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RESUMO

Silva Junior JM, Cezario TA, Toledo DO, Magalhdes DD, Pinto MAC,
Victoria LGF — Transfusdo Sanglinea no Intra-Operatdrio, Compli-
cacOes e Progndstico.

JUSTIFICATIVA E OBJETIVOS: Transfusées sangtiineas no intra-
operatorio estdo associadas a aumento de complicagbes no pos-
operatério e custos hospitalares. Portanto, este estudo avaliou as
caracteristicas, complicagbes e possiveis fatores de riscos para
morte em pacientes cirdrgicos que necessitaram de transfusées
sangdineas no intra-operatorio.

METODO: Coorte prospectiva, durante periodo de um ano, no cen-
tro cirdrgico de hospital terciario. Incluiram-se pacientes com ida-
de acima de 18 anos que necessitaram de transfusées sanglineas
no intra-operatério. Testemunhas de Jeova, pacientes que recebe-
ram transfusbes prévias, faléncia coronariana e lesdo encefalica
aguda foram excluidos.

RESULTADOS: O estudo envolveu 80 pacientes, com idade mé-
dia de 68,4 + 14,1 anos. Os pacientes ASA Il foram prevalentes com
69,6% dos casos, os escores APACHE Il e POSSUM foram em mé-
dia, respectivamente, 13,6 + 4,4 e 37,5 + 11,4. A hemoglobina mé-
dia no momento da transfuséo era 8,2 + 1,8 g.dL* e 19% dos
pacientes apresentavam hemoglobina maior que 10 g.dL*. Os pa-
cientes receberam em média 2,2 + 0,9 Ul de concentrados de
hemacias. A mortalidade hospitalar foi 26,3%. As complicagées
pOs-transfusées totalizaram 57,5% dos casos no pés-operatdrio e a
mais freqliente foi infec¢do. Foram fatores independentes de mor-
te na regressao logistica os escores APACHE Il (OR = 1,34, IC 95%
1,102 - 1,622), POSSUM (OR = 1,08; IC 95% 1,008 - 1,150) e nimero
de unidades de concentrados de hemdcias recebidas (OR = 2,22;
IC 95% 1,100 - 4,463). Quanto maior o nimero de transfusées
sanglineas, maiores as incidéncias de complicagbes e mortalidade.
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CONCLUSOES: O valor de hemoglobina e o nimero de unidades
de concentrados de hemacias utilizados foram elevados comparados
com os estudos que preconizam estratégias restritivas. Foi encon-
trada nesta amostra alta incidéncia de complicagées, principalmen-
te infecgbes, e elevada mortalidade. Os escores APACHE I,
POSSUM e maior numero de transfusbes foram fatores de riscos
independentes de pior progndstico no pés-operatorio.

Unitermos: COMPLICACOES: transfuséo sangiiinea; SANGUE: intra-
operatorio, transfusao.

SUMMARY

Silva Junior JM, Cezario TA, Toledo DO, Magalhaes DD, Pinto MAC,
Victoria LGF — Complications and Prognosis of Intraoperative Blood
Transfusions.

BACKGROUND AND OBJECTIVES: Intraoperative blood transfu-
sions are associated with an increase in postoperative complications
and hospital costs. Thus, this study evaluated the characteristics,
complications, and probable risk factors for death in surgical
patients who needed intraoperative blood transfusions.

METHODS: This is a prospective study that spanned a one-year
period, undertaken at the surgical suite of a tertiary hospital. Pa-
tients older than 18 years who needed intraoperative blood transfu-
sions were included in this study. Jehovah witnesses, patients with
a history of prior blood transfusions, coronary failure, and acute
brain lesions were excluded.

RESULTS: Eighty patients with mean age of 68.4 + 14.1 years
participated in the study. Most patients were ASA Il, representing
69.6% of the study group;, APACHE and POSSUM scores were 13.6
+ 4.4 and 37.5 = 11.4, respectively. Mean hemoglobin at the time of
transfusion was 8.2 +1.8 g.dL* and 19% of the patients had
hemoglobin levels higher than 10 g.dL*. Patients received an
average of 2.2 + 0.9 IU of packed red blood cells. Hospital mortality
was 26.3%. Post-transfusion complications totaled 57.5% of the
cases in the postoperative period, and most of them were due to
infections. In the logistic regression, independent factors for death
included APACHE Il (OR = 1.34; 95% CI 1.102-1.622), POSSUM (OR
=1.08; 95% CI 1.008-1.150) and the number of packed red blood
cells received (OR = 2.22; 95% CI 1.100-4.463). Thus, the higher
the number of transfusions, the greater the incidence of compli-
cations and mortality.

CONCLUSIONS: Hemoglobin level, and the number of packed red
blood cells used were elevated when compared with studies that
suggest restrictive strategies. This sample presented a high inci-
dence of complications, especially infections, and complications.
APACHE Il and POSSUM scores and the number of transfusions
were independent risk factors for a worse postoperative prognosis.

Key Words: BLOOD: intraoperative, transfusion; COMPLICATIONS:
blood transfusion.

447



SILVA JUNIOR, CEZARIO, TOLEDO E COL.

INTRODUCAO

Nos Estados Unidos, em 1986, o numero de bolsas trans-
fundidas foram quase 12,2 milhGes e atualmente mais de
14 milhdes de unidades de sangue sao administradas por
ano, sendo dois-ter¢os no periodo perioperatorio 2. Assim,
consideraveis evidéncias sugerem que transfusées aumen-
tam o risco de complicagbes e mortes 34, sobretudo em pa-
cientes cirargicos >°.

A transfusé@o sangiinea tem papel fundamental no trata-
mento da anemia grave em pacientes cirdrgicos. A anemia
€ uma condicdo que pode levar a aumento da morbidade e
mortalidade associadas a hipOxia tissular generalizada. Por
outro lado, o tratamento com transfus@es sangiiineas néo
€ isento de efeitos adversos.

Pacientes transfundidos tém maior mortalidade na unidade
de terapia intensiva (UTI) e hospitalar, maiores ocorréncias
de faléncias de 6rgaos e maior tempo de permanéncia na
UTI 78, Além disso, a transfusdo sangiliinea estd associada
a infeccdo nosocomial e essa associagdo tem relacao dire-
ta com o nimero de unidades transfundidas (quanto maior
0 nuamero de unidades maiores as frequéncias de infec¢des
nosocomiais) °.

Herbert e col. realizaram um grande estudo multicéntrico e
aleatdrio na tentativa de definir qual a melhor estratégia de
tratamento de anemia em pacientes graves que trouxesse
mais beneficios e menos riscos. Esses autores demonstra-
ram que uma estratégia restritiva de transfusado (transfuséo
com valores de hemoglobina menor que 7,0 g.dL?) é tdo, e
possivelmente mais, eficaz do que uma estratégia liberal
(transfus@o com valores de hemoglobina menor que 10,0
g.dL?). Com base nesses resultados, atualmente recomen-
da-se transfusd@o para tratamento de anemia quando as
concentragdes séricas de hemoglobina sdo menores que
7,0 g.dL?, com o objetivo de manter a hemoglobina entre os
valores de 7,0 a 9,0 g.dL* %,

Dados recentes mostram que as mudangas na pratica da
transfusdo de sangue ainda sdo sutis. Alguns estudos tém
demonstrado valores médios de hemoglobina utilizados
como gatilho para determinar transfusdes iguais a 8,4 g.dL?,
nos quais 30% das transfusdes foram realizadas com niveis
de hemoglobina acima de 9,0 g.dL* .

Entretanto, h& poucos estudos clinicos prospectivos na lite-
ratura em pacientes cirlrgicos avaliando a real necessida-
de de transfusdo sanglinea no intra-operatério. Nesse
contexto, a avaliagcdo da pratica atual de transfusédo em pa-
cientes cirargicos é relevante, além de considerar as pos-
siveis complicacdes associadas a esse procedimento tdo
comum na pratica médica moderna.

Portanto, o objetivo deste estudo foi avaliar a pratica atual de
transfus@o sanguinea, verificando as caracteristicas, as
complicacfes associadas e os fatores de riscos determi-
nantes de morte em pacientes cirlrgicos que necessitaram
de transfus@es no intra-operatorio.
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METODO

Apos aprovacdo deste estudo pela Comisséo de Etica do
hospital, o estudo foi conduzido no centro cirdrgico de um
hospital terciario.

Participaram deste estudo os pacientes consecutivamente
submetidos a operag¢des que necessitaram de transfusées
sangiineas no intra-operatorio, durante o periodo de 1° de
novembro de 2006 a 1° de novembro de 2007.

Todos os pacientes com idade igual ou maior 18 anos fo-
ram incluidos. Os pacientes excluidos do estudo foram os
testemunhas de Jeova, pacientes com isquemia cerebral
aguda ou hipertensédo intracraniana, pacientes de opera-
¢Oes cardiacas ou com insuficiéncia coronariana aguda, pa-
cientes que receberam transfusdes sangiineas recente
(menos de duas semanas) e pacientes que se recusaram
a participar do estudo.

Como padronizagéo da coleta de dados, os piores valores
de 24 horas antes da operagdo, das variaveis fisiol6gicas e
laboratoriais foram utilizados para célculo dos escores
APACHE Il 2, SOFA **, MODS ** e POSSUM *. Esses indices
foram utilizados para determinar a gravidade dos pacientes,
assim como a classificacdo ASA (American Society of Anes-
thesiologists) 6.

O escore APACHE Il (Acute Physiology and Chronic Health
Evaluation) é composto de duas partes: o escore fisioldgi-
co com 12 variaveis, que representa o grau de comprome-
timento da doenca atual e a avaliagdo do estado de saude
prévio a admissao hospitalar, indicadora da condi¢édo pré-
morbida. O SOFA (Sequential Organ Failure Assessment) e
0 MODS (Multiple Organ Dysfunciton Score) adicionam infor-
macdes relacionadas com disfungfes de 6rgaos, tais como
cerebral, respiratéria, cardiaca, hepatica, renal e coagula-
¢do. Também foi utilizado o escore POSSUM (Physiological
and Operative Severity Score in the enUmeration of Mortality
and morbidity), desenvolvido para avaliar a gravidade em
pacientes cirdrgicos, que utiliza variaveis fisioldgicas prévi-
as a operacdao, variaveis do intra-operatério e variaveis do
pos-operatério imediato.

Em adicéo, foi considerado como valor de hemoglobina para
coleta de dados o valor até 24 horas antes da operacao, 0
valor imediatamente ao momento da indicagdo para trans-
fusdo e o valor apds o término do procedimento. Os pesqui-
sadores ndo exerceram qualquer influéncia na terapéutica
dos pacientes.

Os pacientes foram acompanhados até o desfecho no hos-
pital, verificando se houve desenvolvimento de insuficiéncia
organica, tais como choque (necessidade de farmacos
vasoativos por tempo maior que uma hora), insuficiéncia re-
nal aguda (IRA), sindrome da angustia respiratéria do adulto
(SARA), alteracdes de cognicdo e comportamento, infeccoes,
hipoperfuséo tecidual, presenca de fistulas digestivas e se
houve evolucéo para alta ou 6bito hospitalar.

Os marcadores de hipoperfusdo tecidual utilizados foram
lactato arterial, diferenca de bases, saturacdo venosa cen-
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tral, diurese e diferenca de presséo de CO, venoso e arteri-
al. Quando dois desses marcadores estivessem alterados
o diagndstico de hipoperfusdo tecidual era determinado.
Os valores considerados alterados foram: lactato arterial
maior do que 2 mmol.L? Y7, diferenca de base menor que -4
meq.L? 8 saturacdo venosa de oxigénio menor que 70% *°,
diurese menor que 0,5 mL.Kg*.h* * e diferenca de pCO, ve-
noso e arterial acima de 7 mmHg .

Os dados foram inseridos em um banco de dados eletrd-
nico (Excel — Microsoft) e posteriormente analisados por
meio de um programa estatistico (SPSS 13.0).
Inicialmente foram descritas as caracteristicas demo-
gréficas, clinicas e fisiologicas dos pacientes inclusos no
estudo. Para a descricao das variaveis categoricas foram
calculadas as frequéncias e porcentagens. As variaveis
guantitativas foram descritas com o uso de medidas de ten-
déncia central e de disperséo.

Pacientes transfundidos foram comparados entre sobrevi-
ventes (Grupo 1) e ndo-sobreviventes (Grupo 2). O método
estatistico empregado para variaveis categoricas foi o teste
de Qui-quadrado e para variaveis continuas utilizou-se o
teste f de Student. Todos os testes estatisticos foram bi-
caudais e o nivel de significAncia utilizado foi de 0,05.

A regressao logistica empregada por meio de analise em
stepwise tinha como objetivo identificar fatores de riscos in-
dependentes e controlar efeitos das variaveis de confuséo
(variaveis mutuamente ajustadas). Variaveis que apresenta-
ram probabilidade de significancia (valor p) menor que 0,2
na analise univariada entre sobreviventes e ndo-sobreviven-
tes foram consideradas candidatas ao modelo de regres-
sdo mudltipla. Odds ratios (OR) e seus respectivos intervalos
de confianca 95% foram estimados pela regressao logistica.

RESULTADOS

Durante o periodo de 1° de novembro de 2006 a 1’ de no-
vembro de 2007 foram incluidos 80 pacientes, 37 pacientes
masculinos e 43 pacientes femininos, com idade média de
68,4 anos. Vinte e um pacientes foram excluidos, conforme
os critérios estabelecidos. Operacdes eletivas foram mais
freqlentes (81,3%) e as abdominais foram prevalentes com
43,8% dos casos, sendo a anestesia geral com bloqueio do
neuroeixo, a mais realizada (48,1%), seguida da anestesia
geral combinada (46,8%) (Tabela I).

No momento da transfusdo sangliinea, os pacientes apre-
sentavam valores médios de hemoglobina e hematécrito
iguais, respectivamente, a 8,2 + 1,8 g.dL?! e 24,3 + 5,3%,
com prevaléncia maior de transfusdo sanguinea nos paci-
entes com hemoglobina pré-transfusdo entre 8 e 9 g.dL?
(Tabela Il e Figura 1).

As concentracfes séricas de hemoglobina dos pacientes
diminuiram no periodo pds-operatdrio com relagcdo ao pre-
operatorio (Figura 2).

Os pacientes apresentaram 57,5% de complica¢des no pds-
operatorio e as mais freqiientes até 28 dias apés a trans-
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Tabela | — Caracteristicas dos Pacientes

Variaveis Caracteristicas
Idade (anos)* 68,4 £ 14,1
Sexo feminino (%) 53,8
Mortalidade (%) 26,3
APACHE II* 136 +4,4
POSSUM* 375+11,4
SOFA* 28+22
MODS* 24+19
Estado fisico (%)

ASA | 7,6

ASA I 69,6

ASA Il 19,0

ASA IV 3,8
Tempo de operagédo (horas)* 6,6 +3,4
Hemoglobina basal (g.dL%)* 6,6 + 3,4
Unidades de concentrado de hemacias 22+09

recebidas no intra-operatorio*
Tempo de estocagem do concentrado

de hemécias (dias)* 16,3+ 9,3
Total de cristaléides recebidos no 7.000,0

intra-operatério (mL) (4.750,0 - 9.000,0)

Total de coldides recebidos no 750,0
intra-operatorio (mL) (500,0 — 1.000,0)

Tempo de internacdo hospitalar (dias) 15,0 (10,0 - 23,0)

*Valores expressos em Média + Desvio-Padréo.
As caracteristicas entre parénteses representam medianas e 0s
percentis 25%-75%.

Tabela Il — Caracteristicas dos Pacientes no Momento da
Transfusdo Sanguinea

Variaveis Caracteristicas
Hemoglobina (g.dL?) 82+18
Hematdcrito (%) 243 +53
Fregliéncia cardiaca (bpm) 79,9 £ 15,6
Presséo arterial média (mmHg) 73,9 £ 15,3
Necessidade de vasopressores (%) 41,8

fusdo sangiinea incluiram infecgBes (36,3%), alteracfes
dos marcadores de hipoperfuséo tecidual (30,0%), choque
(22,5%), IRA (12,5%), alteracBes de cognicdo (11,3%), fis-
tulas digestivas (6,3%) e SARA (5,0%) (Figura 3).

Na andlise univariada as variaveis que apresentaram dife-
rencas estatisticas significativas com relacdo aos pacientes
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Figura 1 — Hemoglobina Pré-Transfus@o. As colunas representam a porcentagem de pacientes transfundidos para cada valor de hemoglobina.
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Figura 2 — Médias de Hemoglobina no Periodo Perioperatério. As linhas representam as médias e os desvios-padréo no periodo perioperatorio.
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Figura 3 — Complicagbes Pés-Operatdrias. As colunas indicam a porcentagem de complicagdes no pds-operatorio.
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ndo-sobreviventes e sobreviventes foram: idade (77,3 + 9,9
anos nao-sobreviventes versus 65,3 + 14,2 anos sobrevi-
ventes, p = 0,001), APACHE Il (16,7 = 5,5 ndo-sobreviventes
versus 12,5 + 3,2 sobreviventes, p < 0,001), POSSUM (46,1
+ 11,1 ndo-sobreviventes versus 34,4 + 9,9 sobreviventes, p
< 0,001), ASAIlIl e IV (42,9% nao-sobreviventes versus 15,5%
sobreviventes, p = 0,01), operagdes de urgéncia (47,6% néo-
sobreviventes versus 8,5% sobreviventes, p < 0,001), he-
moglobina basal (11,6 + 1,6 g.dL* ndo-sobreviventes versus
12,4 + 1,5 g.dL* sobreviventes, p = 0,05) e freqiiéncia car-
diaca no momento da transfuséo (85,8 + 17,3 bpm néo-so-
breviventes versus 77,8 £ 14,5 bpm sobreviventes, p = 0,04)
(Tabela 111).

Todavia, as variaveis que apresentaram p < 0,2 na andlise
univariada foram submetidas a regresséo logistica, na ten-
tativa de controlar efeitos que possam causar confuséo (va-
ridveis mutuamente ajustadas), sendo os escores APACHE
I (OR = 1,34, IC 95% 1,102 - 1,622), POSSUM (OR = 1,08,
IC 95% 1,008 - 1,150) e o numero de concentrados de he-
mécias transfundidas (OR = 2,22, IC 95% 1,100 - 4,463) fa-
tores independentes de morte na regressao (Tabela 1V).
Assim, o nimero de concentrados de hemaéacias transfun-
didos foi diretamente proporcional as complicacdes e mor-
talidade, ou seja, quanto maiores os numeros de unidades
de sangue que os pacientes receberam no intra-operatorio,
maiores as complicagfes e ocorréncias de mortes no pos-
operatorio (Figuras 4 e 5).

Tabela Ill — Analise de Sobreviventes e Nao-Sobreviventes
Né&o-Sobreviventes Sobreviventes

Variaveis (n=21) (n =59) p
Idade (anos) 77,399 65,3 £ 14,2 0,001
Sexo feminino (%) 57,1 52,5 0,717
APACHE II 16,7+ 55 12,5+ 3,2 0,000
POSSUM 46,1 £ 11,1 34,4+99 0,000
SOFA 3627 25+20 0,077
MODS 29+21 22+18 0,132
Estado fisico (%) 0,011

ASA | 4,8 8,6

ASA I 52,4 75,9

ASA Il 28,6 15,5

ASA IV 14,3 0,0
Anestesia geral com bloqueio (%) 47,6 48,3 0,456
Operagédo de urgéncia (%) 47,6 8,5 0,000
Tempo de operacgéo (horas) 6,3+ 38 6,6 + 3,2 0,708
Hemoglobina basal (g.dL?) 116+1,6 124+15 0,051
Hemoglobina no momento da transfusdo (g.dL?) 7715 83+19 0,174
Unidades de concentrados de heméacias 24+10 2,0+0,9 0,109
Tempo de estocagem dos concentrados de hemacias (dias) 17,7 £ 10,4 15,8 + 8,9 0,503
Necessidade de vasopressores (%) 35,0 44,1 0,477
Fregliéncia cardiaca no momento da transfusao (bpm) 85,8+ 17,3 77,8+ 145 0,047
Presséo arterial média no momento da transfusdo (mmHg) 72,1+ 13,8 74,4 + 15,8 0,565
Total de cristal6ide no intra-operatério (mL) 7500,0 + 4145,4 7208,8 + 4055,6 0,784
Total de coldide no intra-operatério (mL) 1142,9 + 841,9 1034,1 + 802,6 0,664
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Tabela IV — Anélise Multivariada das Variaveis Independente de Obito

Variaveis Odds Ratio IC 95% p

Idade (anos) 1,06 0,976-1,149 0,168
APACHE II 1,34 1,102-1,622 0,003
POSSUM 1,08 1,008-1,150 0,026
MODS 1,09 0,612-1,931 0,776
SOFA 0,92 0,528-1,584 0,75
ASA 1,48 0,374-5,876 0,57
Operagédo de urgéncia 6,87 0,779-60,59 0,083
Hemoglobina basal (g.dL%) 1,15 0,631-2,105 0,645
Hemoglobina no momento da transfusédo (g.dL?) 1,34 0,812-2,208 0,253
Unidades de concentrados de hemacias (Ul) 2,22 1,100-4,463 0,026
Frequéncia cardiaca no momento da transfusdo (bpm) 1,02 0,969-1,067 0,493

IC 95% = intervalo de confianga 95%; o OR representa o aumento do risco para cada aumento de uma unidade.

N&o sobreviventes

1 2 3 4 5
Unidades de concentrados

Figura 4 — Relagdo entre Niumero de Concentrados de Heméacias e Mortalidade. As colunas indicam a porcentagem de pacientes néo-
sobreviventes relacionadas com o numero de unidades de hemacias.

Complicagdes

1 2 3 4
Unidades de concentrados de heméacias

Figura 5 — Relagdo entre Nimero de Concentrados de Hemécias e Complicacdes Pds-Operatérias. As colunas indicam as porcentagens de
complicag6es relacionadas com o nimero de unidades de heméacias.
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DISCUSSAO

Diversos estudos tém demonstrado que a estratégia res-
tritiva de transfusdo sangiinea é segura e eficaz. Contudo,
assim como em outros estudos , esta pesquisa evidenciou
gue o valor de hemoglobina para a decisdo de transfusdo de
hemécias foi elevado, sendo a maioria dos pacientes trans-
fundidos quando apresentavam hemoglobina entre 8 e 9
g.dL! e houve uma quantidade consideravel de pacientes
transfundidos com hemoglobina maior do que 10 g.dL?. Além
disso, a quantidade de unidade de concentrado de hemacias
transfundidas foi, em média, de 2,2 unidades por paciente.
Portanto, a elevada mortalidade observada (26%), apesar de
pacientes com baixo risco de morte, sendo a maioria con-
siderada ASA Il e APACHE Il escore ao redor de 13, pode
estar relacionada com a decisdo de grande quantidade de
transfusdo sangliinea em valores de hemoglobina eleva-
dos. Além disso, foi observada alta ocorréncia de complica-
¢Oes pos-operatorias (57,5%), com freqiiéncia significativa
de infeccgdes.

Atualmente, transfusGes de sangue sdo consideradas se-
guras. Entretanto, complicacdes associadas a transfusées
continuam a ocorrer. O beneficio esperado da transfuséo
sanglinea é melhorar imediatamente a oferta de oxigénio,
ou seja, prevenir a lesdo celular, porém é dificil demonstrar
esses beneficios na prética clinica atual.

As complica¢gdes decorrentes da transfusdo podem ser di-
vididas em infecciosas e ndo-infecciosas. Entre as compli-
cacgdes nao-infecciosas constam as relacionadas com a
imunomodulagdo, que podem aumentar o risco inerente a
propria infecgdo, bem como a les@o pulmonar aguda e ou-
tras do tipo erros humanos, como a identificagdo incorreta
de unidades de sangue-pacientes, ou erros na identificacdo
do tipo de sangue, que podem causar rea¢cdes hemoliticas
graves %,

A lesdo pulmonar relacionada com transfusédo € uma das
complicagBes mais graves das causas ndo-infecciosas.
Estima-se freqiéncia em torno de 1 para 5.000 transfu-
sdes 2. A ocorréncia de SARA neste estudo foi pequena, mas
consideravel para o tamanho da populacédo estudada, o que
pode estar relacionado com a alta quantidade de transfu-
sOes realizadas.

Em adicéo, neste estudo tanto o valor de hemoglobina pré-
operatoria como a pré-transfusdo ndo foram capazes de
determinar a evolugdo progndstica dos pacientes, conse-
guentemente a avaliacdo simples do valor de hemoglobina
parece ser insuficiente para a decisdo de transfuséo san-
glinea.

Concentracéo sérica de hemoglobina seria uma variavel de
féacil obtencgéo e utilizacédo e, de fato, foi utilizada durante
muitos anos como guia para o inicio da transfusdo. No en-
tanto, a concentragdo 6tima de hemoglobina varia conside-
ravelmente de um paciente para o outro e inclui multiplos
fatores, como idade, doencgas cronicas preexistentes (corona-
riopatia), diagnostico presente e causa de base da anemia.
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A simples utilizagcao do nivel minimo de hemoglobina abai-
xo do qual todos os pacientes deveriam ser transfundidos
e de valores especificos para determinados grupos de pa-
cientes também é inflexivel.

Atualmente, as recomendacdes suportam niveis de hemo-
globina em torno de 7 g.dL* para indicar o inicio da transfu-
séo 2%, Em adicdo, estudo em voluntarios humanos com
hemodiluicdo isovolumétrica encontrou concentracdo de
hemoglobina < 5,0 g.dL?, o que néo resultou em evidente
metabolismo anaerdbico ?*. Estudos em pacientes testemu-
nhas de Jeova mostraram que a sobrevivéncia é possivel
com niveis ainda mais baixos de hemoglobina. Em um re-
lato de caso de um paciente que atingiu hemoglobina de 1,8
g.dL?, ndo houve grandes complicacdes e apresentou boa
evolucéo hospitalar 25, porém extrapolar esse resultado tor-
na-se manobra muito arriscada na pratica clinica diéaria.

O continuo debate entre riscos e beneficios com relacdo a
transfuséo sanguinea deixa duvidas com relagdo ao perfil
do paciente que deve realmente receber concentrados de
hemacias, sendo o mais importante a avalia¢do individual
de cada paciente e o grau de anemia que ele pode tolerar.
No entanto, resta ainda saber como tal paciente deve ser
avaliado para a tomada de decisdo de se administrar concen-
trados de hemacias. Assim, os exames clinicos, conjuntamen-
te com os dados referentes ao diagnostico e comorbidades
prévias, podem ajudar a determinar a necessidade de
transfuséo.

Na populagéo do presente estudo, dois escores ganharam
destaque na avaliagdo prévia dos pacientes: o APACHE Il 2
e 0 POSSUM *. Eles tém sido demonstrados em diversos
estudos como importantes avaliadores progndsticos, sen-
do considerados melhores do que a classificagdo ASA, SOFA
ou MODS a regresséao logistica desta pesquisa, aumentan-
do o risco de morte conforme se encontraram mais eleva-
dos. Todavia, esses escores envolvem diversas variaveis
clinicas e fisiolégicas prévias, tornando-os pouco utilizados
na rotina diaria de avaliacdo de pacientes cirurgicos, 0 que
ndo os invalida como excelentes marcadores prognosticos.
O escore APACHE Il tem sido muito utilizado na admisséo dos
pacientes de unidades de terapia intensiva e o POSSUM foi
recentemente validado para pacientes cirlrgicos; portanto,
esses escores mostraram-se importantes para a avaliagdo
da amostra em questao.

Por outro lado, determinar a quantidade de unidades de he-
mécias que deveriam ser transfundidas parece ser importan-
te para determinar a evolucdo dos pacientes cirargicos. Em
um importante estudo 4 em pacientes de unidade de tera-
pia intensiva, demonstrou-se que a quantidade de transfusao
realizada estava diretamente relacionada com a incidéncia
de infeccdo, semelhante ao demonstrado nesta pesquisa,
pois a maior prescri¢do de concentrado de hemécias pode
proporcionar aumento das complicagfes pos-operatorias e,
em conseqliéncia, maior mortalidade, sendo o risco de
morte com a utilizacdo de uma unidade adicional de concen-
trado de hemacias nesta amostra igual a 2,22.
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A decisdo para a transfusdo e a quantidade de unidades
transfundidas deve ser parcimoniosa e precisa. Os pacien-
tes que necessitam de transfusfes no intra-operatorio, in-
dependente da operacdo que ocorra, devem ser avaliados
cuidadosamente e sdo pacientes de elevados riscos no
poés-operatorio. Estratégias para evitar perdas de sangue
%627 @ para aumentar a produgdo de hemécias podem tam-
bém ser importantes no manuseio de pacientes cirlrgicos.
Embora este estudo tenha demonstrado algumas questfes
a respeito da pratica de transfusédo no intra-operatorio, deve-
se considerar que ndo se trata de estudo multicéntrico e o
tamanho da amostra é pequeno, o que torna necessaria a
realizacdo de novos estudos para a confirmacgdo desses re-
sultados.

Nas condicdes deste estudo foi possivel concluir que a ane-
mia foi comum em pacientes cirdrgicos e resultou em nu-
merosas transfusdes sangliineas. Porém, ha poucas
evidéncias que transfusBes sanglineas sejam benéficas
em pacientes cirdrgicos, como observado nessa coorte
prospectiva.

A despeito do grande numero de publicacdes com relagéo
a estratégia restritiva de transfusdo observou-se, nessa
coorte de pacientes cirargicos, alto valor de hemoglobina e
nimero elevado de concentrados de hemacias para deciséo
de transfus&o. Os escores APACHE Il e POSSUM elevados
e maior nimero de concentrados de hemécias foram fato-
res de risco independentes que determinaram pior prog-
nostico pos-operatdrio nessa populagao.

Complications and Prognosis of
Intraoperative Blood Transfusion

Jo&o Manoel Silva Junior, M.D.; Thiago Abreu Cezario, M.D.;
Diogo O. Toledo, M.D.; Danielle Dourado Magalhdes, M.D.;
Marco Aurélio Cicero Pinto, M.D.; Luiz Gustavo F. Victoria,
TSA, M.D.

INTRODUCTION

In the United States, in 1986, almost 12.2 million units of red
blood packed cells were transfused, and currently more than
14 million units of blood are administered each year, two
thirds of which are administered in the perioperative pe-
riod2. Thus, considerable evidence suggests that blood
transfusions increase the risk of complications and death®4,
especially in surgical patients®®.

Blood transfusion has a fundamental role in the treatment of
severe anemia in surgical patients. Anemia can lead to an
increase in morbidity and mortality associated with genera-
lized tissue hypoxia. On the other hand, the treatment with
blood transfusion is not devoid of adverse effects.
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Patients who received blood transfusions have the higher
mortality rate in the intensive care unit (ICU) and during hos-
pitalization, greater incidence of multiple organ failure, and
increased length of stay in the ICU”8. Besides, blood trans-
fusions are associated with nosocomial infections and this
association is directly related to the number of units trans-
fused (the higher the number of units transfused, the higher
the incidence of nosocomial infections) °.

Herbert et al. undertook a large, randomized, multi-center
study in an attempt to define the best treatment strategy of
anemia in patients with severe disorders that would bring
about more benefits and less risks. The authors demons-
trated that a restrictive transfusion strategy (transfusion with
hemoglobin levels below 7.0 g.dL?) is probably more effective
than a liberal strategy (transfusions with hemoglobin levels
below 10.0 g.dL'). Based on those results, currently blood
transfusions are recommended to treat anemia when serum
hemoglobin concentrations are below 7.0 g.dL? to maintain
hemoglobin levels between 7.0 and 9.0 g.dL* .

Recent data have demonstrated that the changes in the
policy of blood transfusion are subtle. Some studies de-
monstrated that mean hemoglobin levels of 8.4 g.dL* were
a trigger for blood transfusions, and 30% of them were done
with hemoglobin levels above 9.0 g.dL™.

However, there are very few prospective clinical studies with
surgical patients that evaluate the real need of intraoperative
blood transfusions. In this context, the practical evaluation
of blood transfusions in surgical patients is relevant, besides
considering possible complications associated with this
procedure, which is so common in modern medical practice.
Thus, the objective of this study was to evaluate the current
practice of blood transfusions, verifying its characteristics,
associated complications, and risk factors of death in sur-
gical patients who need intraoperative blood transfusions.

METHODS

After approval by the Ethics Commission of the hospital, this
study was conducted in the operating room of a tertiary hos-
pital.

Consecutive patients undergoing surgeries who needed
intraoperative blood transfusions from November 1%, 2006 to
November 1%, 2007 participated in this study.

All patients were 18 years or older. Jehovah witnesses, pa-
tients with acute cerebral ischemia or intracranial hyper-
tension, undergoing cardiac surgeries or with acute coronary
insufficiency, with a history of recent blood transfusion (less
than 2 weeks), and those who refused to participate were not
included in this study.

To standardize the data, the worst physiological and labo-
ratorial levels 24 hours before the surgery were used to de-
termine APACHE I1*2, SOFA*3, MODS*, and POSSUM?*®
scores. Those indexes were used to determine the severity
of the patients’ conditions, as well as the ASA (American
Society of Anesthesiologists) classification?e.
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APACHE II (Acute Physiology and Chronic Health Evaluation)
is a two-part score: the physiological score with 12 para-
meters, which represents the current compromise of the
disease and assessment of the patient’s health condition
before admission to the hospital that indicates pre-morbid
conditions. SOFA (Sequential Organ Failure Assessment)
and MODS (Multiple Organ Dysfunction Score) scores added
information related to organ dysfunction, such as cerebral,
respiratory, cardiac, hepatic, renal, and coagulation. The
POSSUM (Physiological and Operative Severity Score in the
enUmeration of Mortality and morbidity) score, developed to
evaluate the severity of the conditions of surgical patients,
which uses physiological parameters prior to the surgery,
intraoperative parameters, and of the immediate postope-
rative period.

Besides, hemoglobin levels 24 hours before the surgery,
immediately before the transfusion, and after the procedure
were considered. The researchers did not have any influen-
ce in the treatment of the patients.

Patients were followed-up until the end of hospitalization,
determining whether they developed organ failure, such as
shock (need of vasoactive drugs for more than one hour),
acute renal failure (ARF), acute respiratory distress syndrome
(ARDS), changes in cognition and behavior, infections, tissue
hypoperfusion, the presence of fistulae in the gastrointestinal
tract, and whether the patient was discharged from the hos-
pital or evolved to death.

The markers of tissue hypoperfusion used included arterial
levels of lactate, base excess, central venous saturation, uri-
ne output, and the difference between the partial venous and
arterial pressure of CO,. Whenever two of those markers
showed changes, the diagnosis of tissue hypoperfusion was
made. The levels of change of the different parameters
were: arterial lactate greater than 2 mmol.L* ", base excess
below -4 mEqg/L* 8, venous oxygen saturation below 70% *°,
urine output below 0.5 mL.kg*.h*12°, and a difference between
arterial and venous pCO, greater than 7 mmHg?.

The data were inserted in an electronic data bank (Excell —
Microsoft) for posterior analysis by a statistical software
(SPSS 13.0).

Initially, the demographic, clinical, and physiological cha-
racteristics of the patients were described. For the description
of the categorical variables, frequencies and percentages
were calculated. Quantitative variables were described as a
function of the central tendency and dispersion.

Patients who received blood transfusions were divided in
survivors (Group 1) and non-survivors (Group 2). The Chi-
square test was used for the categorical variables and the
Student t test was used for the continuous variables. Bi-
caudal statistical tests were used and the level of signi-
ficance used was 0.05.

The logistic regression used through a stepwise analysis
was aimed at identifying independent risk factors and to
control the effects of the different confounding variables (mu-
tually adjusted variables). Variables that showed a probability
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of significance (p) less than 0.2 in the univariate analysis
among survivors and non-survivors were considered can-
didates for the multiple regression analysis. Odds ratio (OR)
and their respective 95% confidence intervals were esti-
mated by logistic regression.

RESULTS

From November 1%, 2006 to November 1%, 2007, 80 patients,
37 males and 43 females, mean age of 68.4 years, were
included in this study. Twenty-one patients were excluded
according to the criteria established. Elective surgeries were
more frequent (81.3%), abdominal surgeries were prevalent
with an incidence of 43.8%, and general anesthesia with
neuroaxis blockade were used more often (48.1%) followed
by general combined anesthesia (46.8%) (Table I).

At the time of the blood transfusion, mean hemoglobin and
hematocrit levels were 8.2 + 1.8 g.dL* and 24.3 + 5.3%, res-
pectively. The incidence of blood transfusion was higher in

Table | — Patients’ Characteristics

Parameters Characteristics
Age (years)* 68.4 + 14.1
Female (%) 53.8
Mortality (%) 26.3
APACHE II* 13.6+4.4
POSSUM* 375+11.4
SOFA* 28+22
MODS* 24+19
Physical status (%)
ASA | 7.6
ASA I 69.6
ASA I 19.0
ASA IV 3.8
Duration of the surgery (hours)* 6.6 + 3.4
Baseline hemoglobin (g.dL™)* 6.6+ 3.4
Number of units of red blood packed cells 22+09
transfused intraoperatively *
Duration of storage of the packed 16.3+9.3
red blood cells *
Total of crystalloid solution administered 7,000.0

intraoperatively (mL) (4,750.0 — 9,000.0)

Total of colloids administered 750.0
intraoperatively (mL) (500.0 — 1,000.0)

Duration of hospital staying (days) 15.0 (10.0 — 23.0)

*Values expressed as Mean + Standard deviation.
Characteristics in parenthesis represent medians and 25%-75%
percentiles.
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patients with pre-transfusion hemoglobin levels between 8
and 9 g.dL! (Table Il) (Figure 1).

Postoperative serum hemoglobin levels decreased when
compared to preoperative levels (Figure 2).

Postoperative complications affected 57.5% of the patients,
the most frequent occurred up to 28 days after the blood
transfusion, and included infections (36.3%), changes in the
markers of tissue hypoperfusion (30.0%), shock (22.5%), ARF
(12.5%), cognitive changes (11.33%), fistulas of the digestive
tract (6.3%), and ARDS (5.0%) (Figure 3).

In the univariate analysis of the different parameters there
were statistically significant differences between non-sur-
vivors and survivors, as follows: age (77.3 = 9.9 years in non-
survivors versus 65.3 + 14.2 in the survivors, p = 0.001),
APACHE II scores (16.7 = 5.5 in non-survivors versus 12.5 +
3.2 in survivors, p < 0.001), POSSUM scores (46.1 + 11.1 in
non-survivors versus 34.4 + 9.9 in survivors, p < 0.001), ASA
Il and IV (42.9 in non-survivors versus 15.5% in survivors, p
= 0.01), emergency surgeries (47.6% in non-survivors versus

Table Il — Characteristics of Patients at the Time of Transfusions

Parameters Characteristics
Hemaoglobin (g.dL™) 8218
Hematocrit (%) 24.3+5.3
Heart rate (bpm) 79.9+15.6
Mean arterial pressure (mmHg) 739+ 153
Need of vasopressors (%) 41.8

8.5% in survivors, p < 0.001), basal hemoglobin levels (11.6
+ 1.6 g.dL? in non-survivors versus 12.4 + 1.5 g.dL? in sur-
vivors, p = 0.05), and heart rate at the time of transfusion
(85.8 £17.3 bpm in non-survivors versus 77.8 + 14.5 bpm in
survivors, p = 0.04) (Table I11).

However, all variables that showed p < 0.2 in the univariate
analysis underwent logistic regression in an attempt to
control the confounding effects (mutually adjusted variables).
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Figure 1 — Pre-Transfusion of Hemoglobin. Columns represent the percentage of patients transfused for each hemoglobin level.
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Figure 2 — Mean Intraoperative Hemoglobin. Lines represent perioperative means and standard deviations.
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Figure 3 — Postoperative Complications. Columns indicate the percentage of postoperative complications.

Table 1l — Analysis of Survivors and Non-Survivors

Non-survivors

Survivors (n= 59)

Parameters (n=21) (n =59) p
Age (years) 77.3+9.9 65.3 + 14.2 0.001
Female (%) 57.1 52.5 0.717
APACHE Il 16.7 £ 5.5 125+ 3.2 0.000
POSSUM 46.1 +11.1 344 +99 0.000
SOFA 3627 25+20 0.077
MODS 29+21 22+18 0.132
Physical status (%) 0.011

ASA | 4.8 8.6

ASA I 52.4 75.9

ASA Il 28.6 15.5

ASA IV 14.3 0.0
General anesthesia with regional block (%) 47.6 48.3 0.456
Emergency surgeries (%) 47.6 8.5 0.000
Duration of the surgery (hours) 6.3+ 3.8 6.6 + 3.2 0.708
Baseline hemoglobin (g.dL) 116+1.6 124+ 15 0.051
Hemoglobin at the time of transfusion (g.dL™?) 7.7+15 83+19 0.174
Number of units of packed red blood cells 24+10 20+09 0.109
Length of storage of the units (days) 17.7 + 104 158+ 8.9 0.503
Need of vasopressors (%) 35.0 44.1 0.477
Heart rate at the time of transfusion (bpm) 85.8 + 17.3 778+ 145 0.047
Mean arterial pressure at the time of transfusion (mmHg) 72.1+13.8 744 + 15,8 0.565
Total of crystalloid administered intraoperatively (mL) 7,500.0 + 4,145.4 7,208.8 + 4,055.6 0.784
Total of colloids administered intraoperatively (mL) 1,142.9 + 841.9 1,034.1 + 802.6 0.664
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APACHE Il scores (OR = 1.34 95% CI 1.102-1.622), POSSUM Therefore, the number of units of blood transfused was di-
scores (OR = 1.08, 95% CI 1.008-1.150), and the number of rectly proportional to the incidence of complications and

units of packed red blood cells transfused (OR = 2.22 95% mortality, i.e., the greater the number of units transfused
Cl 1.100-4.463) were considered independent risk factors for intraoperatively, the higher the chances of complications and
death in the regression analysis (Table 1V). death in the postoperative period (Figures 4 and 5).

Table IV — Multivariate Analysis of Independent Parameters of Death

Parameters Odds Ratio 95% IC p

Age (years) 1.06 0.976-1.149 0.168
APACHE II 1.34 1.102-1.622 0.003
POSSUM 1.08 1.008-1.150 0.026
MODS 1.09 0.612-1.931 0.776
SOFA 0.92 0.528-1.584 0.75
ASA 1.48 0.374-5.876 0.57
Emergency surgeries 6.87 0.779-60.59 0.083
Basal hemoglobin (g.dL) 1.15 0.631-2.105 0.645
Hemoglobin at the moment of transfusion (g.dL?) 1.34 0.812-2.208 0.253
Number of units of blood (1U) 2.22 1.100-4.463 0.026
Heart rate at the moment of transfusion (bpm) 1.02 0.969-1.067 0.493

95% IC = 95% confidence interval; OR represents the increase in the risk rate per additional unit of blood.

Non-Survivors

1 2 3 4 5
Units of Blood

Figure 4 — Relationship Between the Number of Units of Blood and Mortality. Columns indicate the percentage of non-survivors in relation to
the number of units of blood transfused.

Complications

1 2 3 4
Units of Blood

Figure 5 — Relationship Between the Number of Units of Blood and Postoperative Complications. Columns indicate the percentage of complications
related to the number of units of blood transfused.
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DISCUSSION

Several studies have demonstrated that the restrictive
strategy of blood transfusion is safe and effective; however,
similar to other studies, this study demonstrated that the
level of hemoglobin that triggered blood transfusion was
elevated, and most patients received transfusions when
their hemoglobin levels were between 8 and 9 g.dL?, and a
considerable number of patients who received blood trans-
fusions with a hemoglobin level greater than 10 g.dL!. Be-
sides, a mean of 2.2 units of blood were transfused.

Thus, the high mortality (26%) observed, despite the number
of patients with a low risk of death, in which most were
classified as ASA Il and with an APACHE Il score around 13,
could be related to the decision to transfuse large quantities
of blood in the presence of elevated hemoglobin levels. Be-
sides, it was observed a high incidence of postoperative
complications (57.5%), with a significant incidence of in-
fections.

Currently, blood transfusions are considered safe. However,
patients continue to develop complications associated with
blood transfusions. The immediate improvement of oxygen
delivery is the expected benefit of this procedure and, the-
refore, prevents cellular lesions, but it is difficult to de-
monstrate those benefits on clinical grounds.
Complications secondary to blood transfusions can be
divided in infectious and non-infectious. Non-infectious
complications include those related with immune modulation
that can increase the inherent risk of infections, as well as
acute pulmonary lesions, and other types of human errors,
such as the mistaken identification of the blood type, which
can cause severe hemolytic reactions?.

The pulmonary lesion related with blood transfusions is one
of the most severe complications among the non-infectious
complications. Its incidence is estimated to be approximate-
ly 1 to 5,000 transfusions?. The incidence of ARDS in this
study was small, but considerable for the size of the study
population, which could be related to the elevated number of
blood transfusions.

Additionally, in the present study, both pre- and postoperative
hemoglobin levels were not capable of affecting the prognosis
of the patients. Therefore, just the hemoglobin level seems
to be insufficient to make a decision to transfuse blood.
Serum hemoglobin levels are easily obtainable and, in fact,
it was used for several years as a guide to initiate blood
transfusions; however, optimal hemoglobin levels vary con-
siderable among patients, and include several factors, such
as age, preexisting chronic diseases (coronary heart disease),
the current diagnosis, and the underline cause of anemia.
The simple use of a minimal level of hemoglobin below
which every patient should be transfused and specific levels
for specific groups of patients are also inflexible.

Current recommendations support hemoglobin levels around
7 g.dL? as indicative of blood transfusions?. Besides, stu-
dies in human volunteers with isovolumetric hemodilution
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demonstrated that hemoglobin levels < 5.0 g.dL* did not lead
to anaerobic metabolism. Studies in patients who were
Jehovah witnesses demonstrated that survival is possible
with even lower levels of hemoglobin. The case of a patient
whose hemoglobin level dropped to 1.8 g.dL* and did not
demonstrate significant complications, with a good evolution
at the hospital, was reported®; however, extrapolating this
result is very risky to daily medical practice.

The continuous debate between the risks and benefits of
blood transfusions rise doubts regarding the profile of the
patient who really should received packed red blood cells,
and the individual evaluation of each patient and the degree
of anemia that he/she can tolerate are more important.
However, it should be known how such patients should be
evaluated in order to decide whether to administer packed
red blood cells. Thus, clinical exams, along with the data
regarding the diagnosis and comorbidities, can help deter-
mine the need of blood transfusions.

In the population of the present study, two scores showed a
higher degree of importance in the evaluation of patients,
namely APACHE I1*? and POSSUM?, and several studies have
demonstrated that they are important prognostic evaluators,
being better than the ASA classification, SOFA or MODS score
according to the logistic regression of the present study,
increasing the risk of death with higher scores. However,
those scores involve several clinical and physiological pa-
rameters, decreasing the routine use in the evaluation of
surgical patients. APACHE Il scores have been widely used
on the admission of patients to the intensive care unit, and
POSSUM scores have been recently validated for use in
surgical patients; thus, it was demonstrated that those sco-
res were important in the evaluation of the present cohort.
On the other hand, determining the number of blood units that
should be administered seems to be important in the evo-
lution of surgical patients. A important study* with intensive
care patients demonstrated that the number of transfusions
had a direct correlation with the incidence of infections, which
is similar to the results of the present study, since the higher
number of units of blood transfused increased the incidence
of postoperative complications and, consequently, the
mortality, and in this study the risk of death of an additional
unit of blood was 2.2.

The decision to transfuse and the number of units transfu-
sed should be economical and precise. Patients who need
intraoperative blood transfusions, regardless of the type of
surgery, should be carefully evaluated and are patients with
increased postoperative risks. Strategies to prevent the loss
of blood?®?” and to increase the production of red blood cells
could also be important in the management of surgical pa-
tients.

Although this study demonstrated some issues regarding
the practice of intraoperative blood transfusions, one should
consider that this was not a multicenter study and the size
of the study population was small, indicating the need of
further studies to confirm our results.
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Under the conditions of the present study, it was possible to
conclude that anemia was common in surgical patients and
resulted in several instances of blood transfusions; however,
there is not enough evidence that blood transfusions are
beneficial in surgical patients, according to the observed in
this prospective cohort.

Despite the large number of publications regarding the
restrictive strategy of blood transfusions, higher hemoglobin
levels and number of units of blood transfused were obser-
ved in the present study. Elevated APACHE Il and POSSUM
scores and the higher number of units of blood transfused
were independent risk factors that determined a worse
postoperative prognosis in this population.
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RESUMEN

Silva Junior JM, Cezario TA, Toledo DO, Magalhdes DD, Pinto MAC,
Victoria LGF — Transfusiéon Sanguinea en el Intraoperatorio, Com-
plicaciones y Prondstico.

JUSTIFICATIVA Y OBJETIVOS: Transfusiones sanguineas en el
intraoperatorio estan asociadas al aumento de complicaciones en
el postoperatorio y costes hospitalarios. Por tanto, este estudio
evalud las caracteristicas, complicaciones y los posibles factores
de riesgos para muerte en pacientes quirdrgicos que necesitaron
transfusiones sanguineas en el intraoperatorio.

METODO: Categoria prospectiva, durante el periodo de un afio, en
el centro quirdrgico de hospital terciario. Se incluyeron pacientes
con edad por encima de los 18 afios que necesitaron transfusiones
sanguineas en el intraoperatorio. Testigos de Jeova, pacientes que
recibieron transfusiones previas, fracaso coronario y lesion
encefalica aguda quedaron excluidos del estudio.

RESULTADOS: El estudio involucré a 80 pacientes, con una edad
promedio entre los 68,4 + 14,1 afios. Los pacientes ASA Il eran
prevalecientes con 69,6% de los casos, las puntuaciones APACHE
Il'y POSSUM fueron, como promedio respectivamente de 13,6 + 4,4
y 37,5 + 11,4. La hemoglobina promedio al momento de la trans-
fusion era de 8,2 + 1,8 g.dL* y un 19% de los pacientes tuvieron
hemoglobina por encima de 10 g.dL?. Los pacientes recibieron
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como promedio 2,2 + 0,9 Ul de concentrados de hematies. La
mortalidad hospitalaria fue de un 26,3%. Las complicaciones
postransfusiones totalizaron un 57,5% de los casos en el postope-
ratorio y la mas frecuente fue la infeccion. Fueron factores in-
dependientes de muerte en la regresion logistica las puntuaciones
APACHE Il (OR = 1,34, IC 95% 1,102-1,622), POSSUM (OR = 1,08;
IC 95% 1,008 - 1,150) y nimero de unidades de concentrados de
hematies recibidos (OR = 2,22; IC 95% 1,100 - 4,463). Mientras
mayor es el numero de transfusiones sanguineas, mayores son las
incidencias de las complicaciones y de la mortalidad.
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CONCLUSIONES: El valor de la hemoglobina y el niumero de uni-
dades de concentrados de hematies utilizados fueron elevados
comparados con los estudios que preconizan estrategias restric-
tivas. Fue encontrada en esa muestra una alta incidencia de
complicaciones, principalmente infecciones, y una elevada mor-
talidad. Los puntajes APACHE Il, POSSUM y mayor nimero de
transfusiones fueron factores de riesgos independientes de un peor
prondstico en el postoperatorio.
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