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Resumo

Terapia empirica com antimicrobiano de amplo espectro faz parte do manejo
inicial padrao de pacientes com neutropenia febril (NF). Evidéncias suficientes de
quais esquemas antibidticos devem ser inicialmente prescritos ja existem; embora,
nenhum estudo randomizado tenha avaliado se a aderéncia a programas de controle
de antimicrobianos (PCAs) resulta em diminuigdo das taxas de mortalidade por esta
sindrome. No presente estudo de coorte prospectivo, realizado em um hospital
terciario no periodo de outubro de 2009 a agosto de 2011, avaliou-se o impacto da
aderéncia ao PCA, aferida através da prescricdo antimicrobiana inicial, na
mortalidade em 295 episddios de NF (em 145 individuos adultos) que necessitaram
de tratamento endovenoso hospitalar. Apds analise multivariada através de
regressédo de Cox, incluindo outros preditores de mortalidade, a aderéncia ao PCA
mostrou-se fator de protecdo independente para morte 28 dias apds inicio do
episodio de NF (razédo de hazard ajustada[HR], 0.29; intervalo de confianca de 95%
[IC 95%)], 0.11 a 0.72). Os fatores de risco encontrados para a nado-aderéncia ao
PCA foram presenca de hipotenséao (risco relativo ajustado[RR], 1.90; IC 95%, 1.37
a 2.63), diarreia (RR, 2.13; IC 95%, 1.66 a 2.73), dor perianal (RR, 2.08; IC 95%,
1.54 a 2.82), suspeita de foco infeccioso em cavidade oral (RR, 2.45; IC 95%, 1.75 a
3.43) e manifestagbes cutaneas de infecgdo (RR, 2.34; IC 95%, 1.81 a 3.04). A
escolha antimicrobiana inicial & particularmente importante no manejo inicial do
paciente com febre em vigéncia de neutropenia; a aderéncia ao PCA, que preconiza
0 uso racional de antibidticos, mostrou ser efetiva na redugdo de mortalidade
durante o curso da doenga. A presenca de fatores modificadores da terapia inicial

representa risco para ndo-adesao ao programa de controle de antimicrobianos.



PALAVRAS-CHAVE: neutropenia febril; aderéncia; programa de controle de

antimicrobianos; politica de antibidticos; mortalidade.



Abstract

Empirical therapy with broad-spectrum antimicrobial is part of the initial
management of patients with febrile neutropenia (FN). Enough evidence on which
antibiotics schemes should be initially prescribed already exists; however, no
randomized study has evaluated whether adherence to antimicrobial stewardship
programs (ASPs) results in lower rates of mortality from this syndrome. In the present
prospective cohort study performed in a tertiary hospital, from October 2009 to
August 2011, we evaluated the impact of adherence to ASP, measured by initial
antimicrobial prescribing, in mortality of 295 episodes of FN (in 145 adults) that
required intravenous inpatient treatment. After multivariate analysis through Cox
regression, including other predictors of mortality, adherence to ASP proved to be an
independent protective factor for death 28 days after the beginning of the episode of
FN (adjusted hazard ratio [HR], 0.29; 95% confidence interval [95% CI], 0.11 to
0.72). The risk factors found to noncompliance to ASP were presence of hypotension
(adjusted relative risk [RR], 1.90; 95% ClI, 1.37 to 2.63), diarrhea (RR, 2.13; 95% ClI,
1.66 to 2.73), perianal pain (RR, 2.08; 95% CI, 1.54 to 2.82), suspected source of
infection in oral cavity (RR, 2.45; 95% CI 1.75 to 3.43) and cutaneous manifestations
of infection (RR, 2.34; 95% CI, 1.81 to 3.04). The choice of antimicrobial is
particularly important in the initial management of patients with fever in the presence
of neutropenia; the adherence to ASP, which calls for rational use of antibiotics, was
effective in reducing mortality during the course of the disease. The presence of
signs or symptoms that demand changes in the initial therapy poses risks to non-

adherence to the antimicrobial management program.



KEYWORDS: febrile neutropenia; adherence; compliance; antimicrobial stewardship
program; antimicrobial management program; antibiotic control program; antibiotic

policy; mortality.
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1 Introdugao

Neutropenia Febril (NF) secundaria a quimioterapia citotoxica configura
emergéncia médica que exige imediata administragcdo empirica de antimicrobianos
de amplo espectro devido a sua elevada morbimortalidade (1,2). Sinais e sintomas
de infeccdo sdo geralmente sutis ou ausentes pela falta de resposta inflamatéria (3),
fato este que ressalta a importancia da rapida avaliagdo e do manejo preciso dos

pacientes com esta sindrome.

O tratamento endovenoso empirico inicial deve ser realizado através de
monoterapia com antibidtico B-lactdmico com atividade antipseudomonas (ex.:
ceftazidima, cefepima, piperacilina/tazobactam, meropenem ou imipemem) (4). A
associagdo de uma segunda classe de antimicrobianos ao esquema terapéutico
inicial é indicada em situagdes especiais, tais como a adicdo de vancomicina nos
casos de instabilidade hemodinamica, suspeita de infec¢ao relacionada a cateteres
venosos, pneumonia e infeccdo de pele ou partes moles; ou inclusdo de
metronidazol na presenga de sintomas gastrointestinais (ex.: diarreia, dor abdominal,

dor perianal) (4,5).

A implementagdo de Programas de Controle de Antimicrobianos (PCAs) tem
por objetivo prevenir ou desacelerar a emergéncia de patégenos multirresistentes,
reduzir os custos relacionados aos cuidados de saude e diminuir morbimortalidade
(6,7). Apesar de haver estudos que demonstram impacto em desfechos clinicos
(maiores taxas de cura, menores taxas de falha de tratamento, menores incidéncias
de infecgbes por germes multirresistentes) (8-13), poucos trabalhos tem exibido

impacto em mortalidade pela aplicagdo de PCAs (14). Da mesma forma, as



evidéncias disponiveis sobre a efetividade de PCAs na redugdo de mortalidade em
neutropenia febril sdo escassas (15) e provenientes de pesquisas que nao foram

primariamente desenhadas para averiguagao deste desfecho.

A presente dissertagédo tem por objetivo expor uma breve revisao da literatura
a respeito do tratamento e da importdncia dos programas de controle de
antimicrobianos em neutropenia febril. Por fim, sera apresentado o estudo que
avaliou o impacto em mortalidade da aderéncia ao programa de controle de
antimicrobianos em pacientes com neutropenia febril internados em um hospital

terciario.



2 Revisao da Literatura

2.1 Definigdo

Neutropenia febril &€ definida pela presenca de febre (temperatura oral
unica = 38,3°C ou temperatura oral = 38,0°C por um periodo maior do que 1
hora) em vigéncia de neutropenia (contagem de neutrdfilos < 500 células por
microlitro ou < 1000 células por microlitro com perspectiva de queda a valores

< 500 células por microlitro em 48 hs) (4).

2.2 Fisiopatogenia

Neutrofilos, pertencentes ao grupo dos polimorfonucleares (PMNs)
juntamente com eosindfilos e basofilos, sdo células brancas granulociticas
responsaveis pela resposta imune imediata do organismo a infeccdes
bacterianas e fungicas. Eles correspondem a aproximadamente 60% dos
leucocitos circulantes e sua producdo costuma ocorrer na medula Ossea
durante um periodo de 10 a 14 dias. Uma vez liberados na circulagao
sanguinea, costumam sobreviver por apenas 4 a 8hs até encontrarem um
alvo para fagocitar e destruir. Os neutréfilos da corrente sanguinea sao
direcionados ao patodgeno infectante através de sinalizagdo de antigenos
liberados pelo préprio microorganismo — processo denominado de
quiomiotaxia. Através da marginagédo, os neutréfilos aderem a superficie de
células endoteliais e pelo mecanismo de diapedese passam do espaco

intravascular para o sitio de infecgdo. Apos a localizacado do infectante, o PMN

14
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invagina-se de modo a englobar o patdogeno — processo chamado de fagocitose. O
complexo vaculolar contendo o germe fagocitado (fagossoma) é entdo fusionado ao
lisossoma, formando o fagolisossoma que, através da agcédo enzimatica, destréi o

microorganismo fagocitado (16).

Neutropenia € complicagao frequente do tratamento quimioterapico do cancer.
A incidéncia varia de 10 a 50% para pacientes com neoplasia sélida e pode
acometer até 80% dos individuos com neoplasia hematologica (17). A quimioterapia,
através de acao citotdxica direta, suprime a habilidade da medula 6ssea em manter
uma adequada produgéo de neutrodfilos (18) e, também, reduz a atividade fagocitaria
dos PMNs circulantes (19). Tanto a severidade quanto o risco de infecgdo sé&o
inversamente proporcionais a quantidade de neutréfilos no sangue periférico (figura
1) (18). Pacientes com contagens de neutrofilos < 500 células/mm?® possuem uma
chance maior de infecgdo quando comparados com individuos com contagens ao
redor de 1000 células/mm?3. O tempo de neutropenia é igualmente determinante no
risco de infecgdo; pacientes com neutropenia prolongada (exemplo, > 10 dias)
apresentam risco adicional de infecgcdo. No entanto, ndo € apenas pela indugcao de
neutropenia que o paciente sob tratamento oncolégico tem risco aumentado para
infecgdes; a quimioterapia também provoca quebra da barreira mucosa do trato
gastrointestinal, facilitando a translocagdo de patégenos para o sangue. Além disso,
a prépria imunossupressao induzida pelo cancer e a frequente necessidade de
implante de cateteres venosos para realizacdo do tratamento, o que acaba por criar
uma “porta de entrada” para germes colonizadores da pele, sdo fatores que

potencializam o risco de infecgdo no paciente em quimioterapia (20).
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Figura 1. Severidade da Neutropenia e Risco de Infec¢ao
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Fonte: Quantitative Relationships Between Circulating Leukocytes and Infection in
Patients with acute Leukemia. Bodey, et al. Annlas of Internal Medicine 1966;

64:330.

2.3 Aspectos Microbiolégicos

Infecgdo clinicamente documentada costuma ocorrer em 20 a 30% dos
individuos com NF. Os sitios mais comuns de infecgdo s&o trato gastrointestinal, o
aparelho respiratorio e a pele. Bacteremia ocorre em 10 a 25% dos pacientes, sendo
esta mais frequente em um contexto de neutropenia prolongada (> 7 dias) e

profunda (contagem de PMNs < 100 células/mm?) (21).

No decorrer dos ultimos 40 anos, flutuagdo na epidemiologia das bactérias
isoladas de hemoculturas de neutropénicos febris tem ocorrido. Logo apds o
desenvolvimento da quimioterapia citotoxica, durante as décadas de 1960 e 1970,

houve predominio de bactérias gram-negativas. Apos, com o uso disseminado de
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dispositivos intravenosos nas décadas de 1980 e 1990, houve mudanga do perfil
microbiolégico dos germes isolados de hemoculturas de pacientes com NF,
passando a preponderar os gram-positivos. Atualmente, em decorréncia da
emergéncia de bactérias gram-negativas multirresistentes, ha uma tendéncia de
retorno do predominio de infecgdo por gram-negativos em determinados centros.
Por outro lado, estudos recentes, nos quais houve uso de profilaxia antibacteriana
por grande parte dos pacientes, tem evidenciado uma soberania de infec¢cado por

bactérias gram-positivas ( tabela 1) (21).

Na maioria dos hospitais onde ocorre 0 manejo de pacientes neutropénicos
febris, o germe mais amiude isolado em hemoculturas é o staphylococcus
coagulase-negativo, seguido por bactérias da familia enterobacteriaceae
(Escherichia coli, Klebsiella sp, Enterobacter sp, entre outras) , bactérias gram-
negativas  nado-fermentadoras (Pseudomonas sp, Acinetobacter sp,
stenotrophomonas sp) e outras bactérias gram-positivas (Streptococcus sp,
Enterococcus sp e Staphylococcus aureus). Entre as bactérias mutirresistentes,
enterobacteriaceae produturas de B-lactamases de espectro extendido, gram-
negativos produtores de carbapenemases, staphylococcus resistentes a meticilina e
enterococos resistentes a vancomicina sdo mais comumente isolados (21). Fungos
geralmente ndo s&o responsaveis por infec¢do no inicio do curso da neutropenia
febril. Eles costumam ser encontrados apds a primeira semana de neutropenia e de
uso de antibioticoterapia empirica. Entre os fungos, a Candida sp e o asperqillus sp.

s&0 os mais corriqueiros (4).
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Tabela 1. Microorganismos Isolados de Pacientes com Neutropenia Febril de

Alto Risco e a Influéncia da Profilaxia Antibacteriana no Perfil dos Germes

Isolados. Fonte: Changes in the Etiology of Bacteraemia in Febrile neutropenic

Patients and the susceptibilities of the Currently Isolated Pathogens. Reuben

Ramphal. Clinical infectious diseases, 2004;39:S25-31.

Fator ou patégeno Winston et al Feld et al Del Favero Cordonnier
(22) (23) et al. (24) et al. (25)
Profilaxia (%) 0 40 90 100
Bactérias gram-positivas 127 (44,4) 41 (44,1) 166 (66,1) 112 (67,1)
Staphylococcus coagulase negative 44 (15,4) 11 (11,8) 110 (43,8) 52 (31,1)
Staphylococcus aureus 14 (4,9) 2(2,2) 14 (5,6) 14 (8,4)
Streptococcus sp 41 (14,3) 26 (28,0) 31(12,4) 34 (20,4)
Enterococcus sp 14 (4,9) 1(1,1) 5(2,0) 6 (3,6
Outros 14 (4,9) 1(1,1) 6 (2,4) 6 ( 3,6)
Bactérias Gram-Negativas 159 (55,6) 52 (55,9) 85 (33,9) 55 (32.9)
Escherichia coli 63 (22,0) 20 (21,5) 41 (16,3) 30 (18,0)
Klebsiella sp 39 (13,6) 13 (14,0) 4 (1,6)
Pseudomonas sp 5(1,7) 6 (6,5) 24 (9,6) 13 (7,8)
Outros 52 (18,2) 13 (14,0) 16 (6,4) 12 (7,2)
Total 286 93 251 167

Nota: dados expressos em numero (%).

2.4 Quadro Clinico e Prognéstico

A Febre pode ser o unico sintoma de infeccdo grave nos pacientes

neutropénicos. A falta de células mediadoras da resposta imune faz com que os
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sinais e sintomas inflamatorios sejam muito sutis e, as vezes, ausentes (3). Por
exemplo, pacientes com pneumonia bilateral podem apresentar-se apenas com
discreta tosse seca e raio-X de térax normal; individuos com pielonefrite podem nao
apresentar piuria no exame comum de urina; faringites costumam n&o cursar com
secrecao purulenta na orofaringe, infecgdes cutaneas podem se manifestar apenas

com discreta hiperemia na pele.

Infecgbes que em individuos imunocompetentes costumam ser bem
localizadas e, as vezes, autolimitadas, nos pacientes com NF podem rapidamente se
disseminar e provocar quadro de choque séptico ou insuficiéncia respiratoria. Esta
combinagao de dificuldade diagndstica associada a rapida progressao de infecgdes
devido a falta de resposta inflamatéria, torna o paciente com neutropenia febril um
doente potencialmente grave que, apesar de oligossintomatico, necessita de
avaliacdo médica imediata (26). A taxa de mortalidade do episodio de NF
habitualmente gira em torno de 10% mesmo com tratamento (27,28). A mortalidade
costuma ser maior nos individuos com idade avangada (= 65 anos), neoplasia
hematoldgica, comorbidades clinicas, quadro de pneumonia, bacteremia por

bactérias gram-negativas ou gram-positivas e hipotensao.

2.5 Estratificacao de Risco

A estratificacdo de risco do paciente com neutropenia febril € fundamental na
decisao se o paciente recebera tratamento hospitalizado ou ambulatorialmente, por
via oral ou intravenosa (4,5). Classicamente, os fatores relacionados a baixa

probabilidade de complicagdes clinicas durante o episddio de neutropenia febril
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incluem neoplasia sélida, regime de quimioterapia ambulatorial, expectativa de
duragdo da neutropenia < 7 dias, estabilidade hemodindmica, Raio-X de Térax
normal, auséncia de anormalidades laboratoriais de provas de funcido renal e
hepatica , auséncia de sinais de comprometimento do sistema nervoso central,
neoplasia em remissdo e evidéncia de recuperagdo medular precoce (4,5,20,28).
Existem dois sistemas para estratificacdo de risco em pacientes com NF: a

classificagao de Talcott (29) e o escore MASCC (30).

A estratificagdo de Talcott possui sensibilidade limitada (32%); além disso, as
taxas de classificacdo errdbneas s&o altas (muitos pacientes sem complicagdes n&o
séo identificados pela regra de predigédo; outrossim, quando utilizado para definicdo
de tratamento ambulatorial, houve uma incidéncia maior de complica¢gdes do que o

previsto pelo escore) (31).

O escore MASCC (tabela 2) € um escore de facil aplicagdo que leva em
consideragao idade, status clinico na apresentacdo do episédio, procedéncia,
presenca de comorbidades e a doenga de base do paciente. Individuos com escore
= 21 sao classificados como de baixo risco. O ponto de corte de 21, proposto pelos
autores, apresenta valor preditivo para baixo risco de 94% e sensibilidade de 80%. A
mortalidade de acordo com o escore MASCC varia desde 3% para pacientes com

escore >21 até 36% para pacientes com pontuagéo < 15 (5).
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Tabela 2. Escore MASCC. Fonte: Association for Supportive Care in Cancer Risk
Index: a Multinational Scoring System for Identifying Low-Risk Febrile Neutropenic

Cancer. Klastersky J. et al. Journal of Clinical Oncology 2000;18:3038-51.

Caracteristica Pontuagao
Sintomas

- Leves ou ausentes 5

- Moderados 3
Auséncia de Hipotensao 5
Auséncia de Doenga pulmonar Obstrutiva Cronica 4
Tumor Sélido ou Auséncia de Infecgdo Fungica Prévia 4
Paciente ambulatorial (febre < 48hs de internagéo) 3
Auséncia de desidratagao 3
Idade < 60 anos 2

Nota: = 21 pontos = baixo risco; < 21 pontos = alto risco.

Adultos com NF classificados como baixo risco podem ser tratados com
antibidticos orais, desde que manifestem como Uunico sintoma a febre, nao
apresentem sinais de comprometimento sistémico (ex.: hipotensdo e calafrios),
tenham uma previsao de recuperagdo das contagens dos neutréfilos em < 7 dias e
nao apresentem fatores que possam prejudicar a absorgdo do antimicrobiano
(diarreia e vomitos, por exemplo) (20). Alguns pacientes classificados como baixo
risco podem ser tratados ambulatorialmente (figura 2), desde que tenham facil
acesso a cuidados médicos. Contudo, ha de se levar em conta que a maioria dos
estudos que avaliou o uso de antibidticos orais em NF envolveu pacientes

hospitalizados (4). Outra estratégia possivel inclui breve internacdo com uso de
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antimicrobianos endovenosos e exclusdo de infec¢gdes graves antes da alta com
plano de uso de antibidtico oral em seguida (4). Pacientes de alto risco ou de baixo
risco que nao preenchem critérios para tratamento oral, devem ser hospitalizados

para tratamento com antibioticoterapia intravenosa de amplo espectro (4,5).

Figura 2. Algoritmo de Decisdo do Local de Tratamento e da Via de

Administracao dos Antimicrobianos em Neutropenia Febril.

Neutropenia Febril

!

Calcular escore

MASCC
Alto Risco Baixo Risco
Internagao Hospitalar e Internagao Hospitalar para
Tratamento com tratamento com
antibioticoterapia antibioticoterapia oral
intravenosa de amplo (tratamento ambulatorial em
espectro determinados casos)

Fonte: Management of Febrile Neutropenia: ESMO Clinical Practice Guideline. De

Naurois, et al. Annlas of Oncology 2010;21(5); v252-6.

2.6 Tratamento

2.6.1 Antibioticoterapia Inicial
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O principal objetivo da terapia antimicrobiana empirica inicial é redugao de
morbimortalidade por infeccdes bacterianas até que os resultados das culturas
estejam disponiveis para guiar o tratamento (4,5). Em pacientes de baixo risco
selecionados, o uso da associacdo de amoxicilina/clavulanato com ciprofloxacino por
via oral é segura (figura 3) (28,32-34). Outros esquemas utilizados, mas menos
estudados nesta situacdo, sdo levofloxacino em monoterapia e a combinacado de

ciprofloxacino com clindamicina (4).

Para pacientes de alto risco ou de baixo risco que ndo preenchem critérios
para tratamento via oral, € recomendado o tratamento endovenoso com antibiético
B-lactamico de amplo espectro com atividade antipseudomonas em monoterapia
(figura 3)(4,5). A comparagao de monoterapia com terapia combinada em pacientes
com NF n&o complicada ndo evidenciou diferenga em mortalidade entre os dois
grupos de tratamento, apenas maior taxa de reagdes adversas no grupo da
politerapia (24,35). Esquemas eficazes incluem ceftazidima, cefepima,
piperacilina/tazobactam, imipenem ou meropenem (4,5,36-39). No entanto, cautela
necessita ser tomada em relacdo a ceftazidima, por apresentar diminuicdo de
eficacia contra bactérias gram-negativas (principalmente as produtoras ESBL) e
gram-positivas (40-42). Metanalise recente questionou a seguranga do uso de
cefepime na neutropenia febril ao encontrar maior mortalidade no grupo tratado com
a cefalosporina de 4° geragcdo quando comparado ao grupo tratado com outros
antimicrobianos (43); contudo, os dados n&o foram reprodutiveis por metanalise
publicada posteriormente pelo FDA (44), a qual evidenciou taxas de mortalidade em

30 dias estatisticamente semelhantes entre os pacientes tratados com cefepime e os
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pacientes tratados com outros antimicrobianos (6,21% vs 6,0%, diferenga de risco

ajustada, 5.38; IC95%, -1.53 a 12.28).

A associagdo de uma segunda classe de antimicrobianos ao esquema inicial
€ indicada em situagcdes especiais. Estudos randomizados que avaliaram a
vancomicina como parte da terapia antimicrobiana empirica inicial, ndo encontraram
menores taxas de mortalidade nos pacientes tratados com esta terapia (45);
contudo, em determinadas situacdes, a adicdo de vancomicina faz-se necessaria:
presenca de hipotensao, infecgcdo de pele ou partes moles, infecgcdes associadas a
cateteres venosos, pneumonia, mucosite severa (especialmente se foi utilizado
antibioticoprofilaxia com fluoroquinolona) (4,5,20,28). O acréscimo de metronidazol
ao esquema inicial é indicado em casos de ocorréncia de sintomas gastrointestinais
(diarreia, dor abdominal, dor perianal) devido a possibilidade de infec¢cdo por

Clostridium difficile (4,5).

2.6.2. Tempo de Tratamento

O tempo de duragdo da terapia com antimicrobianos € definido pelo
organismo causador e o sitio de infecgdo. A maioria das infecgdes de corrente
sanguinea, pneumonias e infecgdes de partes moles necessita de 10 a 14 dias de
tratamento. Recomenda-se que os antibiéticos sejam mantidos pelo menos até que
haja sinais de recuperagdo medular (contagem de neutréfilos > 500 células/mm?) e o
paciente esteja afebril por no minimo 24hs a 48hs (4,5). O mesmo vale para
pacientes com febre sem isolamento de germe em cultura. Nos episodios de

neutropenia prolongada, nos quais houve resolugdo dos sinais e sintomas de
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infecc&o apds ciclo completo de antibioticoterapia e nenhum patogeno foi isolado em
cultura, alguns autores recomendam o uso de profilaxia com fluoroquinolonas até
gue ocorra recuperacido medular; todavia, esta conduta carece de evidéncias de

efetividade (4).

Figura 3. Manejo Inicial da Neutropenia Febril.
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Tempo previsto de neutropenia < 7 dias; Tempo previsto de neutropenia > 7 dias; ou
auséncia de comorbidades c]lnlcas; presenca de comorbidades clinicas; ou
paciente clinicamente estavel. paciente clinicamente instavel.
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suspeita de infecgao por C. difficile.




26

Fonte: Clinical Practice Guideline for The Use of Antimicrobial Agents in Neutropenic
Patients with cancer: 2010 Update by the Infectious Diseases Society of America.

Freifeld AG, et al. Clinical infectious Diseases 2011;52(4):e56-e93.

2.6.3 Mudanc¢as no Esquema Antimicrobiano Inicial

Modificagdes no esquema antibacteriano inicial devem ser orientadas pelos
achados clinicos e microbiologicos. O paciente com febre persistente a despeito da
terapia inicial sem outros comemorativos clinicos e que encontra-se estavel,
raramente necessita de troca do esquema antibacteriano inicialmente instituido (4,5).
A conduta mais adequada para estes casos é aguardar o resultado das culturas,
investigar possiveis sitios de infeccdo e ajustar a terapia antimicrobiana de acordo
com os achados microbiolégicos. Pacientes de baixo risco que vinham em regime de
tratamento ambulatorial, na presenca de febre persistente, devem ser imediatamente
hospitalizados e tratados como pacientes de alto risco com antibioticoterapia
endovenosa (4,5). Individuos que evoluem com instabilidade hemodinamica ou
cardiorrespiratoria durante os primeiros dias da terapia inicial, devem ter o espectro
do esquema antimicrobiano ampliado de modo a cobrir bactérias resistentes gram-
negativas, gram-positivas, anaerdbios e fungos (4). Este objetivo pode ser atingido,
por exemplo, trocando-se uma cefalosporina prescrita inicialmente por
carbapenémico e associando-se vancomicina e fluconazol (ou outra classe de

antifungico, caso profilaxia tenha sido realizada com fluconazol).

Terapia empirica com antifungico de classe diferente daquele usado como

profilaxia deve ser considerada no paciente de alto risco que permanece febril apos
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4 a 7 dias de antibioticoterapia empirica, especialmente se o tempo de neutropenia
previsto é prolongado (4,5). Nao existem evidéncias de diferenga de eficacia entre a
maioria dos antifungicos sistémicos disponiveis (anfotericina B convencional,
preparagdes lipidicas de anfotericina B, voriconazol ou echinocandinas). O que
parece diferenciar as opg¢des é a maior nefrotoxicidade, evidenciada em alguns
estudos, da anfotericina B convencional em relagdo as outras alternativas que sao
financeiramente mais onerosas (46). Outra abordagem aceitavel, nos casos
clinicamente estaveis, € o tratamento antifungico preemptivo, no qual associa-se
antifungico apenas naqueles pacientes com evidéncia adicional de infecg&o fungica
invasiva (achados radiologicos compativeis, niveis seéricos de galactomannana

elevados, evidéncia microbiologica) (47).

2.7 Profilaxias

2.7.1 Profilaxia Antifungica

Profilaxia antifungica € indicada para aqueles pacientes de alto risco que
apresentam chance aumentada de candidiase invasiva, especialmente pacientes em
transplante alogénico de medula 6ssea ou submetidos a quimioterapia intensiva de
inducao ou resgate para leucemia aguda (48). O agente mais comumente utilizado &
o fluconazol; contudo, itraconazol, voriconazol, posaconazol, micafungina e
caspofungina sao alternativas aceitaveis. A profilaxia antifungica de rotina ndo é

indicada para os pacientes de baixo risco (4).

2.7.2 Profilaxia Antiviral
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Profilaxia para infeccdo por herpes virus deve ser realizada em individuos
soropositivos para HSV que serdo submetidos a transplante alogénico de medula
0ssea ou que serdo submetidos a terapia de indugdo para leucemia aguda (49). A
vacinagcdo anual para influenza é indicada para todos os pacientes com cancer (4).
O melhor momento € motivo de discussdo, mas a vacinagao entre os ciclos de
tratamento — idealmente > 7 dias apods término da quimioterapia e > 2 semanas

antes do inicio do proximo ciclo € plausivel.

2.7.3 Profilaxia Antibacteriana

Profilaxia para infec¢do antibacteriana com fluoroquinolonas (ciprofloxacino
ou levofloxacino) € tema de discussdo. Estudos demonstraram menores taxas de
mortalidade para pacientes de alto risco, nos quais se esperava tempo prolongado

de neutropenia, submetidos a profilaxia com Fluoroquinolona (50,51).

2.7.4 Profilaxia com Fatores de Crescimento Hematopoiéticos

O uso profilatico de fatores estimuladores de colénia granulocitica (exemplo,
filgrastina) € indicado apenas naqueles pacientes em quimioterapia em que se
espera uma incidéncia de NF = 20%. O uso de fatores de crescimento
hematopoiéticos durante episddio de neutropenia febril ndo obteve impacto em

redugédo de mortalidade em estudos randomizados (52).

2.8 Programas de Controle de Antimicrobianos
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Programa de Controle de Antimicrobianos (PCA) consiste em um esforgo da
instituicdo de cuidados de saude em otimizar o uso de antimicrobianos em pacientes
hospitalizados (53). Os objetivos principais dos PCAs sao prevenir ou desacelerar a
emergéncia de germes resistentes; otimizar a selegdo, dosagem e tempo de
duracdo da terapia antimicrobiana; reduzir a incidéncia de eventos adversos
relacionados ao uso de medicamentos ( incluindo infecgdes secundarias — exemplo,
infeccdo por C. difficile); reduzir os custos relacionados aos cuidados de saude e

diminuir morbidade e mortalidade dos pacientes (53-55).

Estratégias preconizadas pelos PCAs incluem educagao continuada do corpo
clinico da instituicdo; criacdo de diretrizes para tratamento de doencas infecciosas;
restricio de uso de determinados antimicrobianos para situacdes clinicas
especificas, especialmente aqueles cujo uso indiscriminado pode estar associado
com o surgimento de microrganismos resistentes; utilizagdo da informatizagédo como
ferramenta para aumentar a adesao aos protocolos; revisdo diaria da adequagao
dos antimicrobianos prescritos (indicagéo, dose, tempo de tratamento, relagdo com
os achados microbioldgicos, possibilidade de redugédo de espectro) com retorno de
informagdes precisas e sugestdes ao prescritor; rotacdo de antimicrobianos para

redugéo de resisténcia através de mudanga na presséao seletiva (figura 4) (53).
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Figura 4. Processo de Prescrigcdo de Antibioticos e Estratégias de Controle de

Antimicrobianos.
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Fonte: Antimicrobial Stewardship Programs in Health care Systems. McDougall C.

and Polk R.E. Clinical Microbiology Reviews 2005; 18(4):638.

Os beneficios dos PCAs ja evidenciados na literatura médica séo reducéo do

uso de antimicrobianos (incluindo os de amplo espectro); redugcdo dos custos

associados a prescricao de antibidticos; aumento da aderéncia de médicos

prescritores a diretrizes baseadas em evidéncia; aumento das taxas de cura clinica e

microbiolégica de doengas infecciosas; redugao da incidéncia de eventos adversos

relacionados ao uso de medicamentos; diminuicdo das taxas de infecgdo por C.

difficile; limitacdo da emergéncia de patdgenos resistentes, especialmente gram-

negativos e enterococcus resistente a vancomicina (56-62).
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Uma das mais importantes medidas para demonstracao de beneficio, pela
implementagdo de PCAs no cuidado dos pacientes, seria a redugao de mortalidade;
contudo, ha poucos estudos disponiveis adequadamente desenhados para aferigao
da relagdo entre PCA e risco de morte (55). Da mesma forma, poucos trabalhos
avaliaram o impacto em mortalidade através da aplicacdo de PCAs em neutropenia
febril. Pesquisa, realizada no Hospital de Clinicas de Porto Alegre, que avaliou as
taxas de mortalidade intra-hospitalar em neutropénicos febris antes e apds
instituicdo de PCA, encontrou taxas de mortalidade 10% menores no periodo apos
implantagcdo do programa, mesmo com baixa taxa de aderéncia ao protocolo
(21,6%) (15). A formatacdo de estudos prospectivos, multicéntricos e
adequadamente desenhados para afericdo do impacto de PCAs em mortalidade em
pacientes com NF permanece como um desavio. Divergéncias a respeito de como
avaliar a variavel aderéncia ao programa de controle de antimicrobianos existem e
dificultam um desenho padronizado de estudos nesta area, haja vista que o
continuum existente entre adesao parcial e adesédo total a protocolos institucionais

pode ser vasto em determinadas situagodes.
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3 Objetivos

3.1 Objetivo Principal

Determinar o impacto da aderéncia ao programa de controle de
antimicrobianos, medida através da prescrigdo antimicrobiana inicial, na mortalidade

de pacientes adultos com neutropenia febril internados em um hospital terciario.

3.2 Objetivos Secundarios

Investigar os fatores de risco para a ndao-aderéncia ao programa de controle

de antimicrobianos em neutropenia febril.
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Summary of the article’s main point: The present prospective cohort exhibits a decrease of
28-day mortality in febrile neutropenic patients through medical adherence to antimicrobial
stewardship program. Presence of signs or symptoms that demand changes in initial therapy

are predictors of noncompliance to the program recommendations.
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Abstract:

Empirical therapy with broad-spectrum antimicrobial is part of the initial
management of patients with febrile neutropenia (FN). Enough evidence on which
antibiotics schemes should be initially prescribed already exists; however, no
randomized study has evaluated whether adherence to antimicrobial stewardship
programs (ASPs) results in lower rates of mortality from this syndrome. In the present
prospective cohort study performed in a tertiary hospital, from October 2009 to
August 2011, we evaluated the impact of adherence to ASP, measured by initial
antimicrobial prescribing, in mortality of 295 episodes of FN (in 145 adults) that
required intravenous inpatient treatment. After multivariate analysis through Cox
regression, including other predictors of mortality, adherence to ASP proved to be an
independent protective factor for death 28 days after the beginning of the episode of
FN (adjusted hazard ratio [HR], 0.29; 95% confidence interval [95% CI], 0.11 to
0.72). The risk factors found to noncompliance to ASP were presence of hypotension
(adjusted relative risk [RR], 1.90; 95% CI, 1.37 to 2.63), diarrhea (RR, 2.13; 95% ClI,
1.66 to 2.73), perianal pain (RR, 2.08; 95% CI, 1.54 to 2.82), suspected source of
infection in oral cavity (RR, 2.45; 95% CI 1.75 to 3.43) and cutaneous manifestations
of infection (RR, 2.34; 95% CI, 1.81 to 3.04). The choice of antimicrobial is
particularly important in the initial management of patients with fever in the presence
of neutropenia; the adherence to ASP, which calls for rational use of antibiotics, was
effective in reducing mortality during the course of the disease. The presence of
signs or symptoms that demand changes in the initial therapy poses risks to non-

adherence to the antimicrobial management program.
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Introduction:

Febrile neutropenia secondary to cytotoxic chemotherapy is a medical emergency that
requires immediate administration of empirical broad-spectrum antimicrobial due to its high
morbidity and mortality [1,2]. Signs and symptoms of infection are often subtle or absent by
the lack of inflammatory response [3], fact that underscores the importance of early
assessment and management of patients with this syndrome. The initial intravenous empiric
therapy should be performed through B-lactam antibiotic monotherapy with antipseudomonal
activity (ceftazidime, cefepime, piperacillin/tazobactam, meropenem or imipenem) [4]. The
association of a second class of antimicrobials to the initial regimen is indicated in special
situations, such as vancomycin addition in the case of hemodynamic instability, suspected
catheter-related infection, pneumonia or infection of skin and soft tissue; or metronidazole
inclusion in the presence of gastrointestinal symptoms (diarrhea, abdominal pain, perianal
pain) [4, 5].

The implementation of antimicrobial stewardship program (ASP) aims to prevent or slow
the emergence of multi-drug-resistant pathogens, reduce costs related to health care and
decrease morbidity and mortality [6,7]. Although there are studies that demonstrate
improvement in clinical outcomes (higher cure rates, lower rates of treatment failure, lower
incidence of infections caused by resistant germs) [8-14], few publications have shown an
impact on mortality by applying ASP [15]. Similarly, available evidence on the effectiveness
of antimicrobial stewardship programs in reducing mortality in FN is scarce [16] and from
studies not primarily designed for the determination of this outcome. The aim of this cohort is
to evaluate the impact of adherence to ASP on mortality of hospitalized patients with febrile

neutropenia.
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Patients and Methods:

Study design and participants. A prospective cohort study was conducted in the
hematology unit of Hospital de Clinicas de Porto Alegre, Rio Grande do Sul, Brazil — a
tertiary academic medical center, which is reference for the treatment of leukemia and bone
marrow transplantation in the south of Brazil and were the application of ASP protocol in FN
(which is based on the guideline of the Infectious Diseases Society of America, from 2002
[17]) is part of the routine care since 2003. We screened all consecutive subjects admitted in
the period from October 2009 to August 2011. Patients aged > 18 years old, with neutropenia
(absolute neutrophil count < 500 cells/mm? or <1000 cells/mm® with expectation to decrease
to < 500 cells/mm?® during the next 48 hours) and fever (a single axillary temperature
measurement > 38,5°C or temperature of > 38,0°C sustained 1-h period), were eligible for this
study. We excluded individuals who were only receiving palliative treatment, who had history
of allergy to any antibiotics recommended by ASP of the institution, who had indication of
oral or outpatient treatment and who had neutropenia due to another etiology besides
manifestation of hematologic malignancies or adverse reaction to chemotherapy.

Definitions. The variable of interest was adherence to antimicrobial stewardship program of
the Hospital [18], measured by checking whether antimicrobial therapy administered in the
first 6-hours after the beginning of symptoms of febrile neutropenia was compatible with ASP
recommendations (figure 1). The following situations were classified as non-adherent to ASP:
administration of any antibiotic that was not advised by ASP; prescription of metronidazole,
vancomycin or clindamycin in cases that were not contemplated by ASP; absence of cefepime
- in any circumstance, metronidazole - in subjects with diarrhea or perineal pain, clindamycin
- in patients with suspected source of oral cavity infections, or vancomycin — during

hypotension, suspected catheter-related infection or cutaneous manifestations of infection.
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The MASCC score [19] was applied to determine the risk of serious complication during the
episode of FN. Clinical Comorbidity was defined by presence of heart failure, diabetes
mellitus, chronic pulmonary disease, chronic liver disease, or chronic renal failure.
Hypotension was characterized by systolic blood pressure below 90 mmHg. Suspected source
of infection in oral cavity was determined by presence of septic tooth or abscess in mouth.
Cutaneous manifestation of infection was defined by presence of skin signs of inflammation
(heat, redness, or swelling). Diarrhea was characterized by presence of loose or watery stool.

Outcome and follow-Up. Primary outcome of the study was mortality 28 days after the
onset of febrile neutropenia. Patients were followed up through interviews and medical record
review with standardized data collection instrument by researchers not associated with
assistant physician’s team. Follow-up was maintained for 28 days after starting fever in
neutropenic patients. In cases of patients who were discharged before completing 28 days,
follow-up phone calls were made in the 28" day after the beginning of febrile neutropenia to
investigate whether they were still alive. A second episode of FN in the same subject was
considered only if the patient remained without signs or symptoms of infection for at least 7
days after completion of first-episode treatment and all causative organisms were eradicated,
if any.

Statistical analysis. We calculated a sample size of 224 episodes of febrile neutropenia,
expecting a mortality rate of 10% [20,21] and a difference between groups of 15%, with a
statistical power of 80% and a two-tailed a of 0.05. The Fisher and chi-square tests were used
for comparison of categorical variables and the Student T test and ANOVA were used for
comparison of quantitative variables. We applied the multivariate Cox model to assess the
mortality outcome, adding to the model the variable adherence to ASP and covariates that

remained a p value < 0,15 in univariate testing. Poisson regression was used to assess
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predictors for failure to follow ASP adding to the model all variables that exhibited a p value
< 0,15 in univariate testing. For both multivariate models, independent variables were
eliminated from highest to lowest p value, but remained in the model if the p value was less
than 0.05 (backward elimination). Kaplan-Meier curves were used for calculating time-
dependent occurrence of death. For comparison between groups, the log-rank test was
applied. Hazard ratios and relative risks were estimated with confidence intervals of 95%. The
software used for statistical analysis was PASW version 19 (IBM).

Ethical issues. Written informed consent document was obtained from all study
participants. The study was previously approved by the institutional review board of Hospital

de Clinicas de Porto Alegre.

Results:

Three hundred and seven episodes of febrile neutropenia (in 157 patients) were evaluated in
the study period. There was a lost to follow-up of 3.9% of the sample (12 episodes), and of
these, the rate of adherence to ASP was 58.3% (7 episodes). In the final analysis, we
computed 295 episodes of febrile neutropenia (145 patients), 96% secondary to cytotoxic
chemotherapy (284 episodes). Seventy-one subjects (48,9% of the study population) had 2 or
more episodes of FN. The overall rate of adherence to antimicrobial stewardship program of
the institution was 52.2% (154 episodes). The mortality of this cohort was 9.8% (29 patients).
No death occurred in the coincident follow-up period of two or more FN episodes from the
same patient. The comparison between the group of patients undergoing antimicrobial therapy
recommended by ASP and the group of patients using other antimicrobial regimens revealed a
greater proportion of individuals stratified as high risk by MASCC score, with clinical

comorbidity, HIV infection, hypotension, cutaneous manifestations of infection, suspected
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source of infection in oral cavity, diarrhea, history of bacterial infection treatment in the last
30 days and longer average hospital stay prior to febrile neutropenia, in patients not following
ASP recommendations (Table 1).

Description of antimicrobial regimens prescribed in cases of febrile neutropenia in
which there was no adherence to ASP. The monotherapies were more frequently prescribed
in episodes in which there was no adherence to ASP (table 2). Between monotherapies,
cefepime was the most commonly prescribed, followed by piperacillin/tazobactam. In cases of
combination therapy, the most used association was cefepime + metronidazole followed by
cefepime + vancomycin and piperacillin/tazobactam + vancomycin. In circumstances of non-
adherence to ASP, the prescribed antimicrobial spectrum could be restricted in 11.4% of the
cases (16 episodes) and the spectrum was insufficient in 88.6% (125 episodes). In these cases,
there was indication to use vancomycin, metronidazole, clindamycin and cefepime in 58.4%
(73 episodes), 52.8% (66 episodes), 5.6% (7 episodes) and 2.4% of cases (3 episodes),
respectively.

Predictors of mortality. In the univariate analysis, several factors were significantly
associated with mortality during the episode of FN (table 3). Patients who survived more
often were treated with antibiotic scheme recommended by ASP (p = 0.001) and more
frequently had central venous catheter (p = 0.007). Presentation with relapsing disease’s stage
(» = 0.001), high-risk MASCC score (p < 0.001), hypotension (p < 0.001), urinary catheter (p
< 0.001) and with treatment of bacterial infection in the past 30 days (p = 0.03) was
significantly higher among non-survivors. Documented bacteraemia (p = 0.001), infection by
gram-negative organisms (p <0.001), polymicrobial infection (»p = 0.01) and invasive fungal

infection (p = 0.01) were also associated with mortality during the episode of FN.
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Multivariate analysis was performed to check predictors of mortality using elements that in
the univariate model proved to be associated with the outcome 28 days after initiation of FN
(table 3). The variables that constituted independent predictors for mortality were relapsing
underlying disease, high-risk MASCC score, HIV infection, gram-negative bacteraemia and
use of urinary catheter (Table 4). Presence of central venous catheter and adherence to
antimicrobial stewardship program proved to be independent protective factors for mortality
during the episode of febrile neutropenia. There was a relative risk reduction of 71% in all-
cause mortality for the group of patients initially submitted to antimicrobial recommended by
ASP, compared to patients receiving other antibiotics (Table 4, Figure 2). The number needed
to treat (NNT) was 14,9. The variables associated with main outcome in univariate analysis,
but that in the final multivariate model didn’t persist as predictors were hypotension,
treatment of bacterial infection in the past 30 days, documented bacteraemia, polymicrobial
infection and invasive fungal infection.

Risk factors for noncompliance with antimicrobial stewardship program. The variables
that were associated with non-adherence to the program, after multivariate analysis (table 5),
were presence of hypotension, diarrhea, perianal pain, suspected source of infection in the
oral cavity and skin manifestations of infection. Other variables analyzed, but that did not
consist in predictors for noncompliance with ASP, were onset of fever after 48 hours of
admission, high risk MASCC score, absolute neutrophil count < 100 cells/mm® in the
diagnosis of FN, history of hospitalization in the last 30 days and history of treatment of

bacterial infection in the last 30 days.

Discussion:



49

This study has demonstrated reduced mortality through medical adherence to antimicrobial
stewardship program in adults with febrile neutropenia admitted to a tertiary hospital. The
predictors for noncompliance with ASP were basically signs and symptoms classified as
modifiers of the initial antimicrobial therapy (hypotension, diarrhea, perianal pain, suspected
source of infection in oral cavity and skin manifestations of infection).

Careful evaluation of current study results showed a lower mortality rate for cases adhering
to ASP (3.9%) compared with patients that didn’t received treatment according ASP
recommendations (16,3%). Undeniably, the group of patients that didn’t received initial
antibiotics recommended by ASP had most severe episodes of FN (hypotension, clinical
comorbidities, higher MASC scores and concomitant HIV infection); however, after
controlling for other predictors of mortality in the multivariate model, the adherence to ASP
remained as a protective factor for death in febrile neutropenic patients. The analysis of
episodes in which there was no adherence to ASP showed that, in most cases, the prescribed
antimicrobial spectrum was less than the demanded by patient's condition. These aspects may
be more related to an automatic prescription practice, without consulting ASP protocol, in a
setting of a multi-task attending physician than to a planned strategy to deal with more severe
episodes of FN. Supporting these findings, Andre S et al. publication has shown that the
severity of the episode of febrile neutropenia was the main factor associated with inadequate
initial management of these patients in emergency units [22];

Previous publications have shown mortality rates and adherence to ASP similar to results
found in this cohort. Kuderer et al. showed an in-hospital mortality of 9,5% in subjects with
FN [18]. Further, a compliance of 56,7 % to ASP in FN was found in the Jin et al. study [23].

For the first time a study primarily designed to prove the association between adherence to

ASP and risk of death in FN was carried out through a prospective view. Furthermore, the
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determinants for non-adherence to ASPs in febrile neutropenic patients could be assessed in
order to contribute to scarce data about this issue in literature.

There are limitations to this study. Neither initiation time of antibiotic therapy, nor
antimicrobial modifications during the course of NF were controlled. Furthermore, the study
is susceptible to biases inherent to observational studies (selection, assessment and
confounding); however, proper measurement of variables and outcomes with previously
defined objective criteria, use of standardized data collection, follow-up for research team that
was not related to care, as well as multivariate analysis, minimized the possibility of
systematic errors.

The findings from this cohort demonstrate the relevance of appropriate adherence to
antimicrobial stewardship programs and the importance of continued disclosure of these
programs for medical community; ASPs are often based on best available evidence, consider
local data on antimicrobial resistance and aim not only to reduce costs and decrease incidence
of resistant germs, but also and primarily, seek to reduce morbidity and mortality of patients
for whom protocols were designed.

Additional studies are required to assess impact on mortality due to adherence to ASPs in
different nosocomial infections; the investigation of factors leading to non-adherence by
prescribers should also be thoroughly explored in order to develop new mechanisms to

increase adherence to antimicrobial stewardship programs.
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Figure 1. Initial antimicrobial choice for inpatient treatment of febrile neutropenia.

Antimicrobial stewardship program of Hospital de Clinicas de Porto Alegre.
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Table 1. Comparison of variables between patients undergoing antimicrobial therapy

recommended by antimicrobial stewardship program (ASP) and those submitted to

other antimicrobial regimens (non-ASP).

Variable ASP group Non-ASP p
(n=154) group
(n=141)
Female sex (%) 75 (48,7) 67 (47,5) 0.83
Average age in years (£SD) 41,1 (14,3) 39,2 (13,8) 0.58
Stage of underlying disease

- Primary disease (%) 85 (55,1) 67 (47,6) -

- Relapse (%) 69 (44,9) 74 (52,4) 0.18
Presence of clinical comorbidity (%) 31 (20,1) 43 (30,4) 0.04
HIV infection (%) 1 (0,6) 7 (4,9) 0.02
Phase of chemotherapy

- BMT (%) 36 (23,3) 40 (28,4) 0.32

- Non-BMT (%)* 118 (76,7) 101 (71,6) -
ANC

- In the diagnosis of FN (£SD) 229.8 (186) 187,5(214) 0.58

- <100 cells/mm? in the diagnosis of FN (%) 59 (38,3) 65 (46,1) 0.17

- Mean time to recovery from neutropenia in days (£SD) 13,0 (13,4) 12,9 (11,7) 0.84
MASCC Score

- High risk (%) 32 (20,7) 47 (33.3) 0.01
Hypotension (%) 4(2,5) 26 (18,4) <0.001
Presence of skin manifestations of infection (%) 8(5,2) 42 (29,8) <0.001
Suspected source of infection in oral cavity (%) 3(1,9) 11 (7,8) 0.01




57

Presence of diarrhea (%) 13 (8,4) 45 (31,9) <0.001
Presence of perianal pain (%) 6 (3,9) 26 (18,4) <0.001
Presence of central venous catheter (%) 116 (75,3) 115 (81,5) 0.11
Presence of urinary catheter (%) 0(0) 2(1,4) 0.13
Mean length of stay in days before the FN (+£SD) 13,4 (10,1) 17,9 (18,8) 0.04
Onset of fever after 48 hours of hospitalization (%) 120 (77,9) 119 (84,4) 0.157
Treatment of bacterial infection in the last 30 days (%) 48 (31,1) 61 (43,2) 0.03
Prophylaxis

- Sulfamethoxazole / trimethoprim (%) 130 (84,4) 128 (90,7) 0.09

- Fluconazole (%) 124 (80,5) 123 (87,2) 0.11

- Acyclovir (%) 130 (84,4) 125 (88,6) 0.28
Positive blood culture (%) 53 (34,4) 58 (41,1) 0.23

- Infection by gram-positive organisms (%) 20(12,9) 26 (18,4) 0.19

- Infection by gram-negative organisms(%) 35(22,7) 36 (25,5) 0.57

- Polymicrobial infection (%) 5@3,2) 8 (5,6) 0.31

- Antibiotic-resistant infection (%)3 19 (12,3) 19 (13,4) 0.77
Invasive fungal infection (%)® 23 (14,9) 22 (15,6) 0.87

Note. SD = standard deviation; BMT = bone marrow transplantation; ANC = absolule neutrophil
count; FN = Febrile neutropenia; ASP = antimicrobial stewardship program.

* Induction, Consolidation, Maintenance or None; ¢ methicillin-resistant staphylococcus,
vancomycin-resistant enterococcus, extended-spectrum B-lactamase producing enterobacteriaceae,
fourth generation cephalosporin-resistant pseudomonas, carbapenem-resistant gram-negative
bacteria; ¢ Diagnostic made through the presence of one of the following: clinically and imaging-
documented infection suggesting Invasive fungal infection (sinusitis, periorbital inflammation,
splenic or hepatic abscess, invasive pulmonary mycosis, skin lesion); ELISA results positive for

galactomannan antigenemia; histologic confirmation of fungal infection.



Table 2. Antimicrobial regimens prescribed in cases of noncompliance with ASP.

Antibiotic scheme n (%)
Monotherapy 126 (89,3)
- Cefepime 92 (65,2)
- Piperacillin / tazobactam 26 (18,4)
- Imipenem/meropenem 7 (4,9)
- Ciprofloxacin 1(0,7)
Combination therapy 15 (10,6)
- Cefepime + metronidazole 4(2,8)
- Cefepime + vancomycin 3(2,01)
- Cefepime + amikacin 1(0,7)
- Cefepime + azithromycin 1(0,7)
- Cefepime + vancomycin + ampicillin 1(0,7)
- Piperacillin / tazobactam + vancomycin 3(2,01)
- Cefuroxime + azithromycin 1 (0,7)
- Vancomycin + metronidazole 1(0,7)

Note. Data are no. (%)

58
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Table 3. Association between variables and overall 28-day mortality in FN. Univariate

analysis.
Variable Mortality Survival p
group group
(n=29) (n =266)
Female sex (%) 40,1(14,0) 41,6 (15,0) 0.59
Average age in years (+SD) 16 (55,1) 137 (51,5) 0.69

Stage of underlying disease

- Primary disease (%) 6 (20,6) 146 (54,8) -

- Relapse (%) 23 (79,3) 120 (45,1) 0.001
Presence of Clinical Comorbidity (%) 9(31,0) 65 (24,4) 0.44
HIV infection (%) 2 (6,8) 6(2,2) 0,12
Phase of chemotherapy

- BMT (%) 6 (20,6) 70 (26,3) 0.49

- Non-BMT (%)* 23 (79,3) 196 (73,6) -
ANC

- In the diagnosis of FN (£SD) 245,1 (271,7)  205,8 (207,9) 0.38

- <100 cells/mm? in the diagnosis of FN (%) 10 (34,4) 114 (42,8) 0.39

- Mean time to recovery from neutropenia in days (£SD) 12,4 (10,8) 13,0 (12,8) 0.83
MASCC Score

- High risk (%) 18 (62,0) 61 (22,9) <0.001
Hypotension (%) 9(31,0) 21(7,8) <0.001
Presence of skin manifestations of infection (%) 2 (6,8) 48 ( 18,0) 0.15
Suspected source of infection in oral cavity (%) 2(6,8) 12 (4,5) 0.53
Presence of diarrhea (%) 9(31,0) 49 (18,4) 0.091




Presence of perianal pain (%)

Presence of central venous catheter (%)

Presence of urinary catheter (%)

Mean length of stay in days before the FN (+SD)
Onset of fever after 48 hours of hospitalization (%)
Treatment of bacterial infection in the last 30 days (%)
Prophylaxis

- Sulfamethoxazole / trimethoprim (%)

- Fluconazole (%)

- Acyclovir (%)

Positive blood culture (%)

- Infection by gram-positive organisms (%)

- Infection by gram-negative organisms (%)

- Polymicrobial infection (%)

- Antibiotic-resistant infection (%)?
Invasive fungal infection (%)®

Adherence to the ASP

3(10.3)
17 (58,6)
2(6.8)
19,9 (26,3)
20 (68,9)

16 (55,1)

27 (93,1)
26 (89,6)
26 (89,6)
20 (68,9)
5(17,2)
17 (58,6)
4(13,7)
5(17,2)
9 (31,0)

6 (20,6)

29 (10,9)
214 (30,4)
0 (0)
15,1 (14,1)
219 (82,3)

93 (34,9)

231 (86,8)
221 (83,0)
229 (86,0)
91 (34,2)
41 (15.,4)
54 (20,3)
9 (3,3)
33 (12,4)
36 (13,5)

148 (55,6)

0.87

0.007

<0.001

0.13

0.07

0.03

0.34

0.37

0.60

0.001

0.80

<0.001

0.01

0.48

0.01

0.001

Note. SD = standard deviation; BMT = bone marrow transplantation; ANC = absolule neutrophil

count; FN = Febrile neutropenia; ASP = antimicrobial stewardship program.

* Induction, Consolidation, Maintenance or None; ® methicillin-resistant staphylococcus, vancomycin-

resistant enterococcus, extended-spectrum B-lactamase producing enterobacteriaceae, fourth generation

cephalosporin-resistant pseudomonas, carbapenem-resistant gram-negative bacteria; ¢ Diagnostic made

through the presence of one of the following: clinically and imaging-documented infection suggesting

Invasive fungal infection (sinusitis, periorbital inflammation, splenic or hepatic abscess, invasive
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Table 4. Association between variables and overall 28-day mortality in FN. Multivariate

analysis.
Variable Mortality Survival HR (95% CI)
group group

Adherence to the ASP 6 (3,9) 148 (96,1) 0.29 (0.11-0.72)
Relapsing underlying disease 23 (16,1) 120 (83.9) 2.96 (1.16 — 7.54)
High-risk MASCC score 18 (22,8) 61 (77,2) 2.97 (1.29 - 6.87)
HIV infection 2(25) 6 (75) 4.90 (1.08 —22.17)
Gram-negative bacteraemia 17 (23,9) 54 (76,1) 3.80(1.74 - 8.27)
Presence of central venous catheter 17 (7,4) 214(92,6) 0,38 (0.17 —0.85)
Presence of vesical catheter 2 (100) 0(0) 32.16 (5.00 — 206.78)

Note. Data are no. (%). HR = hazard ratio; 95% CI = confidence interval 95%; ASP =

antimicrobial stewardship program.
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Figure 2. Comparison of survival curves 28 days after onset of febrile neutropenia in

patients undergoing initial antimicrobial therapy recommended by antimicrobial

stewardship program and those submitted to other antimicrobial regimens.
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Table 5. Predictors for noncompliance with ASP in febrile neutropenia. Multivariate

Non-adherence

RR (95% CI)

analysis.
Variable Adherence
Hypotension 4 (13,3)
Diarrhea 13 (22,4)
Perianal pain 6 (18,7)
Suspected source of infection in oral cavity 3(21,4)
Cutaneous manifestations of infection 8 (16,0)

26 (36,7)
45 (77,6)
26 (81,3)
11 (78.6)

42 (84,0)

1.90 (1.37- 2.63)
2.13 (1.66 —2.73)
2.08 (1.54 —2.82)
2.45 (1.75 — 3.43)

2.34 (1.81 - 3.04)

Note. Data are no. (%). RR = relative risk; 95% CI = confidence interval 95%.
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6 Consideragoes Finais

O estudo apresentado nesta dissertacdo evidenciou reducdo de
mortalidade pela aderéncia ao programa de controle de antimicrobianos em
pacientes com neutropenia febril que necessitaram de tratamento intravenoso
hospitalar. A analise dos fatores de risco encontrados para a ndo-adeséo ao
PCA, evidenciou que a manifestacdo de sinais ou sintomas que exigem
modificagdo da terapia antimicrobiana inicial constitui o principal determinante
para 0 nao seguimento das diretrizes preconizadas pelo PCA e,
consequentemente, para o maior risco de morte durante o episddio de NF —
achado que pode denotar o baixo grau de conhecimento, por parte dos
prescritores, dos aspectos clinicos que demandam ampliacdo da cobertura
antimicrobiana inicial. O grande impacto em mortalidade, mostrado neste
trabalho pela adesdo ao PCA em NF, com necessidade de se tratar apenas
15 pacientes de acordo com as recomendacdes do PCA para que se possa
evitar 1 morte, evidencia a importancia da implementacdo ostensiva de
medidas que objetivam otimizar adesdo médica as diretrizes dos programas

de controle de antimicrobiano.



