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“A verdade pode ser
intrigante. Pode dar algum
trabalho lidar com ela. Pode
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enraizados. Pode nédo se
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RESUMO

CARACTERIZACAO CLINICO-EPIDEM IOLOG!CA DE CASOS INTERNADOS
POR PNEUMONIA NO HOSPITAL UNIVERSITARIO DE SANTA MARIA: UM
ESTUDO TRANSVERSAL

AUTOR: ALEXANDRE DARONCO
ORIENTADORA: MARISTELA DE OLIVEIRA BECK

A pneumonia é uma infeccdo do parénquima pulmonar. E resultante da complexa
interacdo entre agentes agressores e resposta imunologica do hospedeiro. Tal patologia possui
grande relevancia nos diferentes servicos de salide no mundo e também no Sistema Unico de
Saude, sendo uma das principais causas de internacdo no Brasil. Este estudo tem por objetivos
investigar as caracteristicas dos pacientes internados no Hospital Universitario de Santa Maria
devido ao diagndstico de pneumonia, bem como conhecer as escolhas empiricas de
antimicrobianos, os microrganismos isolados em culturais de escarro e os desfechos clinicos
da internacdo. Um total de 104 pacientes com suspeita diagndstica de pneumonia foram
obtidos no periodo entre janeiro de 2014 a fevereiro de 2016. A caracterizacdo foi realizada
em 63 casos. A idade minima foi de 18 anos e a idade maxima foi de 93 anos, sendo que em
33 casos (52,4%) a idade era igual ou superior a 65 anos. O desfecho clinico de alta ocorreu
em 35 casos (55,6%) e 6bito foi observado nos demais. Possuiam material de escarro coletado
no momento da chegada 29 pacientes, sendo que 12 destes (41,3%) tiveram microrganismo
isolado, com especial destaque para gram-negativos. O antimicrobiano empirico mais
frequentemente prescrito no momento da internacao foi Piperacilina+Tazobactam (25 casos —
39,57%), em monotorepia ou em combina¢do com outro antimicrobiano. As particularidades
dos casos de pneumonia estudados podem ser atribuidos ao fato do Hospital Universitario de
Santa Maria ser centro de referéncia para casos de maior complexidade. Os dados obtidos
neste estudo podem auxiliar em melhor compreensdo da problematica relacionada a
pneumonia no Hospital Universitario de Santa Maria.

Palavras-chave: Epidemiologia. Microbiologia. Pneumonia.



ABSTRACT

CLINICAL AND EPIDEMIOLOGICAL CHARACTERIZATION OF PNEUMONIA
HOSPITALIZATION CASES AT HOSPITAL UNIVERSITARIO DE SANTA
MARIA: A CROSS-SECTIONAL STUDY

AUTHOR: ALEXANDRE DARONCO
ADVISOR: MARISTELA DE OLIVEIRA BECK

Pneumonia is an infection of the lung parenchyma. It is the result of a complex
interaction between aggressive agents and the host's immune response. This pathology has
great relevance in the different health services in the world and also in the Unified Health
System, being one of the main causes of hospitalization in Brazil. This study aims to
investigate the characteristics of patients hospitalized at the Santa Maria University Hospital
due to the diagnosis of pneumonia, as well as to know the empirical choice of antimicrobials,
the microorganisms isolated in sputum cultures and the clinical outcomes of hospitalization. A
total of 104 patients with suspected diagnosis of pneumonia were obtained between January
2014 and February 2016. The characterization was performed in 63 cases. The minimum age
was 18 years and the maximum age was 93 years, and in 33 cases (52.4%) the age was equal
to or greater than 65 years. The clinical outcome of discharge occurred in 35 cases (55.6%)
and death was observed in the others. Twenty-nine patients (41.3%) had an isolated
microorganism, especially Gram-negative, collected sputum collected at the time of arrival.
The empiric antimicrobial most frequently prescribed at the time of admission was
Piperacillin + Tazobactam (25 cases - 39.57%), in monotreptica or in combination with
another antimicrobial. The particularities of the cases of pneumonia studied can be attributed
to the fact that the Santa Maria University Hospital is a reference center for cases of greater
complexity. The data obtained in this study may help to better understand the problems
related to pneumonia in the Santa Maria University Hospital.

Keywords: Epidemiology. Microbiology. Pneumonia.
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APRESENTACAO

A pneumonia (PNM) é uma condicdo inflamatoria decorrente de infecgdo do
parénquima pulmonar (FAUCI AS, et al, 2008; JAKRIBETTU RP, et al., 2012). E
resultante da complexa interacdo entre agentes agressores e a resposta do hospedeiro no
parénquima pulmonar, sendo importante causa de morbidade e mortalidade de etiologia
infecciosa (MANDELL B, et al., 2015; SKALSKY K, et al., 2012). Geralmente, evolui com
disturbios inflamatdrios agudos ao nivel dos alvéolos, intersticio e bronquiolos distais, com
frequente invasdo dos espacos aéreos por microrganismos patogénicos e polimorfonucleares
neutrofilos, linfocitos, macroéfagos, citocinas e outras células e substancias inflamatorias;
sendo a resposta inflamatoria excessiva também deletéria ao hospedeiro (FAUCI AS, et al,
2008; LOECHES IM, et al, 2014; VERONESI R, et al., 2010).

A PNM é considerada como adquirida na comunidade (PAC) quando se desenvolve fora
do ambiente hospitalar/ unidades especiais de atencdo a salde, ou que se manifesta em até 48
horas da internacdo. A PNM é considerada como hospitalar (PH) quando ocorre: a) em
individuos residentes em asilos ou tratados em sistema de internacdo domiciliar; b) em
pacientes que receberam antimicrobianos por via endovenosa, ou quimioterapia, nos trinta
dias precedentes a atual infeccdo; c) em pacientes em regime de terapia renal substitutiva; e)
naqueles que foram hospitalizados em carater de urgéncia por dois ou mais dias, nos Gltimos
noventa dias antes da infeccédo atual (SOCIEDADE BRASILEIRA DE PNEUMOLOGIA E
TISIOLOGIA, 2009). A PH também é definida como a pneumonia que ocorre apos 48 horas
da admissdo hospitalar e ndo relacionada a ventilacdo mecanica (VM) (INFECTIOUS
DISEASES SOCIETY OF AMERICA, 2016). Contudo, a PH pode necessitar de suporte
invasivo e ser encaminhada para tratamento em Unidade de Terapia Intensiva (UTI) quando
se apresenta ou evolui de forma grave, com mortalidade varidvel (RESENDE MM, et al.,
2013; THAKURIA B, et al., 2013).

Independente da origem da PNM e das diferentes definicdes (OTTOSEN J, et al., 2014),
tal doenga possui grande relevancia nos diferentes servicos de satude no mundo, com especial
destaque nos paises em desenvolvimento (TORRES A, et al., 2014). Da mesma forma, no
Sistema Unico de Satde (SUS), é uma das principais causas de internacdo e possui
significativo destaque no Brasil (SOCIEDADE BRASILEIRA DE PNEUMOLOGIA E
TISIOLOGIA, 2009). Trata-se de patologia extremamente relevante, tanto por ser onerosa

quanto pelos desfechos clinicos graves que pode gerar (MATSUNA, et al., 2014).
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A PNM ¢ a doenca infecciosa aguda de maior impacto medico-social quanto a morbidade
e a custos relacionados ao tratamento (MEMISH ZA, et al., 2014). Na Europa Ocidental, a
taxa de hospitalizagdo de pacientes com PAC varia de 10-60%, com mortalidade inferior a 5%
em pacientes ambulatoriais, cerca de 10% em pacientes internados em enfermaria, e superior
a 30% em pacientes em cuidados intensivos, o que ilustra o largo espectro de gravidade da
doenca (KUZMAN I, et al., 2014). Trata-se da terceira principal causa de morte no mundo e
da primeira causa de morte em diversos paises de baixa renda (PAKHALE S, et al., 2014),
sendo ainda relevante causa de internacdes hospitalares (POSTMA DF, et al., 2015), fato
também frisado em revisdo publicada anteriormente (LIU B, et al., 2014), a qual cita a
relevancia do conhecimento quanto as caracteristicas do paciente para a otimizacdo do

tratamento.

A incidéncia anual de PAC varia de 5 a 11 casos por 1000 adultos em paises como Reino
Unido, Finlandia e Estados Unidos (CHAUVET P, COSTA W, FARIA AC, 2010;
PAKHALE S, et al., 2014; PINZONE MR, et al., 2014), variando significativamente com a
idade, sendo maior em pessoas muito jovens e idosos acima de 65 anos, tendo estes uma
incidéncia de até 25-35 casos/1000 habitantes (GONZALEZ-CASTILLO J, et al., 2014).
Embora sejam relatadas incidéncias de 1,6-11casos por 1000 adultos, estimativas precisas sao
dificilmente obtidas devido a grande heterogeneidade entre os paises (KUZMAN I, et al.,
2014).

Houve 733.209 internac@es por pneumonia no Brasil, no ano de 2007, correspondendo a
primeira causa de internacdo por doenca, ou seja, excluindo-se as causas externas/obstétricas
(SOCIEDADE BRASILEIRA DE PNEUMOLOGIA E TISIOLOGIA, 2009). A
predomindncia foi no sexo masculino e com maior ocorréncia no periodo de marco a julho. A
taxa de internagBes por pneumonia vem diminuindo desde a Ultima década, enquanto a taxa de
mortalidade hospitalar mostra uma tendéncia levemente ascendente, o que levanta possiveis
causas, como a internagdo de casos mais graves de pneumonia e o envelhecimento da
populagdo com comorbidades cronicas. As doencas do aparelho respiratério constituem a
quinta causa de 6bitos no Brasil, e, dentre essas, a pneumonia € a segunda mais frequente com
35.903 mortes em 2005, sendo 8,4% delas em menores de 5 anos e 61% nos maiores de 70
anos (HERLON SM, et al., 2015; SOCIEDADE BRASILEIRA DE PNEUMOLOGIA E
TISIOLOGIA, 2009). A PAC tem apresentado, nos Ultimos anos, um ndmero menor de
internagOes embora ainda situe-se como importante causa de mortalidade no Brasil (HERLON
SM, et al., 2015).
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E sabido que a gravidade da PNM e a resposta clinica ao tratamento dependem de sua
etiologia e também de variaveis associadas ao paciente, tais como idade avangada, uso previo
de antimicrobianos e presenca de algumas patologias croénicas como doenca pulmonar
obstrutiva cronica (DPOC), diabetes mellitus (DM) e insuficiéncia cardiaca (IC) (ITO A, et
al., 2017). Ademais, cita-se a relevancia do indice de massa corporal (IMC) no prognostico da
PAC, associando o baixo peso a mortalidade mais alta e respostas clinica e laboratorial mais
lentas a terapéutica (JEON K, et al., 2017). Por se tratar de patologia de grande impacto no
sistema de saude, indubitavelmente o conhecimento quanto as caracteristicas dos pacientes
que a desenvolvem e dos microrganismos mais frequentes, pode auxiliar na elaboracdo de
protocolos de abordagem/tratamento, melhora do desfecho clinico, racionalizagdo do uso de

antimicrobianos e diminuicdo dos custos de hospitalizagéo.

A escolha do antimicrobiano, tanto na PAC quanto na PH, deve levar em consideracédo a
etiologia mais provavel, o perfil de resisténcia regional e do servico de saude, comorbidades e
origem do paciente, além de uso prévio de antimicrobianos pelo mesmo (GONZALEZ-
CASTILLO J, et al., 2014; INFECTIOUS DISEASES SOCIETY OF AMERICA, 2016;
LAOPAIBOON M, et al., 2015; SOCIEDADE BRASILEIRA DE PNEUMOLOGIA E
TISIOLOGIA, 2009;).

O diagndstico de PNM baseia-se na suspeicdo clinica a partir dos principais sinais e
sintomas (HERLON SM, et al., 2015). A presenga de expectoragdo, dispneia e dor toracica,
achados no exame fisico do térax e manifestacfes sistémicas (confusdo mental, cefaleia,
sudorese, calafrios, mialgias e temperatura superior a 37,8°C), além de infiltrado e/ou
opacidade pulmonar na radiografia de torax, corroboram o diagndstico da doenca (AKTER S,
SHAMSUZZAMAN M, JAHAN F, 2014; INFECTIOUS DISEASES SOCIETY OF
AMERICA, 2016; SOCIEDADE BRASILEIRA DE PNEUMOLOGIA E TISIOLOGIA,
2009). Néo obstante, diversas condi¢es clinicas podem se manifestar de forma semelhante, o
que pode gerar dificuldades aos profissionais da atencdo basica e da urgéncia quanto ao
diagndstico (HERLON SM, et al., 2015).

Sdo utilizados diferentes escores para que o médico assistente opte pelo tratamento
ambulatorial ou pela hospitalizacdo. Escores baseados em condicGes clinicas sao
constantemente elaborados e avaliados, devendo determinar a gravidade da pneumonia de
forma objetiva e ser de aplicagdo simples no departamento de emergéncia (LIU B, et al.,
2014). E sugerido pela British Thoracic Society, para utilizagdo clinica, o escore CURB-65
(SOCIEDADE BRASILEIRA DE PNEUMOLOGIA E TISIOLOGIA, 2009). Ndo havendo
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indicacbes socioecondmicas, de doencas associadas descompensadas, de hipoxemia e da
impossibilidade de ingestdo oral de medicamentos, a presenca de pelo menos dois pontos no
escore CURB-65 sugere a internagdo hospitalar. Tal escore é baseado nas seguintes variaveis:
ureia > 50 mg/dL, frequéncia respiratoria > 30 ciclos/min, pressdo arterial sistolica < 90
mmHg ou pressdo arterial diastdlica < 60 mmHg; e idade > 65 anos. Contudo, ¢ importante
salientar que o escore pode levar a ndo inclusdo de doencas associadas que podem aumentar
significativamente a gravidade da doenca e elevar o tempo de internagdo e 0s custos da
mesma, tais como alcoolismo, insuficiéncia cardiaca e hepatica, além de neoplasias e outras
doengas cronicas (SPOORENBERG SMC, et al., 2014).

Em estudo realizado em paises europeus, com intuito de avaliar etiologia e custos da
internacdo por PAC, utilizou-se como critérios de internacdo a presenca de infiltrado
pulmonar novo na radiografia do térax, em combinagdo com, pelo menos, dois dos seguintes
critérios: tosse com expectoracdo, temperatura acima de 38° C ou abaixo de 35°C, ausculta
respiratoria consistente com pneumonia, leucocitose/leucopenia associada a aumento da
proteina C reativa (PCR) (SPOORENBERG SMC, et al., 2014). O referido estudo cita que os
custos totais medios de internacdo hospitalar por PAC causada por Streptococcus pneumoniae
foram em torno de € 4.000 por paciente. No tocante aos custos médios de tratamento de PH
evoluindo para VM e UTI, embora estudos ainda sejam escassos quando sdo avaliados gastos
conforme etiologia, um estudo citado encontrou valores totais em torno de até 100.000 dolares
por paciente em um hospital de médio porte nos Estados Unidos (BEHNIA M, et al., 2014).
Através de estudo retrospectivo, estes autores determinaram os custos, as caracteristicas
clinicas, a duracdo da estadia, a resisténcia a antibidticos e as complicacdes desenvolvidas
pelos pacientes. Em estudo prospectivo, entre os anos de 1999 e 2000, com 54 pacientes
idosos internados por PAC no Hospital Universitdrio Regional do Norte do Parana, na
Universidade Estadual de Londrina, o custo medio estimado do tratamento, quando avaliado
somente 0 gasto com antibidticos, foi de R$ 1.241,35 por paciente (ALMEIDA JR, FILHO
OFF, 2004).

A etiologia da PAC varia conforme as diferentes regides do mundo, tendo uma ampla
gama de agentes patogénicos identificados, tais como virus, agentes atipicos e bactérias
(INFECTIOUS DISEASES SOCIETY OF AMERICA, 2016; PINZONE MR, et al., 2014).
Contudo, Streptococcus pneumoniae € o0 agente patogénico mais comum, sendo responsavel
por até 50% dos casos, 0 que justifica a importancia da cobertura antimicrobiana para este
agente (SHEFET D, et al.,, 2005). Nos Estados Unidos, o referido microrganismo é
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responsavel por cerca de 500.000 casos de pneumonia a cada ano (PERTERSON LR, 2006).
Como principais etiologias de PAC no Brasil os seguintes microrganismos sdo 0S mais
prevalentes: Streptococcus pneumoniae, Mycoplasma pneumoniae, Chlamydophila
pneumoniae, Haemophillus influenza (HERLON SM, et al., 2015). No Brasil, 0 pneumococo
é a principal etiologia da PAC, sendo isolado em 30-45% dos casos (VERONESI R, et al.,
2010).

A etiologia da PH, de forma semelhante a etiologia da PAC, também é variavel,
dependendo neste caso, da flora do servico de salde em que o paciente se encontra, além das
carateristicas do proprio paciente, tais como colonizacdo prévia, uso anterior de
antimicrobianos e comorbidades (INFECTIOUS DISEASES SOCIETY OF AMERICA,
2016; PINZONE MR, et al., 2014) . No Brasil, as principais etiologias da PH de inicio
precoce (tempo inferior a 5 dias de internacdo) sdo Streptococcus pneumoniae, Haemophilus
influenzae, Staphylococcus aureus, Bacilos gram negativos entéricos, Escherichia coli,
Klebsiella pneumoniae, Enterobacter spp e Proteus spp; quando consideramos as PH de
inicio tardio (tempo superior a 5 dias de internagdo) as principais etiologias sdo Pseudomonas
aeruginosa, Acinetobacter baumannii, Klebsiella pneumoniae e S. aureus resistente a
Oxacilina (SOCIEDADE BRASILEIRA DE PNEUMOLOGIA E TISIOLOGIA, 2007). Em
um estudo, 21% dos Obitos em PH foram causados por Pseudomonas, enquanto
Staphylococcus Aureus Resistente a Meticilina (MRSA) foi responsavel por 9% (BEHNIA M,
et al., 2014).

Na préatica clinica, visando a identificacdo da etiologia, exames culturais costumam ser
solicitados, por vezes, sem indicacdo, pois em pacientes ambulatoriais tais exames nao
alteram a mortalidade e a efetividade do tratamento empirico instituido corretamente (AKTER
S, SHAMSUZZAMAN M, JAHAN F, 2014; HERLON SM, et al., 2015; POSTMA DF, et
al., 2015). Culturais possuem especial utilidade nos casos de PAC grave e internados com
faléncia do tratamento empirico, pois a identificacdo etiologica e o tratamento direcionado
associam-se a menor mortalidade (CHAUVET P, COSTA W, FARIA AC, 2010;
SOCIEDADE BRASILEIRA DE PNEUMOLOGIA E TISIOLOGIA, 2009). A utilidade do
exame de escarro é controversa na pratica clinica, embora tenha especial utilidade em afastar
doencas com alta prevaléncia no Brasil, como as micoses e a tuberculose (ALMEIDA JR,
FILHO OFF, 2004; SOCIEDADE BRASILEIRA DE PNEUMOLOGIA E TISIOLOGIA,
2009). O uso de hemoculturas ndo possui indicagdo em pacientes ambulatoriais, sendo

reservada a pacientes com PAC grave que nao respondem a terapéutica inicialmente
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instituida. Contudo, é importante frisar que resultados falso-negativos ndo sdo raros devido ao
uso prévio de antimicrobianos (CHAUVET P, COSTA W, FARIA AC, 2010; INFECTIOUS
DISEASES SOCIETY OF AMERICA, 2016). Técnicas como aspirado traqueal, lavado
broncoalveolar e broncoscopia ndo devem ser rotineiramente indicados em pacientes com
PAC, ficando novamente reservados a PAC grave gque ndo responde ao tratamento empirico e
a pacientes admitidos em UTI. A solicitacdo de exames como sorologias, antigenos urinarios
e reacdo em cadeia da polimerase sdo reservados a etiologias especificas, bem como
instituicdo terapéutica em organismos multidrogaresistentes, sendo sugerida discussdo com a
Comisséo de Controle de Infeccdo Hospitalar (CCIH) (LAXMINARAYAN R, et al., 2014,
SOCIEDADE BRASILEIRA DE PNEUMOLOGIA E TISIOLOGIA, 2009).

Relevante salientar que a maior parte dos pacientes sdo tratados para PAC
empiricamente, sem que se faca a identificacdo da etiologia no momento da decisdo
terapéutica inicial (GONZALEZ-CASTILLO J, et al., 2014; LAOPAIBOON M, et al., 2015).
Fato semelhante também ocorre no tratamento da PH, em que a escolha inicial do
antimicrobiano deve ser realizada com o conhecimento do perfil de sensibilidade local, nunca
retardando o comeco da terapéutica pois estudos demonstraram que o tratamento inicial com
um regime antimicrobiano adequado estd associado com menores taxas de mortalidade
(KOLLEF MH, et al., 1995; TEIXEIRA PJZ, et al., 2004).

O tratamento inicial da PAC e empirico, porque o agente etiologico é identificado,
aproximadamente, em apenas 50% dos casos. Assim, varias sociedades cientificas definiram
guias para orientar a terapéutica antimicrobiana inicial (ALMEIDA JR, FILHO OFF, 2004).
Mais de um patégeno pode estar presente na etiologia da PAC, incluindo microrganismos
atipicos, 0 que exige uma cobertura empirica mais ampla, sobretudo nos casos de maior
gravidade. A terapia dirigida tem o potencial de minimizar os efeitos adversos, de diminuir a
inducdo de resisténcia a antimicrobianos e de reduzir custos (GONZALEZ-CASTILLO J, et
al., 2014; POSTMA DF, et al., 2015; TEIXEIRA PJZ, et al., 2004).

O esquema empirico para a PAC considera a cobertura sistematica para patégenos mais
prevalentes e patdgenos atipicos. Em PAC sem necessidade de internagdo, em pacientes de
baixo risco, a monoterapia com macrolideo ou beta-lactdmico € uma opcéo terapéutica segura,
ndo havendo inferioridade a terapia combinada. Nos casos em que houve uso de
antimicrobiano nos Ultimos 3 meses ou comorbidades associadas, é sugerida a utilizacdo de
quinolona ou beta-lactamico associado a macrolideo. A estratégia terapéutica mais
recomendada para a PAC que requer internacdo em pacientes ndo graves € a terapia

combinada com quinolona ou beta-lactamico associado a macrolideo. A terapia combinada
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oferece maior beneficio em relacdo a monoterapia nos casos de PAC pneumococica com
bacteremia e PAC grave com chogque (SOCIEDADE BRASILEIRA DE PNEUMOLOGIA E
TISIOLOGIA, 2009). O uso de azitromicina empirica para internados € restrita a pacientes
ndo graves (GONZALEZ-CASTILLO J, et al., 2014; SOCIEDADE BRASILEIRA DE
PNEUMOLOGIA E TISIOLOGIA, 2009), ndo havendo diferenca clinicamente significativa
no que tange falha terapéutica quando comparada a amoxicilina (LAOPAIBOON M, et al.,
2015). O uso de carbapenémicos € particularmente atil em bactérias produtoras de beta-
lactamase e tem beneficios para pacientes com infeccdes moderadas a graves devido a pato-
genos gram-negativos aerébios e anaerébios (SOCIEDADE BRASILEIRA DE
PNEUMOLOGIA E TISIOLOGIA, 2009).

Diversos estudos tem debatido a resisténcia de patdégenos causadores de PAC e PH aos
antimicrobianos, problema inerente ao uso crescente destas medicacdes e ao constante
desenvolvimento de mecanismos de resisténcia por parte dos microrganismos (HUI C, et al.,
2013). A resisténcia aos antimicrobianos, principalmente em PH, é variavel conforme cada
servico de saude e depende também de cada paciente e sua exposicao prévia e historia clinica,
0 que justifica a importancia da pesquisa clinica para conhecer sensibilidade e resisténcia
locais nestes casos (TAKADA K, et al., 2014).

Em estudo realizado, cerca 80% dos Streptococcus pneumoniae isolados de pacientes
com PAC foram sensiveis a ampicilina, aomixicilia+clavulanato e ceftriaxona enquanto a
sensibilidade a outros antimicrobianos variou de 65% para azitromicina a 70% para a
levofloxacina (AKTER S, SHAMSUZZAMAN M, JAHAN F, 2014). Tal perfil de
sensibilidade ndo foi encontrado em estudo realizado na Suica por (GARIN et al., 2014)
embora a utilizacdo de beta-lactamicos também tenha se mostrado satisfatéria tanto na
monoterapia para pacientes ambulatoriais quanto na terapia combinado em pacientes
hospitalizados.

Diante do referencial exposto, é notoria a relevancia da pneumonia para o Sistema Unico
de Salde (SUS). Pretende-se, com este estudo, investigar as caracteristicas dos pacientes
internados no Hospital Universitario de Santa Maria (HUSM) devido ao diagndstico de
pneumonia, bem como tempo de hospitalizacdo, escolhas empiricas de antimicrobianos e
desfecho da internacéo.

O delineamento do presente estudo é transversal e seus resultados sdo apresentados no

artigo constante nesta dissertagdo, bem como a metodologia empregada. A pesquisa foi
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realizada a partir dos prontuarios de pacientes internados com diagndstico de pneumonia no
HUSM, no periodo de janeiro de 2014 a fevereiro de 2016.

Esta dissertagdo foi estruturada em cinco partes. A primeira, destinada a introducdo geral
e a revisdo de literatura; a segunda, ao artigo cientifico formatado conforme normas do
periddico ao qual foi submetido; a terceira, as conclusdes do estudo; a quarta, ao referencial
bibliografico utilizado, e a quinta, aos anexos do estudo. A dissertacao € apresentada segundo
as normas do Manual de Dissertagdes e Teses da UFSM (UNIVERSIDADE FEDERAL DE
SANTA MARIA. PRO-REITORIA DE POS-GRADUACAO E PESQUISA, 2015).

O artigo cientifico foi elaborado a partir dos resultados da pesquisa solicitada como
requisito parcial para conclusdo do Curso de Mestrado Profissional do Programa de Pds-
Graduacdo em Ciéncias da Saude, Area de Concentracdo Promocdo em Salde, da
Universidade Federal de Santa Maria. O manuscrito foi enviado para publicacdo na revista
“Brazilian Journal of Infectious Diseases”, sob o titulo “Clinical And Epidemiological
Characterization Of Pneumonia Hospitalization Cases At A Teaching Hospital In Southern
Brazil”, em setembro de 2017, conforme anexo A. O anexo B demonstra a ficha para coleta
de dados.
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ARTIGO CIENTIFICO

Clinical And Epidemiological Characterization Of Pneumonia Hospitalization

Cases At A Teaching Hospital In Southern Brazil

Summary

The aim of the present study was to clinically and epidemiologically characterize patients
hospitalized for pneumonia at the University Hospital of Santa Maria, as well as to analyze
the main antimicrobial therapeutic choices and their outcomes. A total of 63 included cases
was analyzed. The minimum and maximum ages were 18 and 93 years, respectively, with 33
patients (52.4%) at least 65 years of age. Regarding hospital stay, 24 cases (38.1%) remained
hospitalized for less than 1 week, 23 (36.5%) were hospitalized between 1 and 2 weeks and in
16 cases (25.4% %) hospitalization was greater than 3 weeks. Thirteen cases (20.6%) evolved
to mechanical ventilation (alone or in combination with another complication). The clinical
outcome was discharge in 35 cases (55.6%) and death in the others. Age over 65 years was
associated with hospitalization up to 1 week and age under 65 years was associated with
hospitalization between 1 and 2 weeks (p = 0.046). Age over 65 years was associated with
death (p = 0.001), but age was not associated with mechanical ventilation or the other
assessed complications. The sputum of 29 patients was collected at the time of arrival, and in
12 (41.3%) of these samples a microorganism was isolated: 4 cases with Streptococcus
pneumoniae, 2 cases with Acinetobacter baumannii (in one case it was isolated together with
Pseudomonas aeruginosa and in another with Klebsiella pneumoniae), 3 cases with Klebsiella
pneumoniae and 3 cases with Pseudomonas aeruginosa. In two cases (both with Streptococcus
pneumoniae isolation) the patients were not associated with health services. Of the 63
evaluated cases, 38 (60.3%) underwent antimicrobial therapy prior to admission, 21 of which
received oral administration (33.3%). Intravenous therapy had been administered in 17

patients (27.0%) for a minimum of 3 days and a maximum of 17 days prior admission.

Keywords: Epidemiology; Microbiology; Pneumonia.
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Introduction

123 It is the result of a

Pneumonia (PNM) is an infection of the lung parenchyma
complex interaction between aggressive agents and the host's immune response. It usually
evolves with acute inflammatory disorders at the level of the distal alveoli, interstitium and
bronchioles, with frequent invasion of air spaces by pathogenic and neutrophil
polymorphonuclear  microorganisms, lymphocytes, macrophages, cytokines and other
inflammatory cells and substances®*?.

PNM is considered community acquired (CAP) when it affects patients outside the

2387 whereas it is considered

hospital environment or within 48 hours of hospitalization
hospital acquired (HP) when it occurs 48 hours after hospital admission. HP is usually treated
in the general ward and is not related to endotracheal intubation or mechanical ventilation
(MV), although Intensive Care Unit (ICU) treatment may be required when it presents or

progresses severely”®91

. However, health care-related PNM could more adequately be
categorized as HP depending on its etiologic spectrum®, whether occurring in nursing home
residents or individuals treated in a home care system, in patients receiving intravenous
antimicrobials or chemotherapy in the 30 days prior to the current infection, in renal
replacement therapy patients or in individuals hospitalized for two or more days in the 90
days prior to infection®®.

Regardless of its origin or definitions, PNM has great relevance in health services both

112 and in the Brazilian Unified Health System (SUS), being one of the main

worldwide
national causes of hospitalization®. Its pathology is extremely relevant due to its costliness and
its serious clinical outcomes.

Therefore, it is relevant for reference centers to be familiar with the clinical profile of
the patients treated with this comorbidity. Understanding both the characteristics of these
individuals and their clinical outcomes may help optimize their care. The aim of the present
study was to clinically and epidemiologically characterize patients hospitalized for pneumonia
at the University Hospital of Santa Maria (HUSM), as well as to analyze the main

antimicrobial therapeutic choices and their outcomes.
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Materials and Methods

Experimental design

This was a cross-sectional study carried out at HUSM, which initially included all
medical records of hospitalized patients suspected of having pneumonia from January 2014 to
February 2016.

This study was evaluated by the Research Ethics Committee of the Federal University
of Santa Maria (UFSM) and approved under CAAE Protocol 58694316.2.00005346.

Study Population

For clinical and epidemiological characterization, only the cases of patients over 18
years of age with a sustained pneumonia diagnosis during the investigation were considered.

Cases in which the diagnosis changed during hospitalization or in which the suspected
pneumonia did not correspond to the evolution reported in the medical records were excluded.
Patients whose medical records could not be found due to illegible registration in the HUSM

emergency room entry and exit books were also excluded.

Data Collection

Data were collected by a trained researcher between October and December 2016. The
names and respective numbers of medical records containing the term “pneumonia” were
obtained from the entry and exit books of the HUSM emergency room. These records were
reviewed and their data collected using a standardized research instrument developed by the

researchers.

Data Analysis
Data analysis was performed in SPSS 18.0 for Windows (IBM, NY, USA).
Descriptive and univariate analyzes were performed. The chi-square test was performed to

verify associations between age, complications during hospitalization and clinical outcome.
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Results

A total of 104 patients with a suspected diagnosis of pneumonia were registered
between January 2014 and February 2016, with 63 cases meeting the inclusion criteria. A
total of 41 medical records were excluded: in 16 cases the diagnostic hypothesis of
pneumonia at the time of hospitalization did not correspond to the evolution reported in the
medical records; in seven cases names and numbers written in the medical records were
illegible; the suspected diagnosis of pneumonia for 18 patients was not confirmed during
hospitalization and was subsequently altered.

Of the 18 patients whose diagnosis was altered during the study period, six had a lung
neoplasm, two had infective endocarditis, two were diagnosed with pyelonephritis, the
diagnosis in two cases was changed to heart failure, two were diagnosed with tuberculosis,
two were diagnosed with pulmonary thromboembolism, one case was diagnosed as
leptospirosis and one case was diagnosed as systemic lupus erythematosus.

Among the 63 included cases, 27 (42.9%) were hospitalized in 2014, 29 (46%) in
2015 and 7 (11.1%) in the months of January and February 2016. The greatest number of
hospitalizations occurred in August and December. Regarding the municipality of origin, 25
patients (39.7%) were from Santa Maria; the other cases were from municipalities in the
central region of the state of Rio Grande do Sul.

The minimum and maximum ages were 18 and 93 years, respectively, with 33 patients
(52.4%) at least 65 years of age. Tables 1 and 2 describe the sample characteristics and
comorbidities, respectively.

Regarding hospital stay, 24 cases (38.1%) remained hospitalized for less than 1 week,
23 (36.5%) were hospitalized between 1 and 2 weeks and in 16 cases (25.4% %)
hospitalization was greater than 3 weeks. Thirteen cases (20.6%) evolved to mechanical
ventilation (alone or in combination with another complication). The clinical outcome was
discharge in 35 cases (55.6%) and death in the others. Table 3 shows the association between
age and the following variables: length of hospital stay, complications and outcome. Age over
65 years was associated with hospitalization up to 1 week and age under 65 years was
associated with hospitalization between 1 and 2 weeks (p = 0.046). Age over 65 years was
associated with clinical outcome death (p = 0.001), but age was not associated with MV or the
other assessed complications.

The sputum of 29 patients was collected at the time of arrival, and in 12 (41.3%) of

these samples a microorganism was isolated: 4 cases with Streptococcus pneumoniae, 2 cases
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with Acinetobacter baumannii (in one case it was isolated together with Pseudomonas
aeruginosa and in another with Klebsiella pneumoniae), 3 cases with Klebsiella pneumoniae
and 3 cases with Pseudomonas aeruginosa. In two cases (both with Streptococcus
pneumoniae isolation) the patients were not associated with health services.

Of the 63 evaluated cases, 38 (60.3%) underwent antimicrobial therapy prior to
HUSM admission, 21 of which received oral administration (33.3%). The minimum period of
oral treatment until arrival at HUSM was 2 days and the maximum was 7, with 5 days the
most frequently observed period (13 cases). Intravenous therapy had been administered in 17
patients (27.0%) for a minimum of 3 days and a maximum of 17 days prior HUSM admission,
with 5 days the most frequently observed period (8 cases). The empiric antimicrobial most
frequently prescribed at the time of HUSM admission was piperacillin + tazobactam (25 cases
- 39.57%), in monotherapy or in combination with another antimicrobial. All prescribed
antimicrobials are described in Table 4. The course of antimicrobial therapy during

hospitalization had to be altered in 31 cases (49.2%) for different reasons.

Discussion

Pneumonia is among the top 10 causes of death among all age groups in the United States,
being the sixth leading cause of death in patients aged 65 years and over and the most
common cause of infection-related mortality™>*. A 2016 review article reports that CAP is
the fourth leading cause of death due to acute infectious disease in several Latin American
and Caribbean countries*. In Brazil, there were 733,209 hospitalizations for pneumonia in
2007, the leading cause of hospitalization due to illness®.

The slight predominance of male cases observed in the present study agrees with a
previously published systematic review™. Similarly, a study conducted in New York hospitals
found that the mean age-adjusted annual rate of hospitalizations for pneumonia was higher
among men'®,

In the present study, an age of 65 years or older was associated with higher mortality,
similar to a 1996 Brazilian study in which pneumonia was the underlying cause of 17,220
deaths in the 65 or older age group®’. It should be noted that another study®, after excluding
patients with chronic diseases, identified age over 65 years as an independent risk factor for
complicated pneumonia, which has also been pointed out by other authors'*. Age over 65

years has also been associated with a higher incidence of severe pneumonia in temperate
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countries™. Regarding seasonality, although the present study only evaluated a period of 2
years, it should be noted that the highest number of hospitalizations occurred in August and
December, which has not been reported in other Brazilian studies®%.

It is well known that, apart from age, PNM mortality and hospitalization time depend
on other patient-associated variables, such as previous antimicrobial use and the presence of
certain chronic pathologies observed in the present study, such as chronic obstructive
pulmonary disease, diabetes mellitus, systemic arterial hypertension and heart failure™%%,
Both cerebrovascular disease and diabetes are known risk factors for developing PNM®,
Although such clinical conditions were not associated with complications during
hospitalization or mortality, neurological sequelae for various reasons, hypertension and
diabetes were frequently observed in the present study, which was partially corroborated by a
cohort study conducted in South Korea that found neoplasias and diabetes as the main
comorbidities among individuals hospitalized for PNM®.

In Western Europe, CAP mortality is less than 5% in outpatients and approximately
10% in hospitalized patients, including more than 30% of the patients in intensive care, which
illustrates the broad spectrum of disease severity?®. Patients 60 years of age or older represent
81.2% of all cases of pneumonia requiring hospitalization and have a lower response to
therapy®’. Research conducted in Germany points out a higher mortality in elderly patients
despite the shorter hospital stays®, which were also observed in our study. MV was necessary
in 20.6% of the cases, which was lower than the 38.6% observed in a Japanese cohort study?’.

The etiology of PNM varies according to different regions and services, with a wide
range of pathogens identified®*’. Streptococcus pneumoniae is the most common pathogenic
agent, accounting for up to 50% of cases of CAP*3!. However, the presence of gram-negative
microorganisms was found in 66.6% of the positive sputum cultures in the present study,
which could be attributed to the large number of patients who had some association with

health care®®®®

. As in the present study, a number of authors have cited Klebsiella
pneumoniae, Pseudomonas aeruginosa and Acinetobacter baumannii as important etiologies
of HP8’30'31'32.

In our study 41.3% of the sputum samples cultured positive, lower than a 2014 study™
that identified an etiological agent in 52.3% of the samples, as well as survey conducted in
Greece® that found 72% positive samples. Such differences may be due to previous exposure
to antibiotic therapy, since both of the above-mentioned studies excluded patients on

antimicrobials. In a study analyzing the effect of prehospital antibiotics, 47 of 90 sputum
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cultures without pre-hospital antibiotic exposure were positive compared to 8 of 49 cultures
from patients who received pre-hospital antibiotics (52.2% vs. 16.3%)%.

The present study found macrolides to be the predominant option among patients
receiving oral therapy prior to hospitalization and found cephalosporins as the main
intravenous choice. These results differ from studies published in 2015*® and 2017%, in which
amoxicillin + clavulanate was the most prescribed antimicrobial agent. In a retrospective
study®® evaluating homecare patients who were later hospitalized for PNM, quinolones were
the most prescribed class prior to hospitalization. In our study, piperacillin + tazobactam was
the predominant therapeutic choice upon admission (39.7% of emergency room
prescriptions), unlike the findings of Ayaz et al.,*® in which this antimicrobial association was
third after vancomycin and tobramycin (prescribed in 27.3% and 26.4% of cases,

respectively).

Conclusions

This study demonstrates the different clinical characteristics of patients hospitalized
for PNM, evidencing the comorbidity problem in elderly patients as well as the importance of
chronic comorbidities and gram-negative infections, thus contributing to a better
understanding of the pathology within among SUS clients.

The peculiarities of the patients’ clinical profiles and the prior use of antimicrobials
(i.e. therapeutic failure) could be attributed to the fact that HUSM is a reference center for
highly complex cases; thus, further studies in hospitals and tertiary centers are required to

clarify the problematic nature of this disease.
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Tables

VARIABLES N %
SEX

Masculine 32 50.8
Feminine 31  49.2
LAST HOSPITALIZATION LESS THAN 90 DIAS

Yes 30 47.6
No 32 50.8
Unknown 1 1.6
UNDER HOME CARE

Yes 4 6.3
No 58 92.1
Unknown 1 1.6
NURSING HOME RESIDENT

Yes 8 12.7
No 54  85.7
Unknown 1 1.6
USE OF ORAL ANTIMICROBIAL DRUGS 30 DAYS PRIOR TO

HOSPITALIZATION

Yes 21  33.3
No 41 65.1
Unknown 1 1.6
USE OF INTRAVENOUS ANTIMICROBIAL DRUGS 30 DAYS PRIOR

TO HOSPITALIZATION

Yes 17  27.0
No 45 714
Unknown 1 1.6
ON CHEMOTHERAPY

Yes 11 175
No 52 825
ON HEMODIALYSIS

Yes 2 3.2
No 61 96.8

Table 1: Characteristics.
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COMORBIDITIES

%

SYSTEMIC ARTERIAL HYPERTENSION
Yes

No

ASTHMA

Yes

No

DIABETES MELLITUS

Yes

No

HISTORY OF NEOPLASIA

Yes

No

CHRONIC OBSTRUCTIVE PULMONARY DISEASE
Yes

No

CARDIAC INSUFFICIENCY

Yes

No

HUMAN IMMUNODEFICIENCY VIRUS OR HUMAN
IMMUNODEFICIENCY SYNDROME

Yes

No

NEUROLOGICAL SEQUELAE (FOR ANY REASON)
Yes

No

ALCOHOLISM

Yes

No

SMOKER

Yes

No

ILLEGAL DRUG USE

Yes

No

36
27

33
30

18
45

57.1
42.9

1.6

98.4
52.4
47.6

28.6
71.4

9.5
90.5

28.6
71.4

39.7
60.3

111
88.9

34.9
65.1

11.1
88.9

Table 2: Comorbidities.
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VARIABLES AGE LESS THAN 65 YEARS AGE GREATER THAN 65 P

N (%) YEARS
N (%)

Hospitalization time 0.046
Upto 1 week 7 (23.3) 17 (51.5)
1to 2 weeks 15 (50.0) 8(24.2)
2 weeks ormore 8 (26.7) 8(24.2)

Complications 0.349
Mechanical Ventilation 4 (30.8) 9(69.2)
Other Complications 5(50.0) 5(50.0)

Outcome 0.001
Discharge 23 (65.7) 12 (34.3)
Death 7 (25.0) 21 (75.0)

Table 3: Association between age and the following variables: length of hospital stay,

complications and outcome.

Age greater than 65 years is related to a hospitalization time of up to 1 week and age less than 65 years
is related to a hospitalization time between 1 and 2 weeks (p = 0.046). Age greater than 65 years is
related to clinical outcome (p = 0.001). Age was not associated with MV or other complications.



ORAL ANTIMICROBIAL DRUGS PRIOR TO N %
HOSPITALIZATION
Quinolones Alone 5 23.8
Macrolides Alone 8 38.1
Quinolone + Macrolide 3 14.3
Beta-lactam + Betalactamase Inhibitor 5 23.8
INTRAVENOUS ANTIMICROBIAL DRUGS PRIOR TO
HOSPITALIZATION
Cephalosporins Alone 11 64.7
Cephalosporin + Quinolone 2 11.7
Cephalosporin +Clindamicina 3 17.7
Cephalosporin +Macrolide 1 5.9
ANTIMICROBIAL DRUGS EMPIRICALLY PRESCRIBED
ON ADMISSION TO HUSM
Piperacillin +Tazobactam Alone 23 36.5
Piperacillin +Tazobactam associated with Macrolide 1 1.6
Piperacillin +Tazobactam associated with Vancomycin 1 1.6
Cephalosporin Alone 3 4.8
Cephalosporin + Clindamycin 2 3.2
Cephalosporin +Macrolide 5 8.0
Cephalosporin + Vancomycin or Oxacillin 6 9.5
Cephalosporin + Metronidazole 2 3.2
Amoxicillin + Clavulanate 3 4.8
Amoxicillin +Sulbactam 8 12.7
Levofloxacin 4 6.3
Carbapenem Alone 4 6.3
Macrolide + Oseltamivir 1 1.6

Table 4: All prescribed antimicrobials.
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CONCLUSOES

Os resultados encontrados no presente estudo demonstram a relevancia da idade
superior a 65 anos relacionada ao desfecho 6bito e a tempo de internacdo de até 1 semana. A
presenca de gram-negativos em culturas de escarro evidencia a relevancia destes
microrganismos como agentes de pneumonia e, possivelmente, com a relacdo a servigcos de

saude aos quais parcela significativa da populacdo estudada possuia algum vinculo.

Na amostra desta pesquisa, 90,4% dos pacientes sdo categorizados como pneumonia
hospitalar, o que demonstra a relevancia de uma abordagem direcionada no sentido de

cobertura dos principais microrganismos envolvidos na referida comorbidade.

O desfecho clinico de alta observado em 55,6% dos casos demonstra ndo somente a
gravidade dos pacientes referenciados ao nosso hospital, bem como a complexidade dos

mesmos.

As peculiaridades referentes ao perfil clinico dos pacientes e utilizagdo prévia de
antimicrobianos/ falha terapéutica podem ser atribuidos ao fato do HUSM ser centro de
referéncia para casos de alta complexidade, sendo necessaria a realizacdo de mais estudos em

hospitais e centros terciarios no intuito de elucidar a problematica da referida comorbidade.
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