Rev Bras Anestesiol
2003; 53: 2: 258 - 277

ARTIGO ESPECIAL
SPECIAL ARTICLE

O Conhecimento de Diferencas Raciais pode Evitar
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Could the Understanding of Racial Differences

Prevent Idiosyncratic Anesthetic Reactions?
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RESUMO
Vale NB, Delfino J, Vale LFB - O Conhecimento de Diferengas
Raciais pode Evitar Reagdes Idiossincrasicas na Anestesia?

Justificativa e Objetivos - No campo da variabilidade
inter-étnica da resposta de drogas anestésicas e adjuvantes
existem varias questbes sem resposta. Estamos na iminéncia
de sermos capazes de identificar diferengas raciais herdadas
que podem prever a resposta de cada paciente aos
anestésicos pelo atual desenvolvimento farmacogenético.

Conteudo - O conhecimento de fatores inter-étnicos que
alteram a resposta a droga permitira ao anestesiologista evitar
reagées idiossincrasicas: (1) Branco caucasiano - aumento do
efeito diurético da dopamina; apnéia prolongada apos
succinilcolina ou mivacdurio; arritmias cardiacas apos uso de
halotano e catecolaminas na sindrome de Riley-Day; ataques
agudos de porfiria apdés tiopental. (2) Negro americano:
diferentes abordagens terapéuticas, hipertensdo arterial
essencial advém da pior resposta aos anti-hipertensivos de
IECA, inibidores do AT1, bloqueadores 3 e a clonidina,
contrastando com a melhor resposta anti-hipertensiva dos
diuréticos, antagonistas de canais de calcio e clarvedilol;, agdo
vasodilatadora atenuada do isoproterenol (B;) e uma maior
resposta vasodilatadora a nitroglicerina sublingual, menor
acdo fibrinolitica do t-PA; recuperagdo mais lenta da anestesia
venosa pela associagdo de remifentanil e propofol; menor
glicuronidacéo do paracetamol e menos analgesia da codeina
nos fracos metabolizadores (CYP2D6); a melanina retarda o
inicio da analgesia epidérmica do creme anestésico EMLA;
menor midriase pela adrenalina; maior broncoespasmo a
metacolina em criangas asmaticas; deficit da G-6-PD nas
hemacias eleva o risco de hemdlise a drogas oxidativas (10%
da populagdo negra). (3) Asiaticos: alteragbes cinéticas
toxicas da meperidina e codeina; maior duragdo da ansiodlise
do diazepam; espasmo coronariano pela injegdo de
metilergonovina no pos-parto; inter-relagédo do receptor GABA,
das desidrogenases e do comportamento de beber nipbnico,
contribui para sua maior sensibilidade etandlica. Isoenzimas
do citocromo P450 apresentam polimorfismo genético no
metabolismo de neuropsicotrépicos e a lenta acetilagdo da
N-acetiltransferase na populagcéao equatorial (95%) aumenta a
toxicidade de isoniazida e hidralazina.
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Conclusées - A presente revisdo pretende dar algumas
respostas especificas na area da idiossincrasia anestésica
relacionada ao efeito da etnicidade sobre a farmacocinética, a
farmacodindmica das drogas e a seguranga do paciente
cirargico, objetivando otimizar uma neuropsicofarmacologia
mais individualizada.

UNITERMOS:COMPLICACOES: idiossincrasias, diferencas
raciais

SUMMARY
Vale NB, Delfino J, Vale LFB - Could the Understanding of Ra-
cial Differences Prevent Idiosyncratic Anesthetic Reactions?

Background and Objectives - There are several unanswered
questions about the interethnic variability in anesthetic and
adjuvant drugs responses. Current pharmacogenetic develop-
ments are taking us to the verge of being able to identify inher-
ited racial differences which could predict individual patient’s
anesthetic response.

Contents - The understanding of interethnic factors affecting
drug response will allow anesthesiologists to prevent idiosyn-
cratic reactions: (1) Caucasian: increased dopamine diuretic ef-
fect; prolonged apnea following succinylcholine or mivacurium;
cardiac arrhythmias after halothane and catecholamines in
Riley-Day syndrome; acute porphyria episodes after thiopental.
(2) Afro-American: different therapeutic approaches, essential
arterial hypertension caused by the poorert response to ACEI
anti-hypertensives, AT1 blockers, 3-blockers and clonidine, con-
trasted with the best anti-hypertensive response of diuretics, cal-
cium channel blockers, claverdilol; attenuated isoproterenol-
mediated vasodilatation (B;) and a better vasodilating response
to sublingual nitroglycerine; lower t-PA-induced thrombolytic ef-
fect; slower recovery from intravenous anesthesia with propofol
and remifentanil; less glycuronide conjugation of paracetamol
and less pain relief by codeine in weak metabolizers (CYP2D6);
melanin slows onset of epidermal analgesia with EMLA anes-
thetic cream, less epinephrine-induced mydriasis; major
metacholine-induced bronchocospasm in asthmatic children;
G-6-PD deficit in erythrocytes increases the risk for hemolysis to
oxidative drugs in 10% of the Afro-American population. (3)
Asians: toxic kinetic changes of meperidine and codeine; longer
diazepam-induced anxiolysis; postpartum intravenous
ergonovine-induced coronary artery spasm; inter-relationships
of GABA receptor, dehydrogenases and Japanese drinking be-
havior contribute to their higher sensitivity to alcohol.
Cytochrome P450 isoenzymes show genetic polymorphisms in
neuropsychotropic drugs metabolism and the slow acetylation of
N-acetyltransferase in equatorial populations (95%) increases
isoniazid and hydrazine toxicity.

Conclusions - This review aimed at answering specific ques-
tions in the area of anesthetic idiosyncrasy related to the effect
of ethnicity on drugs’ pharmacokinetics and pharmacody-
namics, in addition to surgical patients safety by optimizing a
more individualized neuropsychopharmacotherapy.

KEY WORDS:COMPLICATIONS: idiosyncrasy, racial
differences
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INTRODUCAO

\/ariéveis capazes de modificar a intensidade do efeito fi-
nal de agentes anestésicos e adjuvantes estao direta-
mente relacionadas com a tétrade angular da farmacologia
clinica: Médico, Droga, Paciente e Ambiente. Este aspec-
to multifatorial explica “habituais” diferencas na resposta fi-
nal de um medicamento, apesar de posologia criteriosa
utilizada em fungéo do determinismo caodtico do organismo:
a presenca minoritaria de pacientes hipoérgicos com menor
suscetibilidade ao farmaco e de hiperérgicos com maior efi-
cacia acompanhada de mais efeitos colaterais, ao lado de
uma maioria populacional significante com responsividade
farmacolodgica previsivel, oscilando em faixa de variabilida-
de estatisticamente aceita entre 1% a 5%. Dentre os fatores
ligados ao paciente que podem influenciar na resposta ao
agente farmacologico, destacam-se: idade, sexo, gravidez,
estado nutricional, profissao, circunstancias sociais, doen-
¢as e os tragos genéticos: raga, etnia ou grupo populacional
-3 Raga ou grupo étnico € uma variavel demografica capaz
de modificar o efeito final do agente anestésico e adjuvante
em fungao de certo grau (dominante ou recessivo) de deter-
minismo genético em alguns pacientes expostos a droga:
idiossincrasia. Embora definida como “o conjunto populaci-
onal cujos individuos se intercruzaram e mantiveram carac-
teristicas corporais semelhantes transmitidas por
hereditariedade”, ainda continua ética e etnicamente con-
troversa a existéncia de ragas humanas puras °. Grupo ét-
nico ou populacional resulta da mistura de fatores fisicos
(cor do cabelo, formato da face, polimorfismo enzimatico
etc.) e culturais (linguagem, dieta, religido, folclore, origem
geografica etc.), sendo todos importantes para a preserva-
¢do da saude, das relagdes sociais e da politica de boa vizi-
nhanga. Cruzamentos inter-raciais e migragbes internas
tém garantido historicamente as misturas étnicas, dando
carater multirracial e miscigenado a populagéao brasileira, o
que dificulta sobremaneira estudos sobre interagdes dro-
ga-gene-doenga “°.

Oiniciodaadaptagcaodavidaanimalmaritimaaterrasecaha
quatrocentos milhdes de anos (Periodo Siluriano) exigiu mo-
dificagdes enzimaticas e metabdlicas indispensaveis a sua
adaptagado aonovo ambiente e dieta vegetal diversificada. A
energia da fusdo nuclearde H,em He vem permitindoha 2,5
bilh6es de anos que o Sol venha mantendo afotossintese na
Terra, o que permitiu a transformagéo dos organismos hete-
roquimiotréficos em autofototréficos capazes de fixar nitro-
géniosobaatmosferade O, N,O eacamada protetorade Os.
Aradiagao provocou uma complexidade quimica crescente
nos cloroplastos das plantas, exigindo adaptacéo evolutiva
dos animais, sobretudo na transformagéo dos procariotos
em eucariotos, ha 1,5 bilhdes de anos, quando organelas
com magquinaria enzimatica como as mitocondrias, facilitari-
amabsorgdodaenergiacalorificadacadeiaoxidativa, sinte-
se protéica e protegao contra os venenos dos vegetais. Mu-
tacdes e selegao natural do metabolismo dos animais “supe-
riores”foram determinantes daidiossincrasiafarmacolégica
dos atuais farmacos e xenobiéticos em que se destacaram
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dois importantes mecanismos: o notavel implemento enzi-
matico mitocondrial que aumentou e ficou do tamanho do fi-
gado em animais terrestres em relagcéo aos peixes e as alte-
ragoes tissulares sutis em 6rgaos-alvo do farmaco ou xeno-
biético '°.

No Pleistoceno (4,8 milhdes de anos), iniciou-se o dominio
doPrimatahominidio nasuperficie do planetajanacondicao
de seu maior predador em fungéo da visdo binocular, andar
bipede, oposicdodos polegares e aexclusivacapacidade de
imaginagdo da neo-cértex >°. Os primeiros habitantes do
Brasil que chegaram a Sdo Raimundo Nonato (Pl), Parana-
panema (SP)e Lagoa Santa(MG)ha12.000 anos foram pro-
venientes das levas de asiaticos amarelos que atravessa-
ramo estreitode Beringno Alascanas ultimas glaciagbes, ha
menosde 80séculos. O comportamento “humano” adquirido
em séculos de caminhada maximizou o éxito genético, pas-
sandoos genes (DNA)doindividuo para as geragdes subse-
quentes. O rastreamento mitocondrial do indio americano
revelou4tiposrarosde DNAsomente encontrados em asiati-
cos, mas naoemeuropeus e africanos, ressaltandoaorigem
asiatica do indio das Américas. Anotavel evolugao de todas
asformas de vidasobre a Terrarepresentariam um mecanis-
mo desenvolvido pelo DNA para assegurar sua prépria pre-
servagao >®. Na chegada dos portugueses a Bahia ha cinco
séculos, ja habitavam o Brasil cerca de 4 milhdes de indios
de varios idiomas e etnias, vivendo da cacga, pesca e agricul-
tura de subsisténcia. Os negros foram trazidos da Africa,
desde 1551, como escravos, para sustentagdo da economia
brasileira colonial nos ciclos de cana-de-agucar, de minera-
¢ao, de lavoura algodoeira e da cafeicultura, cujos descen-
dentes predominam na populagédo dos estados BA(11%), RJ
(10,8%), MG (8,3%), MA(7,7%) e ES (7%). Apesar do éxito
nas artes e no esporte, adesigualdade racial e a discrimina-
¢ao socio-econdmico-cultural institucionalizada no pais faz
com que cada vez menos brasileiros se considere negro:
14,1% em 1942 para 6,2% em 2000. Apolitica de miscigena-
¢ao do branco portugués colonizador com indios e negras
justifica a presenca crescente de mesticagem (caboclo, mu-
lato, cafuzo) naformacéao étnicabrasileira, plasticidade soci-
alincomum a outros colonizadores europeus: “Todo brasilei-
rotraznaalma, quando ndonaalmae no corpo, asombra, ou
pelo menos a pinta, do indigena e do negro” ®.

No censo do Instituto Brasileiro de Geografia e Estatistica
(IBGE)de 2000, a existénciade diferencgas raciais nas popu-
lagbes geograficamente dominantes no Brasil - amarela,
brancae negra-ficourestritaapenas a sinalizagado da corda
pele (fendtipo), ndo se valorizando a analise de DNA, as mi-
gragOesinternasou asdiferengas socio-econdmico-cultura-
is.Nofinaldoséculo XIX, apoliticaimperialerepublicana op-
taram por “branquear” a populagéo, facilitando a vinda de
imigrantes europeus, na maioria portugueses e italianos,
paraocupar terras fronteiricas no Sul e Sudeste. Aatual pre-
dominéancia do mestigo (pardo) na composigéo da “raga bra-
sileira” pode ser vista no ultimo censo do IBGE, em que
39,1% da populacao ndo-branca se considera parda, o que
faz do Brasil o pais mais mestigo do mundo. A populagéo
amarela representa menos de 1% da etnia brasileira, pois a
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populagéo de indios oscila em torno de 300.000 e somente
em 1908, chegavam os primeiros japoneses ao Sul e Sudes-
te para constituirem com seus descendentes “nisseis”, 0 5°
gn5a8ior grupo de imigrante, junto com chineses e coreanos

Napraticamédica e anestesioldgica, acordapeleouavaria-
vel demografica “raga” pode sugerir existéncia eventual de
adaptacOes tissulares discretas do meio interno (genétipo)
ao nivel de enzimas, membranas, canais iénticos e recepto-
res que podem estar diretamente relacionadas com modifi-
cacgoes bioquimicas, biofisicas e fisioldgicas modificadoras
dacinética e dafarmacodindmica de umadroga, com poten-
cial alteracao no efeito final observado no paciente (fenoti-
po). O fendtipo pode ser expresso por uma medida bioquimi-
ca,como adosagem de metabdlitos de umadrogainjetadae
analisede diferengade seus efeitos entre pacientes. O geno-
tipo determina o cédigo genético especifico do individuo, a
partirdaanalise de amostrastissulares e nuclearesnabusca
da causa das diferentes respostas medicamentosas. Como
os pacientes podem responder diferentemente a posolo-
gia-padrao, a individualizagdo do medicamento continua a
ser meta primordial a ser perseguida pela farmacogenética,
pela atual terapéutica e pela moderna Anestesiologia °'°.
Por vezes, a diferenca fisiopatalogica étnica é estatistica-
mente perceptivel nastrésragas dominantes. Enquantoain-
cidénciade enxaquecaé maiornapopulacédobranca (>20%)
emrelacdoanegra(16%)eaamarela(9%), oinversoocorre
comaintoleranciaalactase doleite que predomina na asiati-
ca (93%) em relacéo a africana (86%), contrastando com a
minoria Caucasiana(4%). Porvezes, aocorrénciapodeficar
mais restrita a um determinado grupo populacional, como o
cancerde pele embrancos que habitam as regiées equatori-
ais expostas a radiagéo solar intensa. Embora a ocorréncia
de hipertermia maligna ap6s uso de succinilcolina ou halota-
no seja igualmente distribuida nas trés racas, a maior inci-
déncia de apnéia prolongada pés-succinilcolina em fungao
do menor poder de hidrdlise da colinesterase atipica € mais
comumem judeus, iranianos, iraquianos, brancos caucasia-
nos e pardos >"'""3. Aanalise idiossincrasica pode ainda ser
exclusiva de uma raga, como a disautonomia familiar (sin-
drome de Riley-Day) que dificulta uso na anestesia pediatri-
ca de halotano e agentes adrenérgicos, tendo sido descrita
apenas em criangas judias cujos pais emigraram da Russia
paraos EEUU nofinalda 12 Grande Guerra (1917); "' pode
serestringiraduasragas, como o maiorefeito hipertensorda
dopamina no hipotenso negro em relagéo ao branco, ou en-
téo, as trés etnias, como o efeito dilatador coronariano da ni-
troglicerina: negro > branco > amarelo %35,

Neste trabalho de analise idiossincrasica, objetivamos revi-
sareventuaisinfluéncias davariavel raca ou diferengas étni-
cas no efeito final “inesperado” dos agentes anestésicos e
adjuvantes nos grupos populacionais brasileiros dominan-
tes - branco, negro, amarelo - e seus descendentes a fim de
valorizaros dados demograficos pesquisados navisitaouna
consulta pré-anestésica para melhor diagnostico e prognés-
tico “baseados em evidéncias”, no sentido de proporcionar
maior seguranca ao ato anestésico.
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DIFERENCAS MEDICAMENTOSAS RACIAIS
MAIS MARCANTES

IA) Raga Branca e Descendentes

Varios agentes anestésicos e adjuvantes podem apresentar
efeito final modificado nos pacientes da ragca branca e seus
descendentes, quando utilizados na posologia adequadana

pré, per e pos-anestesia (Quadro I):

Quadro | - Idiossincrasia Medicamentosa na Raca Branca

Bloqueador neuromuscular ~ Succinilcolina e mivacurio - apnéia

prolongada

Halotano - disautonomia familiar
(Riley-Day)

Tiopental, etomidato, cetamina, nitrazepam
- porfiria aguda

Anestésico geral

Dopamina Maior efeito diurético (dose menor que 5

pg.kg'.min™")

Anticoagulante oral Warfarin - maior risco de hemorragia

Tuberculostatico Isoniazida - polineurite precoce

Segundo varios autores: '3891323

1. Succinilcolina ou Mivacurio: apnéia prolongada devido a
colinesterase atipica

A 12 descricado de apnéia prolongada apds injegao de succi-
nilcolina foifeita por Forbat e col. em 1953 '°. Afreqiiéncia da
deficiéncia de colinesterase plasmatica (autossomal reces-
siva)emtornode 1:3.000 e o diagndstico prévio por hidrélise
dadibucainaforamdescritos por Kalow e Staron, em1957 ",
Aincapacidade deinativar porhidrélise o mivacurio, também
resultaem paralisiados musculosrespiratérios e apnéia pro-
longada '""?°. O gene atipico localizado no citocromo 3, locus
autossomal 3g26.1-q26.2, responsavel pela presenca de
colinesterase andmala, é mais freqliente em brancos euro-
peus (0,019) e principalmente em judeus, iranianos e iraqui-
anos (0,075), sendo praticamente ausente em negros sub-
saarianos e asiaticos (japoneses, coreanos, esquimos)
6121820 (3 tratamento da apnéia é feito com ventilagao artifi-
cial com O; a 100%, uso de plasma ou sangue fresco e, por
vezes, prostigmina. Deve haver aconselhamento familiar
apésacorrecdodaapnéiaprolongada, poishamaiorriscode
ocorréncia de apnéia pés-succinilcolina e mivacurio em ou-
trofamiliaremfuncédo dodeterminismo genéticorecessivo.

2. Barbituratos, Indutores da Anestesia e outros Medica-
mentos: Crise de Porfiria

As porfirias agudas decorrem de defeitos enzimaticos na bi-
ossintese do heme com acumulo de precursores de porfiari-
asquesaoresponsaveis peladisfuncaodo SistemaNervoso
Central (SNC) e Periférico (SNP). As porfirias sdo autoss6-
micas dominantes com maior prevaléncia em brancos euro-
peus (1:20.000), suecos (1:10.000) e sul-africanos (1:500)
com manifestagdes cutaneas mais comuns no homem e sis-
témicas na mulher, sobretudo na gravidez, pois os esteroi-
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des aumentam a sintese da enzima A-ALA-sintetase 2222,

Acrise aguda consiste de disfungao neurolégica pela neuro-
toxicidade da ALA-sintetase ou diminuigdo do heme intrane-
uronal que se fazacompanharde dorabdominal, ndusea, v6-
mito, confusdo mental, instabilidade autonémica e desequi-
librio hidroeletrolitico. Além os barbituratos, como tiopental
e metohexital, podem agravar a porfiria por efeito porfirino-
génico: etomidato, nitrazepam, cetamina, pentazocina, lido-
caina, metoclopramida e alcool. Naanestesiado portadorde
porfiria, monitorizagéo cardiorrespiratéria adequada deve
estaracompanhadade farmacos seguros nessadoenca: bu-
pivacaina, N,O, fentanil, propofol, midazolam, succinilcoli-
na, atracurio, vecurénio, propranolol, clorpromazina, atropi-
na, cimetidina, SO4Mg e solugdes glicofisiologicas 2'2*. A
alta mortalidade na crise porfirinica (10%) se deve ao pro-
cessoinfeccioso vigente, afalénciarespiratoria e a disritmia
que precede a parada cardiaca. '>??%*, Uma curiosidade do
século XVIII foi a influéncia da porfiria no curso da histéria
dos povos de lingua inglesa, como guerra pela independén-
ciados EEUU, em fungao de intermitentes periodos de insa-
nidade, delirios, alucinagdes e urina vermelha do Rei Geor-
ge lll.

3. Halotano e Fenilefrina na Disautonomia Familial (Sindro-
me de Riley-Day)

Adisautonomia é umadisfungdo autonémica autossomalre-
cessivade alta mortalidade (50% até 4 anos), comumem cri-
ancas judias americanas cujos parentes sdo emigrantes da
regido russa de Askhenazi, apds a 12 Guerra. A anestesia
apresenta alto risco por instabilidade circulatéria (hipersen-
sibilidade de desnervagéo simpatica), depressao respirato-
ria, cifoescoliose (90%), epilepsia (40%), tendéncia a desi-
dratagao, vomito e eventual aspiragao pulmonar " Risco
para a vida esta presente na vigéncia do uso de anestésicos
halogenados e vasopressores de agéo direta (fenilefrina).
Melhor opgao de técnica anestésica: anestesia geral com
N2O, fentanil e bloqueador neuromuscular (vecurénio-cisa-
tracurio) ao lado de monitorizardo hemodinamica adequada
no per e pos-operatério 225,

IB) Ragca Negra e Descendentes

Varios medicamentos apresentam respostadiversificadano
paciente negro americano, caribenho e seus descendente
emrelagdoaonegroafricanoeasdemaisragas (Quadroll):

1) Drogas Anti-Hipertensivas Eficazes e Ineficazes

Fatores étnicos, dietéticos e sdcio-econdmicos (fendtipos),
facilitadores de lesGes microvasculares em dérgaos-alvo
como cérebro, coragéo e rins, justificam a maior gravidade
dahipertensaoarterial sistémica (HAS)donegroatravésdos
sistemas catecolaminérgicos, renina-angiotensina-calicrei-
narenais, canal de sédio, metabolismo lipoprotéico, hormo-
nios e taquicininas (genétipo) *%14 152631 A alta mortalidade
naviagem pelo Atlanticoem navios negreiros promoveuuma
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Quadro Il - Idiossincrasia Medicamentosa na Raca Negra
e seus Descendentes

Anestésico venoso

Propofol e remifentanil - maior poténcia
hipnética e mais lento despertar

Anestésico local EMLA - maior tempo de laténcia e menor

efeito analgésico

Antimuscarinico (atropina, tropicamida) e
fenilefrina: menor midriase

Muscarinico (metacolina): maior
broncoconstricdo

p2-agonista: menor acao vasodilatadora
periférica

Dopamina - maior efeito hipertensor (dose
maior 20 ug.kg-'.min™")

Agentes ativos no SNA

Ineficazes = Inibidor da ECA, antagonista
do receptor de AT1, Bloqueador 3

Menor efeito = clonidina; Escolha adequada
= benzotiazidico (diurético), antagonistas
de canais de calcio

Antagonista a e B, hidralazina, isosorbide,
nitroglicerina

Anti-hipertensivo

Analgésico Paracetamol - maior toxicidade hepatica
Codeina - menor atividade analgésica
Trombolitico t-PA - menor atividade em ativar o

plasminogénio para fibrindlise

Tuberculostatico Isoniazida - polineurite precoce

1-3,7,24-34,38-48,53-55,60,61-67

Segundo varios autores:

“selegao natural” dos negros africanos: sobreviveram aque-
les cujo organismo fora mais competente em reter sédio e
agua, isto €, com baixo nivel de renina. Infelizmente, no
translado intercontinental do “gen africano”, o polimorfismo
da enzima de conversédo da angiotensina | (ECA) aliado ao
aumento de fibroblastos favorecendo o aparecimento de te-
cidotipo-queldide ndoretratil, passaram ainfluenciar na ma-
iorincidéncia de niveis tencionais elevados nos descenden-
tes negros americanos e caribenhos *2. O loco genético mais
importante relacionado a predisposicdo donegro a hiperten-
sdo arterial sistémica (HAS) seriaaenzima ECA: diminuicao
dereninaecalicreina, insulinemia, hipernatremiae aumento
de excregdo urinaria de GMPc relacionado com o efeito va-
sodilatador do NO e fator atrionatriurético 2°-%'.

1A) Anti-Hipertensivos nao Efetivos no Tratamento da HAS
do Negro

1.A.1 - Inibidores da Enzima de Converséo da Angiotensi-
na (IECA: captopril, enalapril, lisinopril, quinapril, rami-
pril, benazepril, moexipril, fosinopril, trandolapril,
perindopril) e bloqueadores do receptor AT, da angio-
tensina Il (salvartan, losartan, telmisertan, candasertan,
irbesartan, eprosartan) - diferente do hipertenso cauca-
siano, o negro hipertenso com insuficiéncia cardiaca
congestiva apresenta menor resposta aos anti-hiperten-
sivos que dependem da redugdo de renina: inibidores da
enzima de conversao de angiotensina | (IECA), antago-
nistas do receptor AT e bloqueadores § *-%¢. A diminui-
¢ao anormal da calicreina urinaria no negro hipertenso
torna-o mais sensivel ao aumento de bradicinina induzi-
do pelos IECA: adiminuigdo da angiotensina Il se acom-
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panha do aumento da bradicinina (menor degradagéo),
0 que torna mais freqliente a ocorréncia de tosse e os
graves episodios de angioedema "%,

1.A.2 - B-bloqueadores (propranolol, metoprolol, pindolol,
atenolol, sotalol, esmolol) - Além da redugao da adenilci-
clase miocardica (efeito 1), o efeito hipotensor depende
da diminuigdo da renina renal. O usual baixo nivel de re-
nina no negro hipertenso justifica a ndo opgéo por estes
agentes como anti-hipertensivos no negro americano *.

1.A.3 - a-agonistas - Observa-se também menor diminui-
¢éo da presséo arterial do negro (10%) em relagéo a po-
pulagdo branca hipertensa (20%) no uso clinico da
clonidina (az-agonista), ao lado de maior intolerancia
clinica *°. Na populacdo negra normotensa, a atividade
vasodilatadora na membrana vascular esta atenuada
por redugcao de mecanismos dilatadores, envolvendo o
AMPc em resposta ao p;-agonista 303":40-42,

1B) - Anti-hipertensivos Efetivos no Tratamento da HAS do
Negro

Diuréticode al¢a (hidroclorotiazida), antagonistas de canais
L de calcio (nifedipina, amlodipina, isradipina, nicardipina),
bloqueadores a e b (carvedilol, labetalol) constituem a tera-
péutica medicamentosa de escolha no negro hipertenso. O
hipertenso com insuficiéncia cardiaca de diferentes racas
responde favoravelmente a administragcao do bloqueadores
o e como o carvedilol, podendo serassociado ou ndo a an-
tagonistas de canais lentos de calcio ao lado de terapéutica
natriurética ***#**. O alelo polimorfo T do gen C825T do uni-
dade B3 da proteina G facilita a excrecdo renal de Na*/H" em
respostaamonoterapiacomdiurético benzotiazidicoemne-
gros hipertensos com baixo nivel de renina e em sua combi-
nacédo comantagonistas de canais de célcio constituia asso-
ciacaomais empregadanotratamento de HAS napopulagao
negra *>*.

2. Agonistas B, . Vasodilatadores

Isoprotrerenol - menor atividade B,: O fenétipo vascular fa-
vorecendo a HAS grave no negro pode ser melhor compre-
endido através da avaliacdo farmacolégica de substancias
vasoativas na microcirculagéo. O efeito vasodilatador ate-
nuado do adrenérgico isoproterenol (agonista ;) sobretu-
do no negro hipertenso, inclusive com facilitacéo da vaso-
constricdonoradrenérgicafalaafavorde polimorfismoraci-
aldoreceptor B-adrenérgico que pode contribuir nafisiopa-
tologia da insuficiéncia cardiaca *>*”. Hiperemia reativa no
negro envolve mecanismos complexos através de media-
dores como prostaciclina e adenosina na vasodilatagcéo
simpatica, incluindo a reducéo do efeito vasodilatador do
mediador maior do nitroprussiato no musculo liso: o NO de-
rivado da I-arginina *®*’. A nitroglicerina apresenta maior
efeito vasodilatador no paciente coronariopata negro em
relagdo as demais etnias '>4°.
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3. Ativadorde Plasminogénio Tecidual (t-PA)-Trombolitico

Ainfusédo de t-PAé uma medida salvadora nas trés primeiras
horas do acidente vascular cerebral (AVC), na tentativa de
dissolverocoagulo, desde que ndo hajahemorragia ativain-
tracerebral. O paciente negrocom AVCisquémico apresenta
menor sensibilidade ao t-PAno tratamento venoso tromboli-
tico agudo °°.

4. Analgésicos e Hipndticos

Em relagdo aos Caucasianos, o negro tem mostrado maior
percepc¢éoao estimulodolorosoagudo,comoadorpds-ope-
ratéria °'°%. Também na dor crénica, o paciente negro sofre
mais do que o branco, embora demore mais na procura da
ajuda médica **.

4.1 - Remifentanil e Propofol - Monitorizando o nivel anes-
tésico com o BIS, Ortolani e col. detectaram diferenca
racial na anestesia venosa do remifentanil associado ao
propofol: maior sensibilidade e mais lenta recuperagéo
do negro. Cessada a infuséo, o paciente negro levou 16
minutos para abrir os olhos e 14 minutos para atender a
comando verbal contra 10 e 9 minutos do branco, res-
pectivamente °°. Ha necessidade de se valorizar o fator
racial no controle da profundidade anestésica do remi-
fentanil associado ao propofol, sobretudo na anestesia
venosa por infusdo continua e no tratamento algico agu-
do ou crdnico.

4.2 - Codeina - Também pode apresentar menor atividade
analgésica nos negros (6%) com oxidagao deficiente no
CYP2D6 por menor formagao da forma ativa (morfina); o
paracetamol tem mostrado maior toxicidade hepatica
por deficit de ligagao hepatica ao acido glicurénico na
populagdo negra °7°.

5. Lidocaina e Prilocaina - Anestesia Topica com Creme
EMLA

Amelaninaéconsideradacomoamelhorprotegdodaepider-
me e das glandulas sudoriparas no reequilibrio térmico con-
traaradiagaoultravioleta (UV);também constituiumabarrei-
ra, tornando a pele do africano menos sensivel a irritagéo,
quando os resultados de testes alérgicos e irritativos séo
comparados com a populacéo branca e asiatica °*®2. Amela-
ninarepresentaa6®barreira adifusido epidérmica da mistura
eutética anestésica topica (EMLA) até as fibras nervosas no
derma, justificando a aumento na laténcia da analgesia topi-
canapelenegracomamisturade lidocainae prilocainaa5%
83 Acutis do negrotambém apresenta menor susceptibilida-
de ao efeito de irritantes ou alergia ao latex, substancias co-
muns nas dermatites de contato do pessoal médico e para-
médico °9°% .
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6. Midriatricos - a-Adrenérgicos e Antimuscarinicos

O excesso de melanina na musculatura radial e circular na
iris escura dificulta a agdo de drogas midriatricas, como as
antimuscarinicas (atropina, tropicamida)) e a-adrenérgicas
(fenilefrina e efedrina) 6465 0 excesso de pigmentacéo da
iris afeta o sistema trabecular e dificulta a drenagem do hu-
mor aquoso determinando maiorincidéncia de glaucomana
populacéo negra, dificultando o tratamento e agravando-lhe
o prognostico °.

7. Metacolina - Broncoconstricao

Asindrome obstrutiva de apnéia noturna é mais grave no pa-
ciente negro ou asiatico, quando comparado ao branco .
Aumento significativo de IgE e maiorredugdo do FEV1 torna
a asma brénquica mais grave na crian¢a negra que, inclusi-
ve, apresenta maior broncoconstricdo a agdo muscarinica
da metacolina (42%) em relagéo a crianga asmatica branca
(22%) 68,69

IC) Raga Amarela e Descendentes

Algumas diferencgas quantitativa e qualitativa nos medica-
mentos usados no ato anestésico podem ser verificadas na
raca amarela, seus descendentes “nissei” e “decassei” ou
ainda, indios e pardos de origem indigena (Quadro Il1):

Quadro Il - Idiossincrasia Medicamentosa na Raga Amare-
la e seus Descendentes

Analgésico Meperidina e codeina - maior toxicidade

Ansiolitico Benzodiazepinico - maior duracéo
Retrator uterino Metilergonovina - maior cardiotoxicidade

Vasoativo coronariano Acetilcolina - maior vasoconstrigao

Nitroglicerina - menor vasodilatagcao

Alcool Maior ressaca aldeidica

Segundo varios autores: 3781117246878

1. Analgésico Opidide

1.1-Meperidina - Embora a farmacocinética da meperidina
mostre uma meia-vida de 3 horas (IM), observa-se maior
meia vida de eliminagao no asiatico em relagdo ao cau-
casiano, com risco de acumulo medicamentoso de nor-
meperidina (>23h) e com maior incidéncia de crise
serotoninérgica °.

1.2 - Codeina - A sensibilidade modificada da codeina no
asiatico seria por menor formagao de morfina- 6- glucu-
ronideo ”".

2. Benzodiazepinico Ansiolitico

Pacientes ingleses necessitam de maiores doses de diaze-
pam para controle de ansiedade do que os chineses de
Hong-Kong ">, O aumento da meia-vida do benzodiazepi-
nico decorre do polimorfismo enzimatico da oxidagao no ci-
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tocromo P450 - subfamilia CYP2C19. Cerca de 20% a 30%
dos asiaticos sdo metabolizadores lentos no CYP2C19, em
comparacao aos negros (5%) e brancos (3%), tornando os
asiaticos mais suscetiveis aos efeito toxicos do diazepam e
seus mais de 20 metabdlitos ativos, quando injetado eminfu-
sdo continua ou apds doses multiplas (acumulo medicamen-
toso) ">7*. Van Gerven e col. ndo encontraram diferenga far-
macocinética significativana meia-vida do nitrazepam admi-
nistrado em dose Unica de 5 mg a oito voluntarios japoneses
(t1/2=22,1h)emrelacao aholandeses (t1/2=21,5h), embo-
ra ambos os grupos apresentassem retardo de reflexos em
relagdo ao controle "°.

3. Metilergonovina: Retrator Uterino

Possiveis diferengas raciais influenciam na presenca de va-
soespasmo coronariano na patogénese no infarto agudo do
miocardio (IAM), além de fatores como idade adulta, fumo,
alcool, histéria de enxaquecas ou angina variante. Ametiler-
gonovina pode reduzir o didmetro coronariano em 15%-20%
apos cateterizagéo cardiaca. O derivado do ergotatuanore-
ceptor coronariano serotoninérgico 5-Ht;p que inibe a
NO-sintase e a liberagdo do NO, além de atuar sinergica-
mente com o tromboxano "®7°. Além da contragdo uterina,
pode ocorrer espasmo coronariano alguns minutos apés uso
venoso ou 20 minutos apds injegao intramuscular, podendo
evoluirpara lAM e parada cardiaca em assistolia, particular-
mente emasiaticas gravidas "*7®. O sucessodareversio he-
modindmica depende de nitroglicerina intracoronarina, do
usodedrogasinotrépicas (dopamina, norepinefrina, milrino-
ne) e do emprego de baldo intra-adrtico

4. Acetilcolinae Nitroglicerina: Vasoativos na Circulagéo Co-
ronariana

Na avaliagdo angiografica de pacientes japoneses re-
cém-infartados e com niveis normais de colesterol, verifi-
ca-se que a acetilcolina provoca maior incidéncia de vaso-
constricdo coronariana (47%) do que nos caucasianos
(15%) e menor vasodilatagao pela nitroglicerina (2% versus
9%) 8.

5. Benzotiazidicos (diuréticos) e Agonistas B,: Agentes Hi-
pocalemiantes

A redugdo do K* plasmatico (< 3 mEq.I'1) por diuréticos de
alca, glicose, insulina e aldosteronismo aumenta a paralisia
dos musculos dos membros e dos olhos, sem afetaramuscu-
latura da respiragao, como ocorre no paciente portador de
paralisia periodica néo tireotoxica. Afeta quase exclusiva-
mente (90%) povos de origem asiatica (chineses, japone-
ses, filipinos e mexicanos), sendomenos frequiente nonegro
emuitorarano caucasiano. Aincidéncia do ataque de parali-
siaemtireotoxicose é alta (1:50) naragca amarela, sobretudo
no sexo masculino, sendo a profilaxia feita com reposicéo de
K", espironolactona e propranolol. Eimperativo o tratamento
prévio do hipertireoidismo com drogas antitireoidianas, ja
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que potencializam o efeito dos bloqueadores neuromuscula-
res no ato anestésico '2. O diagnostico diferencial é feito com
a paralisia familial periddica que pode ser hipo ou hipercalé-
mica e atinge todos os musculos, indistintamente.

DROGAS SOCIAIS: NICOTINA E ETANOL
1. Alcoolismo

O gene daaldeido-desidrogenase, localizado no cromosso-
mo 12, estéa estreitamente relacionado com o gene da dopa-
mina (DRD2) e do receptor-GABA, determinantes da nao
aversao das populagdes européias brancas ao consumo de
alcool ¥'®2 Em paises do Hemisfério Norte, o alcoolismo
atinge mais de 10% da populagéo branca. Estudos clinicos
apontam para o aspecto multifatorial do alcoolismo e de-
monstramque estelocidopaminérgicondo excluiacopartici-
pacéo na génese do alcoolismo de ansiedade, depresséo e
personalidade anti-social. Nos asiaticos ocorreu mutagao
do gene da aldeido-desidrogenase mitocondrial (ALDH2),
responsavelpeloacumulodealdeidoapdsaingestdode eta-
nol, facilitandoaembriagués %%, Tracos genéticos de maior
sensibilidade etandélica sdo comuns nos asiaticos e japone-
ses, em particular, em fungéo da menor metabolizagao mito-
condrial hepatica. Assim, deficiéncia da desidrogenase
NADH-dependente aumentaasensibilidade ao alcool na po-
pulagdo amarela e também na negra, exacerbando aressa-
ca aldeidica "°®%. Em comparac&o a populagao branca, o al-
coolismo provoca nos negros anormalidade mais profunda
naarquitetura do sono (maiorlaténcia e redugéo de sono pa-
radoxal), alémdebaixaraimunidade porreduziralL-6 eolin-
focito matador (CD8), acarretando maiores taxas de doen-
casinfecciosas®®8. Alémdisso, nos asmaticosjaponeses, o
aumento plasmaticode aldeido acéticoprovocaliberagaode
histamina dos mastdcitos comincrementode crisesdeasma
bronquica .

Oconsumoagudode alcoolinibe aisoenzimaCYP 2E1, dimi-
nuindo o metabolismo de benzodiazepinicos, barbituricos,
opioides e fenotiazinicos ®°. O tratamento aversivo do alcoo-
lismo é feitocomodissulfiram que também é inibidorenzima-
ticoda2E1, incrementando adesagradavel e criticaressaca
aldeidica (febre, sudorese, tremores, taquicardia, disritmi-
as, hipertenséo arterial e convulsao). Nos alcoolatras, o ris-
co de hepatotoxicidade do paracetamol esta aumentado por
causa da formacgao acelerada do metabdlito reativo N-ace-
til-p-benzoquinoneimina mediado pelo CYP2E1 .

2. Tabagismo

Diferencas metabdlicas também podem influenciar a ten-
déncia ao tabagismo. Usuarios que tenham herdado um
gene que prolongue o metabolismo da nicotina podem apre-
sentarmenorprobabilidade de tornarem-se dependentesda
nicotina *""%?. O negro mostra mais dificuldade em largar o vi-
ciodo cigarro, pois ha aumento na atividade da nicotina pela
demora em se eliminar seu metabdlito ativo, a cotinina que
também aumenta a agdo dopaminérgica no nucleo accum-
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bens (reforgo positivo)®'. Amaior captagdo de nicotina e me-
normetabolizagdo emrelagaoao asiatico pode explicar dife-
rencgas raciais quanto ao risco de doengas relacionadas ao
fumo no caucasiano e negro °""%. Amenor atividade da iso-
enzima CYP2D6 tem sidoimplicada na ativagdo de procarci-
noégenosdofumo, contribuindo paramaiorincidénciadacan-
cer pulmonar %°. Fumantes com aumento da atividade de
CYP1A1 (aril-OH-hidrocarboneto) tém maior tendéncia de
desenvolver cancer pulmonarsg. O negrourbano, fumantee
portador de anemia falciforme cujas hemacias sao frageis e
commenorciclodevida, pode apresentarmaiorriscode alte-
racdes na perfusao alvéolo-pulmonar e de metahemoglobi-
nemia pela presenca de CO na fumaca inalada %%,

POLIMORFISMO ENZIMATICO

A escolha de uma droga pode ser influenciada pelo estado
genético do paciente, pois ha variabilidade nos parametros
farmacocinéticos relacionados ao metabolismo enzimatico
(constante de Michaelis e taxa de eliminagéo) ou no polimor-
fismo de receptor (genétipo), modificando potencialmente a
duracaoeaintensidade de feitode umadroga (fenétipo). Ge-
nes de enzimas metabolizadoras de xenobiéticos desenvol-
veram-se em organelas como as mitocéndrias ha 400 mi-
Ihdes de anos, durante a explosiva e forgcada adaptagao do
animal aquatico eucariodtico a vida terrestre, haja vista a
brusca mudancga dietética imposta e a intensa variagao am-
biental. Dados disponiveis na literatura demonstram que a
maioria dos anestésicos e adjuvantes podem apresentar di-
ferengas étnicas na farmacocinética, sobretudo no metabo-
lismo hepatico °°. O polimorfismo enzimatico genético é
umtragomendeliano napopulacdoemgeralnaformade me-
tabolizador lento (alelos mutantes) ou rapido. O importante
sistema do citocromo P450 e as isoenzimas CYP genetica-
mente passiveis de polimorfismo (2C19, 2C9, 2D6, 1E2) fa-
zem parte do metabolismo oxidativo (Fase |) dos xenobioti-
cos e damaioria (70%) dos medicamentos da medicina atual
e da moderna Anestesiologia %%,

1. Polimorfismo do Citocromo P450

As 14 familias e as 20 subfamilias das isoenzimas do Cito-
cromo P450 constituemuma superfamiliade hemoproteinas
que catalisam o metabolismo oxidativo predominantemente
hepatico de xenobidticos (drogas anestésicas e adjuvantes,
solventes, corantes e poluentes) e substancias endégenas
(esterodides, prostaglandinas, monoaminas e retindides) no
Homo sapiens ha milhdes de anos 3°'%'%2 As reacdes de
epoxidacgao, N-dealquilagao, O-dealquilagdo, S-oxidagao e
hidroxilagédo podem variar em fungéo de dieta, jejum e uso
concomitante de drogas que podem atuarcomoindutoras ou
inibidoras enzimaticas. O polimorfismo genético divide a po-
pulagdoem metabolizadoreslentos ou pobres (homozigotos
autossomal recessivos), rapidos ou intensivos (alelo homo-
zigotoou heterozigotodominante) e até ultra-rapidos, sobre-
tudo nas subfamilias do citocromo P450: 2D6 (cromossomo
22), 2C9, 2C19 e 2E1 (cromossomo 10) 89101102,
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1.1- Isoenzima CYP2C grupo19 (cromossomo 10)

Asiaticos (20% a 30%), negros americanos (19%), negros
africanos (8%) e brancos (3% a 5%) sdo metabolizadores
lentos (pobres) de benzodiazepinicos, barbiturato antide-
pressivos triciclicos e seletivos. Os inibidores enzimaticos
sdo: cimetidina, sulfafenazol, fluoxetina, paroxetina, indo-
metacina, omeprazol, cetoconazol. Indutores: rifampicina,
prednisona, noretindrone. O uso concomitante de inibidores
enzimaticos na populagdo com genétiponormal determinaa
reducdo de dose dadroga-substrato, ao contrariodoindutor.
Assim, um paciente asiatico pode apresentar sedacao mais
profunda e duradoura pelo benzodiazepinico (diazepam, lo-
razepam, midazolam) em fungdo da menor metabolizagéo,
sobretudo se o paciente for portador de uUlcera péptica em
uso de cimetidina ou omeprazol, reumatico em uso de indo-
metacina, deprimido em uso de paroxetina ou fluoxetina e
portador de micose em uso de cetoconazol 2:89:100-103

1.2- Subfamilia CYP 2C grupo9 (cromossomo 10)

Em 10% a 20% dos caucasianos e numa minoria populacio-
nalnegraamericanade fracos metabolizadores (1% a3%), 0
polimorfismodogene CYP2C9 comdois alelos menos ativos
(2C9*2e2C9*3) poderaaumentar o efeito anticoagulante do
S-warfarim sobre os fatores vitamina K-dependentes, a toxi-
cidade de AINES e o efeito hipoglicemiante da tolbutamida
ou glipizida, exigindo ajuste posoldgico. Aumento de toxici-
dade também pode ocorrer com o uso concomitante de inibi-
dores enzimaticos: isoniazida, lovostatina, fluvoxamina, flu-
conazole e amiodarona &"%%1%,

1.3- Isoenzima CYP2D Grupo6 (cromossomo 22)

Sé&o metabolizadores lentos (pobres), os negros, brancos
(6% a 7%) e raros asiaticos (< 1%), o que implica diferentes
concentracdes erespostasemrelagdoaopidides (codeinae
tramadol), ropivacaina, bloqueadores 3, antidepressivos tri-
ciclicos e seletivos, neurolépticos, ondansetron e anti-arrit-
micos (flecainida, encainida, esparteina, lidocaina). Dife-
rentemente do asiatico, a redugéo do metabolismo do alelo
CYP2D6 (debrisoquine hidroxilase) na populagdo negra e
branca com menor poder de oxidagao pode representar um
risco adicional no uso destes medicamentos em doses habi-
tuais na pré-anestesia poraumento do bloqueio  do propra-
nolol (cardiodepresséao, broncoespasmo), do efeito atropini-
coearritmogénico daimipraminaou fluoxetina etc. Por outro
lado, a codeina (prodroga) teria menos efeito analgésico
nesta fracdo de populagdo americana negra e branca (6% a
7%) em funcao da lenta demetilagdo na isoenzima CYP2D6
em morfina (0-demetilagao) *°77%7"% Ja foi detectada a
quase auséncia de efeito analgésico da codeina em alguns
pacientes etiopes e sauditas que sao ultrametabolizadores
(grupo CYP 2D6) °"7°. Esta subfamilia (CYP2D6) é dificil-
mente induzivel por agentes farmacolégicos (rifampicina?
dexametasona?), mas pode ser inibida com o uso concomi-
tante de drogas, como cimetidina, cocaina, amiodarona, ha-
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loperidol, metadona, ritonavir, moclobemide e quinidina.
Estes inibidores enzimaticos transformam o usuario do far-
maco em um paciente metabolizador pobre (fraco), sobretu-
do naraga negra e branca, com evidente aumento de toxici-
dade dos agentes farmacoldgicos que séo substratos da
subfamilia2D6 ou ainda poderianeutralizaraagao analgési-
ca e antitussigena da codeina ®%°. Um paciente psiquiatrico
deprimido e fraco metabolizador pela isoenzima hepatica
CYP2D6, quando tratado com o triciclico nortriptilina neces-
sitaria de 30 mg/dia, enquanto um “ultra-rapido” metaboliza-
dornecessitariade umadose de até 500 mg/dia 103107110,

1.4- CYP2E1 (cromossomo 10)

Substrato oxidativo: anestésicos halogenados (halotano =
trifluoracetilados, sevoflurano = fluoreto e hexaflourisopro-
pranol), acetoaminofen, alcool (agudo), aminofilina. Inibido-
res enzimaticos: dissulfiram, ditiocarbamato. Indutores: iso-
niazida, etanol (crénico). O consumo crénico de alcool au-
menta a taxa de metabolismo de barbituricos, contribuindo
para a tolerancia cruzada .

1.5- Isoenzimas do Citocromo P450 sem Polimorfismo
Inter-Racial

1.5.1- CYP3A4 (cromossomo 7)

Substrato de oxidagao: benzodiazepinicos, anestésicos lo-
cais, opidides, zolpidem, cafeina, buspirona, verapamil. Iso-
enzima responsavel pela formagao de metabdlitos como, o
norfentanil, 5-a-OH-midazolam, a 2-OH-ropivacaina e mo-
noetilglicinaxilide da lidocaina que podem aumentar a
meia-vida de eliminagdo na administragado perianestésica
concomitante 7'¥”. Inibidores enzimaticos: eritromicina, ci-
metidina, cetoconazol, norfloxacin, fluoxetina. Indutores: ri-
fampicina, fenobarbital, hidantoina, dexametasona. Assim,
amaiorduragdo do efeito anestésico do alfentanil associado
aomidazolam sera observado no paciente usuario de cimeti-

dina (anti-H2), da eritromicina ou do fungicida cetoconazol
89,111

1.5.2- CYP1A2 (cromossomo 15)

Substratos: ropivacaina, propranolol, aminofilina, R-warfa-
rim, fenacetina, acetoaminofem, fluvoxamina, triciclicos. Ini-
bidores enzimaticos: cimetidina. amiodarona, quinolonas,
eritromicina, fluvoxamina. Indutores: fenobarbital, omepra-
zol, insulina, fumo, brécolis? O propofol pode interferir no
metabolismo no alfentanil e sufentanil porinibigao de isoen-
zimas CYP1A1 e CYP2B1 %™,

2. Deficiéncia da Glicose-6-Fosfato Desidrogenase
(G-6-PD)

Doenca hereditaria recessiva ligada ao sexo (cromossomo
X). AG-6-PD é essencial parareagdes de redugdo que man-
témaintegridade celular da hemacia. Sua deficiénciarepre-
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senta a mais comum enzimopatia cuja anemia afeta milhdes
de negros americanos (10%), embora somente atinja as he-
macias mais maduras. Aingestao de drogas oxidantes (clo-
roquina, primaquina, sulfonamidas, acido acetil salicilico,
probenecide, nitrofuranos e vitamina K) aumenta o risco da
principal complicagdo clinica: anemia hemolitica 2:812:89-%

3. Menor Conjugacao do Acetoaminofen

Potencial aumento da hepatotoxicidade do paracetamol
pode ser decorrente de menor metabolismo do paracetamol
no negro por menor conjugacao a glicuronideo e sulfatagéo.
Também a eliminagéo de seu conjugado mercaptohipurico é
maior no branco (9,3%) escocés do que na populagéo negra
africana (4,2%) do Gana e Quénia *°.

4. Deficit de N-Acetilase Hepatica (NAT)

O fendtipo acetilagdo depende da raga (autossomal domi-
nante) e ndo é influenciado por sexo ou idade: os acetilado-
res esquimos e japoneses sao rapidos, enquanto judeus e
africanos sdolentos. Aparentemente, acapacidade de aceti-
lacdo guardarelacao inversa com a latitude no globo terres-
tre: acetiladores lentos estao mais entre egipcios (92%),
brancos e pretos (50%) que habitam paises préximos ao
Equador, sendo menorafreqiéncia entre os asiaticos (10%)
e esquimos (5%). Substancias indutoras de acetilagéo pro-
vocam uma maior producédo de metabdlitos e as inibidoras
podem aumentar o efeito e a toxicidade. Nos esquimés e ja-
poneses, ameia-vida daisoniazida € de 70 minutos, tornan-
do o tuberculostatico menos toxico devido a rapida acetila-
¢ao. Nos acetiladoreslentos - brancos, negros e mesticos - a
meia-vidadaisoniazidade2a5horasaceleraoaparecimen-
todapolineurite, sobretudo noidoso e na presengade insufi-
ciéncia hepatica. O acetilador lento hipertenso também é
mais suscetivelaolupus eritematoso do anti-hipertensivo hi-
dralazina que também é acetilada pela NAT 57103112
Enquanto o japonés pode reduzir a meia-vida do cancerige-
no hidrazina paramenos de 1,8h, a meia-vida supera 3,9 ho-
ras no trabalhador caucasiano ''2.

CONCLUSOES

Kalow define idiossincrasia como reatividade anormal e ge-
neticamente determinada a um medicamento (alteragao fe-
notipica) ' 0 atual crescimento da genética, aboa qualida-
de dos anestésicos e anecessidade de se proporcionar mai-
or seguranca ao ato anestésico apontam para aimportancia
do conhecimento prévio e profilatico de idiossincrasias
per-operatodrias. Se tivesse vivido nos dias atuais, quando
prepondera a Medicina de resultados e menos humanizada,
SirWillian Osler (1892) ndoteriacunhado estaassertiva: “Se
nao houvesse grande variabilidade entre individuos, a Medi-
cina seria uma ciéncia e ndo uma arte” ">,

Na farmacologia classica, além da raca ou grupo populacio-
nal, varios fatores demograficos, fisiolégicos e patolégicos
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ligados ao paciente podem reconhecidamente modificar a
poténcia ou toxicidade dos anestésicos e seus adjuvantes.
Reacbes adversas asdrogasestdoentrea4?e 6®causamor-
tis nos EEUU: 100.000 mortes a um custo de $100 bi-
Ihdes/ano ''°. O conhecimento do diferencial farmacogenéti-
co interétnico contribuiria para a redugao da toxicidade me-
dicamentosa, pois permite posologia mais segura e individu-
alizada. Modificagdes alelas podem ser farmacocinéticas
(metabolismo, teor hidrico, tipo de musculatura, polimorfis-
mo enzimatico) e farmacodinamicas (modificagao tissular,
qualidade neuro-humoral, equilibrio hemodinamico, teor de
melanina). A farmacogenética e a farmacogenomia poderi-
amasseguraruma posologiaanestésicaembases mais con-
cretas, embora a dose-padréo sirva apenas como ponto de
referéncia na otimizacao do efeito medicamentoso pretendi-
do e na minimizagado dos efeitos colaterais correlatos
1-3,115-117

Além dos fatores sécio-econdmicos-culturais, ha diferencas
raciais na incidéncia e no progndéstico de coronariopatias,
derrames cerebrais, diabetes, nefropatias, pneumopatias,
discrasias sangliineas e drogadigdo que estariamrelaciona-
dos a heranga de alelos recessivos ou dominantes que po-
dem influenciar o bom andamento do ato anestésico
Mo-1214 5 médico pode contribuir para minimizar eventuais
disparidades no atendimento hospitalar das minorias étni-
casem fungdodavivénciadeontoldgica, experiéncia pesso-
al e conhecimento técnico sobre farmacogenética para as-
seguraratendimento e tratamento mais adequados frente ao
viés racial 33069118117 A pratica terapéutica mostra diferen-
gas raciais e étnicas nas respostas a varios farmacos, refle-
tindodiferengas genéticas, ambientais, culturais e dietéticas
na patogeniadas doengas. (Quadros|, Il elll). As diferencas
genéticas entre os trés grupos étnicos dominantes podem
refletir diferengas na distribuicao e na freqiiéncia de tragos
polimérficos de receptores farmacolégicos ou das enzimas
metabolizadoras que ajudam (indutoras) ou dificultam (inibi-
doras) a eliminagcado dos medicamentos. Ja existem testes
genéticos disponiveis para avaliagdo laboratorial pré-anes-
tésica das subfamilias CYP2C e seus alelos variantes que
podem serrequisitados na pré-anestesiaouemtrabalhosde
pesquisa farmacocinética '°.

Finalmente, ndo se deve considerar a farmacogenética
como uma catastrofe, mas como passo imprescindivel na
instituicdo de terapéutica individualizada, realgando os be-
neficios e minimizando a toxicidade em fungao de determi-
nantes herdados e relacionados a diferengas etno-raciais
via manifestagbes fenotipicas, populacionais, geograficas
ousocio-culturais. Apesarde 53,7% dos brasileiros se consi-
derar daraca branca (Censo do IBGE- 2000), o Brasil apre-
sentaamaiorpopulagdo mesticado planeta. Caracteristicas
fenotipicas como acordapele e o formato dos olhos deverao
apenas servir para orientagdo do anestesiologista na busca
de melhor, mais humanizado e mais seguro atendimento do
paciente cirurgico, obstétrico ou portador de dor crénica,
pois todos fazem parte daraga humana como descendentes
diretos do Homo sapiens sapiens.
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INTRODUCTION

Variables changing the intensity of anesthetic agents and
adjuvant effects are directly related to the four cornerstones
ofclinical pharmacology: physician, drugs, patientand en-
vironment. This multifactorial aspect explains “routine” dif-
ferencesinthefinalresponse of adrug, in spite of the use ofa
criterious dose as afunction of body’s chaotic determinism: a
minority of hypoergic patients less susceptible to drugs, and
of hyperergic patients with higher efficacy followed by more
side-effects, together with a significant majority with ex-
pected pharmacological responsiveness, within the statisti-
cally accepted variability range of 1% to 5%. Among pa-
tient-related factors influencing drug response, there are:
age, gender, pregnancy, nutritional status, job, social circum-
stances, diseases and genetictraits: race, ethnics or popula-
tion group . Race or ethnicity is a demographic variable
able changing anesthetic agent and adjuvant final effects as
a function of a certain degree (dominant or recessive) of ge-
netic determinismin some patients exposed tothe drug: idio-
syncrasy. Although defined as “population group where indi-
viduals have intercrossed and maintained similar inherited
body characteristics”, the existence of ethically and ethni-
cally pure human racesis still controversial -5 Ethnicor pop-
ulation groups resultfrom a blend of physical factors (color of
the hair, shape ofthe face, enzymatic polymorphismetc.)and
cultural factors (language, diet, religion, folklore, geographic
origin etc.), and are all equally important to preserve health,
socialrelationsandlivingtogether. Inter-racial crossingsand
internal migrations have historically assured ethnic mix-
tures, giving a miscegenated and multi-racial profile to the
Brazilian population, which significantly impairs studies on
drug-gene-disease interactions 45

The beginning of marine animal life adaptation to land, 400
million years ago (Silurian Period) has demanded enzymatic
and metabolic changes mandatory to their adaptation to a
new environment and to a diversified vegetal diet. The nu-
clear fusion energy of H, into He is allowing the sun to main-
tain Earth’s photosynthesis for 2.5 billion years, allowing the
transformation of heterochemotrophic organisms into
autophototrophic organisms able to fix nitrogen under an O,
N,O atmosphere and the protecting O3 layer. Radiation has
increased chemical complexity in plants’ chloroplasts, re-
quiring an evolutionary animal adaptation, especially in the
transformation of prokaryotes into eukaryotes, 1.5 billion
years ago, when organelles with enzymatic machinery, such
as mitochondria, would help heatenergy absorption from the
oxidative layer, protein synthesis and protection againstveg-
etal poisons. Mutations and “superior” animals natural meta-
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bolic selection were critical for currentdrugs and xenobiotics
pharmacological idiosyncrasy in which two major mecha-
nisms had a prominentrole: the striking mitochondrial enzy-
maticincrement which increased and became the size of the
liver in terrestrial animals as compared to fishes, and subtle
tissue changes in drug or xenobiotic target-organs s,

During the Pleistocene (4.8 billion years ago), hominid Pri-
mates started toreign overthe Earth, already in the condition
of its major predator due to their binocular vision, bipedal
walking, thumbs opposition and unique neo-cortex imagina-
tion ability >°. The first Brazilian inhabitants, who arrived at
Sao Raimundo Nonato (Pl), Paranapanema (SP) and Lagoa
Santa (MG), more than 12 thousand years ago, originated
from the first levy of yellow Asians who crossed the Bering
strait in Alaska during the last glaciations, less than 80 Cen-
turies ago. The “human” behavior acquired during Centuries
of journeys has maximized the genetic success, transmitting
individual genes (DNA) to subsequent generations. Mito-
chondrialtrackingof American Indians hasrevealedfourrare
DNAtypes, only foundin Asians, butnotin Europeans and Af-
ricans, thus stressing the Asian nature of American Indians.
The striking evolution of all forms of life on the Earth would
represent a DNA-developed mechanism to assure its own
preservation °®. When the Portuguese arrived in Bahia five
centuries ago, approximately 4 million Indians from different
languages and ethnicity where already in Brazil, surviving
from hunting, fishing and subsistence agriculture. Blacks
were broughtfrom Africafrom 1551 as slaves, to supportBra-
zilian colonial economy during the sugar-cane, mining, cot-
ton and coffee cycles, and their descendants predominate in
the states of BA (11%), RJ (10.8%), MG (8.3%), MA (8.3%)
and ES (7%). In spite of the success in arts and sports, racial
inequality and social-economic-cultural prejudice have led
lessandless Brazilians to considerthemselvesblack: 14.1%
in 1942 to 6.2% in 2000. The miscegenation policy of the
white Portuguese colonizerwith Indianand Blackwomen jus-
tifies the increasing presence of mestizos (Brazilian
half-breed of white and Indian, mulattos, half-breed of black
and Indian) in the shaping of Brazilian ethnicity, with a social
plasticity uncommon to other European colonizers: “All Bra-
zilians bring in their souls, if not in their souls and bodies, the
shadow, or at least the freak, of Indians and Blacks” 8.

In the year 2000 Census of the Brazilian Institute of Geogra-
phy and Statistics (IBGE), the existence of racial differences
in Brazilian geographically dominant populations - yellow,
whiteandblack - wasrestricted tothe colorofthe skin (pheno-
type), not valuing DNA analysis, internal migrations or so-
cial-economic-cultural differences. In the late 19" Century,
imperial and republican policies decided to “whiten” the popu-
lation, thus making easier the arrival of European immi-
grants, mostly Portuguese and lItalian, to occupy Southern
and Southeastern borderline lands. Current predominance
of mestizos in the “Brazilian race” composition may be ob-
served in the latest IBGE census, where 39.1% of the
non-white population consider themselves as mulattos,
making Brazil the most mestizo country in the world. The Yel-
low population represents less than 1% of Brazilian ethnicity
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because the Indian population is around 300 thousand and
thefirstJapanese arrived as late as 1908 inthe South and the
Southeast to constitute with their “Nisei” descendants, the
fifth largest immigrant group together with Chinese and Ko-
rean 8,

Forthe practice of Medicine and Anesthesiology, skincolor
or “race” demographics may suggest mild tissue adapta-
tions of the internal medium (genotype) at the level of en-
zymes, membranes, ion channels and receptors which
may be directly related to biochemical, biophysical and
physiologicchanges ofdrugkinetics and pharmacodynamics,
with potential change in the final effect observed (pheno-
type). Phenotype maybe expressedbyabiochemicalmea-
surement, such as metabolite dosage of an injected drug
and the analysis of different effects among patients. Geno-
type determines the specific individual genetic code as
from tissue and nuclear sample analysis looking for the
cause of different drug responses. As patients may re-
spond differently to the standard dose, drug individualiza-
tion is still the major goal to be pursued by
pharmacogenetics, current therapy and modern Anesthe-
siology °'°. Sometimes, ethnic pathophysiological differ-
ences are statistically noticeable among the three domi-
nantraces. While theincidence of migraineis higherin the
White population (> 20%) as compared to Blacks (16%)
and Yellows (9%), the oppositeis true for milk lactase intol-
erance which predominates in the Asian population (93%)
ascompared to Africans (86%)and the Caucasian minority
(4%). Sometimes the incidence is restricted to a certain
population group, such as skin cancer in Whites living in
equatorial regions exposed to intense solar radiation. Al-
though the incidence of malignant hyperthermia after
succinylcholine or halothane is equally distributed among
the three races, the higher incidence of prolonged
post-succinylcholine apnea, as a function of a poorer hy-
drolysis of atypical cholinesterases, is more common
among Jewish, Iranians, Iraquians, Caucasians and mes-
tizos >'""'3. Idiosyncrasy may also be restricted to one
race, such as familial disautonomia (Riley-Day Syn-
drome), whichimpairs pediatricanesthesiawith halothane
and adrenergic agents and has only been described in
Jewish childrenwhose parents migrated from Russiatothe
USAatthe end of WorldWarl (1917)"?'2 |tmay also bere-
stricted to two races, such as a higher hypertensive effect
of dopamine in black hypotensive people as compared to
white people; or even to the three ethnic groups, such as
the coronary dilation effect of nitroglycerin: black > white >
yellow 1,2,13-15

Inthisidiosyncratic analysis, we aimed atreviewing possible
influences of race or ethnic differences in the final and “unex-
pected” effect of anesthetic agents and adjuvants in domi-
nant Brazilian population groups - white, black, yellow - and
their descendants to value demographic data collected dur-
ing preanesthetic evaluation forabetter “based on evidence”
diagnosis and prognosis to allow safer anesthetic proce-
dures.
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MAJOR RACE-RELATED DRUG DIFFERENCES

IA) Caucasian and Descendants

Several anestheticagents and adjuvants may have theirfinal
effect modified in white patients or their descendants, even
whenusedinthe adequate pre, periand postanestheticdose
(Chart 1):

Chart | - Drug Idiosyncrasy among Caucasians

Succinylcholine and mivacurium- prolonged

Neuromuscular blockers
apnea

General anesthetics Halothane - familial disautonomia (Riley-Day)
Thiopental, etomidate, cetamine, nitrazepam
- acute porphyria

Dopamine Higher diuretic effect (lower dose than 5

pg.kg'.min™")
Oral anticoagulant Warfarin - higher risk for hemorrhage

Tuberculostatic Isoniazide - early polyneuritis

According to several authors: 3891323

1. Succinylcholine or Mivacurium: prolonged apnea by atypi-
cal cholinesterase

Prolonged apnea after succinylcholine or mivacurium injec-
tion was firstly described by Forbat et al. in 1953 '°. The inci-
dence of plasma cholinesterase deficiency (autosomal re-
cessive)ofapproximately 1:3,000 and previous diagnosis by
dibucaine hydrolysis were described by Kalow and Staron in
1957 7. The inability to inactivate mivacurium by hydrolysis
also results in respiratory muscles paralysis and prolonged
apnea '""?°. The atypical gene located in cytochrome 3,
autosomallocus 3926.1-926.2, responsible forthe presence
of abnormal cholinesterase, is more frequent in white Euro-
peans (0.019), especially in jewish, Iranians and Iraquians
(0.075) being almost absent in sub-Saharan blacks and
Asians (Japanese, Korean, Eskimos) ®''82°  Apnea is
treated with artificial ventilation in 100% O,, plasma or fresh
blood and, sometimes, neostigmine. There should be familial
counseling after prolonged apneareversionbecausethereis
an increased risk for prolonged post-succinylcholine or
mivacurium apnea in a different relative as a function of re-
cessive genetic determinism.

2. Barbiturates, Anesthetic Induction and other Drugs:
Porphyria Crise

Acute porphyria is a consequence of enzymatic defects in
heme biosynthesis with the build up of porphyria precursors
responsible for central and peripheral nervous system
(CNS/PNS) dysfunction. Porphyrias are dominant
autosomal with a higher prevalence in white Europeans
(1:20,000), Swedish (1:10,000) and South-Africans (1:500)
with more common skin manifestations in males and sys-
temic manifestations in women, especially during preg-
nancy, because steroidsincrease A-ALA-sinthetase enzyme
synthesis %222 Acute crisis is identified by a neurological
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dysfunction caused by ALA-sinthetase neurotoxicity or by a
decrease inintraneuronal heme, and is followed by abdomi-
nal pain, nausea, vomiting, mental confusion, autonomic in-
stabilityand hydroelectrolyticunbalance. In addition to barbi-
turates, such as thiopental and methohexital, the following
drugs may worsen porphyria: etomidate, nitrazepam,
ketamine, pentazocine, lidocaine, metochlopramide and al-
cohol. Adequate cardio-respiratory monitoring during anes-
thetic induction of porphyria patients should be followed by
safe drugs for this disease: bupivacaine, N,O, fentanyl,
propofol, midazolam, succinylcholine, atracurium,
vecuronium, propranolol, chlorpromazine, atropine,
cimetidine, SO4,Mg and glucophysiological solutions 2'%*.
The high porphyria mortality rate (10%) is caused by infec-
tion, respiratory failure and arrhythmia preceding cardiac ar-
rest 22224 A 18" Century curiosity is the influence of
porphyria in the course of English speaking peoples history,
such as the USA Independence War, as a function of King
George llI's intermittent periods of insanity, delirium, halluci-
nations and red urine.

3. Halothane and Phenylephrine in Familial Disautonomy
(Riley-Day Syndrome)

Disautonomy is an autonomic autosomal recessive dysfunc-
tion with high mortality rate (50% up to 4 years), common in
Jewish American childrenwhose parents immigrate from the
Russianregion of Askhenazi after World War |. Anesthesiais
of high risk due to circulatory instability (sympathetic
denervation hypersensitivity), respiratory depression,
kyphoscoliosis (90%), epilepsy (40%), dehydration prone-
ness, vomiting and eventual pulmonary aspiration .
Halogenates and direct action vasopressants
(phenylephrine) are life-threatening. Best anesthetic tech-
nique: general anesthesia with N,O, fentanyl and
neuromuscular blocker (vecuronium - cisatracurium) to-
gether with adequate peri and postoperative hemodynamic
monitoring '#%°.

IB) Afro-Americans and Descendants

Several drugs have different responses in Afro-American
and Caribbean patients and their descendants as compared
to Africans and other races (Chart II).

1) Effective and Ineffective Anti-Hypertensive Drugs

Ethnic, dietary and social-economic factors (phenotypes),
facilitators of microvascular lesions in target-organs such as
brain, heartand kidneys, justify theincreased severity of sys-
temic arterial hypertension (SAH) of blacks through
catecholamine, renal renin-angiotensin-calicrein, sodium
channels, lipoprotein metabolism, hormones and
tachikinines systems (genotype) "#'*"5263" The high mor-
tality rate when crossing the AtlanticOceaninslave ships has
promoted a “natural selection” of black Africans: those more
competenttoretain sodiumandwater, thatis, withalow renin
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Chart Il - Drug Idiosyncrasy among Africans and their Des-
cendents

Intravenous anesthetics  Propofol and remifentanil - higher hypnotic

potency and slower emergence

Local anesthetics EMLA - longer onset and lower analgesic ef-

fect

Antimuscarinic (atropine, tropicamide) e
phenylephrine: less mydriasis
Muscarinic (metacholine):
bronchoconstriction

p2-agonist: less peripheral vasodilation
Dopamine - higher hypertensive effect
(higher dose > 20 ug.kg™.min™")

CNS active agents

higher

Ineffective = ACE inhibitor, AT1 receptor an-
tagonist, B-blocker

Lower effect = clonidine

dequate choice = benzothiazidic (diuretic),
calcium channel antagonists

o and B antagonists, hydralazine, isosorbide,
nitroglycerin

Anti-hypertensive

Analgesics Paracetamol - higher liver toxicity
Codeine - low analgesic activity
Thrombolytic t-PA - lower activity in activating plasminogen

for fibrinolysis

Tuberculostatic Isoniazide - early polyneuritis

According to several authors; '-37:2434:38-48:53-65.60.61-67

level, would survive. Unfortunately, during the intercontinen-
tal transfer of the “African gene”, angiotensin | converting en-
zyme (ACE) polymorphism, added to increased fibroblasts fa-
voring the formation of non-retractile keloid tissue, started to
influence the higher incidence of high tensional levels in
Afro-Americans and Caribbean descendants *. The mostim-
portantgeneticlocus related to systemic arterial hypertension
predisposition in black people would be the ACE enzyme: de-
creased renin and calicrein, insulinemia, hypernatremia and
increased urinary cGMP excretion related to NO vasodilating
effect and to the atrionatriuretic factor 2°%'.

1A) Ineffective Hypertensive Drugs to Treat Afro-Americans
SAH

1.A.1 - Angiotensin Converting Enzyme Inhibitors (ACEI:
captopril, enalapril, lisinopril, quinapril, ramipril, bena-
zepril, moexipril, phosinopril, trandolapril, perindopril)
and angiotensin Il AT, receptor blockers (salvartan, lo-
sartan, telmisertan, candasertan, irbesartan,eprosar-
tan). Differently from Caucasian hypertensive patients,
hypertensive blacks with congestive cardiac failure have
apoorer response to anti-hypertensive drugs depending
on renin decrease: angiotensin | converting enzyme
inhibitors (ACEI), AT receptor antagonists and -bloc-
kers %% The abnormal urinary calicrein decrease in
hypertensive blacks makes them more sensitive to
ACEIl-induced bradykinin increase: angiotensin Il decre-
ase is followed by bradykinin increase (lower degradati-
on), leading to more frequent episodes of cough and
severe angioedema "%
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1.A.2 - B-blockers (propranolol, methoprolol, pindolol, ate-
nolol, sotalol, esmolol) - In addition to decreasing myo-
cardial adenylcyclase (B4 effect), the hypotensive effect
depends on renal renin decrease. Usually low renin le-
vels of hypertensive blacks justify ruling out such agents
as anti-hypertensive drugs for Afro-Americans %,

1.A.3 - az-agonists - there is also less blood pressure de-
crease in blacks (10%) as compared to hypertensive
whites (20%) with clonidine (az-agonist), in addition to
higher clinical intolerance *°. In normotensive blacks, va-
sodilating activity in the vascular membrane is attenua-
ted by decreased vasodilating mechanisms involving
cAMP in response to B,-agonists 303"4042,

1B) Effective Anti-Hypertensive Drugs for Afro-Americans
SAH

Loopdiuretics (hydrochlorothiazide), L calcium channel an-
tagonists (nifepidine, amiodipine, isradipine, nicardipine),
o and B-blockers (carvedilol, labetalol) are the drugs of
choice for hypertensive blacks. Hypertensive heart failure
patients of different races respond favorably to a and
B-blockers such as carvedilol, associated or not to slow cal-
cium channels antagonists and natriuretic therapy %424,
Gene C825T polymorphousallele T of protein G Bz unithelps
renal Na*/H" excretion in response to single therapy with
benzothiadiazidesin hypertensive blacks withlowreninlev-
elsand, incombinationwith calcium channel antagonists, is
the most widely used association for treating SAH in the
black population 4?4,

2. Bo-Agonists - Vasodilators

Isoproterenol - less B, activity: vascular phenotype favoring
severe SAH in blacks may be better understood through the
pharmacological evaluation of vasoactive substances in the
microcirculation. The attenuated isoproterenol vasodilating
effect (B,-agonist), especially in hypertensive blacks, with fa-
cilitation of noradrenergic vasoconstriction, speaks in favor
of a B-adrenergic racial polymorphism which may contribute
for heartfailure pathophysiology *°*’. Reactive hyperemiain
blacks involves complex mechanisms through mediators
such as prostacyclins and adenosine in sympathetic
vasodilation, also decreasing the vasodilating effect of
greater nitropruside mediator in the smooth muscle:
l-arginin-derived NO “®*7. Nitroglycerin has a better
vasodilating effect in coronary disease black patients as
compared to other ethnicities "°*°.

3. Tissue (t-PA) - Thrombolytic Plasminogen Activator

t-PAinfusionis a rescue measure within the first three hours
after stroke, in an attempt to dissolve the clot, provided there
is no active brain hemorrhage. Black patients with ischemic
stroke have lower sensitivity to t-PAin the treatment of acute
venous thrombosis %°.
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4. Analgesics and Hypnotics

As compared to Caucasians, Afro-Americans are more sen-
sitive to acute painful stimulation, such as postoperative pain
®1-53 Also in chronic pain, black patients suffer more than
whites, althoughthey take longertolook formedical care *.

4.1 - Remifentanil and Propofol - Monitoring anesthetic
depth with BIS, Ortolani et al. have detected racial diffe-
rences in intravenous anesthesia with remifentanil asso-
ciated to propofol: higher sensitivity and slower recovery
of blacks. After infusion, black patients took 16 minutes
to open their eyes and 14 minutes to react to verbal com-
mands, as compared to 10 and 9 minutes for white pati-
ents, respectively °°. Race has to be taken in
consideration when controlling anesthetic depth of remi-
fentanil associated to propofol, especially in continuous
infusion intravenous anesthesia and in the treatment of
chronic or acute pain.

4.2 - Codeine - may also have less analgesic activity in
blacks (6%) with deficient oxidation in CYP2D6 due to
poor formation of the active form (morphine); paraceta-
mol has higher liver toxicity due to a deficit in liver bin-
ding to glycuronic acid in the black population %"-°.

5. Lidocaine and Prilocaine - Topic Anesthesia with EMLA
Cream

Melaninis the bestepidermal and sweat glands protectionin
thermal re-balance against UV radiation; it is also a barrier
that makes African skin less sensitive toirritation when aller-
gic or irritating test results are compared to Caucasian and
Asian populations ®32. Melaninis the 6" barrier to epidermal
diffusion of the eutectic mixture local anesthetics (EMLA) to
dermal nervousfibers, justifying a longer onset of topic anal-
gesia in black skin with the mixture of 5% lidocaine and
prilocaine“. Blackskinisalsoless susceptible toirritating ef-
fectsorlatexallergy, common substancesin contactdermati-
tis of physicians and paramedics 2.

6. Mydriatics

a-Adrenergics and Antimuscarinics - excessive melanin in
radial and circular muscles of the dark iris makes difficult the
action of mydriatic drugs, such as antimuscarinics (atropine,
tropicamide) and o-adrenergic drugs (phenylephriine and
ephedrine) ®*%. Excessive iris pigmentation affects the
trabecular system and impairs aqueous humor drainage de-
termining ahigherincidence ofglaucomain the black popula-
tion6,6making the treatment difficultand worsening its progno-
sis

7. Metacholine - Bronchoconstriction

Obstructive sleep apnea syndrome is more severe in blacks
or Asians as compared to whites ¢ Significant IgE increase
and FEV1 decrease make bronchial asthma more severe in
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black children who also show more severe bronchocons-
triction in response to metacholine muscarinic action (42%)
as compared to white asthma children (22%) %7,

IC) Asians and Descendants

Some quantitative and qualitative differences in anesthetic
drugs may be observed in Asians, their “Nisei” and “decasei”
descendants, oreveninIndians and mestizos of Indian origin
(Chart 111).

Chart Il - Drug Idiosyncrasy in Asians and their Descen-
dants

Analgesics Meperidine and codeine - higher toxicity

Anxiolytics Benzodiazepines - longer duration

Uterine retractor Methylergonovine - higher cardiotoxicity

Acetylcholine - higher vasoconstriction

ronary v ivi . . i
Coronary vasoactive Nitroglycerine - less vasodilation

Alcohol Higher aldehydic hangover

According to several authors; '-7/81117.24.68-78

1. Opioids Analgesics

1.1 - Meperidine - Although a 3-hour half-life (IM), meperidi-
ne’s pharmacokinetics longer elimination half-life is
seen in Asians as compared to Caucasians with the risk
for normeperidine build up (> 23 h) and higher incidence
of serotoninergic crises 0.

1.2 - Codeine -codeine modified sensitivity in Asians would

be caused by less formation of morphine-6-glucuronide
71

2. Anxiolytic Benzodiazepines

British patients need higher diazepam doses to control anxi-
ety than Hong-Kong Chinese "%, Benzodiazepines longer
half-life is a consequence of the enzymatic polymorphism of
cytochrome P450 - subfamily CYP2C19 - oxidation. Approxi-
mately 20% to 30% of Asians are slow metabolizers at
CYP2C19 as compared to Blacks (5%) and Whites (3%),
making Asians more susceptible to the toxic effects of diaze-
pam and its more than 20 active metabolites, when adminis-
tered in continuous infusion or after multiple doses (drug ac-
cumulation)”*"* Van Gerven etal. have notfound significant
pharmacokinetic differences in the half-life of 5 mg bolus di-
azepam administered to eight Japanese volunteers (t1/2 =
22.1h) as compared to Dutch (t1/2 = 21.5h), although both
groups had delayed reflexes as compared to the control
group '°.

3. Methylergonovine: Uterine Retractor

Racial differences may influence the incidence of coronary
vasospasm in acute myocardial infarction (AMI), in addition
to factors such as adult age, nicotine, alcohol, history of mi-
graine or variant angina. Methylergonovine may decrease
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coronary diameter 15-20 minutes after heart catheterization.
The ergot byproduct acts in the serotoninergic coronary re-
ceptor 5-Htyp, which inhibits NO synthetase and NO release,
in addition to synergistically actwith thromboxane "*"°. In ad-
dition to uterine contraction, there may be coronary spasm
some minutes after intravenous injection or 20 minutes after
muscular injection which may evolve to AMI and cardiac ar-
rest in asystole, especially in Asian pregnant patients 7476,
Hemodynamic recovery success depends on intracoronary
nitroglycerin, inotropic drugs (dopamine, norepinephrine,
milrinone) and on the use of intra-aortic cuff.

4. Acetylcholine and Nitroglycerin: Vasoactive Coronary
Drugs

In angiographically evaluating recently infarcted Japanese
patients with normal cholesterol levels, it was observed that
acetylcholine has led to higher coronary vasoconstriction
(47%) as compared to Caucasians (15%) and lower nitro-
glycerin-induced vasodilation (2% versus 9%) .

5. Benzothiazides (diuretics) and B, Agonists: Hypokalemia-
Inducing Agents

Decreasedplasma K+(<3mEq.I'1)by|oopdiuretics,glucose,
insulin and aldosteronism, increases limb and eye muscles
paralysis without affecting breathing muscles, as it is the
case with periodic non thyrotoxic paralysis patients. If affects
almost exclusively (90%) Asian peoples (Chinese, Japa-
nese, Philippines and Mexicans) being less frequent in
Blacks and extremely rare in Caucasians. The incidence of
thyreotoxic paralysisis high (1:50) among Asians, especially
males, and treatment consists of K* replacement,
spironolactone and propranolol. Previous hyperthyroidism
treatment with antithyroid drugs is mandatory since they po-
tentiate the anesthetic effects of neuromuscular blockers '2.
Differential diagnosis is obtained by investigating familial
hypo or hyperkalemic paralysis affecting all muscles,
indistinctively.

SOCIAL DRUGS: NICOTINE AND ALCOHOL
1. Alcohol

The aldehyde-dehydrogenase gene, located in chromo-
some 12, is closely related to dopamine (DRD2) and GABAA
receptor genes, which determine the non-aversion of white
European populations to alcohol consumption 8'#2, In North-
ern Hemisphere countries, alcohol consumption affects
more than 10% of the white population. Clinical studies have
shown a multifactorial aspect of alcohol consumption, dem-
onstrating that this dopaminergic locus does not exclude the
co-participation of anxiety, depression and anti-social per-
sonality in the genesis of alcoholism. Asians have suffered a
mutation in the mitochondrial aldehyde-dehydrogenase
gene (ALDH2), responsible for the building up ofaldehyde af-
ter alcohol ingestion thus facilitating drunkenness #*%°. Ge-
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netic traits of higher alcohol sensitivity are common among
Asians and Japanese, especially as a function of lower liver
mitochondrial metabolization. So, NADH-dependent
dehydrogenase deficiency increases alcohol sensitivity in
yellow and black populations, exacerbating aldehydic hang-
over ®8  As compared to the white population, alcohol
causes in Blacks a deeper abnormality in sleep architecture
(slower onset and decreased paradoxical sleep), in addition
to lowering immunity for decreasing IL-6 and killer lympho-
cytes (CD8), leading to a higher incidence of infectious dis-
eases %%, Moreover, in Japanese asthma patients, the in-
crease in plasma acetic aldehyde releases mastocyte hista-
mine and worsens bronchial asthma crises %°.

Acute alcohol consumptioninhibits isoenzyme CYP 2E1, de-
creasing benzodiazepine, barbiturate, opioid and
fenotiazine metabolism . Aversive alcoholism treatment is
achieved with dissulfiram, which is also a 2E1 enzyme inhibi-
tor exacerbating the uncomfortable and critical aldehydic
hangover (fever, sweating, shivering, tachycardia,
arrhythmias, arterial hypertension and seizures). In alco-
holic patients, the risk for paracetamol-induced liver toxicity
isincreased due to the rapid formation of the reactive metab-
olite N-acetyl-p-benzokinoneimine mediated by CYP2E1%°.

2. Smoking

Metabolic differences may also influence a smoking trend.
Users who inherited a gene delaying nicotine metabolism
may belesspronetobecome nicotinedependent91'92. Blacks
have more difficulty in quitting smoking because there is an
increase in nicotine activity due to the delay in eliminating its
active metabolite, cotinine, which also increases
dopaminergic action of the nucleus accumbens (positive re-
inforcement) o Higher nicotine uptake and lower
metabolization as compared to Asians may explain racial dif-
ferences in the risk for nicotine-related diseases in Cauca-
siansand Blacks *'*2. The lowerisoenzyme CYP2D6 activity
has been implied in the activation of nicotine pro-carcino-
gens, contributing for a higher incidence of lung cancer *°.
Smokers with increased CYP1A1 activity (aryl-OH-hydro-
carbon) have a higher chance of developing lung cancer %.
Urban smoker Blacks with sickle-cell anemia, with brittle and
shorter-lived red cells, may be at higher risk for alveolus-pul-
monary perfusion and metahemoglobinemia changes by the
presence of CO in the inhaled smoke 2.

ENZYMATIC POLYMORPHISM

Drug choice may be influenced by patients’ genetic status,
becausethere are variations in pharmacokinetic parameters
related to enzymatic metabolism (Michaelis constant and
elimination rate) or in receptors polymorphism (genotype),
potentially changing drug effects duration and intensity (phe-
notype). Genes of xenobiotic metabolizing enzymes were
developed in organelles, such as mitochondria, 400 million
years ago during the explosive and forced adaptation of
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eukaryotic marine animals to terrestrial life, just to talk about
the sudden dietary change and severe environmental varia-
tion. Datain the literature show that most anesthetics and ad-
juvants may have ethnic pharmacokinetic differences, espe-
cially in liver metabolism %°°. Genetic enzyme polymor-
phismis a Mendelian traitin general populationin the form of
slow (mutant alleles) or fast metabolizers. The important
cytochrome P450 system and isoenzymes CYP which are
genetically prone to polymorphisms (2C19, 2C9, 2D6, 1E2),
are part of xenobiotics and most (70%) current medical and
anesthetic drugs oxidative metabolism (phase 1) %%,

1. Cytochrome P450 Polymorphism

The 14 families and 20 subfamilies of cytochrome P450
isoenzymes are asuperfamily ofhemoproteins which primar-
ily catalyze liver oxidative metabolism of xenobiotics (anes-
thetic drugs and adjuvants, solvents, stains and pollutants)
and endogenous substances (steroids, prostaglandins,
monoamines and retinoids) in Homo sapiens for millions of
years 19192 Enoxydation, N-dealkylation, O-dealkylation,
S-oxidation and hydroxylation reactions may vary as a func-
tion of diet, fast and concomitant use of enzyme inducing or
inhibitingdrugs. Genetic polymorphism divides populationin
slow or poor metabolizers (autosomal recessive homozy-
gotes), fast or intense metabolizers (homozygote allele or
dominant heterozygote) and even ultra-fast metabolizers,
especially in cytochrome P450 subfamilies: 2D6 (chromo-
some 22), 2C9, 2C19 and 2E1 (chromosome 10) 8%10"102,

1.1 - Isoenzyme CYP2C Group19 (chromosome 10)

Asians (20%-30%), Afro-Americans (19%), Afro-Africans
(8%) and Caucasians (3%-5%) are slow (poor)
benzodiazepinie, barbiturate, tricyclic and selective antide-
pressant metabolizers. Enzyme inhibitors are: cimetidine,
sulfaphenazole, fluoxetine, paroxetine, indomethacin,
omeprazol, ketoconazole. Inducers are: rifampicine, predni-
sone, noretindrone. The concomitant use of enzyme inhibi-
torsin normal genotype population determines adecreasein
drug-substrate dose, as opposed to inducers. So, an Asian
patient may present a deeper and longer-lasting sedation
with diazepines (diazepam, lorazepam, midazolam) as a
function of lower metabolism, especially if the patient has
peptic ulcer under cimetidine or omeprazol, rheumatism un-
derindomethacin, depression under paroxetine orfluoxetine
or mycosis under ketoconazole &98%100-103,

1.2 - Subfamily CYP 2C Group9 (chromosome 10)

In 10% to 20% of Caucasians and a minority of weak
metabolizer Afro-Americans (1%to03%),gene CYP2C9 poly-
morphism with two poorly active alleles (2C9*2 and 2C9*3)
may increase the anticoagulant effect of S-warfarin on vita-
min K-dependent factors, NSAIDs toxicity, and tolbutamide
or glipizide hypoglycemic effects, requiring dose adjust-
ments. Increased toxicity may also be seen with the concomi-
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tant use of enzyme inhibitors: isoniazide, lovostatine,
fluvoxamine, fluconazole and amiodarone 8193198,

1.3- Isoenzyme CYP2D Group6 (chromosome 22)

Weak (poor) metabolizers are: Blacks, Whites (6%-7%) and
few Asians (< 1%), which implies different concentrations
and responses to opioids (codeine and tramadol),
ropivacaine, B-blockers, tricyclic and selective antidepres-
sants, neuroleptics, ondansetron and anti-arrhythmics
(flecainide, encainide, esparteine, lidocaine). Differently
from Asians, decreased metabolism of allele CYP2D6
(desbrisoquine hydroxylase) in Blacks and Whites, with a
weaker oxidation ability, may pose an additional risk as
preanesthetic medication forincreasing propranolol § block-
ing (cardiodepression, bronchospasm) of the atropinic and
anti-arrhythmic effect ofimipramine or fluoxetine, etc. On the
other hand, codeine (pro-drug) would have lower analgesic
effectin this fraction of American white and black population
(6% to 7%) as a function of the slow demethylation of
isoenzyme CYP2D6 into morphine (0-demethylation)
9.57.70.71.89 |t has been detected almost no codeine analgesic
effect in some Ethiopian and Saudi-Arabian ul-
tra-metabolizer patients (group CYP 2D6) °"’°. This
subfamily (CYP2D6)is seldominducible by pharmacological
agents (rifampicine? dexametazone?), but may be inhibited
by the simultaneous use of drugs such as cimetidine, co-
caine, amiodarone haloperidol, methadone, ritonavir,
moclobemide and quinidine. These enzyme inhibitors trans-
form drug users into weak (poor) metabolizer patients, espe-
ciallyamong Blacks and Whites, with a cleartoxicity increase
of pharmacological agents which are substrates of subfamily
2D6, or could neutralize codeine analgesic and anti-cough-
ing action ®®. A psychiatric, depressed and weak liver
isoenzyme CYP2D6 metabolizer patient, when treated with
nortriptyline, would need 30 mg/day, while an “ultra-fast”

metabolizer would need a dose of up to 500 mg/day
89,103,107-110

1.4- CYP2E1 (chromosome 10)

Oxidative substrate: halogenate anesthetics (halothane =
trifluoracetylated, sevoflurane = fluoride, and
hexafluorisopropranol), acetoaminofen, alcohol (acute),
aminophilline. Enzyme inhibitors: disulfiram,
dithiocarbamate. Inducers: isoniazide, ethanol (chronic).
Chronic alcohol consumption increases barbiturates meta-
bolic rate contributing to cross tolerance °.

1.5-Citochrome P450 Isoenzymes without Inter-Racial Poly-
morphism

1.5.1 - CYP3A4 (chromosome 7)

Oxidation substrate: benzodiazepines, local anesthetics,
opioids, zolpidem, caffeine, buspirone, verapamil.
Isoenzyme responsible for metabolite formation, such as,
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norfentanil, 5-a-OH-midazolam, OH-ropivacaine and
lidocaine’s monoethylglycinaxilide, which may increase
elimination half-life in concomitant perianesthetic adminis-
tration "®”. Enzyme inhibitors: erythromycin, cimetidine,
ketoconazole, norfloxacin, fluoxetine. Inducers: rifampicine,
phenobarbital, hydantoin, dexametazone. So, the longer du-
ration of the alfentanil/midazolan association anesthetic ef-
fects willbe seenincimetidine (anti-H2), erythromycin or fun-
gicide ketoconazole users 8"

1.5.2 - CYP1A2 (chromosome 15)

Substrates: ropivacaine, propranolol, aminophylline, R-war-
farin, fenacetine, acetaminophen, fluvoxamine, tricyclics.
Enzyme inhibitors: cimetidine, amiodarone, quinolones,
erythromycin, fluvoxamine. Inducers: phenobarbital,
omeprazol, insulin, tobacco, broccoli (?). Propofol may inter-
fere with alfentanil and sufentanil metabolism by inhibiting
isoenzymes CYP1A1 and CYP2B1 81",

2. Glucose-6-Phosphate Dehydrogenase Deficiency
(G-6-PD)

Recessive inherited gender-related disease (chromosome
X).G-6-PDis essential forreactions of reduction which main-
tain red cells integrity. Its deficiency represents the most
common enzymopathy, the anemia of which affects millions
of Afro-Americans (10%), although affecting only more ma-
ture red cells. Oxidative drugs (chloroquinine, primaquine,
sulfonamides, ASA, probenecid, nitrofuranes and vitamin K)
increase therisk forits major clinical complication: hemolytic
anemia 2,8,12,89-98-

3. Minor Acetoaminofen Conjugation

Potential increase in paracetamol liver toxicity may be a con-
sequence of lower paracetamol metabolism in Blacks due to
the lower conjugation to glycuronide and sulfatation. The
elimination of the mercaptohipuric conjugate is higher in
Scottish whites (9.3%) than in the Ghana and Kenya Black
population (4.2%) *°.

4. Liver N-Acetylase Deficit (NAT)

The acetylation phenotype is race-dependent (autosomal
dominant) and is not influenced by gender or age: Eskimo
and Japanese acetylators are fast, while Jewish and African
acetylators are slow. Seemingly, the acetylation ability is in-
versely related to Earth latitude: slow acetylators are more
prevalentamong Egyptians (92%), Whites and Blacks (50%)
living close to the Ecuador, and are less frequent among
Asians (10%) and Eskimos (5%). Acetylation-inducing sub-
stances cause a higher metabolite production, and
acetylation-inhibiting substances may exacerbate effectand
toxicity. Among Eskimos and Japanese, isoniazide half-lifeis
70 minutes, making this tuberculostatic less toxic due to fast
acetylation. Among slow acetylators - White, Blacks and
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Mestizos - isoniazide half-life is 2 to 5 hours and accelerates
the onset of polyneuritis, especially in the elderly and in the
presence of liver failure. Hypertensive, low acetylator pa-
tients are also more susceptible to lupus erythematosus in-
duced by the anti-hypertensive drug hydralazine, which is
also acetylated by NAT %"'%%"'2 Whijle in the Japanese,
oncogenic hydralazine half-life may be decreased to less
than 1.8 h, half-life is more than 3.9 hours in the Caucasian
worker "2,

CONCLUSIONS

Kalow defines idiosyncrasy as abnormal and genetically de-
termined reactivity to a drug (phenotypic change) "°. Current
geneticdevelopments, high quality anesthetics and the need
for saferanesthetic procedures pointto theimportance ofthe
previous and prophylactic understanding of perioperative id-
iosyncrasies. If living today, when less humanized and re-
sults Medicine is prevailing, Sir William Oster (1892) would
have not stated that “If there were not so much variability
iranﬁ?g individuals Medicine would be a science, not an art”
In classic pharmacology, in addition to race and population,
several individual demographic, physiologic and pathologic
factors are known to modify anesthetics and adjuvants po-
tency or toxicity. Adverse drug reactions are among the 4
and 6" causa mortis in the USA: 100,000 deaths at a cost of
US $ 100 billion/year ''°. The understanding of inter-ethnic
pharmacogenetic differential would contribute for drug toxic-
ity decrease by allowing a safer and more individualized
dose. Allele changes may be pharmacokinetic (metabolism,
fluid content, type of muscles, enzyme polymorphism) and
pharmacodynamic (tissue changes, neuro-humoral quality,
hemodynamicbalance, melanin content). Pharmacogenetics
and pharmacogenomics could assure anesthetic dosesina
more concrete basis, although standard-dose is only the ref-
erence point to optimize intended drug effect and minimize
related side-effects "">"1%"17,

In addition to social-economic-cultural factors, there are ra-
cial differences in the incidence and prognosis of heart dis-
eases, stroke, diabetes, nefropathies, pneumopathies,
blood dyscrasias and drug addiction, which would be related
tothe heritage of recessive ordominantalleles which may in-
fluence anesthetic procedure success ''*""?""* Physicians
may contribute to minimize possible disparities in ethnic mi-
norities care as a function of deontologic and personal expe-
rience, in addition to the technical pharmacogenetic knowl-
edge to assure the most adequate care and treatment when
facing racial bias '*3%¢9""%17 Therapeutic practice shows
racial and ethnic differences in different drugs response, re-
flecting genetic, environmental, cultural and dietary differ-
ences in the pathogenesis of diseases (Charts I, Il and Il1).
Geneticdifferences amongthe three dominantethnic groups
may reflect differences in distribution and frequency of poly-
morphic traits of pharmacologic receptors or metabolizing
enzymes which help (inducers) or impair (inhibitors) drug
elimination. There are already genetic lab tests available for
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preanesthetic evaluation of subfamilies CYP2C and their
variant alleles, which may be requested at preanesthetic
evaluation or during pharmacokinetic research ''°.

Finally, pharmacogenetics should notbe considered a catas-
trophe, but a mandatory step toward individualized therapy,
highlighting benefits and minimizing toxicity as a function of
inherited determinants and related to ethnic-racial differ-
ences via phenotypic, populational, geographic or so-
cial-cultural manifestations. Whereas 53.7% of Brazilians
consider themselves White (IBGE census-2000), Brazil has
the world’s highest mestizo population. Phenotypic charac-
teristics, such as color of the skin and shape of the eyes
should only serve as a reference for anesthesiologists look-
ing after better, more humanized and safer care of surgical,
obstetric or chronic pain patients, because all are human be-
ings as direct Homo sapiens sapiens descendants.
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RESUMEN

Vale NB, Delfino J, Vale LFB - El Conocimiento de Diferencias
Raciales puede Evitar Reacciones Idiosincrasicas en la Anes-
tesia?

Justificativa y Objetivos: En el campo de la variabilidad
inter-étnica de la respuesta de drogas anestésicas y
coadyuvantes existen varias cuestiones sin respuesta.
Estamos en la inminencia de ser o no capaces de identificar
diferencias raciales heredadas que pueden prever la respuesta
de cada paciente a los anestésicos por el actual
desenvolvimiento farmacogenético.

Contenido: El conocimiento de factores inter-étnicos que
alteran la respuesta a la droga permitira al anestesiologista
evitar reacciones idiosincrasicas: (1) Blanco caucasiano -
aumento del efecto diurético de la dopamina; apnea
prolongada después de succinilcolina o mivacurio; arritmias
cardiacas después del uso de halotano y catecolaminas en la
sindrome de Riley-Day; ataques agudos de porfiria después de
tiopental. (2) Negro americano: diferentes abordajes
terapéuticas, hipertension arterial esencial adviene de la peor
respuesta a los anti-hipertensivos de IECA, inhibidores del
AT1, bloqueadores B y a la clonidina, contrastando con la mejor
respuesta anti-hipertensiva de los diuréticos, antagonistas de
canales de calcio y clarvedilol; accién vasodilatadora atenuada
del isoproterenol ($2) y una mayor respuesta vasodilatadora a
la nitroglicerina sublingual; menor accién fibrinolitica del t-PA;
recuperacion mas lenta de la anestesia venosa por la
asociacion de remifentanil y propofol, menor glucuronidacion
del paracetamol y menos analgesia de la codeina en los flacos
matabolizadores (CYP2D6); la melanina retarda el inicio de la
analgesia epidérmica de la crema anestésica EMLA; menor
midriasis por la adrenalina; mayor broncoespasmo a la
metacolina en nifios asmaticos; deficit de la G-6-PD en las
hemacias eleva el riesgo de hemodlisis a drogas oxidativas
(10% de la poblacién negra). (3) Asiaticos: alteraciones
cinéticas toxicas de la meperidina y codeina; mayor duracién
de la ansidlisis del diazepam; espasmo coronariano por la
inyeccion de metilergonovina en el pés-parto; inter-relacion del
receptor GABA, de las desidrogenasis y del comportamiento de
beber nipbnico, contribuye para su mayor sensibilidad
etandlica. Isoenzimas del citocromo P450 presentan
polimorfismo genético en el metabolismo de
neuropsicotropicos y a lenta acetilacion de la
N-acetiltransferasis en la poblacion ecuatorial (95%) aumenta
a toxicidad de isoniazida e hidralazina.

Conclusiones: La presente revision pretende dar algunas
respuestas especificas en la area de la idiosincrasia
anestésica relacionada al efecto de la etnicidad sobre la
farmacocinética, la farmacodinamica de las drogas y a la
seguridad del paciente quirurgico, objetivando optimizar una
neuropsicofarmacologia mas individualizada.
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