Authors have justified this increased sedation in
spite of decreased elimination half-life by the lower protein
binding of the drug in such patients.

Ala-Kokko et al. 2> have compared placental
dexmedetomidine and clonidine transfer in an experimental
model of perfused human placental cotyledons. There has
been a higher placental dexmedetomidine retention de-
creasing drug exposure at the fetal side. This change may be
explained because the drug is more lipophylic than clonidine
or,accordingtothe second possibility proposed by the group,
dexmedetomidine has greater affinity to imidazoline recep-
tors since placenta has large numbers of them.

Kallio et al. ?* have published the first study about
dexmedetomidine effects on human beings. In this study, 5
volunteers have received increasing intravenous
dexmedetomidine doses in four moments. Doses were 12.5
Mg, 25 ug, 50 yg and 75 ug, injected at 30-second intervals.
Theyhave observed systolicand diastolicblood pressure de-
crease in up to 18%. There was a mild blood pressure in-
crease followed by a decrease after the highest dose injec-
tion (75 pg). There has been heart rate decrease with the
three highest doses being it more marked with the two high-
est doses. Plasma norepinephrine decreased in up to 92%.
Growth hormone plasma levels have significantly increased
in a dose-dependent manner, while plasma cortisol has de-
creased however without correlation between serum levels
and dexmedetomidine dose.

Khan et al. '® have studied pharmacokinetics and
pharmacodynamics of two dexmedetomidine doses as com-
pared to placebo in 9 volunteers anesthetized with
isoflurane. Drug plasma concentrationswere 0.3 ng.ml‘1 and
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0.6 ng.ml'1. Isoflurane MAC to prevent motor response was
0.72% in the group receiving 0.3 ng.ml™, 0.52% in the group
receiving 0.6 ng.ml'1 and 1.05% inthe placebogroup. At0.36
hours, 1.62 hours and 2.22 hours after drug and inhalational
agentinfusion completion, 50% of individuals still presented
some degree of sedation in the placebo, low and high
dexmedetomidine dose groups, respectively. The placebo
group had afaster cognitive functionrecovery, but 3 hours af-
terinfusion, placebo and low dose groups had similar cogni-
tive involvement. After 4 hours all groups were similar. Heart
rate, systolic and diastolic blood pressure means were lower
in the groups receiving the drug even before anesthesia in-
duction with isoflurane. There were 12 arterial hypotension
episodes needing drug intervention, but none of them in the
placebo group. There were no differences in respiratory pa-
rameters andtheincidence of nausea and vomiting was simi-
lar for all groups.

Dyck et al. * have studied dexmedetomidine hemodynamic
and pharmacokinetic changes in 10 volunteers receiving in-
travenous 2 pg.kg’1 and, after two weeks, the same dose by
the muscularroute. Drugwas pharmacologically very similar
tofentanyl, with majortissuedistributionandliverclearance.
The intramuscular route presented 70% to 80%
bioavailability and plasma peak concentration was reached
in approximately 15 minutes. Intravenous infusion in 5 min-
utes has promoted a two-phase blood pressure change with
initial increase followed by possibly reflex bradycardia and
posterior blood pressure decrease. This changes were not
observed when the muscular route was used.

Ebert et al. % have evaluated hemodynamic behavior, de-
gree of sedation,memoryand analgesiain 10individualsre-
ceiving target controlled dexmedetomidine infusion to
maintain seven different and progressive plasma concen-
trations (0.5, 0.8, 1.25, 2.0, 3.2, 5.0 and 8 ng.ml’1).
Norepinephrine plasma concentration has decreased 66%
even in the lowest blood drug concentration. Plasma epi-
nephrine has decreased 60%. There has been a 13% de-
creaseinblood pressureduringthefirsttwo stages ofthe ex-
periment. Blood pressure had a mean increase of 12% with
the increase in drug plasma concentration. At approxi-
mately 1.9 ng.ml™" drug plasma concentration there has
been a significantincrease in central venous pressure, oc-
cluded pulmonary artery pressure, mean pulmonary artery
pressure and pulmonary and systemic vascular resistance.
Sedation degree has increased together with drug blood
concentration and at the highest concentration patients
were not responsive even after vigorous stimulations.
Therehasbeennorespiratorydepressionduringthe experi-
ment. Fourhours afterinfusion completion all patientshad a
sedation degree similar to the control moment. As from
plasma concentrations above 1.25 ng.ml'1 there has been
recent memory impairment. Visual analog scale for subjec-
tive pain measurement decreased 14% already in the first
moment. Dexmedetomidine plasma concentration in-
crease has promoted a linear decrease in pain response
and individuals receiving the highest dose have not re-
sponded to painful stimulations.
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Talke et al. ? have studied dexmedetomidine effects on
sweating, vasoconstriction and shivering thresholds in 9 vol-
unteers receiving target-controlled infusions of 0.3 and 0.6
ng.ml™' as compared to placebo. Individuals were warmed to
evidence sweating and then cooled to promote
vasoconstriction and shivering. Dexmedetomidine has not
changed sweating thresholds but significantly changed
vasoconstriction and shivering thresholds, showing that the
drugis able toinduce hypothermiain patients exposed to low
temperatures in the operating room, in addition to be effec-
tive in preventing postanesthetic shivering.

Duttaetal.?® have evaluated pharmacodynamicinteractions
between propofol and dexmedetomidine in healthy individu-
als receiving target-controlled placebo or dexmedetomidine
to maintain serum concentrations of 0.7 ng.ml'1. Then,
propofolwas administeredin progressive plasmaconcentra-
tions until individuals were sedated to the point of no longer
being able to hold a syringe and presenting lack of ciliary re-
flex and of motor response to an electric stimulation. In the
control group, propofol doses for loss of motor response to
electric stimulation, loss of ciliary reflex and impossibility to
hold asyringe were 6.63, 1.98and 1.14 ng.ml™", respectively.
In individuals receiving dexmedetomidine, propofol doses
were 3.89 ug.ml™' for loss of motor response to electric stimu-
lation, 0.64 ug.ml'1 forloss of ciliaryreflexand 0.28 pg.ml1 for
not being able to hold a syringe.

Talke et al. *, have studied dexmedetomidine effects on
plasma concentrations of 0.68 to 1.24 ng.ml’1 on
neuromuscularblock withrocuroniuminvolunteers anesthe-
tized with propofol and alfentanil. There has been a T, de-
crease (muscle contraction at first stimulation) from 51% to
44%,anincreaseinrocuroniumplasmaconcentrationduring
dexmedetomidine infusion, an increase in systolic blood
pressure and a decrease in peripheral blood flow. The au-
thors concluded that dexmedetomidine-induced
vasoconstriction might interfere with rocuronium’s
pharmacokinetics. Although statistically significant, it is un-
likely that such changes will have any clinical meaning.

ANESTHETIC USE

Dexmedetomidine is presented as a chloridrate in clear,
uncolored andisotonic solution, withapHof4.5to 7. Solution
does not have preservatives, additives or chemical stabiliz-
ers. It may be used for preanesthetic medication or associ-
ated to anesthesia. There are reports on intravenous 22,
muscular % and epidural ** administration.

When intravenously administered, initial dose should be
preferably injectedin a minimum 10-minute interval ! Rapid
injection is associated to an initial blood pressure increase,
frequently followed by reflex heartrate decrease as a conse-
quence of peripheral activation of a,-agonists *°.

Preanesthetic Medication

The first report on dexmedetomidine in anesthesia was as
preanesthetic medication administered to 20 women submit-
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ted to uterine curettage *'. Patients were divided in four
groupsreceiving0.167,0.33,0.67 and 1 |.|g.kg'1 intravenous
dexmedetomidine, 15 minutes before anesthetic induction.
Anesthesia was induced with sodium thiopental and N,O.
There was a dose-dependent decrease in sodium thiopental
need, both at induction and during anesthetic maintenance.
Systolicblood pressure decreased in all groups after drugin-
fusion, but was not correlated to dose. Diastolic blood pres-
surealsodecreased withoutrelationtodose and, inthe group
receiving 1 ug.kg™ it remained below baseline values for a
longer period. There was adecrease in heartrate 10 minutes
after administration of the two highest dexmedetomidine
doses and amild heartrate increase in patients receiving the
lowestdose. Norepinephrine plasmaconcentrationhada 1/3
decrease in groups receiving 0.67 and 1 ug.kg™ and was not
changedinthelowestdose group. There was no epinephrine
plasma concentration change in all groups. Plasma cortisol
was notchanged afterinfusion or soon after surgery, butwas
increased 30 minutes after surgery in all groups.
Dexmedetomidine has decreased in a dose-dependent way,
time needed for consciousness recovery at nitrous oxide
withdrawal. Major side-effects were dry mouth and somno-
lence. Authors concluded that probably a dose between 0.33
and 0.67 ug.kg™' would be ideal when dexmedetomidine is
used as preanesthetic medication for minor surgeries.
Aho et al. ®2 have evaluated three muscular
dexmedetomidine doses (0.6, 1.2 and 2.4 pg.kg™), compar-
ingthemtotwo groupsreceiving oxycodone(0.13mg.kg’1)or
placebo. Each group was composed of 20 women to be sub-
mitted to gynecologic laparoscopic surgeries. Injection was
performed 45 to 60 minutes before anesthetic induction. An-
esthesia was induced with sodium thiopental, isoflurane,
N,0O/O; (70%/30%) and vecuronium. Pneumoperitoneum
was maintained with pressures of 10 to 12 mmHg. Sedation
degree 45 and 60 minutes after preanesthetic medication
was similar among groups receiving dexmedetomidine and
oxycodone. Patients receiving the highest
dexmedetomidine dose remained more relaxed, butwhenfa-
tigue was evaluated through a questionnaire applied before
and after preanesthetic medication, patients receiving 2.4
ug.kg ' had higher scores. There was a dose-dependent de-
crease in mean blood pressure (MBP) in the
dexmedetomidine group, as well as a significant dose-de-
pendent MBP control after tracheal intubation. There was an
MBP increase during laparoscopy in all groups, but it was
less pronounced in the group receiving 2.4 ug.kg™
dexmedetomidine. This was also the group with the lowest
heart rate increase after tracheal intubation and in the
post-anesthetic recovery unit (PACU). Eight out of twenty
womenin this group needed atropine because of aheartrate
below 40 bpm. Cortisol plasma concentration was lower be-
fore induction in the 2.4 pg.kg'1 dexmedetomidine and
oxycodone groups. Dexmedetomidine has promoted 70%
decrease in norepinephrine plasma levels and has mini-
mized plasma epinephrine increase after tracheal
intubation. There were no differences among groups in post-
operative analgesics consumption.

107



VILLELA AND NASCIMENTO JR

Levanenetal.**have compared musculardexmedetomidine
(2.5 pg.kg™") and midazolam (0.07 mg.kg™') as preanesthetic
medication in patients anesthetized with ketamine, nitrous
oxide and vecuronium for superficial elective surgeries (in-
guinal hernia, varicocele or hydrocele). There was a heart
rate decrease in the dexmedetomidine group before anes-
theticinduction. Systolicblood pressureincreased 38 mmHg
after tracheal intubation while in the midazolam group it in-
creased 47 mmHg. There were no diastolic blood pressure
differences, butheartrate waslowerinthe dexmedetomidine
group after laryngoscopy and tracheal intubation. During
surgery, the dexmedetomidine group had heartrate, systolic
and diastolic blood pressure close to baseline values, while
the midazolam group had an increase of approximately 15
mmHg and 10 bpm. Only 10% of patients receiving
dexmedetomidine needed additional ketamine dose and
70% of patients receiving midazolam needed additional
doses. Fifty five percent of patients receiving
dexmedetomidine and 5% of patients receiving midazolam
needed atropine to treat bradycardia (heart rate below 45
bpm). Two patients receiving a,-adrenergic agonists had ar-
terial hypotension, which was treated with fluid replacement
alone. Six hours after procedure there were still significant
differences in hemodynamic parameters between groups.
There were no differences in emergence time between
groups. The dexmedetomidine group presented a better
psychomotor performance before anesthetic induction be-
cause, although sedated, patients would adequately re-
spond to stimulation and return to sleep when leftalone. This
group remained more sedated in the PACU. Central nervous
system changes as a consequence of ketamine were more
frequent in the midazolam group (55%) as compared to
dexmedetomidine (5%), being unpleasant dreams the most
frequentsymptom. Anterograde amnesia was more frequent
with midazolam. There were no differences between groups
in PACU analgesics consumption.

Aantaa et al. ** have evaluated 49 women submitted to ab-
dominal hysterectomy under general anesthesia who were
distributed in three groups to receive placebo or enough
dexmedetomidine infusion to maintain plasma concentra-
tionsof0.3ng.ml” or0.6 ng.ml™". Infusion was started 15 min-
utes before induction and withdrawn after skin incision. An-
esthesia was induced with sodium thiopental and alfentanil.
Isoflurane was administered after tracheal intubation in a
concentration of 1 MAC for the control group, 0.6 MAC for the
0.3 ng.ml"" group and 0.3 MAC for the 0.6 ng.mI™* group. Mo-
torresponse to skinincision was evaluated 15 minutes after.
In the presence or absence of reaction, isoflurane MAC was
adjusted 0.1% above or below, in the next patient. Isoflurane
MAC was 47% and 35% lower in the 0.6 ng.ml™" and 0.3
ng.ml'1 dexmedetomidine groups, respectively. There was a
17% to 30% decrease in thiopental need in the high and low
dexmedetomidine dose groups as compared to controls.
Lawrence and De Lange 35, have evaluated
dexmedetomidine effects in a single intravenous dose of 2
ug.kg™' as preanesthetic medication in patients submitted to
minor orthopedic and general surgeries, as compared to pla-
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cebo. Patients were anesthetized with thiopental, N,O/O,,
fentanyl and isoflurane, according to their needs. Only 24%
of patients receiving dexmedetomidine needed inhalational
agentcomplementation, while in the control group they were
72%. Mean necessary isoflurane concentration was signifi-
cantly decreased with dexmedetomidine. Laryngoscopy and
trachealintubation have notchanged systolicblood pressure
in the treated group, which has increased to 31 mmHg in the
control group. Diastolic blood pressure increased 1 mmHg
and 26 mmHg and heart rate 13 bpm and 29 bpm in the
dexmedetomidine and control groups, respectively. There
was a 70% plasma norepinephrine and epinephrine de-
crease in the dexmedetomidine group. Patients studied
needed less analgesics and antiemetics than the control
group.InPACU there hasbeenbradycardia (heartrate below
45 bpm) in 56% of patients receiving dexmedetomidine
against none in the control group. One dexmedetomidine
group patient developed heart rate below 33 bpm and sys-
tolic arterial hypotension (71 mmHg) 2 hours after PACU ad-
mission.

Fragen and Fitzgerald * have studied the effects of two
dexmedetomidine doses onsevoflurane’s MAC inadults dur-
ing skinincision. Patients were dividedin 3 groups, beingone
control group (placebo) and the other two receiving
dexmedetomidine infusion to maintain plasma concentra-
tions in 0.3 ng.mI”" and 0.6 ng.ml”". Sevoflurane MAC was
maintainedin 2% forthe controlgroupandin 1.5% and 1% for
highest and lowest dexmedetomidine dose groups, respec-
tively. After a 15-minutes maintenance of such concentra-
tions, skinwas incised and, in the presence or absence of re-
action, there would be a 0.25% increase or decrease in ex-
pired concentration of the inhalational agent in the next pa-
tient. There has been a 17% decrease in sevoflurane MAC in
the 0.6 ng.ml'1 dexmedetomidine group. There were no sta-
tistically significant sevoflurane MAC changes in the control
group and in the lowest dexmedetomidine dose group.

In patients submitted to plastic surgery under general anes-
thesia, perioperative hemodynamic changes and oxygen con-
sumption (VO,) were studied according to the use as
preanesthetic medication of muscular clonidine (4 pg.kg™),
dexmedetomidine (2.5 pg.kg™) or placebo *. There was 8%
VO, decrease atanestheticinductionand 17% after surgeryin
both groups receiving a,-agonists. There were no significant
differences among groups during surgery, probably because
VO, was influenced by the anesthetic technique. Both
clonidine and dexmedetomidine have promoted similar blood
pressure and heart rate decrease, however one
dexmedetomidine patient developed sinusoidal arrest during
laryngoscopy.

Electroconvulsive therapy (ECT) is a treatment for severe
depressive disorders and is frequently associated to acute
hemodynamic responses (arterial hypertension and tachy-
cardia) *%. Fu and White * have evaluated the benefit of
dexmedetomidine as preanesthetic medication for such pro-
cedures. Twenty-four ECT treatments were evaluated in six
elderly patients divided in three groups being one the control
group (placebo)andthe othertwowith0.5and 1 pg.kg'1 intra-
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venous dexmedetomidine, 10 to 30 minutes before the pro-
cedure. Anesthesia was induced with 0.1 to 0.2 mg
glycopyrrolate, 10 mg labetalol, 1 mg.kg™ methohexital and
1.3 to 1.5 mg.kg™" succinylcholine. There were no
hemodynamic differences between treated and control
groups before or after ECT. There was amildtimeincreasein
convulsivant, motor and electroencephalographic activity in
patients treated with dexmedetomidine. These patients also
presented a higher degree of sedation and remained in
PACU for a longer period.

Peden et al. *° have evaluated dexmedetomidine effects on
propofol plasma concentrations needed to suppress con-
sciousness and motor response during anesthesia with
propofol and sufentanil in patients submitted to superficial
general surgeries. Dexmedetomidine doses have to be in-
creasedtwice due toadverse effects (sinusoidal bradycardia
and sinusoidal arrest). Patients received an initial dose of
0.45 pg.kg™ in 15 minutes, followed by 0.18 pg.kg™.h™ infu-
sion until skin incision. These authors have found a 40% de-
crease in total propofol dose needed to induce loss of con-
sciousness as compared to other authors who, in a similar
model, have evaluated loss of consciousness with progres-
sive propofol doses.

Data of papers about dexmedetomidine as preanesthetic
medication are shown in table I.

Use in Anesthesia

Aho et al. *' have reported the use of dexmedetomidine to
maintain anesthesia in patients submitted to abdominal hys-

terectomy. Initially, in an open study, four dexmedetomidine
infusion regimens were used starting 10 minutes after anes-
thetic induction with doses varying between 120
ng.kg”.min™" (initial dose) + 6 ng.kg”.min™" (maintenance
dose)and 270 ng.kg™".min™" + 13.5ng.kg™".min"". Anesthesia
was induced with fentanyl, thiopental, N;O/O, (70%/30%)
and isoflurane, according to the need, to maintain MAP be-
tween 30% and +15% and heart rate between -40% and
+20% of baseline values. There has been a dose-dependent
MAP increase after the initial dose. Patients receiving the
highest doses had MAP increases above 30% of baseline
values. There has been a dose-dependent heart rate de-
crease and the lowest heart rate was observed approxi-
mately 8 minutes after beginning of infusion. There has been
adecrease ininhalational agent consumption in all patients.
The second stage of the study compared 170 ng.kg™".min”"
dexmedetomidine (initial dose) + 8.5 ng.kg™'.min™" (mainte-
nance dose) to placebo, following the same anesthetic
schedule of the first stage. There has been no need for
complementation with isoflurane in 50% of
dexmedetomidine patients. There has been more than 90%
isoflurane MAC decrease in the treated group and no patient
reported remembrances during anesthesia. There has been
no significant MAP change after tracheal intubation, during
surgery or one hour after surgery completion. Heart rate was
significantly decreased after the initial dose, after
laryngoscopy and one hour after surgery in the treated group
and 40% of patients presented heart rate below 40 bpm,
needing treatment with atropine. There has been no emer-
gence time differences between groups.

Table | - Dexmedetomidine as Preanesthetic Medication. Dose, Administration Route, Surgical Procedure and Major Effects

Author and year of publication Dexmedetomidine dose

Administration route and surgical
procedure

Major effects

Aantaa et al., 1990 *' 0.167; 0.33; 0.67 and 1 ug.kg™

Aho et al., 1992 3 0.6; 1.2 and 2.4 pg.kg™

Levanen et al., 1995 % 2.5 ug.kg™’

Aantaa et al., 1997 * TPC of 0.3 and 0.6 ng.ml”"

Lawrence et al., 1997 *° 2 ug.kg™”

Fragen et al., 1999 * TPC of 0.3 and 0.6 ng.ml"

o
Taittonen et al., 1997 ¥ 2.5 ug-kg

Fuetal., 1999 *° 0.5and 1 ug.kg™

Peden et al., 2001 4 0.45 ug.kg™ +0.18 pg.kg™.h"

IV, uterine curettage

IM, laparoscopic, gynecologic
surgeries

IM, superficial elective surgeries

1V, abdominal hysterectomy

IV, general and orthopedic surgeries

IV, general surgery

IM, plastic surgeries

1V, electroconvulsive therapy

IV, general superficial surgeries

I thiopental dose-dependent; { BP
and HR

{ of BP and HR increase after Tl; { of
70% of plasma norepinephrine

Hemodynamic stability after TI;
bradycardia (55% of patients); { inci-
dence of CNS changes

{ of isoflurane MAC in up to 47%; { of
thiopental need in up to 30%

Hemodynamic stability after TI; {
isoflurane need;  in 70% of plasma
norepinephrine and epinephrine;
need for analgesics and anti-emetics;
frequent bradycardia

4 in 17% of sevoflurane MAC

8% VO, before surgery;  17% post-
operative VO,; one case of sinusoidal
arrest

Without hemodynamic response pro-
tection; T convulsivant activity time

J 40% in total propofol dose;
bradycardia and sinusoidal arrest

TPC = target plasma concentration, T = increase, J = decrease, BP = blood pressure, HR = heart rate, MAC = minimum alveolar concentration,
IM = intramuscular, IV = intravenous, VO, = oxygen consumption, TI= tracheal intubation
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Talke et al. ** have studied three dexmedetomidine doses in
plasma concentrations of 0.15ng.ml™", 0.30 ng.ml"" and 0.45
ng.ml'1 started one hour before anesthetic induction and
maintained for up to 48 postoperative hours, in patients sub-
mitted to major vascular procedures. Anesthesia was in-
duced with alfentanil, thiopental, vecuronium, N,O/O,
(70%/30%) and isoflurane, according to the need to maintain
hemodynamic parameters within previously established lim-
its. There has been a decrease in heart rate (lowest dose,
11%;intermediate dose, 5%;highestdose, 20%)and systolic
blood pressure (lowest dose, 3%; intermediate dose, 12%;
highest dose, 20%) in patients receiving dexmedetomidine
and they needed more perioperative vasoactive drugs to
maintain hemodynamic stability. Forty-four percent of pa-
tients treated needed anticholinergic agents to treat
bradycardia during surgery against none on placebo group
patient. Treated groups presented less postoperative tachy-
cardia and esmolol was needed for control and lowest
dexmedetomidine dose groups.

Jalonenetal.**have studied dexmedetomidineas compared
to placebo in patients selected for myocardial
revascularization. Initial dexmedetomidine dose was 50
ng.kg'1.min'1 for 30 minutes before anesthetic induction and
7 ng.kg™.min™" until surgery completion. Patients received
scopolamine and morphine as preanesthetic medication and
anesthesia was induced with fentanyl and isoflurane.
Thirty-eight percent of treated patients and 82% of control
group patients presented muscular stiffness after fentanylin-
fusion. During anesthetic induction, systolic blood pressure
and heartrate remained higherin the control group and after
tracheal intubation they have significantly increased in the
control group. After skin incision, systolic and diastolic blood
pressure and heartrate remained higherinthe control group.
During the first 60 minutes of cardiopulmonary bypass
(CPB), MAP was lower in the treated group. After CPB, sys-
tolicblood pressure remained lower in the dexmedetomidine
group without differences in heart rate between groups. Total
fentanyl dose and enflurane expired concentration were
higher in the control group. Treated patients needed higher
fluid volumes to treat hypotension during surgery and also
more vasopressants during CPB. Placebo group patients
needed esmolol to treat bradycardia during surgery and
methoprolol in the postoperative period. There were no sta-
tistically significant differences in myocardial ischemia be-
tween groups. Postoperative shiveringwas presentin 32.5%
of patients receiving dexmedetomidine and in 57.5% of con-
trol group patients. There has been more diuresis in the
treated group.

Badneretal.**have evaluated 249 patients submitted to total
knee arthroplasty, who were divided in two groups: placebo
and dexmedetomidine in plasma concentrations of 0.6
ng.ml'1, started 15 minutes before anesthetic induction and
maintained for up to 2 hours after surgery. General anesthe-
sia was induced with fentanyl continuous infusion. Patients
receivingdexmedetomidine reported being happierwith pain
relief during the first 90 minutes they remained in PACU.
Shivering, nausea and vomiting had a lower incidence in the
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treated group. There were no differences in extubation or
emergence time between groups, but patients receiving
dexmedetomidine remained more comfortable in the PACU
according to the nursing team evaluation.

Talke et al. ** have evaluated the possibility of
dexmedetomidine attenuating hemodynamic response dur-
ing anesthesia emergence in patients submitted to vascular
surgeries. Authors compared 19 patients receiving placebo
to 22 patients receiving dexmedetomidine in the following in-
fusion schedule starting 20 minutes before anestheticinduc-
tion: 1.2 ug.min™"in the first 20 minutes; 0.8 ug.min "' from the
20"to the 60™ minute; 0.35 ug.min™" from the 60" to the 300"
minute up to 48 hours after surgery. Anesthesia was induced
with fentanyl, thiopental, vecuronium, N,O/O;, (50%) and
isoflurane. During emergence heart rate and systolic blood
pressure were higher than baseline values for the control
group but remained unchanged in the treated group. After
tracheal extubation and admission to PACU, norepinephrine
plasma concentrations were 2 to 3 times lower in the
dexmedetomidine group. Epinephrine plasma levels were
lower only after extubation. Two patients had
dexmedetomidine-related adverse effects: postoperative ar-
terialhypotension and sinusoidal arrest (10 seconds), during
laryngoscopy.

Bekker et al. *® have reported the use of 1 ug.kg'.h™
dexmedetomidine during 30 minutes, followed by 0.4
ug.kg”'.h ' associated to N,O and sevoflurane for craniotomy
and speech cortical area mapping in a 38 year old patient.
Cortical areamapping was performed after sevoflurane with-
drawal and patient was maintained sedated only with 0.1
pg.kg'1.h'1 dexmedetomidine infusion. The procedure was
successful with the patientremaining relaxed and sleepy, but
easily awakened and cooperative when required. After map-
ping, brain tumor was resected, again under sevoflurane an-
esthesia, without complications. Patient remembered the
period in which he remained sedated with dexmedetomidine
but could not remember of any detail.

Epidural dexmedetomidine was described by Fukushima et
al. 2’ who have studied 15 patients submitted to abdominal
hysterectomy under general anesthesia, aiming at evaluat-
ing postoperative analgesia. Patients were divided in four
groups with epidural administration of: saline solution; 1.5%
lidocaine; 2 pg.kg'1 dexmedetomidine; and 1.5% lidocaine
with 2 ug.kg™' dexmedetomidine. Dexmedetomidine has de-
creased heart rate in 25% and blood pressure in 20%, coin-
ciding with a 35% decrease in plasma norepinephrine and
epinephrine. Analgesia in patients treated with
dexmedetomidine lasted more than 7 hours as compared to
only 3 hours in the lidocaine group.

Data of papers on dexmedetomidine during anesthesia are
summarized in table Il.

DEXMEDETOMIDINE ANTAGONISM

As ay-adrenergic agonists, az-adrenergic antagonists have
been used in the veterinary practice for a long time. In ani-
mals, most popular drugs are ioimbine, tolazoline, idazoxan
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Table |l - Dexmedetomidine During Anesthesia. Dose, Administration Route, Surgical Procedure and Major Effects

Author and year of publication Dexmedetomidine dose

Administration route and surgical pro-

cedure Major effects

Aho et al., 1992 *' 170 ng.kg'.min” (initial dose) +

8.5 ng.kg".min™! (maintenance)

Talke et al., 1995 * PTC of 0.15; 0.3 and 0.45 ng.m!”

Jalonen et al., 1995 *® 50 ng.kgf.min'1 (initial dose) +

7 ng.kg”.min™! (maintenance) '

Badner et al., 1999 ** PTC of 0.6 ng.ml"

Talke et al., 2000 “° 1.2 pg.min” and progressive decrease

to 0.15 ug.min™" up to 48 hours after surgery

Bekker et al., 2001 *° 1 ug.kg'1.q1ir1;1 (initial dose) +

0.4 uyg.kg.h

Fukushima et al., 1997 % 2 ug.kg™’

1V, abdominal hysterectomy { isoflurane MAC in 90%

4 BP and HR in 20%; T need for
vasoactive drugs; frequent
bradycardia; { incidence of tachy-
cardia

IV, major vascular surgeries

Lower incidence of stiffness after
fentanyl; T need for vasoactive
drugs, ¥ incidence of postoperative
shivering;

IV, myocardial revascularization

{ incidence of postoperative shiv-
ering and vomiting; T postoperative
comfort

IV, knee arthroplasty

IV, vascular surgeries Hemodynamic stability at anesthe-
sia emergence; din 2 to 3 times
plasma norepinephrine after
extubation; 1 case of postoperative
hypotension and 1 case of sinusoi-

dal arrest during laryngoscopy

IV, craniotomy and cortical area
mapping

Cortical area mapping with patient
sedated only with
dexmedetomidine

Epidural, abdominal hysterectomy Prolonged postoperative analgesia

PTC = plasma target concentration, T = increase, 1 = decrease, BP = blood pressure, HR = heart rate, MAC = minimum alveolar concentration,

IV = intravenous

and atipamezole *'. They differ in ap-adrenergic receptors
specificity and selectivity and vary in their ability to bind to
imidazoline receptors.

Atipamezole is a potent and selective a,-adrenergic antago-
nist without major activity on imidazoline receptors. Ithas an
8500:1 selectivity ratio with o0 1 receptors “2.
Karhuvaara etal. *° have evaluated the effects of three differ-
ent atipamezole doses (6.7 ug.kg™', 27 pg.kg” and 67
ug.kg™') in volunteers receiving 0.67 upg.kg™’
dexmedetomidine. For all patients, dexmedetomidine has
promoted sedation, systolic and diastolic blood pressure de-
creaseand 80% decreaseinplasmanorepinephrine. Only 27
pg.kg'1 and67 pg.kg'1 atipamezole doses were effectivein to-
tally reverting sedation and dexmedetomidine-related
hemodynamic changes.

Scheinin et al. *° have studied the atipamezole dose needed
to revert sedation obtained with 2.5 pg.kg” muscular
dexmedetomidine in healthy volunteers. Alpha-, adrenergic
infusion was started one hour after dexmedetomidine. Low-
est and highest atipamezole doses needed to revert
dexmedetomidine effects were 50 and 163 pg.kg'1. Inasec-
ond stage, authors have evaluated three atipamezole doses
(15 ug.kg™, 50 ug.kg™" and 150 pg.kg™') as compared to pla-
cebo and administered 1 hour after 2.5 pg.kg'1 muscular
dexmedetomidine, in 8 healthy volunteers. Sedation was to-
tally reverted with the two highestdoses, howeverwiththe 15
ug.kg'1 dose there were no differences as compared to pla-
cebo. Blood pressure decrease after dexmedetomidine was
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reverted with atipamezole in adose-dependent manner. The
dose of 150 pg.kg'1 has increased plasma norepinephrine
levels above baseline values. Authors have concluded that,
probably, the most adequate atipamezole dose to revert
dexmedetomidine effects should have a ratio with its dose of
20:1 to 60:1.

Aho et al. *" have studied the effects of atipamezole (50
ug.kg™') after dexmedetomidine (2 pg.kg™) or midazolam
(0.15 mg.kg™') in patients submitted to uterine curettage.
Atipamezole has totally reverted dexmedetomidine-induced
sedation but had no effect on midazolam.

CONCLUSION

Dexmedetomidine is a potent a,-adrenergic agonist which
may be used as a coadjuvantin Anesthesiology. It has major
analgesic, sedative, anxiolytic and sympatholytic action. As
preanesthetic medication, during anesthesia or in the post-
operative period, it promotes good hemodynamic stability.
Thereis adecrease in drug consumption during anesthesia.
Patients sedated with dexmedetomidine may be awakened
whenrequired and become cooperative. Even high doses do
not cause respiratory depression. Bradycardia is the most
frequent side-effectand may be minimized by slow drug infu-
sion. So, this new a,-agonist - dexmedetomidine - is an im-
portant additional resource for Anesthesiology and may be
used in different patients and surgical procedures.
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RESUMEN
Villela NR, Nascimento Jr P - Uso de Dexmedetomidina en
Anestesiologia

Justificativa y Objetivos - La dexmedetomidina es un nuevo
agonista az-adrenérgico que presenta relacion de selectividad
entre los receptores az:as de 1600:1, con importante accion
sedativa y analgésica, buen control hemodinamico frente al
estrés y que puede producir, por si sélo, anestesia. Este agente
ha sido empleado para promover analgesia y sedacion en el
periodo pés-operatorio y en las unidades de tratamiento
intensivo. Debido a sus propiedades, recientemente, la
dexmedetomidina paso6 a ser utilizada también en la sala de
operaciones, como farmaco coadyuvante en anestesia. Asi,
este articulo hace una revisién de la literatura con relacion al
uso de la dexmedetomidina en la practica anestésica.

Contenido - Fueron presentados los principales trabajos con
elempleo de la dexmedetomidina en Anestesiologia, sea como
medicacion pré-anestésica, o durante el acto
anestésico-cirurgico. El mecanismo de accién de los farmacos
ay-agonistas y las propiedades farmacocinéticas y
farmacodindmicas de la dexmedetomidina también son
revistos en este articulo.

Conclusiones - El uso de la dexmedetomidina como
medicacion pré-anestésica, durante anestesia, o en el periodo
pos-operatorio, promueve buena estabilidad hemodinamica.
Hay reducciéon del consumo de anestésicos durante la
anestesia. Los pacientes sedados con la dexmedetomidina
pueden ser despertados, cuando solicitados, y se tornan
cooperativos. Aun cuando hay dosis elevadas del farmaco no
provocan depresion respiratoria. Bradicardia es un efecto
adverso observado con frecuencia, problema amenizado porla
administracion lenta de la droga. Asi, la dexmedetomidina se
hace importante recurso adicional para la practica clinica de la
Anestesiologia, con posibilidad de uso en diversos tipos de
pacientes y procedimientos quirtrgicos.
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