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RESUMO

Cicarelli DD. Tratamento precoce do choque séptico com dexametasona:
monitorizagdo comparativa com proteina C-reativa e proteina amildide A sérica

[tese]. S0 Paulo: Faculdade de Medicina, Universidade de S&o Paulo; 2008.

INTRODUCAO: Sepse e choque séptico s30 doencas comuns em pacientes
gravemente enfermos, evoluindo muitas vezes com sindrome de disfuncdo de maltiplos
0rgdos (SDMO) e morte. Este trabalho investiga a eficacia da administracdo precoce de
dexametasona em evitar a progressdo do choque séptico para SDMO e morte e o
comportamento da proteina amiléide A sérica (SAA) e da proteina C-reativa (PCR)
como marcadores da evolucdo e gravidade dos pacientes em choque séptico no periodo
pos-operatorio. METODOS: Estudo prospectivo, aeatorio, duplamente encoberto,
realizado na Unidade de Terapia Intensiva pds-operatoria do Hospital das Clinicas da
Faculdade de Medicina da Universidade de Sdo Paulo, com 29 pacientes que no
periodo poés-operatorio evoluiram com choque séptico. Os participantes foram
divididos de forma aeat6ria em dois grupos, de acordo com a solucdo administrada:
dexametasona 0,2 mg/kg (grupo D) ou placebo (grupo P), repetidas a cada 36 horas. Os
pacientes foram acompanhados durante sete dias de internacdo na UTI através do
escore SOFA (Sequential Organ Failure Assessment) e dosagens séricas didrias de
PCR, SAA e lactato. RESULTADOS: Os pacientes do grupo D, quando comparados
aos pacientes do grupo P, permaneceram mais dias sem necessidade do uso do
vasopressor (respectivamente 2,9+2,7 e 0,7£0,6, p=0,01) e mais tempo livre de

ventilacdo mecénica (respectivamente 2,6+2,5 e 0,6+0,5, p=0,03). A mortalidade no



grupo P foi de 67% (10 em 15) e no grupo D foi de 21% (3 em 14) (Risco
Relativo=0,31, 1C95% 0,11-0,88). Os vaores de PCR e SAA apresentaram forte
correlacdo durante o periodo de observacdo (R=0,91/p=0,002). PCR e SAA n&o
tiveram correlagdo com o0 escore SOFA (respectivamente R=0,71/p=0,05 e
R=0,52/p=0,18), nem com o lactato (p=0,88 e p=0,67). CONCLUSOES: O tratamento
precoce com dexametasona nos pacientes com chogque séptico reduziu a mortalidade
em 7 dias de acompanhamento. Os nivels séricos de PCR e SAA apresentaram-se
elevados nos pacientes em choque séptico e tiveram forte correlagdo, porém ndo foram

preditores de disfuncdo organica nem de mortalidade.

Descritores: Choque séptico. Dexametasona. Corticoesterdides. Proteina C-reativa

Proteinaamil6ide A sé&rica



SUMMARY

Cicarelli DD. Septic shock early treatment with dexamethasone: comparative study
with C-reactive protein and serum amyloid A protein [thesis]. S&o Paulo: Faculdade de

Medicina, Universidade de S50 Paulo; 2008.

INTRODUCTION: Sepsis and septic shock are a very common condition in critically
ill patients, leading to multiple organ dysfunction syndrome (MODS) and death. This
study aimed at investigating the efficacy of early administration of dexamethasone in
patients with septic shock in order to block the evolution to MODS and death. It also
evauated serum amyloid A protein (SAA) and C-reactive protein (CRP) as evolution
and organ dysfunction markers in postoperative septic shock patients. METHODS:
Prospective, randomized, double-blind study, developed in a surgica intensive care
unit of Hospital das Clinicas da Faculdade de Medicina da Universidade de S&o Paulo
that involved 29 patients with septic shock. All eligible patients were prospectively
randomized to receive either a dose of 0.2 mg/kg of dexamethasone (group D) or
placebo (group P), repeated every 36 hours intervals. Patients were monitored over a 7-
day period by Sequential Organ Failure Assessment score (SOFA) and daily
measurements of CRP, SAA and lactate. RESULTS. Petients treated with
dexamethasone had more vasopressor therapy-free days (2.9+2.7 versus 0.7+0.6,
p=0.01) and more mechanical ventilation-free days (2.6£2.5 e 0.6£0.5, p=0.03).
Mortality in group P was 67% (10 in 15) and in group D was 21% (3 in 14) (Relative
Risk=0.31, 95%CI 0.11 to 0.88). CRP and SAA were strongly correlated during the 7

day period of observation (R=0.91/p=0.002). CRP and SAA did not correlate with



SOFA (respectively R=0.71/p=0.05 and R=0.52/p=0.18) and lactate (p=0.88 and
p=0.67). CONCLUSIONS: Early treatment with dexamethasone reduced 7-day
mortality in septic shock patients. CRP and SAA levels were significantly elevated in
septic shock and were strongly correlated to each other, but did neither correlate with

organ dysfunction nor predict mortality.

Descriptors: Septic shock. Dexamethasone. Adrenal cortex hormones. C-reactive

protein. Serum amyloid A protein.



INTRODUCAO

A Sindrome da Resposta Inflamatoria Sistémica (SRIS) € o resultado da
liberacdo de mediadores inflamatdrios desencadeada por um agente causal, infeccioso
ou nd.* Quando a causa da SRIS é uma infeccdo, definimos o quadro como sepse.* A
sepse pode ser classificada como grave quando evolui com disfuncéo organica® O
choque séptico € definido como sepse grave evoluindo com hipotensdo a despeito de
adequada ressuscitacao volémica, necessitando do uso de vasopressores. A Sindrome
de Disfuncdo de Mdiltiplos Orgdos (SDMO) é definida como disfuncéio organica em
paci entes criticos que necessitam intervencao para manutencdo da homeostasia.®

Sepse € a principa causa de mortalidade em unidades de terapia intensiva
nd cardiolégicas em todo o mundo, principalmente em decorréncia da SDMO.?
Estima-se uma taxa de mortalidade que varia de 20% a 80%, sendo que em nosso pais
a taxa de mortalidade atinge 65% nos pacientes com choque séptico.*
Aproximadamente metade dos pacientes em choque séptico morre por disfuncéo de
multiplos 6rgdos.’ A importancia epidemioldgica da sepse levou & criagdo de um
comité internacional em 2002, capitaneado por trés sociedades médicas (Society of
Critical Care Medicine, European Society of Intensive Care Medicine e International
Sepsis Forum), que vem desenvolvendo uma campanha mundia denominada Surviving
Sepsis Campaign (Campanha Sobrevivendo a Sepse) com o objetivo de implementar
protocolos de tratamento baseados nas melhores evidéncias cientificas disponivels,
visando reduzir a mortalidade desta doenca.® Um dos tratamentos recomendados para

0s pacientes com chogue séptico baseia-se no uso de glicocorticdides.”



Os glicocorticdides tém efeito imunossupressor, reduzindo a transcricdo de
genes pré-inflamatdrios pelainibicao do fator nuclear kappa B.>’ Estudos tém utilizado
corticoides para reduzir o processo inflamatorio sistémico associado a sepse e ao
choque séptico.? Alguns destes, publicados recentemente, utilizaram baixas doses de
hidrocortisona, demonstrando melhora na evolucéo dos pacientes em choque séptico,
bem como usando metilprednisolona para resolucdo de pacientes com Sindrome do
Desconforto Respiratério Agudo (SDRA).? As recomendagdes atuais para 0 uso de
corticides restringem-se aos pacientes com choque séptico refratério as drogas
vasoativas. ™

Além do uso precoce da hidrocortisona, questiona-se a respeito do melhor
corticdide a ser utilizado, e pode-se supor que a dexametasona seria uma opcao
melhor.** A dexametasona, comparada & hidrocortisona, apresenta maior poténcia e
duracéo de acdo (36-48 horas), com maior efeito antiinflamatdrio (vinte e cinco vezes
maior) e menor efeito mineraocorticoide (desprezivel). Alteragdes clinicamente
significativas podem ocorrer no manejo de fluidos e eletrdlitos resultantes dos efeitos
mineralocorticides dos glicocorticoides. A dexametasona ndo interfere com a
reabsorcéo de sddio e &gua, evitando desta forma hipervolemia e distdrbios idnicos.?
O tratamento com dexametasona € indicado em casos de suspeita ndo confirmada de
insuficiéncia adrenal aguda, pois substitui a hidrocortisona na terapia destes pacientes,
com a vantagem de ndo interferir no teste diagndstico com corticotropina que é
realizado para confirmar ainsuficiéncia adrenal .2

O choque séptico tem como caracteristica a diminuicdo da perfusdo e
oxigenacao tecidual. O lactato plasmatico, que se encontra com nivels elevados em

situacOes de perfusdo tecidua inadequada, € um bom marcador da evolucdo dos



pacientes sépticos, sendo muito bem correlacionado com a mortalidade dos
mesmos.**** Pacientes que evoluem com diminuicdo precoce dos niveis de lactato apds
a instituicdo da terapéutica para 0 chogque séptico, tém menor mortalidade do que os
pacientes que evoluem com lactato elevado.

A resposta inflamatéria a infeccéo envolve a liberacdo de mediadores que
podem ser usados como marcadores de gravidade da sepse.’® Entre estas proteinas de
fase aguda que participam da resposta inflamatoria, a proteina C-reativa (PCR) € um
componente inato do sistema imunolégico, gque se liga com a fosfocolina e reconhece
alguns patdgenos e congtituintes fosfolipidicos de células danificadas. A proteina
amildide A sérica (SAA) é uma apolipoproteina que se liga rapidamente a lipoproteina
de ata densidade (HDL) ap6s sua sintese, influenciando o metabolismo do colesterol
durante inflamacOes, causando adesdo e quimiotaxia de células fagocitérias e
linfocitos. 28 Em alguns pacientes com inflamac&o crénica, o aumento da produco
de SAA pode ser deletério por ocorrer deposicdo tecidual dos seus fragmentos e
desenvolvimento de amiloidose sistémica.'’*

A PCR e a SAA tém padré semelhante na maioria das doengas
inflamatorias, atingindo uma concentracéo plasmatica maxima em torno de 24 horas
ap6s o inicio do processo inflamatdrio e decaindo lentamente.® A PCR é comumente
utilizada como marcador de estado inflamatdrio agudo, sendo sua producdo hepatica
iniciada apds uma lesfo tecidual ou infeccdo.? Sua concentragdo plasmética tem sido
descrita como paralela ao curso clinico da infeccéo, sendo que sua queda indicaria a
resolucdo do processo infeccioso.! A SAA é a outra grande proteina de fase aguda
presente nos seres humanos, com a taxa de aumento mais precoce e de maior

intensidade dentre todas as proteinas de fase aguda, incluindo a PCR.!## As



concentragdes plasméticas de SAA sd0 habitualmente paralelas as da PCR. Alguns
autores tém descrito a SAA como um marcador clinico Util de inflamac&o em infecgdes
bacterianas ou virais, como a PCR.> Embora estudos sugiram que a SAA sgja um
marcador mais sensivel de doenca inflamatoria, poucos ensaios sobre a SAA estéo

publicados até o momento.*®



OBJETIVOS

1. Avaliar os efeitos do tratamento precoce com dexametasona sobre a

evolugdo de pacientes que desenvolveram choque séptico no periodo pds-operatorio.

2. Comparar as concentragdes plasméticas de PCR e SAA em pacientes
com diagndstico de choque séptico no periodo pds-operatdrio, tratados precocemente

com dexametasona, correl acionando-as com indicadores de gravidade.



METODOS

Este estudo foi prospectivo, duplamente encoberto, aeatorio, com grupo
controle. Apds aprovacdo pela Comissdo de Avaliacdo de Protocolos de Pesquisa do
Hospital das Clinicas da Faculdade de Medicina da Universidade de Séo Paulo
(HCFMUSP), foram abtidos os consentimentos informados dos pacientes ou parentes
mais proximos antes da incluso no estudo.? Foram incluidos 34 pacientes admitidos
na Unidade de Terapia Intensiva Cirargica do HCFMUSP entre novembro de 2003 e
dezembro de 2004.

Pacientes que tiveram diagnéstico de choque séptico apds sua admissdo na
UTI, foram considerados aptos a participar do estudo. Foram usados os critérios de
diagndstico de chogue séptico estabel ecidos pel o consenso entre o American College of
Chest Physicians e a Society of Critical Care Medicine.? Pacientes com menos de 18
anos, com historico de terapia imunossupressora, uso anterior a internacdo na UTI de
corticéides por mais de 2 semanas no Ultimo ano ou durante esta internacdo no
hospital, com diagndstico de pancreatite aguda ou cronica, doenca termina (estégio
final de neoplasia com expectativa de vida inferior a 3 meses) ou sangramento
gastrointestinal recente foram excluidos do estudo.’ Pacientes com diagndstico de
choque séptico prévio a internacdo na UTI também foram excluidos. Uma tabela de
randomizagéo determinou a ordem de inclusdo dos pacientes para receberem placebo
ou dexametasona. Todos os pacientes participantes foram randomizados em dois
grupos. Grupo D, composto de 14 pacientes e Grupo P, com 15 pacientes. Os pacientes

do Grupo D receberam dexametasona por via venosa na dose de 0,2mg/kg (trés doses



com intervalo de 36 horas entre cada dose), enquanto os pacientes do Grupo P
receberam placebo (solugdo salina 0,9% em trés doses com interval os de 36 horas entre
cada dose).

A gravidade da doenca apds a admissdo na UTI foi avaliada com base no
escore APACHE I (Acute Physiology And Chronic Health Evaluation I1) (Anexo A).%
Os pacientes foram avaliados diariamente através do escore SOFA (Sequential Organ

Failure Assessment)® %2

por no maximo sete dias consecutivos (Anexo B). As
concentragBes plasméticas de lactato, PCR e SAA foram medidas diariamente.*

As amostras de sangue para as dosagens de PCR e SAA foram
centrifugadas e analisadas em aparelho automatizado (Behring Nephelometer Analyzer
[1, Dade Behring, Marburg, Denmark) por imunonefelometria usando kits comerciais.
A sensibilidade andlitica para PCR era de 0,0175mg/l com coeficiente de variacéo
(CV) de 7,6%. A sensibilidade analitica para SAA foi determinada pelo limite inferior
da curva de referéncia, sendo dependente da concentragdo da SAA do padrdo utilizado
(CV entre 5,4% e 6,4%).

Os pacientes foram tratados de acordo com os protocolos da UTI com
relacdo aos antibioticos, culturas e critérios de ata. Exames laboratoriais e clinicos
relevantes foram realizados durante o estudo, também de acordo com os critérios da
unidade. Os pacientes foram avaliados durante sua internacdo na UTI com relacéo a
duragdo da terapia com vasopressores (escore SOFA cardiovascular com 2 pontos ou
mais), duracdo da ventilacdo mecénica e mortalidade. Acompanhou-se a incidéncia de

efeitos colaterais como 0 aumento da glicemia, infecgdes secundérias e hemorragia

gastrointestinal, secundarios ao uso da dexametasona.



Os pacientes que evoluiram com choque septico refratario, a despeito do
uso de dtas doses de norepinefrina (>0,5ug/kg/minuto) e dobutamina
(>20ug/kg/minuto) foram excluidos do estudo e receberam hidrocortisona por via
venosa na dose de 100mg a cada 8 horas.>"*

A andlise edtatistica utilizou o programa Sigma Stat for Windows, versdo
2.03 (SPSS Inc.). Para variaveis continuas, o tratamento foi comparado com base no
teste t de Student, teste U Mann-Whitney e ANOVA bicaudal para tratamento e
evolucdo. Regressdo logistica multipla foi realizada para determinar o risco relativo
(RR) de morte e 0 intervalo de confianca (IC) em 7 dias e 28 dias.® Os coeficientes de

correlacéo de Pearson foram calculados para as proteinas. Um vaor de p<0,05 foi

considerado significativo.



RESULTADOS

Dos 34 pacientes incluidos inicialmente, trés foram excluidos apos
desisténcia dos parentes em participar do estudo e 2 pacientes foram excluidos ap6s
perda de dados. Foram ent&o, efetivamente, avaliados 29 pacientes.

Os dados sdo apresentados como média + desvio padrdo (DP). A idade dos
pacientes foi 65 + 14 anos (variando entre 34 a 88 anos). O estudo envolveu 13 homens
(45%) e 16 mulheres (55%). A idade do Grupo D foi de 69 + 11 anos enquanto a do
Grupo P foi de 61 + 15 anos (p=0,12). N&o houve diferenca entre 0s grupos quanto ao
escore APACHE 11 (20 + 5 para o Grupo D e 19 + 4 para o Grupo P, p=0,53). Na
admissdo dos pacientes, as caracteristicas da populacdo estudada e a gravidade da

doenca foram semel hantes nos grupos Placebo e Dexametasona (Tabela 1).



Tabela 1 — Caracteristicas dos pacientes quando admitidos na UTI.
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Caracteristicas

Grupo P (n =15)

Grupo D (n=14)

p
|dade (anos) 61+ 15 69+ 11 0,12
Género masculino (%) 47% 43% 0,59
Peso (kg) 635+ 11,7 68,5+ 15,0 0,32
Escore APACHE I 19+4 20+5 0,53
Escore SOFA 10+ 2 9+3 0,44
Doencas pré-existentes (%)
Hipertenséo 28,6 333
Infarto do miocardio 14,3 13,3
Diabetes 14,3 13,3
Doenca hepatica 71 -
DPOC 7,1 6,7
Cancer 214 20
Trauma 35,7 20
Outros indicadores de gravidade
Tempo livre de ventilagdo mecéanica (dias) 06+0,5 26+25 0,03
Tempo sem uso de vasopressor (dias) 0,7+0,6 29+27 0,01
Tempo livre de didise (dias) 47+26 54+25 0,66
Cirurgia N=29 (grupo P+D)
Politrauma (excluindo trauma craniano) 3,4%
Gastrointestinal 75,9%
Corregdo de aneurisma abdominal 6,9%
Toré&cica 3,4%
Urolégica 10,4%

Grupo P - placebo, grupo D — dexametasona, APACHE — acute physiology and chronic health

evaluation, SOFA — sequential organ failure assessment, DPOC —doenca pulmonar obstrutiva crénica.

Na tabela 2 observamos os procedimentos cirdrgicos a que os pacientes

foram submetidos, a antibioticoterapia utilizada durante sua internacdo na UTI e as
culturas e respectivos microorgani smos i solados.



Tabela 2 — Microbiologia dos pacientes.
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Paciente Grupo Cirurgia/doenca Antibidtico Microorganismo Culturas

1 D Colecistectomia/abscesso VB Vancomicinatcefepime S. aureus Cultura do abscesso
2 D Drenagem de empiemapleura Ceftriaxone+clindamicina ~ S. pyogenes Culturado empiema
3 D Colecistectomia/abscesso VB Ceftriaxone+metronidazol - Negativas

4 D Cistectomia/piria Ceftriaxonetmetronidazol - Negativas

5 D Correcdo AAA/amput. deperna Ceftazidimetclindamicina  P. aeruginosa Culturadeferidaperna
6 P Colectomia/cont. cavidade Ceftriaxonetmetronidazol - Negativas

7 D Fraturaexpostade calcéneo Ciprofloxacina E. faecalis Culturado sitio cirdrgico
8 D Duplo Jpionefrose Ceftriaxone K. pneumoniae Urocultura

9 D Sigmoidectomia Ceftriaxone+metronidazol ~ A. baumanii Hemocultura

10 D Hemicolectomia Ceftriaxonetmetronidazol  Candida albicans Hemocultura

11 P Enterectomialisquemia mesentérica Ceftriaxonetmetronidazol - Negativas

12 D GDP Ceftriaxone Serratia marcesens LBA

13 D GDP Ceftriaxonetmetronidazol ~ S. coag negativa ~ Hemocultura

14 D  Abscesso retroperitoneal Cefepimetvanco+imipenem P. aeruginosa Hemocultura

15 P Correcdo AAA Vancomicinatimipenem  S. aureus Hemocultura

16 P Sigmoidectomia/perfuracdo Ceftriaxonetmetronidazol ~ Serratia marcesens Cultura ascite

17 P  Colectomia Cefepimetvancomicina S. aureus Hemocultura

18 P Gastrectomia parcial Ceftriaxonetmetronidazol - Negetivas

19 P  Colecistectomia Cipro+metronidazol Escherichiacoli ~ Urocultura

20 P Hemicolectomia Cefepimetvanco+metro E. cloacae Hemocultura

21 P Enterectomia/cont. cavidade Vanco+imipenem - Negativas

22 D Colectomia Ceftriaxonetmetronidazol ~ A. baumanii Hemocultura

23 P  Colectomia Ceftriaxone+metronidazol  P. aeruginosa Hemocultura

24 D Enterectomia/cont. cavidade Ceftriaxone+metronidazol - Negativas

25 P Abscesso cervical Imipenem+vanco+metro K. pneumoniae Hemocultura

26 P Sigmoidectomia/perfuracdo Ceftriaxonetmetronidazol ~ P. aeruginosa Hemocultura

27 P Sigmoidectomia Cefepimetmetronidazol S. aureus Hemocultura

28 P Duplo Jpionefrose Cefepimetmetronidazol - Negetivas

29 P Colectomia Ceftriaxonetmetronidazol ~ P. aeruginosa LBA

VB - vias biliares, AAA — aneurisma de aorta abdominal, amput — amputacdo, cont — contamina¢do, GDP —

gastroduodenopancreatectomia, Vanco — vancomicina, Cipro — ciprofloxacina, Metro — metronidazol, S. aureus —

Staphylococcus aureus, S. pyogenes —Streptococcus pyogenes,P. aeruginosa — Pseudomonas aeruginosa, E. faecalis

— Enterobacter faecalis, K. pneumoniae — Klebsiella pneumoniae, A. baumanii — Acinetobacter baumanii, S. coag

negative — Staphylococcus coagulase negative, E. cloacae — Enterobacter cloacae, LBA — lavado broncoalveolar.
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A mortalidade em 7 dias do Grupo P foi de 67% (10 em 15), e ado Grupo
D foi de 21% (3 em 14) (RR=0,31; IC 95% de 0,11 a 0,88). O nimero necessario para
tratar (NNT) foi de 2,17. A mortalidade em 28 dias no grupo P foi de 80% (12 em 15) e
no grupo D foi de 50% (7 em 14) (RR=0,63; IC 95% de 0,31 a 1,29) (Figura 1). Com
relacdo aos efeitos colaterais da dexametasona (aumento da glicemia, infecgdes
secundarias ou hemorragia gastrintestinal), somente um paciente no grupo P

desenvolveu pneumoniano 4° dia de pos-operatorio de correcdo de aneurismade aorta.

Obitos

100
80
60 -
40 A
20

mP
aD

%

7 dias 28 dias

Figura 1. Mortalidade do Grupo D comparada a do Grupo P em 7 dias (* - RR=0,31;

IC 95% 0,11-0,88) e em 28 dias (RR=0,63; 1C 95% 0,31-1,29).
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Os dois grupos diferiram com relacdo ao escore SOFA durante o estudo
(Figura 2). O Grupo D evoluiu com vaores menores de escore SOFA em relagéo ao
Grupo P (p=0,0002), porém ndo foram evidenciadas diferencas com relacdo a
coagulacdo avaliada pelo SOFA através da contagem de plagquetas, ao sistema hepético
avaliado pela dosagem de bilirrubina sérica, ao sistema renal avaliado pela dosagem

plasmética de creatinina ou com relacdo ao sistema nervoso central avaliado pela

escala de coma de Glasgow.
escore SOFA

20

15
L 15 iiili/lf {%:% P
O 1 =D
" g

0

0 1 2 3 4 5 6 7
dia

Figura 2. Evolugéo do escore SOFA dos grupos P e D (p=0,0002).
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O distema respiratério, apos 24 horas da administracdo da medicacéo,
evoluiu com melhor relagdo PaO,/FiO, no Grupo D, indo de 267+109 para 292+101,
em comparagao ao Grupo P, de 209+90,1 para 203+84,7 (teste de Mann-Whitney com
p = 0,041). Contudo, esta melhora ndo persistiu durante o restante do periodo avaliado

no estudo (Figura 3).

Evolucao da relagao PaO2/FiO2

500
400 -

300 - ——P
200 N +D

PaO2/FiO2

100 -

Figura 3. Evolucdo darelacdo PaO,/FiO, durante o estudo (* - p=0,041).
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O tempo livre de ventilacdo mecanica em 7 dias foi estatisticamente
diferente entre os grupos. 2,6 + 2,5 dias por paciente do grupo D e 0,6 + 0,5 dias no

grupo P (p = 0,03) (Figura4).

Tempo livre de ventilagdo mecéanica
6
*

5 -

4 .
.8 3 O dexametasona
S HE placebo

2

1 T

grupos

Figura 4. Tempo livre de ventilagdo mecanica nos grupos (em dias) (* - p=0,03).
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O tempo sem uso da terapia com vasopressores em 7 dias foi
estati sticamente diferente entre os grupos: 2,9 + 2,7 dias por paciente do grupo D e 0,7

+ 0,6 diasno grupo P (p = 0,01) (Figurab).

Tempo sem uso de vasopressor

6 *

4
2 O dexametasona
S E placebo

1 |

0 |

grupos

Figura 5. Dias sem necessidade da terapia com vasopressores nos grupos (* - p=0,01).
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Os dois grupos também diferiram com relacdo a dosagem plasmética de

lactato durante o periodo de sete dias (Figura 6).

Evolucéao do lactato

[EEN
o

—=—D

lactato (mmol/l)

O N~ O
|

Figura 6. Evolucdo do lactato (mmol/l) nos grupos (p=0,02).

As evolugdes do escore SOFA, do lactato plasmético, da dosagem
plasmatica de PCR e SAA dos pacientes estudados de ambos os grupos durante o
periodo de sete dias so mostradas na Tabela 3 enaFigura 7.

O escore SOFA e o lactato mostraram pequena variacdo, enquanto a SAA
diminuiu até o dia 4 atingindo estabilidade assm como a PCR permaneceu com

valores baixos.

Tabela 3 — Evolugdo do SOFA, lactato, PCR e SAA durante o periodo de 7 dias.
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Parametros : . : . . . . .
- Dia0 Dial Dia2 Dia3 Dia4 Dia5 Dia6 Dia7
(médiatDP)
SOFA 9,6+2,3 10,0+2,7 9,3+4,2 9,7+4,5 9,3+4,3 9,6+3,8 8,7+4,2 8,635

Lactato(mmol/l) 39+26  34+29 31427 23+11 29425 24408  26+12 21408
PCR (mg/dl) 194+83 206492 166463 134460 12,0+79 134+114 119+83  10,0+44

SAA (mg/dl)  468+407 366+286 288219 230+189 213+194 2644262 2224205 21,7+168

SOFA - sequential organ failure assessment, PCR — proteina C-reactiva, SAA — proteina amildide A

sérica.

Evolucdo do SOFA, lactato, PCR e SAA

o

O 50

S _ 40

o3 —— SOFA
=% 30"

EE —=—|actato
2320 —PCR
8% 19 SCSAA
i —a 5 & —8— 3 5

O 0 I I I I I I I

0p]

Figura 7. Evolucdo diaria do escore SOFA, lactato (mmol/l), PCR e SAA (mg/dl).
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As dosagens de PCR evoluiram com maior queda no grupo tratado (grupo
D) apresentando diferenca significativa entre os grupos. A proteina SAA ndo

apresentou diferenca entre os grupos (Figura8 e 9).

Evolucédo da PCR nos grupos D e P

S 20

2 15 m —=— grupo D
E’ 10 - —e—grupo P
o) 5 -

o 0

Figura 8. Evolucdo da PCR entre os grupos D e P (p=0,006).

Evolucéo da SAA nos grupos De P

~ 60

B
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Figura 9. Evolucdo da SAA entre os grupos D e P (p=0,66).
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A andlise da dosagem plasméatica de PCR e de SAA mostrou que ambas
tiveram boa correlagdo com o SOFA, porém sem significancia estatistica. A correlacéo
dos niveis de PCR e SOFA foi de 0,51 (R=0,71/p=0,05). A correlacdo dos niveis de

SAA e SOFA foi de 0,27 (R=0,52/p=0,18). As correlagOes podem ser vistas nas

Figuras 10 e 11.
Correlacao entre PCR e SOFA
30
> 20 - . .
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Figura 10. Correlagéo entre PCR e SOFA (R=0,71/p=0,05).

Correlacéo entre SAA e SOFA
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Figura 11 — Correlacdo entre SAA e SOFA (R=0,52/p=0,18).
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Quando as concentragdes plasméticas de PCR e SAA foram analisadas
comparativamente as dosagens diérias de lactato, ambas, PCR e SAA, apresentaram
uma discreta correlacdo negativa. A correlacdo entre os niveis de PCR e lactato foi de
0,004 (R=0,06, p=0,88). A correlacdo dos niveis de SAA e lactato foi de 0,03 (R=0,18,
p=0,67).

As dosagens de SAA apresentaram alta correlacéo com as da PCR, de 0,81

(R=0,91, p=0,002). Pode-se observar esta correlagdo na Figura 12.

Correlacao entre SAA e PCR
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Figura 12. Correlagéo entre SAA (mg/dl) e PCR (mg/dl) (R=0,91/p=0,002).
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Por outro lado, as dosagens di&rias de lactato apresentaram fraca
correlagdo com os valores do escore SOFA. A correlaggo do lactato com o SOFA foi
de 0,11 (R=0,32, p=0,43).

A mortalidade destes pacientes em sete dias foi de 44,8% (13 em 29) eem
28 dias foi de 65,5% (19 em 29). A concentracdo plasmatica das proteinas ndo se

correlacionou a mortalidade (Tabela 4).

Tabela 4 — Valor progndstico de PCR e SAA (mg/dl) em pacientes em choque

séptico.
Obito Sobrevivente P

PCR

Dia0 9,9(9,9) 19,4 (4,7-37) NS
Dial 17,6 (16,1-19) 20,6 (4,8-40) NS
Dia2 27 (16,1-40) 15,9 (4,7-29,6) NS
Dia3 17,9 (17,9) 12,9 (5-27,7) NS
Diad 9,9 (4,8-15) 12 (4,3-34,3) NS
Dia5 43 (4,3) 13,4 (2,3-40,8) NS
Dia6 33,3(33,3) 9,8(2,9-33,3) NS
Dia7 - 10 (3,1-16,9) NS
SAA

Dia0 34,1(34,1) 46,8 (9-160) NS
Dial 11,9 (0,7-16,8) 36,6 (7-115,1) NS
Dia2 33,2(17,6-63,5) 28,9 (4,7-96,8) NS
Dia3 39,5 (39,5) 21,7 (31-77,7) NS
Dia4 3,2(21-4,2) 21,3(2,1-82,4) NS
Dia5 7.8(7,8) 26,4 (0,9-89,2) NS
Dia6 68,7 (68,7) 17,6 (0,3-68,7) NS
Dia7 - 21,7 (0,5-51,8) NS

NS — ndo significativo, dados expressos como média (varia¢ao).
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DISCUSSAO

A dexametasona diminuiu o tempo de uso de medicacOes vasopressoras e
levou a melhora da fungéo respiratoria caracterizada por aumento da relacéo PaO,/FiO;
no primeiro dia apds sua administracdo e por maior tempo livre de ventilagdo
mecanica. O uso precoce de dexametasona em pacientes em choque séptico no periodo
pos-operatorio diminuiu a disfungdo organica e a mortaidade em sete dias.

Este estudo revelou também correlacéo significativa entre a SAA e a PCR
em pacientes no periodo pds-operatdrio em choque séptico, evidenciando a PCR como
melhor marcadora da evoluc&o dos pacientes tratados.

A escolha pela dexametasona deveu-se a sua poténcia e maior duragéo de
acao (36-48 horas) e por sua agdo ser predominantemente antiinflamatoria, com
minimos efeitos mineralocorticdides. Quando comparada a hidrocortisona, a
dexametasona ndo interfere com o estado volémico do paciente, particularmente por
nd causar distirbios do metabolismo de sodio.”® A dexametasona também ndo
interfere com testes diagnésticos para insuficiéncia adrenal aguda® A dexametasona
foi testada inicialmente em pacientes com SRIS, mostrando alguns beneficios sem
causar efeitos adversos.”' Desta forma, decidiu-se estender o estudo aos pacientes
sépticos parainvestigar os beneficios e os possiveis efeitos colaterais.

A explicagdo atual para o uso dos corticoides seria a potencializacdo dos
efeitos dos vasopressores através do restabel ecimento da sensibilidade dos receptores,
permitindo melhores efeitos com menores doses.** Como 30 a 70% dos pacientes em
sepse ou chogue séptico apresentam insuficiéncia adrenal, a reposicdo de corticoides

nestes pacientes seria obrigatdria**® Ainda ndo esta definido qual 0 melhor método
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para o diagnostico da insuficiéncia adrenal nestes pacientes. Varios estudos utilizam a
hidrocortisona ap6s a redizacdo de um teste de estimulagcdo adrenal com
corticotropina® A definicdo de insuficiéncia adrenal seria um aumento no cortisol
totd menor ou igual a 9ug/dl em resposta a um estimulo de 250ug de
corticotropina®* Lipiner-Friedman et a observam que quanto maior a variacéo do
cortisol (valor de pico menos o valor basal) melhor é a evolugéo clinica do paciente.
Portanto, s seria necessaria reposicao de corticoide nos pacientes com pouca variagao
do cortisol apos o estimulo. Porém, concluem gue outros estudos s80 necessarios para
otimizar o diagnéstico de insuficiéncia adrenal em pacientes em choque séptico ou
sepse grave.®

Administrou-se dexametasona mais precocemente nos pacientes ora
estudados, logo ap6s o diagnéstico de choque séptico, assim como Annane et a *,
porém diferentemente deste, ndo se descontinuou a terapéutica, pois ndo foi realizado o
teste para diagnéstico de insuficiéncia adrena relativa. Acredita-se que caso 50% dos
pacientes estudados ndo tivessem insuficiéncia adrenal, ndo seriam encontrados o0s
resultados positivos apresentados. Portanto, entende-se que o principal mecanismo de
acao dos corticdides ndo foi o tratamento da insuficiéncia adrenal, mas sim seu efeito
antiinflamatério. Questiona-se se este teste é realmente necessario. A maioria dos
locais de atendimento de pacientes sépticos ndo tem disponibilidade de realizar o teste,
sgja pelo custo, sgja pelaincerteza do diagndstico, e alguns relatos publicados mostram
gue mesmo pacientes em chogue séptico sem insuficiéncia adrenal, apresentam melhor
evolucdo apds a terapia com corticdide.** Os resultados ora apresentados estdo em

concordancia com estes autores, pois a dexametasona foi administrada independente do
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diagnéstico de insuficiéncia adrenal, e resultou na descontinuagcdo precoce dos
medi camentos vasopressores e diminuicao da mortalidade destes pacientes.™

Sprung et a (Estudo Corticus), em publicacdo recente, confirmam esta
observagdo, pois ndo encontram diferenca entre pacientes tratados com hidrocortisona
que apresentam ou ndo resposta ao teste com corticotropina.*? Estes autores confirmam
com seus resultados a pouca importancia do diagnéstico de insuficiéncia adrenal para
0S pacientes em choque séptico.

Porém, Sprung et a também ndo observam beneficio do uso da
hidrocortisona no choque séptico para reducéo da mortalidade em 28 dias, apesar da
hidrocortisona apressar a reversio do choque.”® O resultado obtido por eles difere do
resultado deste estudo, porém, 0 momento do inicio da terapia com corticdide também
difere, sendo gque o estudo de Sprung et a apresenta janela terapéutica de 72 horas
entre o diagndstico de choque séptico e o inicio da terapia, e este estudo iniciou a
terapéutica com corticoide imediatamente apds o diagndstico de choque séptico.

As recomendagdes atuais da Surviving Sepsis Campaign (2008) para 0 uso
de corticoides na sepse incluem apenas pacientes em choque séptico refratério a
ressuscitacdo com fluidos e drogas vasoativas™® O teste com corticotropina para
diagnostico de insuficiéncia adrena ndo é recomendado. A hidrocortisona é preferivel
em relacdo a dexametasona, pois a dexametasona pode causar supressao prolongada do
eixo hipotaldmico-hipofisério-adrenal  apés sua administragdo.”® Esta dltima
recomendacao é baseada no estudo de Reincke et al que observaram supressao do eixo
hi potal &mi co-hi pofisério-adrenal apds administracdo de dexametasona em pacientes do
grupo controle. Os pacientes gravemente enfermos do outro grupo, que também

receberam a mesma dose de dexametasona, néo responderam com supressdo do eixo.**
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Logo, esta recomendacéo feita ndo tem embasamento nos resultados de Reincke et al.
Outros autores também questionam algumas das recomendages da Surviving Sepsis
Campaign desde 2004, apontando hierarquizacdo equivocada das evidéncias
disponiveis e presenca de vieses nas recomendacdes feitas. *®

Se a sepse pode ser considerada a resposta inflamatéria sistémica a
infeccdo, sepse, sepse grave e choque séptico constituiriam gradacOes diferentes de
uma mesma doenca e a continuidade deste processo correlacionar-se-ia a um aumento
da disfuncéo organica e da mortalidade. A administragdo precoce de corticoides para
bloquear 0 processo que se inicia pela resposta inflamatoria avaliada neste estudo é
vélida. Evidenciou-se este fato observando a diminuicdo do escore SOFA nos pacientes
tratados, bem como a diminuicdo dos niveis de lactato e da mortalidade. Acredita-se
que o principal mecanismo de agdo dos corticoides nestes pacientes sgja simplesmente
devido a sua acdo antiinflamatdria. Neste estudo, usou-se dexametasona na dose de 0,2
mg/kg em pacientes com diagndstico de choque séptico e ndo foram observados efeitos
adversos que pudessem ser atribuidos a medicacdo. Em estudo anterior, a mesma dose
de dexametasona administrada a pacientes com diagndstico de SRIS também ndo
causou efeitos adversos™ Sprung et a observaram aumento do risco relativo de
superinfeccdo nos pacientes do grupo da hidrocortisona® Todos os eventos
relacionados a nova infeccéo relatados naguele estudo estdo aumentados no grupo
hidrocortisona, porém o intervalo de confianca de 95% para os dados apresentados
inclui o valor nulo de 1,0, ndo havendo portanto diferenca estatistica do risco nos
grupos estudados.® Portanto, a afirmacdo do aumento do risco de superinfeccio dos
pacientes estudados por ele ndo pode ser feita. Logo, mesmo em pacientes que tenham

reserva adrena adequada, 0 uso de corticoides em doses consideradas fisiol 6gicas ndo
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causa efeitos adversos graves como infecgdes secund&ias ou sangramentos
gastrointestinais.™*

Meduri et al, em estudo experimental, concluem que os corticOides
diminuem o edema pulmonar e a formacd de coldgeno.*” Thompson demonstra
melhora dos pacientes com diagnostico de SDRA apés terapia com corticoides,
provavelmente devido & inibicio da fibroproliferacd pulmonar.’® Estes estudos
apoiam a observacdo feita de que pacientes tratados com dexametasona evoluiram com
melhora da relagdo PaO,/FiO, no primeiro dia apos o inicio da terapia e maior tempo
livre de ventilac&o mecanica. A despeito do uso de corticdides para tratamento da fase
aguda da SDRA né&o ser aconselhado até entdo, pois as recomendagdes incluiam o uso
do corticdide somente na fase cronica ou fibroproliferativa, Meduri et al encontraram
melhora dos pacientes que fizeram uso de metilprednisolona por sete dias na fase
aguda da SDRA, com reducdo da duragdo da ventilagdo mecanica*®*® Neste estudo,
MesMo Os paci entes gque receberam dexametasona durante a fase exsudativa da doenca,
ou sga, nos primeiros 5 dias, evoluiram com melhora da relagcdo PaO,/FiO, nas
primeiras 24 horas, e aumento do tempo livre de ventilagdo mecanica. A explicacéo
para este fato pode ser a de que a manutencdo da integridade da barreira epitelial na
resolucdo do edema alveolar parece ser fator determinante para a evolucéo favoravel
dos pacientes com SDRA. Pacientes que concentram proteina no fluido edematoso nas
primeiras 12 horas do inicio da doenca parecem se recuperar mais rapido. Por fim,
desde que a mudanca na relacéo PaO,/FiO, apos o tratamento inicial da SDRA pode
discriminar entre sobreviventes e ndo sobreviventes, o uso de corticdides nas fases

iniciais parece ser umaterapéutica dtil.**>°



28

A SAA tem sido considerada por alguns autores como equivalente a PCR
como marcador de pacientes com infeccdo bacteriana na prética clinica® Outros
autores sugerem que a SAA seria um marcador mais sensivel do que a PCR em
infecgBes com baixa atividade inflamatoria, incluindo infecgbes virais, e em outras
condicBes clinicas, especialmente naguelas envolvendo os pulmdes. *-*? Estudos ainda
confirmaram o papel da SAA e da PCR no diagnostico e manuseio de infecgdes
neonatais.'®>

Os padrdes de produgdo de citocinas e da resposta de fase aguda diferem
de acordo com aresposta inflamatoria. As respostas de fase aguda refletem a presenca
e aintensidade da inflamag&o e tém sido usadas como guia clinico parao diagnéstico e
tratamento.’® Povoa et a acreditam que valores absolutos de PCR maiores que
8,7mg/dl predizem infeccd em 88% dos pacientes>**® Porém, outros autores
defendem que 80 a 85% dos pacientes com concentragoes plasméticas de PCR
superiores a 10mg/dl tém infecces bacterianas.'®*® Neste estudo, todos os pacientes
estavam em choque séptico, e portanto, tinham infeccdo documentada. Pdde-se
observar que todos os pacientes apresentaram concentragdes plasméticas de PCR
maiores que 10mg/dl durante o periodo de estudo, confirmando os resultados de Gabay
et a.”® Em relagio as concentragdes plasméticas de SAA, nenhum valor de corte foi
determinado em estudos prévios. Observou-se que todos os pacientes estudados
apresentaram concentragdes maiores do que 20mg/dl. E possivel aventar a hipétese de
que este sgja um valor sugestivo de corte para o diagnostico de infeccao nos pacientes,
embora outros estudos sejam necessarios para confirmar tal dado.

N&o foram observadas diferencas entre as dosagens plasmaticas de PCR e

SAA em pacientes que foram a Ohito comparativamente aqueles que sobreviveram.
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Outros autores também relatam que tais proteinas ndo foram marcadores com valor
progndstico em pacientes em choque séptico.?*® Este fato est4 em concordancia com
0s resultados aqui apresentados, visto que as proteinas ndo se correlacionaram com a
dosagem plasmética de lactato, que é sabidamente um marcador eficiente da evolugdo
destes pacientes.”**> Em contraste com estes resultados, alguns auitores tém observado
gue as dosagens de PCR estéo associadas com a mortalidade e faléncia orgéanica em
paci entes criti camente enfermos, embora ndo especificamente com choque séptico.”’

N&o foi encontrada correlagdo significativa entre as dosagens de PCR e
SAA e 0 escore SOFA, dado que esta em concordancia com os achados de Castelli et
al e Luzzani et a em relacdo & PCRY™® Castelli et a definem a PCR como bom
marcador de atividade inflamatoria, porém ndo de disfuncéo organica. Os resultados
encontrados estdo em concordancia com Castelli em caracterizar a PCR como
marcadora da da resposta inflamatoria, visto que apresentou queda significativa nos
pacientes tratados com dexametasona, e concordam também com este autor a0 ndo
caracterizé-las (PCR e SAA) como marcadoras de disfuncéo organica.

Gabay et a ressaltam a possbilidade do uso dos glicocorticéides
aumentarem os efeitos estimulantes das citocinas na producdo das proteinas de fase
aguda.’® Desta forma, os pacientes que recebem dexametasona podem evoluir com
valores mais altos da PCR e SAA. Os resultados encontrados evidenciam que apenas a
SAA n&o se comportou de forma diferente entre os pacientes tratados e ndo. E possivel
que os glicocorticoides influenciem mais a SAA que a PCR, mascarando seu valor
como marcador da melhora dos pacientes, ou Simplesmente que esta sgja pior marcador

da evolucdo dos pacientes em relagdo a PCR.
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CONCLUSOES

A dexametasona diminuiu o tempo de uso de medicagdes vasopressoras e 0
tempo de ventilacdo mecéanica e seu uso precoce diminuiu a disfungdo organica e a
mortalidade em 7 dias de pacientes com chogue séptico em periodo pds-operatorio.

Tanto PCR quanto SAA apresentaram concentracfes plasméticas elevadas
nestes pacientes, a PCR foi marcadora da evolugdo dos pacientes tratados com
dexametasona, porém nem PCR nem SAA foram preditoras de disfuncéo orgénica ou

mortalidade.
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ANEXOS

Anexo A — Escore APACHE |1

Escore Fisioldgico Agudo

Pontos +4 +3 +2 +1 0 +1 +2 +3 +4
Temperatura(°C) | >41 | 39-409 38,5-389 | 36-384 |34-359| 32-339 | 30-3,9 | <299
PAM(mmHOQ) >160 | 130-159 | 110-129 70-109 50-69 <49
FC(bpm) >180 | 140-179 | 110-139 70-109 55-69 40-54 <39
FR >50 35-49 25-34 12-24 | 10-11 6-9 <5
D(a-2/02/Pa0; >500 | 350-499 | 200-349 <200/>70 | 61-70 55-60 <55
PH arterial >77 | 7.6-7,69 75-759 | 7,33-7,49 7,25-7,32 | 7,15-7,24 | <7,15
Sédio(mEqg/l) >180 | 160-179 | 155-159 | 150-154 | 130-149 120-129 | 111-119 | <110
Potéassio(mEg/I) >7 6-6,9 5559 | 3554 | 334 | 2529 <25
Creatinina(mg/dl) | >35 1519 0,6-1,4 <0,6
Hematdcrito >60 50-59,9 | 46-49,9 | 30-45,9 20-29,9 <20
Leucdcitos >40 20-39.9 | 15-19,9 | 3-149 1-2,9 <1
GCS 15-valor
observado

PAM: presséo arterial média, FC: frequiéncia cardiaca, FR: frequiéncia respiratoria, Da.50,/PaO,: diferenca
alvéolo-arterial de oxigénio / pressdo arterial de oxigénio, pH arterial: pH da gasometria arterial, GCS: escala

de coma de Glasgow.
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Ajuste para a idade

Idade (anos) Pontos
<44 0
45-54 2
55-64 3
65-74 5
>75 6

Ajuste para o estado prévio de satde

Para qualquer um dos seguintes:

1. Hepética: cirrose comprovada por biopsia

2. Cardiovascular: grupo 1V da classificacdo da NYHA

3. Respiratorio: DPOC (hipercarbia, oxigénio domiciliar)

4. Didlise cronica

5. Imunocomprometimento

Acrescente 2 pontos para cirurgia eletiva ou neurocirurgia, 5 pontos para cirurgia de urgéncia.

NYHA: New York Heart Association, DPOC: doenca pulmonar obstrutiva

cronica.

Escore APACHE Ill=escore fisiologico agudo+idade+estado prévio de saude.



Anexo B - ESCORE SOFA
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SOFA (pontos) 1 2 3 4
Respiratorio <200 <100
Pa0,/FiO, (mmHg) <400 <300 (com suporte (com suporte
respiratorio) respiratorio)
Coagulagéo
Nimero de plaguetas < 150.000 <100.000 < 50.000 < 20.000
Hepatico
(Bilirrubinas mg/dl) 12-19 2,0-59 6,0-119 >12
Cardiovascular
) Dopamina=5 ou dopamina>5 ou dopamina>15 ou
Hipotensdo (mmHg /
PAM<70 mmHg dobutamina (qual quer adrenalina=0,1 ou adrenalina>0,1 ou
mecg/Kg/min)
dose) noradrenalina<0,1 noradrenalina>0,1
SNC
Escala de Glasgow 13-14 10-12 6-9 <6
Renal
Creatinina (mg/dl) 12-19 20-34 35-49 >50




Anexo C — ARTIGOS RELACIONADOS A TESE PUBLICADOS EM

PERIODICOS
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COMNTEXT AMD OBJECTIVE: Systemic Inflamma-
tary response syndrome [SIRS] s a very common
cordition among mﬂmlfy Il patients. SIRS, sep-
sls, sepdic shock and mulliple organ dyshunction
syncrome [mm\!h n lead o death. Cur alm
wi to Investigate the eflcacy of a sngle dose of
dexamethasone for blocking the progression of
systemic Inflammetory responss syndrome.

DESIGN AMDSETTIMG: Prospactive, randomizad,
doubsle-blind, singlecantar study In o postoparas-
five Infensive care unit [Surglcal Support Unif) at
Hegpital das Clinlcas, Foculdade de Medicing,
Unitversidads da 540 Pauls.

METHODS: The shudy Involved 29 patients with
SRS, All eligible patients ware prospectively
randomized o recetve atthar a single doss of
0.2 /by of dexomethosons or placeba, after
5IRS was diognosed. The patients were monlk-
tored over a severrday period using Sequential
Crgan Failre Assassmant score [SOFA).

RESULTS: The resplratory system showsd an
improvement on the first day after desxamstha-
sone was odministerad, demonsiroked by the
improwed PaQ,/Fid, ru‘ffln [p = 0.05). The
cardiovascular m o ants requirin
VOSOPIass0T fhamuhn Iﬁ:mmd nﬂm fhg
first two days, with a bstier evolution in the
dexamethasone grou [p < 0.05]. Momsurvhe
Ing patients presented higher kctate assoys than
did survivors [p < 0.05) during this pericd.

COMCLUSHOMS: Dexamethasone enhanced the
affects of vasopressor drugs and evalsation of
the respiratory system showed Improvemants
fbsthar Pal /FIC, ratic], ane day after its ad-
ministration. Desplte thess Improvements, the
single dose of dexamethasone did not bleck the
evolution of SIRS.

KEY WORDS: Sapsls syndrome. Sepsls. Inflamma-
tion. Adrenal cortex harmonas. Dexaomethasone.
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Effects of single dose of

dexamethasone on patients with

systemic inflammatory response

Surgimf Suppart Unir, Anesthesia Division, Department af.S'urgfr_y,
Hospital das Clinicas, Faculdade de Medicina, Universidade de Sio

Paulo, 5do Paulo, Brazil

INTRODUCTION
Systemic inflammatory response syn-
drome (SIRS) is 2 very common condition
among critically ill parients. It occurs fre-
quently in the postoperative period, with or
without infection. SIRS may be related to
trauma, burns, pancrearitis or pulmonary
diseases, leading to acute lung injury (ALI)
and acute distress respiratory syndrome
(ARIDS).7 SIRS can be defined by two or momns
symptoms such as fever (body temperature
= 387C) or hypothermia (= 36"C), rachycardia
(=910 beas/min), tachypnea (= 20 breaths/min)
or hyperventilation (PaCO, < 32 torr),
and abnormal white blood cell counts
(= 12,000 cells'pl or < 4,000 cells'pl) or im-
mature neatrophils (bands > 10%:).2
SIRS, sepsis, septic shock and multiple
organ dysfunction syndrome (MODS) are
strongly related. The patients progression
through this sequence often leads o dearh.
However, some patients with 5IRS develop
MODS withour diagnosed infection or sepsis
Sepsis is defined as a condition in which the
patient displays the SIRS crtera as well as a
documented or a suspected infection. Severs
sepels is defined as sepsis with organ dysfunc-
tion, inadequare perfusion or hypotension (s
tolic blood presure < 90 mmHg or a reduction
2 40 mmHg from the baseline). Sepric shock
is defined as severs sepsis with hypotension
despite adequate fluid resuscitarion, whidh re-
quires vasopresorsupport. MODS is defined as
organ dysfunction in cotically ill patients who
mquire intervention to reach homeostasis,”
Activarion of the inflammatory cascade
by a new agent, with or without infection,
scems to be self-sustained.’ However, reso-
lution of the inducing agent cannot be the
only trearment for SIRS and cannot break
the progression of the inflammarory response
thar leads to MODS and death. Diespite early
administration of antibiotics, the progression

of 5IRS to sepsis, sepric shock, MODS and
dearh is sometimes unavoidable.

To lemsen the progression of SIRS and
improve the outcome, drugs such as gluco-
corticoids and anti-inflammatory nonstemids
have been used, albeit unsuccessfully. More
recently, specific monoclonal antibodies
against inflammarory cytokines such as tumor
necrosis factor (THFE) have been tested.*

Glucocortiooids have an important im-
munosuppresive effect, in which they reduce
the transcoption of pro-inflammatory genes
by inhibiting the nuclear factor kappa B.*®
Several studies have involved the use of corti-
costeroids to reduce the systemic inflamma-
tory proces associared with the host response
to sepsis and septic shock.™ However, mast
of these studies involved extremely high doses
over short pedods (= 24 hours), and no diag-
nostic criteria for sepsis were applied, because
such criteria were not yet well-established
at thar time. The resuls were controversial,
although some authors believed in the benefic
of corticosteroids afrer obsenving early shock
meversal or blood presume elevarion in treated
Pati.:nrst:l].lﬂl-l-?.lﬂmlﬂ

Some of these studies have not been
confirmed by other groups.’® The results
from two mera-analyses indicared no survival
benefit when supraphysiological doses of cor-
ticostemids were administered for short-term
trearment of sepsis, and higher infection rates
were associared with corticosteroids, ¥ Some
authos""4 believe that mome caeful, broad-
er-soope studies are needed to conclusively
identify the mal benefits from these dmgs.

Several reports have been published
maently, from studies involving lower doses
of hydrocortisone. These showed improved
outcomes for patients with septic shock, and
also showed that methylprednisolone conld
be used to obtain ARDS resolution, 22527
These recent msults, as well as the unfavor-

S0 Pauk Med ). 2006; 124|2|:90:5.



able results from using specific monoclonal
antibodies, rekindle hope for the efficacy of
cormicosteroids in treating SIRS.

OEJECTIVE

This study aimed to evaluate the effec-

tivenes of a single dose of dexamethasone in
blocking the progession of SIRS.

METHODS
This study was prospective, randomized,
double-blind and placebo-controlled. After
approval by a local ethics commiteee, informed
consent was obtained from parients or from
their next of kin prior to enmllment.® Twenty-
nine parients admitted into the postoperacive
intensive care unit (Surgical Supporc Unic,
5517 of Hospiral das Clinicas, Universidade de
540 Paulo, took par in the study, Apare from
these patients, one other patient was exduded
after his next of kin withdrew their consent.
Patients with SIRS diagnosed 12 hours
after 5517 admission,'** with or without sep-
sis, were eligible for the smdy. Parients were
excluded if they were under 18; had a history
of iImmunosuppression therapy or a history of
glucocorticoid use for over two weeks within
the last year or upon admission to this hospial;
were suffering from active pancreaticis; had
a rerminal illness (end-stage neoplasm with
a life expecrancy of les than three monchs); or
had recenty suffered gastrointestinal hemar-
rhage. ™ After SIRS diagnosis, blood, urinary
and catheter-tip cultures (if infection was
suspected) were ohrained in accordance with
the 55T hospital murine. A randomization
rable determined the order of inclusion for the
patients to receive placebo, among the expected
30 admissions. All che eligible parients were
prospectively randomized into two groups:
Group [ comprising 15 patients and Group T
with 14 partients. Group [ patients were given
incravenous dexamethasone 0.2 mgfkg (in
asingle dose), ™ while Group P parients received
placebo (0.9%: physiological saline solution).
Baseline severity of illnes was assesed by
means of the Acute Physiology and Chronic
Health Evaluation IT score (APACHE I1).5%
After SIRS diagnosis, the patients were as-
sessed daily for seven consecurive days using
the Sequential Organ Failure Assessmentsoome
(SOFAL* or until their discharge from the
S5, Lactate and C-reactive protein plasma
concentrations were also measured daily™
The patients received conventional
therapy regarding antibiotic regimens, serial
blood cultures (whenever their body tem-
perature was = 38° C) and discharge criteria.
Appropriate clinical and laboratory tests were

conducted daily throughout the study. The
subjects were evaluated dunng their stay in
the 550 on the basis of the durarion of vaso-
pressorsupport (SOFA soore of two or more
for the cardiovascular system), mechanical
wventilation and moralicy.

Staristical analysis was performed us-
ing the Sigma Srat for Windows softoware,
2.03 wversion (3PS5 Inc.). For continuous
wariahles, the treatments were compared using
the Student ¢ vest, Mann-"Whitney U test and
owo-way AMOVA (analysis of variance) for
trearment and outcome conditions.

RESULTS

The mean age (tstandand deviation, S0
of the 29 patiens was 53 + 19 years (range:
18 00 77 years). The sudy imobred 19 males
and 10 females (G6% versus 34%). The mean
age (+ S0 for Group I was 51 + 22 years,
while the mean age for Group P was 54 +
14 years. Ther was no difference between
these proups in relation o APACHE 11
(15 + 5 for Group D and 16 + 4 for Group
Iy At the baseline, the demographic charac-
tenstics and severity of disease were similar in
the twa groups (Table 1),

Mo staristical difference was found in
cither the mortality rates for the groups
during the seven-day follow-up period
(five deaths in Group [ and three deachs
in Group P; p = 0.682; Fisher exact test),
or in the blood, urinary or catheter-tip
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cultures. With regard to collateral effects
from dexamethasone (increased glucose,
secondary infections or gastrointestinal
hemorrhage), only one parient in Group P
developed gastrointestinal hemorrthage (pa-
tient 7, with enterectomy due to intestinal
perforation) while two patients in Group
P developed pneumonia (patient 6, with
colectomy due to neoplasia, and partient 7,
with aneurysm repair).

Among the 29 patients with SIRS, 14 failed
to reach the SIRS crteria on the second day of
their stay ar the 55U Eleven patients showed
positive blood cultures, sugpesting thar these
38% of the parients had sepsis. Mine parients
(31%5) had sepric shock and che remaining
10 parients required vasopressor therapy during
their 5507 seay.

The two groups showed similar SOFA
soores during the study Mo differences were
found in coagulation disorders (plareler
counts), hepatic dysfuncrion (serum bilim-
bin], renal dysfuncrion (serum creatinine), or
central nervoussystem dysfunction according
to the Glasgow scale (Figure 1.

The respiratory system 24 hours after
dexamethasone administration showed an
improved PaOJFi0), ratio (Mann-Whitney
test; p = 0.017). However, chis imp rove ment
did not persist throughout the study (Figure 2).
Theduration of mechanical venrilation was the
same in the two groups (3.26 + 2.46 days for
Group [ and 3.64 + 3.15 days for Group F).

Table 1. Baseline characteristics of the 29 patients with diagnosed systemic inflamma-

tory response syndrome

Characteristics "“[‘:b: ﬁ']'""“ M"‘:‘:’:‘; Group
Age frears) 54+ 14 51 222
Male sex 3] 643 G667
Walght [kl 67.2 50,3
APACHE I score T+ 4 15+ 5
SORA soore =R 7.1
Frior of presxising corciions ()

Hypartension 28.4 33.3
Myccordial infarction 14.3 13.3
Diak=tes 14.3 13.3
Liver disease 7.1

COPD FA | &7
Cancer 21.4 0
Racent rauma 57 0
Fechanical ventilation S4.3 &0
Shock [we of any vasopressor) 50 &0

APACHE = Acute Physiology and Chronic Heobh Evababon; S0F4 = sequantial organ fatlus assessmant COPD = chranic

ohstructive pulmonary disease.

Soc Pauko Med | 2006:124(2|:50:5.
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Figure 1. Progression of ergan dysfunction in 29 patients with systemicinflammatory responsa
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Figure 2. Improvementin the respiratary system and beter evolution of the PaC_/FIO), ratio
in the first doy after diagnosis of systemic inflammatory response syndrome in patients that
received a single dose of dexamethasone, compared with these who received placebe.
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Figure 3. Improvement in the cordicvascular system during the first and second days
after diagnosis of systemic inflammatory response syndrome in the group of patients
that received a single dose of dexamethasone, compared with placebo, including only
the patients that received vasopressar therapy.
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The cardiovascular system score showed
a trend towards improvement in Group D
over the first two days (Figure 1), The berter
evolutionin Group I3, when the patients who
did not receive vasopressor therapy were ex-
cluded (Mann-"Whitney test; p = 0.007 and p
=0.018 ondays | and 2, respectively) { Figure
31, was notewarthy. However the duration of
wvasopresor therapy was statistically similar for
the two groups (2.2 + 2.1 days for Group I
and 2.8 + 1.9 days for Group P

All the 29 parients were also divided
into two additional groups: survivers and
non-sUryvors, in relation o the rrearment.
Eight parients (27.6%) died during the
seven-day period (55U mortalicy). Afrer
using rwo-way ANOYA (analysis of vari-
ance) for the trearment, the cardiovascular
system score was high for 48 hours among
the non-survivors of Group I In fact, these
measurements displayed a significant dif-
ference (p = 0L028 on day one; p = 0.003
on day two). The respiratory system score
showed the same patrern, ie. it was low for
48 hours among survivors of Group I, with
a significant difference (p = 0.0038 on day
one p = 0L00S on day owa).

Compared wich the survivor group (21 pa-
tients), the non-survivors prsanted higher lacane
asays (Mann-"hitney test; p = 0L002) for four
days during the sudy (Figure 4).

C-reactive protein was higher in the non-
survivor group, starting anday three (p=0028)
and remaming high throughour (Figure 4).
There was no differnce berween Groups Dvand
P relaring to C-reactive procein.

Among the 29 patients studied. 17 parients
(58.6%) had suspeed infection (nine parients
in Group ' and eight patients in Group [V,
and positve blood cultures were found in
11 (37.9%) (six parients in Group ' and five
patients in Group D). OF the 29 parients,
1.2 (4 1.3%) were given prophylactic antibiorics
and five had to receive therapeuric antibiotics;
17 (58.6%:) receved thempeutic antibiotics and
thee had to change antibiotics.

—— DiISCussionN

Diespite recent studies in which patients
with septicshock were treared with hyd rocor-
tisone, the present study has revealed some
advantages in the use of dexamethasone™,
This drug was chosen because of its potency
and long-lasting acrion (36-48 hours), and
its higher anti-inflammarory and lower min-
eralocorticoid effects. In comparison with
hydrocortisone, dexamethasone causes no
changes in sodium reabsorption and does not

interfere in the warer balance, thus avoiding

500 Faule Med ). 2006; 124|Z|:90-5.



hypervolemia and sodium disturban ces.™ Mo
recent study was found imvolving the use of
dexamethasone in SIR.S orseptic patients. All
things considered. it scemed reasonable to test
dexamethasone on the basis of a single dose,
investigate its benefits and observe any passible
adverse effecs.

The pathophysiology of sepsis includes
host inflammatory response, endothelial dam-
age, increased coagulation with decreasing
fibrinolysis, ibroproliferation and microclot
formarion and relative adrenal insufficiency.#
However, this systemic inflammatory respo nss
canlead ro organ dysfuncrion. instead of pro-
tecting and regulating homeostasis.*®

Coricosteroids can improve the effects of
vasopresor drugs, thus mestablishing roeptor
sensitivity. with better effects from the use
of lowrer doses. ™2 The first explanation for
the hemodynamic improvement of patients
mceiving corticostenids was based on observa-
tions of the relative adrenal insufficien oy thar
they might develop.®**#! In addition, some
published reports have shown char parients
withour relative adrenal insufficiency could
display better evolution following corticoste-
mid therapy. 4 These reports may serve as
backing for our finding of early discontinua-
tion of vasopressor therapy in patients receiv-
ing dexamethasone.

Currently, the moommendations for cor-
ticosterolds in mlation to sepsis are that this
class of dmigs should be used dunng refractory
septic shock. but not during severe sepsis in
the absence of shock or with mild shock.®
Whether or not sepsis is the systemic inflam-
matory response to infection, sepsis, severs
sepsis and septic shock constinuee different gra-
dations in the continuum of a disease process,
As this process continues, it is correlated wich
increasing organ dysfuncrion and mormalicy.
Therefore, early infusion of corticostenoids o
block this proces that began with an inflam-
matory reaction ought to be tested.

The use of corticosternids in septic pa-
rients can be explained by che relative adrenal
insufficiency of these parients. Howewver, it
seems to us that the principal mechanism
of action of corticosteroids is based on their
anti-inflammarary effect.
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Figure 4. Evolution of lactate [mg/dl] and C-readtive protein (pg/ml in the survivar
and non-surviver groups of pafients with systemic response syndrome.

An experimental study revealed thar
coricosteroids decreased pulmonary edema
and collagen formation.* Anocther sudy
demonstrated an improvement in patients
with ARDS after corricosteroid therapy.
probably because of the inhibition of pulmo-
nary fibroproliferation.”* These previous
smudies support our ohsevation thar patients
treared with dexamethasone displayed a berter
Pa0 /RO, ratio on the firse day after therapy.
However, the use of corticosternids for treat
ing the early phase of ALIVARDS has not
been recommended (the recommendations
include only the fbroproliferarion phase). s
Monethelsss, even the parients in the present
study who received dexamethasone dur-
ing the early exudarive phase (days 1-5) of
ALIVARDS showed an improved PaO/FiCy,
ratio. The rationale for this may include the
ohservation that the integrty of the epithelal
barrierin mlation to the resolution of alvealar
edema appears to be a determining factor in
the ourcome for ARD'S parients. Patients wha
can concentrate the protein in the sdemarous
Auid during the firse 12 hours of illness are
more likely to moover than those whe cannot,
Finally, since the change in the FaDJ/FiC,
ratio following initial trearment of ARDS
could pre-discriminate between survivors and
non-survivors,Y the use of corticosteroids in
the eady phases of ALI/ARDYS might be con-
sidered a reasonable step.

The arterial lactate assays for the survivor
group went on decreasing from the firse day
of the study onwards. This result confirms
previous findings that established that lactate
is a good marker for septic patients.*®

Soc Pauko Med ). 20061 24(2):50:5.

O the other hand. C-reactive protein did
not appear o be a pood marlser for the patients”
progression. since the non-=survivor group
showed higher values only after day 3 of cthe
study. Evaluarions of infected parients showed
no incesed levels of C-reactive protein, contmry
to what was suggested by other authors 1584952
Chur dara cannor support the sugpestion thar
C-meactive protein 1s a marzer for infection. Mo
correlation was observed between C-mactive
protein values and the severity of infection or
organ dysfunction level **

This study remains part of an ongoing
line of research, because of the significant
results obeerved during che firse two days after
the single dexamethasone dose. Therefore,
incravenous dexamethasone will be repeared
at 48-hour intervals, to confirm the benefits
fior patients over a longer period, under closer
amessment of their health status.

COMCLUSIONS

Sepeis and acute lung Injury can crigger
an increased inflammatory response thar ap-
pears to be attenuared by the adminiscration
of dexamerhasone, SIRS creatment with cor-
ticosreroids may be not a simple resurmction
of last rites,* bur a change in therapy that may
have been used incorrectly in the past and may
now get a fresh start bassd on new pathophysi-
ological concepts egarding sepsis.

A single dose of dexamethasone en-
hanced the effects of vasopressor drugs for
an apparently temporary period, and an
eviluarion of the respiratory system also
revealed improvements, but it did not block

the evolution of SIES.
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RESUMO

Efgitos do dexametasona em dose onica em pacientes com sindrome da resposta inflamatdria sistémica

COMTEXTO E OBJETIVG: A sindrome da respasta infarmatéria sisimica [SRIS) acomete multas packenhes
internadks em vnidades de kropia intensva, & evoligio destes padentes com SRIS para sepse, chogque
sdphicn & dndrome da disfoncte de moliples drgaos (SDMO) pode concuzblas rapkdamante para o Sbik.
& proposta do trabalbo & avaliar a eficdda da dexametasona em dese Onica come fratamente da SRIS.

TIPC DE ESTUDC E LOCAL Eshuco prospective, alecatérie, duzkamente encckerts, realizads na Unicade
de Tarapia Inkensia pée-cparaténia (Unidacde ds Apole Cirdrglea) do Hespiial das Clinkas da Faculdace
de Medicing da Universidade de 580 Pauke.

METODOS: Forom estidades 29 packenies com diagndstico de SRIS. Os parficipantes foram aleakraments
dividides am chols gropos qua recsbaram dexametasena (0,2 makg em doss dnica)l ou placabo apés o
dicgnéstios da SRI5. Os paclentes foram acompanhados durante sete dias de internacdc na UTI afravés
di escore SOFA [Sequennal Crgan Failure Assssment].

RESULTADOS: Os packnbes que recebaram dexametasona apresantaram melhora do siskema respiratéric
no primelre dia, com aumento da relacde Pal,/FC, [p < 0,05, Enfre os padentes que foziam wso de
wasaprassores, o8 qua resskeram dexametasona tveram diminuigso da necessidade destas medicactes
s primelros dols dias apas a doss de dexometesona ip < 0 03],

COMCLUSAC: & dexametasona diminuiv a necsssidade de medicagdes wropressors & cavsou auments
da relogfio Pal /FO, no primeine dia apdés suo adminiskagio. Apssor destes afelios, o dexametasana
am doss dnica nde blooguesy a evalugto dos poclentes com SRIS.

PALAVEAS-CHAVE: Sindrome séptica. Sepsa. Inflamagas. Corticosterdides. Dexametascna.

Soc Poulo Med ). 2006:124(2):50:5.
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IMNTRODUWETION

Sepric shock resles when infectious orin-
flammarory agent-induced mediators produce
hemodynamic decompensation. Septic shock is
defined as savere sepsis with hypotension de-
spite adequate fuid resuscication that requires
vasopressor sapport. Ahour half of the patients
wirh sepric shock die of mulbpl organ sysem
failure. Multple organ dvsfuncrion syndrome
(MOD3) is defined a5 organ dysfunction in
crncaly ill parients who require interventon
to reach homeostasis maintenance.'

Glucocoruenids have an impormne immu-
nosuppressive effect, reducng the transmption
of proinflammatory genes by inlibioon of the
nuclear factor kappa B2 Several studies have
irvedved the e of coricostercids to reduce the
systemic inflammatory process asscciaved with
the host response w sepas and septic shock.* Sev-
eral reports have been published recently on sud-
sesimnbving lower doses of hydrocornsone, which
showed improved outcomes for patents suffering
from sepric shock. The use of metd prednisolone
oo oboain resnlution of acue espiramry disress
syndrome (ARDIS) has also been studied.”

Currently, the recommendations for us-
ing corteostercids to treat sepsis are that this
class of drugs should be used during refracrory
septic shock, but not dunng severe sepsis in
the absence of shock or when anly mild shock
15 observed.® Monetheless, it needs to be asked
why corticosteroids should not be used for
seplic patients at an early stage, before they
evolve to refractory shock.

[na previous smd v we used dexamethasone
to treat systemic inflammarory response syn-
drome (STRS) patien . We observed thar asingle
dose of dexamethasone enhanced the effects of
vasopressor drugs for an apj:warend'lf GEmpOrary
period, and that cthe respiratory system also
presented improvements. Diespite ather recent
studies* in which parientswith sepric shock were
successul by treated with hydrocortsone, our pre-
vious srudy revealed some advanrages in using

dexamethasone. This drug was chosen becanse
of its poency and long-lasnng action (3648
hoursy and it higher ang-inflammatory and
lewaver mineralocortcnidal effects. In comparison
with hydmooortsone, dexamethasone causes no
changes in sodium reahsorption and does not
interfere in the warer balance, thus avoiding
hypervolemia and sodium disturbances®

OBJECTIVE

This study aimed o evaluare the benefirs
from early administraton of dexamethasone
in panents with septic shock.

METHODS

This study was prospective, randomized,
double-blind and placebo-controlled. Afrer
approval by a local ethics commirees, informed
consent was obtained from patients or from their
next of kin prior to enrollment.” Tventy-nine
patients admitted int the surgical intensiva
care unit of Hospital das Clinicas, Faculdade
de Medicina da Unreradade de 530 Paulo
(HC/EMUSP) bepamen Movember 2004 and
Diecembser 2005 ook pare in the sudy. Three
patients were excluded afrer their nexr of kin
withdrew their corsent.

Parients with sepric shock diagnosad afrer
admisaon ineo the intensive care unic (JCUT)
were eligible for the study. Patencs aged under
18 years, panients with a history of immunosap-
pression cherapy or a history of glucoco rocoid
use for over rwio weeeks within che last year or
upon admission o this hospital, and patents
with active pancreaniis, terminal illness (end-
stage neoplasm with a life expectancy of les
than three months) or recent pastrointestinal
hemorrhage were excludad.

A randomizaton table determined the
order of inclusion for the patients & recerve pla-
cebo among the expected 30 admissions. All the
digible parients were prospectively rand orized
into two groups: Group D comprising 14
patients and Group P with 15 patients. Group

5o Foule Mad . 2007,125(4):23741.

ORIGIMNAL ARTICLE

CONTEXT AND OBJECTIVE: Sspsis ond sepfiz
shack are wery commen condifions ameng
-:ri‘li-:u"y ill pofierts that lead t= m.lhiplu organ
dyshunction syndrome (MODS) and death, Cur
purposs was fo invsstigate the -u'Fch-:]r of sady
administration of d=xamethassn atisnts
wih septic shock, with the aim d: Fﬂﬁng the
progression towards MODS and death.

DESIGH AMD SETTING: Frospactive, randormized,
deu-Hird. :inglu-mnrtr :.ud-,.-. = ina
surgical intersive care unit at Hospital das Clink
cas, Faculdods d= Medicina da Universidade
de 550 Paule.

METHQ’hngd;fh;“midyl:Lmhﬂd 29 potisnts with
ssphic . Al =sligible palients were prospsc
ﬁ\dy randomized to recsive sither o doze of
0.2 ma’kg of dexamethasene (grove D) or
plocsbe [group Fl, given thres times af intersals

3& hours. The pofisrts were monitorsd owsr
o severrday pericd by means of the saquential

organ Failure assassment scons.

EEjULTE Patierts r=ot=d w.,{:'h Juml:;rlhusonﬁ
id not requirs m:opr:-smr v for as mucl
fime crvmr the sevan-day paricd cudpn:l the placebs
group [p = 0.042), Severrday mortality was &7 %
in group P [10 out of 15] ond 21% in growp O
3 out of 14] [relaties rigk = 031, PE% sonfe
derics interwal 3171 4o 0.88]. Damamethosone
enhanced the effects of vascpreser drugs.

COMCLUSIOMS: ECII‘I}' freatment with dsxamr

ethasore reducsd the ssvan-day mortali
saphic shozk mnhnndshmdumn?‘m 5

reduction of 28-day morid iy.

KEY WORDS: Infection. Septic shock. Sapsis.
Glucocorficoids. Dexamathazons.
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Table 1. Bassline characteristics of the patients with septic shack studied

Characteristics Group P In=15] Growp D in=14) P
Age (y=ars| Al £ 15 2211 0.2
Male S=x %) 46,7 429 0.5
Waight kg) 35117 485+ 150 0.32
APACHE Il score 1924 W5 053
SOFA soore 102 Dzl 044

Prier or preexisting cordifions 4
Hyp=ri=raion 284 333
Myocardial infarction 143 13.3
Diabetes 143 13.3
Livar dizmaze 7.1
COPD FAl -

Concer 21.4 20
Recsnt frauma 57 20

Other indicators of dissass ssverine
Mechanical veniilation ||:la}':| 40+£32 J4+25 .22
Sheck [doys of vazsoprassor usel 4210 3421 004

Graup P = placeba; gmup [e dawametha mne; APACHE = Acute Physiobay and Chranic Haalh Evalintian; 5064 = saquentin]
argan falbe assessmant COFD = chmnk ohsructve pulmanary dimase.

a0

&0 Or
40 mc
=

0

#

I

7 days

28 days

Figure 1. Comparisen of mortality in Group D and Group P, for sevenday pericd
[*relative risk, RR = 0.31; 95% confid ence interval, Cl: 0.1 1-0.88) and 28-day pericd
[RR = 0.43; 95% Cl: 0.31-1.29).

- SCFA scors
15 T T = T
N P A N R
A s
T 1L

Figure 2. Evalution of sequential organ failure assessment (SCFA) score for group D
and group P for a seven-day peri-:uf
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[ patients were given intravenous dexametha-
sone (0.2 mg/ke, three doses ar intervals of 36
hours) while Group P panients received placebo
iphysiological saline salution 0.%%; three doses
ar intervals of 34 hours).™

The baseline severiry ofillness was assessed
using the Acute Physiolopy and Chronic
Healeh Evaluation I Score (APACHE II).*
Parients were assessed daily for seven consecutive
days using the sequen tial organ failure sssesament
soore (SCFA) M or untl their discharge from
the JCUL. Lactate plasma concentrations were
also measuped daihy'

The panients recerved conventional
therapy with regard o antbiotic regimens,
serial blood cultures (whenever their body
temperature was grearer than 38 C) and
discharge criteria. Relevane clinical and labora-
tory restswere conducted daily throughour the
audy. The subjects were evaluated during their
gay in the [CL in relation o the duration of
vasopressor support (30FA score for cardio-
vascular system of two or more), duration of
mechanical vennlation and morralicy.

All patients who progressad o refrac-
tory septic shock, despire using high doses
of norepinephrine (= 0.5 pg/kgminure)
and doburamine (= 20 pgfke/minute), were
excluded from the study and administration
af hydrocortisone (100 mg every 8 hours)
was stared 1%

Staristical analysis was performed using
the Sigma Star for Windows program, ver-
don 2.03 (Sraostcal Package for the Social
Sciences, SP55 Inc). For contnuous vari-
ables, the weaments were compared using
the Student ¢ rest, Mann-Whimey U rest and
owo-wiy analysis of variance (AMOVA) for the
mearment and outcome conditions. Relarive
risk and confidence inrervals were caleulated
for treared patients in relation to seven-day
and 28-day morealicy:'

RESULTS
The mean age it standard devdarion, TN
af the 29 patents was &4 £ 13 years (range:
34 to 88 years). The study involved 13 males
and 1& females (45%/55%). The mean age
i+ 8D of Group Db was 89 + 11 years while
for Group P irwas 61 + 15 years (p = 0.12).
There was no difference berween these groups
with regard vo APACHE 1120 £ 5 for Group
Dvand 19 £ 4 for Group Pi p = 0.53), The
baseline demographic characteristics and dis-
ease severiry were similar in the placebo and
dexamethasone proups (Table 1),
The seven-day moreality in Group P
was 67% (10 out of 15) and in Group D it
was 21% (3 out of 14) irelatrve nisk - 0,315

Sao Pauk Med |. 2007; 1251423741,



95% confidence interval: 0.11 to 0.88); the
number needed to mear (NWNT) was 2.17.
The 28-day mormlicy in group P was 80%
(12 out of 15) and in group D it was 50%
(7 outal 14) (relanve risk - 0.63; 95% confi-
dence interval: 0.31 1o 1.29) (Figure 1). With
regard o collareral effects from dexametha-
sone {increased plucose, secondary infections
or gastrointestinal hemorrhage), only one
patient in Group P developed pneumonia
(on the fourth postoperative day following
aneurysm repair).

The owo groups showed similar SOFA
scores during the sdy (Figure 2). No dif-
ferences were found in eoagulanon disorders
(plateler coune), liver disorders iserum biliru-
hin), kidney disorders (serum creatinine) or
central nervous system dysfuncrion (according
to the Glaspow scale).

Crver the first 24 hours afrer dexa-
methasone administration, the respiratory
system showed an improved PaO% R rano
(Mann-Whirney rest; p = 0.041). However,
thiz improvement did nor persise through-
out the study (Figure 33, The duration of
mechanical ventilation was 3.4 + 2.5 days
for Group [V and 4.0 £ 3.2 days for Group
Pip=-0.22)

The duranon of vasopressor therapy was
sratisrically different harween the groups: 71.9
+ 28.2 hours per patient for Group D and
21.1 + 18.6 hours for Group P (p = 0.042)
(Figure 4.

The two groups were similar in relation
to lactare assays during the seven-day period
(Figura 3).

DISCUSSI0OM
Drexamethasone enhances the effecs of
vasopressor drugs and evaluarion of the res-
piratory system showed improvements { better
Pal Fir | rario) over cthe first day after its
administration. Early trearment with dexam-
athasone reduced seven-day morralicy among,
sepric shock patients and showed a trend
towards reduction of 28-day morealicy
Drexamethasone was chosen because of 1is
potency and long-lasting action (36548 hours)
and irs higher ant-inflammarcry and lower
mineralocorricoidal effects. In comparison
with hydrocornsone, dexamethasone causes
no changes in sodium reabsorption and does
not interfere in the water balance, thus avoid-
ing hypervolemia and sodinm disturbances.™
We had already rested dexamethasone in STRS
parients with some improvemnents,” so we
decided toextend char study to sepric parients
inorder to investigate its benefits and observe
any possible adverse effects.
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Fig.lre 3 Signi{icunr im provement [*]) in Pale/FiCe rafic during the first duy in Group

D [p = 0.041).
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Figure 4. Duration in hewrs of wmpreaa-:rﬂﬂemp‘y for Group D and Group P ("p = 0.042).

Lactate evalution
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Fig.lre 5. Evelution of lactate cancentration [mg.-"r:”:l for Group D and Gmup P

over a amn-du}r |:u=_-ri|:u::|.
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A

The pathophysiclogy of sepsis includes
host inflammatory response, endothelial dam-
age, increased coagulation with decreasing
fibrinolysis, fibroproliferarion and microclot
formation and relative ad renal insufficiency.
Howrever, this systemic inflamm atary response
may lead to crgan dysfunction instead of pro-
tecting and repulating homeostasis."”

Corticostercids can improve the effects
of vasopressor drugs, by reestablishing re-
cepror sensitivity, with bemer effecs using
lower doses.’® The first explanation far the
hemodynamic improvement seen in patients
receiving corticosteraids was based on cbserva-
tions of the relative adrenal insufficiency that
they mighr develop.'** In addidon, some
published repores have shown thar parienrs
without relatrve adrenal insufficiency could
display betrer evolution following corticos-
teroid therapy.'* These reports may serve to
supportour resules of early discontinuar on of
wisnpressol therapy among parients receiving
dexamethasone,

Currently, the recommendations for corti-
costercids and sepas are thar this class of drugs
should be used during refractory septic shock,
but not during severe sepsis in the ahsence of
shock or when only mild shock is observed.®
Whether or nor sepsis is the systemic inflam-
matory response oo infection, sepsis, severs
sepsis and sepric shock constiute different

gradations in the continuum of a disease proc-
ess. Moreover, the continunm of this processis
correlared with increasing organ dysfunction
and morealiy. Early infusion of corticostersids
to block the process thatbegan with an inflam-
matory reaction deserves o be testad.

The acton of corticosteroids in septic
patients can be expliined by the relative
adrenal insufficiency of these patients, bur
it seemns to us that the principal mechanism
of acton of corticosteroids is based on their
anti-inflammartory effect. Several studies
have been using hydrocortisone following a
corticotropin stimulation test.® However, it
needs to be asked whether the corticotropin
stimulation test is really necessary. "We have
been using dexamethasone 0.2 mg'kg in
SIRS patients and we have not observed
any adverse effects ar this dose. Therefore,
even when including patie nts with adequate
adrenal reserves, the use of corticosteraids ar
“phrsiclogical” doses will not lead 1o adverse
effects like pastrointestinal hemorrhape or
secondary infections.

An experimental study showed that cor-
ticostercids decreased pulmonary edema and
collapen formarion® Another study dem-
onstrated an iMprovement among patients
with ARDS, following corticostaraid therapy,
probably becanse of inhibition of pulmonary
fibroproliferarion.*** These previous stud-
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ies support our observation that patients
mreated with dexamethasone displayed a better
Pa (R, ratic on the firstday after therapy.
Hewwrerver, the use of corticostercids for trear-
ing the aarly phase of acute lung injury (ALT)
and ARDS has not been recommended (the
recommendations include only the fibropro-
liferation phase).® Even the patents in this
arudy who received dexamethasone during the
early exudative phase (days 1-5) of ALIVARDS
showed an improved Pal (RO rado. The
rationale may indude the shservarion that the
integrity of the epichelial barrier in resolving
the abvenlar edema appears to be a determin-
ing factor in the outcome for ARDS patients.
Patients who can concentrate the protein in
the edemarous fluid during the first 12 hours
of illness are more likely to recover than
those who cannot Finally, since the change
in the PaCh, /R0, ratio following the initial
mearment for ARDYS could pre-discriminarte
berween suravors and non-survrvors,™ the
use of corticosteroids in the early phases of
ALVARDS mighe be considered to be a rea-

sonable measure.

CONMCLUSIOM

Drexamethasone enhanced the effects of

vasopressor drugs and early treament with

dexamethasone reduced the seven-day moreal-
ity among septic shock parients.
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RESUMDO

Tratamen e pralmtg com dexametasona em pacientes com chnque sephico: ensaio clinice
prespechve & aleatons

COMTEXTO E OBIETIVO: Sepes & choqus séptice 15o dosncas muits comuns sm pacientss grawsmente
wnfermos, svolvinde mwitas vezse com sindrome da dishingao ds m|:||liplcu Grgaos (SDMOC) & mors. A
proposha dotraboho ki investigar o sficécia do administrasao precoos de dexameiasona o sshes pacienhss,
wntardo svilor o progressao f:chuque séptico pora SDMC & marte.

TIPCH DE ESTUDO E LOCAL: Estuda prospective, ulﬂul&iq duplormers erml:-erh:h, monocénirios, realizada
na Unidade de Terapia Int=rsiva péscperatéria da HmpiruTclus Clinicas da Fazuldade de Medicina da
Univarsidads d= 532 Paula.

METODOS: Foram sstudodss 29 paciertes com choque séptics. Js parlicipantes foram alsateriaments
divididos am daiz grupos que recsberam 0,2 markg ds dexametassna igrups D) ou plossbs fgrupe Fj,
repetidas a coda 28 horas, Os pocientes foram acompanhodos durante sete dias de internosdc na Unidade
e Terapia Intensiva atrovés do sscare SOFA (Sequential Organ Failure Assessment],

PESULTADOS: T's pocisntes que receberam dexomstasona necsssitoram de mencs emps de fratamends
com vascpressores durants o periods de sebe dias [p = 0,043). A morfalidade em sete dias no grups P
foi de £7% (10 em 15 & no grope D ki ds 21% (3 #m 14} frisco relative = 0,31, intereake d= confiarsa
Q5% 0,110,848,

COMNCLUISED: O rolamento pracoce com dexametasona dot pocientes com chogue séptico reduzio a mor
nlidode sm cate dics de cn:-mpmhumenbe rcatrou tendéncia de redut;ﬁc- da moralidods em 28 dias.

PALEVRAS-CHAVE: Infeccds. Choqus séptico. Sepse. Glucocortictides. Daxometasona.

300 Foule Med ). 2007, 125(4):23741.
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Septic shock is a severe inflammatory state cansed by an infectious agent. Our purpose was to investigate serum amyloid A (5440
protein and C-reactive protein (CRP) as inflammatory markers of septic shock patients. Here we evaluate 29 patients in post-
operative period, with septic shock, in a prospective study developed in a surgical intensive care unit. All eligible patients were
monitored over a 7-day period by sequential organ failure assessment (SOFA) score, daily CRE 5AA, and lactate measurements.
CRP and 5AA strongly correlated up to the ffth day of observation but were not good predictors of mortality in septic shock.

Copyright © 2008 Domingos Dhas Cicarelli et al. This is an open access article distributed under the Creative Commons
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1. INTRODUCTION

Severe sepsis and septic shocks are a common cause of mor-
tality in intensive care unit (ICU) [1]. They are a state of sys-
temic inflammation in response to infectious agents that can
lead to multiple organ systern faihare and death.

The systemic inflammatory response to infection in-
volves the release of several mediators, which has led to
the sugpestion that some of these mediators could be used
as markers of sepsis severity [2]. Among the acute-phase
proteins that participate in the inflammatory response, C-
reactive protein (CRF) is a component of the innate immune
system that binds phosphocoline and recognizes some for-
eign pathopens as well as phospholipid constituents of dam-
age cells; serum amyloid A (SAA) protein is an apolipopro-
tein that rapidly binds to high-density lipoprotein after
their symthesis, influencing cholesterol metabolism during
inflammatory states, causing adhesion and chemotaxis of
phagocitic cells and lymphocytes [3, 4]. In some patients
with chronic inflammation, the net effect of increased SAA
production may be deleterious due to tissue deposition of
its fragments and the development of systemic amyloidosis
[3.5].

CRP and SAA display a similar pattern in most inflam-
matory diseases, reaching a maximum serum concentration
about 24 hours after the inflimmatory process sets in and

slowly decreasing [6]. CRP is commonly used as a marker
of an acate inflammatory state, produced by the liver in re-
sponse to tissue injury or infection [7]. Its plasma concentra-
tion has been reported to parallel the clinical course of infec-
tion and the fall of the protein level indicates the resolution
of infection [1]. SAA is the other major acute-phase protein
in humans, with the earliest and highest increase rate of all
acute-phase proteins, including CRP [4, 8]. SAA concentra-
tions usually parallel those of CRP. Some authors have been
reported that SAA appears to be a clinically useful marker
of inflammation in bacterial or viral infection likewise CRP
[9]. Although some studies suggest that SAA is a more sensi-
tive marker of inflammatory disease, assays for SAA are not
widely available at present [4].

Until now, no study has compared daily CRP to SAA
plasma concentrations in postoperative patients with septic
shock, or has correlated them to the severity of patients rep-
resented by SOFA score. This stady aimed to evaluate CRP
and SAA measurements as markers of severity of septic shock
patients during postoperative period.

2. METHODS

This study was prospective at a surgical ICU. After approval
by a local ethics committee, informed consent was obtained
trom patients or from their next of kin prior to enrollment
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Tance 1: Baseline characteristics of the patients. 40

Characteristics n=71% 1

Age (years) 65+ 13.9 =

Iale sex 45% E 3

Weight (kg) 63.5+ 11.7 =

APACHE I score 19.8 £ 4.5 o 10

SOFA score 96+ 2.3

Prior or preexisting conditions (%) a

Hypertension il

Myccardial infarction 127

[habetes 127 —#— Monsurvivor

Liver disease 6.9 —- Surviver

COFD 6.3 Fravre 1: CRP evolution of survivors and nonsurvivors during the

Cancer 0.7 first weel: (M5). M5 not statistically significant.

Surgery (%)

Multiple trauma (excluding head trauma) 34

Gastrointestinal surgery 759 the concentration of the protein in SAA standard test (CV

Major vascular surgery 6.9 between 5.4% and 6.4%).

Tharacic surgery 34 Statistical analysis was performed using commercial

Urologic surgery 10.4 available package. Multiple logistic regressions were per-

Other indicators of discasc severity {days) formed to test mortality of 7 or 28 days follow-up. A dis-

Mechamical ventilation 40+ 3.2 tribution analysis was made by the Kolmogorov-Smirnov

Shock (use of vasopressor) 424 19 test, Pearson correlation coefficients were determined, and

APACHE: acute physiclogy and chronic health evalwation, S0FA: sequential
organ failure asseszment, COPLe chronic obstnuctive pulmonary diseass.

[10]. Twenty-nine patients admitted into the surgical ICU
of the Hospital das Clinicas da Faculdade de Medicina da
Universidade de 530 Paulo had taken part in the study. Ad-
ditional three patients were excluded after their next of kin
gave up the signed consent. Patients with septic shock diag-
nosed during ICU stay were eligible for the study. We used
the American College of Chest Physicians/Society of Criti-
cal Care Medicine Consensus Conference definition of sepsis
and septic shock [11]. Patients under 18 were excluded.

Severity of illness at the baseline was assessed based
on the acute physiclogy and chronic health evaluarion IT
{ APACHE II) score [12]. Patients were assessed daily for 7
consecutive days using the sequential orvgan failure assessment
score (SOFA) oruntil their discharpe from the 1CU when oc-
curring in less than 7 days [13-15]. C-reactive protein and
serum amyloid A protein were also measured daily.

The patients received conventional therapy regarding an-
tibiotic regimens, serial blood cultures {whenever that body
temperature >38°C), and discharge criteria. Relevant clini-
cal and laboratory tests were conducted daily throughout the
study.

Blood samples for CRP and SAA dosage were thawed and
assayed in batches in an automated analyzer (Behring Neph-
elometer Analyzer II, Dade Behring, Marburg, Denmark)
for particle-enhanced immunonephelometry using commer-
cial kits. The analytical sensitivity and accuracy for CRP was
0.0175 mgfL {coefficient of variation (CV) 7,6%). The ana-
Iytical semsitivity and accuracy for SAA was determined by
the lower limit of the reference curve and thus depended on

repeated measures were tested by ANOVA. A P value < .05
was considerad significant.

3. RESULTS

The mean {+5D) age of the 29 patients was 65 = 13.9 years
irange, 34 to 88 years). The study involved 13 males and 16
females (45%/55% ). The APACHE 11 score of these patients
was 19.8 = 4.5 (Table 1). Table 2 represents the microbiolog-
ical characteristics of the studied patients.

SOFA did not show increase from Day 0 to Day 7 of
observation (P = 589, ANOVA) while CRP reduced sipnif-
icantly from Dray O till the end of observation period (P <
001, ANOWVA followed by Holm-Sidak test) as well as SAA
(P <001, ANOVA followed by Holm-Sidalk test) { Table 3).

CRP and 5AA concentrations did not present any corre-
lation with SOFA.

On the other hand, CRP and SAA have shown a good
correlation from Day 0 till Day 5 ( Table 4).

Mortality of these patients in 7 days was 44.8% (13 in 29
and in 28 days was 65.5% (19 in 29). CRP and SAA concen-
trations were not associated with Day 7 mortality (Table 5).

CRP and SAA concentrations evolution during the first
week comparing survivors and nonsurvivors were not statis-
tically significant (Fipures 1 and 2).

4, DISCUSSION

The present study revealed significant positive correlation
between 5AA and CRP in postoperative septic shock patients.
SOFA or APACHE 11 did not correlate with those serum mea-
surements. Meither marker nor index was associated with
mortality rate.
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Tasre 2: Microbiological characteristics of patients.

Patient Surgery/phatology Antibiotics Type of crganism Type of culture

1 Cholecistectomy/biliary abscess WVanco + cefepime 5. aureus Abscess culture

2 Empyema pleural drainage Ceftriaxone + clindamycin 5. pyogenes Pleural abscess culture
3 Cholecistectomy/biliary abscess Ceftriaxone + metronidazole — Megative cultures

4 Cystectomy/pyuria Ceftriaxone + metronidazole — Megative cultures

5 Aortic bypassifleg amputation Ceftazidime + clindanmycin P aeruginosa Surgical site culture
& Colectonyy/cavity contamination Cefiriamone + metronidazole — Megative cultures

T Calcaneal exposure fracture Ciprofl ooacin E. faccalis Surgical site culture
8 Pyonephroesis drainage Ceftriaxone E. pneumoniae Urinary culture

3 Sigmoidectomy Cefiriamone + metronidazole AL baumanii Blood culture

10 Hemicolectony Ceftriaxone + metronidazole Candida albicans Blood culture

11 Enterectomy/mesenteric ischemia Ceftrisxone + metronidazale — Megative cultures
12 Pancreatic-duodenal resection Ceftriaxone Serratia marcesens BAL

13 Pancreatic-duodenal resection Ceftriaxone + metronidazole 5. coag negative Blood culture

14 Retroperitoneal abscess drinage Cefepime + vanco + imipenem P aeruginosa Blood culture

15 Abdominal aneur ysm repair Vanco + imipenem 5. aureus Blood culture

16 Sigmoidectomy/perforative lesion Ceftriaxone + metronidazole Serratia marcesens Ascite culture

17 Colectomy Cefepime + vanco 5. aureus Blood culture

18 Gastric uloer Ceftrisxone + metronidazole — Megative cultures
19 Cholecistectomy Cipro + metronidazole Escherichia coli Urinary culture

an Hemicolectomy Cefepime + vanco + metro E. cloacae Blood culture

21 Enterectomy/ cavity contamination Vanco + imipenem — Megative cultures
22 Colectony Cefiriawone + metronidazole AL baumanii Blood culture

23 Colectomy Ceftrisxone + metronidazole P acruginosa Blood culture

24 Enterectomy/ cavity contamination Ceftrisxone + metronidazole — Megative cultures
25 Cervical abscess drainage Imipenem + vanco + metro E. pneumoniae Blood culture

26 Sigmoidectomy/perforative lesion Ceftriaxone + metronidazole P. aeruginosa Blood culture

27 Sigmoidectomy Cefepime + metronidazole 5. aureus Blood culture

28 Pyonephrosis drainage Cefepime + metronidazole — Megative cultures
29 Colectonyy Ceftriaxone + metronidazole P. aeruginosa BAL

Vanooo vanoomycin, Cipros ciproflogacin, Metro: metronidazole, 5. awreus: Staphylocooous aursus, 5. pyogenes Streptocccous progenes, P aeruginosa: Pseu-
domaonas aeruginosa, B fecalis Entercbacter fascalis, K. pnewmonias: Elebsiella pneamaoniae, A. bawmnanii: Acinetobacter baurnanii, 3. coag negative: Staphy-
lzcocous coagulase negative, E. cloacae: Entercbacter cloacas, BAL: bronchaalveolar lavage.

Tapce 3: 50FA, CRP and 5AA during the study peried (mean + 507,

Dayo Day 1 Dlay 2 Dhay 3 Dray 4 Dray 5 Dy & Dy 7
SOFA 96+2.3 10+ 26 94+ 4.1 98 +44 94+ 4.2 29+ 37 B7 41 86+ 35
CRP 19.8 + 8.4 W09 +9] 16.3 + 6.2 132+ 59 1Lax£7.7 127+ 11.2 119+ 83 100+ 4.4
SAA 47 + 39.8 372x281 15+ 1148 227184 186+ 208 24,7+ 25.8 223+ 20.5 217+ 168

SOPBA: saquential crgan failure assessment, CRP: C-reactive protein, 3440 serum amyloid A AMOVA. Bqual variance test: S0FA P = 956, CRP P= 062, 544
P=_055

phase changesreflect the presence and intensity of inflamma-
tion and they have long been used as a clinical guide for di-
agnosis and management. Among patients with plasma CRP
concentrations higher than 10 mg/dL, 80-to-85 percent have
bacterial infections [4, 19]. In our study, all the patients were
in septic shock with documented infection. We could observe
that all patients during the 7-day period of observation pre-
sented plasma CRP concentrations greater than 10 mg/dL,
according to results that Gabay et al. in a review article cited
[4]. This fact could indicate that sepsis is secondary to bac-
terial infections. In relation to plasma SAA concentrations, a

544 has been considered by some authors to be equiva-
lent to CRP in patients with bacterial infections diseases in
clinical practice [16]. Other authors suggest that 544 is a
more sensitive marker than CRP in infections with low in-
flammatory activity (including many viral infections) and in
other clinical conditions, especially those involving the lung
tissue [16, 17]. Yet other stadies have confirmed the role of
SAA and CRP in diagnosis and management of neonatal in-
fections [ 2, 18].

The patterns of cytokine production and the acuate-phase
response differ for different inflammatory conditions. Acute-
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Tasre 4: Pearson coefficient for SAA and CPR. CRP levels. Some authors believe that the older the patient
. Povalue is, the higher CRP levels that can be observed [21].
Dar 0 T D001 In conclusion, SAA protein and CRP are strongly corre-
: N ' lated, but were not good predictors of organ dysfunction and
Day 1 0.600 0004 mortality in septic shock.
Day 2 0464 034
Dnl‘_r 3 0.529 024
D.l‘_ral 0651 L0062 REFERENCES
Day 5 0.778 0028 _ . o
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