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1. INTRODUCAO

O Complexo Burkholderia cepacia (CBc) € um grupo de bactérias Gram-
negativas nao fermentadoras da glicose que comp&em pelo menos 21 espécies (DE
SMET et al.,, 2015) incluindo B. cepacia, B. cenocepacia, B. multivorans e B.
vietnamiensis, que sdo patdégenos oportunistas. Esses organismos séo
particularmente problematicos em pacientes portadores de Fibrose Cistica (FC), e sao
responsaveis por elevada mortalidade (DREVINEK, MAHENTHIRALINGAM, 2010).
Além disso, CBc pode colonizar e causar infec¢des sanguineas, no trato respiratério
e urinario de pacientes imunocomprometidos. Estudos recentes relatam infec¢cfes por
bactérias do CBc em pacientes de Unidade de Tratamento Intensivo (UTI), sendo
considerados patdgenos oportunistas do trato respiratério, incluindo em pacientes
com COVID-19. (Tufekci et al., 2021)

Fibrose Cistica (FC) € uma doenca autossémica recessiva que acomete varios
orgaos. A doenca pulmonar apresenta o pior prognéstico, com obstrucdo das vias
aéreas por muco, infecgcbes agudas e cronicas e inflamacéo, que levam a danos
progressivos e insuficiéncia respiratéria (CAVERLY & LIPUMA, 2018)

Opcdes de tratamento para infeccfes por CBc séo restritas a ceftazidima ou
outras cefalosporinas de amplo espectro e meropenem, pois a resisténcia intrinseca
impede a agao de muitas outras classes de antimicrobianos (ZHOU et al., 2007). Os
principais fatores que contribuem para a resisténcia intrinseca estdo relacionados a
permeabilidade da membrana externa, sendo os lipopolissacarideos (LPS) e as
porinas os principais responsaveis pela resisténcia a antimicrobianos catibnicos como
as polimixinas e aminoglicosideos (RHODES & SCHWEIZER, 2016). A producao de
beta-lactamases também pode conferir resisténcia a muitos ou todos os antibiéticos
beta-lactamicos. Além disso, as espécies do CBc formam biofilmes que podem
proteger a célula bacteriana tanto das defesas do hospedeiro quanto da acéo dos
antibidticos. (VINION-DUBIEL et al., 2004)

Normalmente, os antibiéticos sdo administrados por 10 a 21 dias e as diretrizes
de tratamento dos pacientes com FC recomendam a associacéo de pelo menos dois
antibioticos diferentes. (CYSTIC FIBROSIS TRUST, 2009; FLUME et al., 2009). O

uso de antibiéticos inalatérios como a tobramicina, colistimetato e aztreonam como



terapia supressiva crénica € um dos pilares do controle da infeccdo respiratéria em
pacientes fibrocisticos (FLUME et al., 2009).

Para a determinacdo da suscetibilidade in vitro, sdo utilizados os pontos de
corte conforme a farmacocinética/farmacodinamica (PK/PD) da ceftazidima e do
meropenem, j& que ndo ha pontos de corte clinicos especificos para as espécies do
Complexo propostas pelo European Committee on Antimicrobial Susceptibility Testing
(EUCAST), o6rgdo europeu que padroniza os testes de suscetibilidade aos
antimicrobianos. No Brasil, o Brazilian Committee on Antimicrobial Susceptibility
Testing (BrCAST) padroniza os testes de suscetibilidade aos antimicrobianos e
estabelece os critérios de interpretacdo dos mesmos, seguindo as recomendacdes
do EUCAST, o qual deve ser adotado por todos os laboratérios brasileiros de
microbiologia segundo portaria nimero 64 da Agéncia Nacional de Vigilancia
Sanitaria (ANVISA) de 2018.

Atualmente, os testes de suscetibilidade aos antimicrobianos para CBc sao
limitados pela escassez de evidéncias entre a suscetibilidade in vitro e o desfecho
clinico. Contudo, um recente estudo concluiu que o conhecimento da suscetibilidade
in vitro pode orientar os médicos no tratamento de CBc. (HORSLEY, JONES, LORD,
2016). Com isso, justifica-se a importancia de avaliar o perfil de suscetibilidade de
CBc isolados de amostras clinicas dos pacientes atendidos no HCPA, estabelecer
uma distribuicdo das concentracdes inibitérias minimas (CIM) e comparar a
interpretacdo segundo o EUCAST com a proposta pelo Clinical and Laboratory
Standard Institute (CLSI), 6rgdo americano que padroniza os testes de suscetibilidade
aos antimicrobianos e os critérios de interpretacdo dos mesmos. Além disso,
considerando que o Hospital de Clinicas de Porto Alegre é um Centro de Referéncia
para o atendimento de pacientes com FC, bem como para o atendimento de pacientes
graves com COVID-19, o estudo torna-se ainda mais relevante para ampliar o

entendimento do perfil de resisténcia dos patdogenos do CBc nestas populagdes.



2. REFERENCIAL TEORICO
2.1 Complexo Burkholderia cepacia

Entre as diversas espécies do género Burkholderia, foi identificado um grupo
de organismos fenotipicamente semelhantes denominado complexo Burkholderia
cepacia. Inicialmente, estavam descritas dez espécies pertencentes a este grupo,
denominadas de genomovares (numeros de | a X), (Lutz, 2011) porém, atualmente,

ja estao identificadas pelo menos 21 espécies. Em pacientes com FC, organismos do

CBc podem causar sindrome cepacia’”, caract
sepse e progndéstico muito negativo. Foi observado que estes organismos sao
capazes de se aderir as células epiteliais e mucinas e também sdo capazes de invadir
e sobreviver dentro de células epiteliais das vias aéreas e de macréfagos (SAJJAN,

1995).

Demonstrou-se que varias espécies de CBc sao transmissiveis de um paciente
com FC a outro e que séo capazes de causar surtos epidémicos. B. cenocepacia e B.
multivorans predominam na FC e sd@o encontradas em maior porcentagem nas
amostras respiratorias, representando aproximadamente 85 - 97% de todas as
infecgdes por CBc na FC. (DREVINEK, MAHENTHIRALINGAM, 2010)

Estudos epidemioldgicos do final dos anos 1990 demonstraram que B.
cenocepacia (anteriormente CBc genomovar lll) era o patégeno do Complexo mais
prevalente na maioria das populacées de FC estudadas no mundo. Através de analise
da sequéncia génica recA, a espécie foi dividida em quatro grupos filogenéticos (Il1A
a llID), mas quase todos os isolados clinicamente relevantes pertencem aos grupos
[1IA e 11IB. (DREVINEK, MAHENTHIRALINGAM, 2010)

A taxa de mortalidade associada ao CBc foi avaliada no centro de FC adulto
de Manchester o qual observou que apenas 66,6% dos pacientes sobreviviam por
mais de 5 anos ap0s a aquisi¢cdo de B. cenocepacia. Essa taxa de sobrevida de 5
anos foi relativamente menor quando comparada com a taxa em pacientes infectados
por P. aeruginosa (sobrevida em 5 anos= 85,3%). (JONES et al, 2004).

Além de causar infecgBes em pacientes com CF, a patogenicidade do CBc néo
é limitada a esse grupo de pacientes. Essas bactérias sao também relatadas como

colonizantes e infectantes do trato respiratério, urinario e até mesmo em hemocultura,



principalmente em pacientes imunodeprimidos. CBc tem sido reportado em UTI's,
mas apresenta baixa morbidade e mortalidade, apesar de ter resisténcia intrinseca a

varios antimicrobianos. (Tufekci et al., 2021)

Burkholderia cepacia selective agar (BCSA), oxidation-fermentation polymyxin
bacitracin lactose agar (OFPBL) e Pseudomonas cepacia agar (PCA) sdo os
principais meios de cultura para isolamento de CBc. CBc pode levar de 48 - 72 horas
para crescer nesses meios e geralmente apresentam odor fétido. (HENRY et al.,
1999) Os laboratérios de microbiologia clinica contam com os testes moleculares,
incluindo a avaliacao do polimorfismo do gene recA em ensaios baseados ha reacao
em cadeia da polimerase (PCR), para a identificacdo das espécies do Complexo,
conforme ja mencionado. Mais recentemente é possivel utilizar a metodologia de
espectrometria de massas por Matrix Assisted Laser Desorption/lonization—Time of
Flight (MALDI-TOF MS) para identificacdo de espécies de CBc (FEHLBERG et al.,
2016, PAYNE et al., 2005, VAN PELT et al., 1999).

2.2 Fibrose cistica

Fibrose Cistica (FC) € uma doenca autossémica recessiva na qual ocorrem
mutacdes no gene que codifica a proteina transmembrana reguladora de condutancia
(CFTR) o que acarreta em transporte anormal de ions. A anormalidade no transporte
de ions resulta em diminuicdo de agua no lumen que recobre os tecidos e
consequentemente no acumulo de muco — por isso a FC é também conhecida como
mucoviscidose. O acumulo de muco afeta a funcionalidade de diversos érgaos, sendo
o pulméo um dos 6rgaos mais afetados com obstrucéo das vias aéreas pelo muco, o
gue acarreta em infeccdes respiratérias agudas e crénicas e consequente inflamacao.
(CAVERLY & LIPUMA, 2018) De fato, € o comprometimento da fungdo do trato
respiratério que mais contribui para a alta morbimortalidade dos pacientes com FC.
Os pulmdes desses pacientes invariavelmente tornam-se colonizados cronicamente
por bactérias que, na maioria dos casos, ndo podem ser erradicadas. Isso
invariavelmente leva a insuficiéncia respiratoria e a morte prematura de muitos
pacientes (BARTH, PITT, 1998)

Embora uma variedade relativamente grande de espécies microbianas possa
ser recuperada do escarro de pacientes fibrocisticos € aceito que apenas alguns

desempenham um papel importante na colonizagcaol/infeccdo das vias aéreas. S.



aureus, H. influenzae, P. aeruginosa e CBc (geralmente nesta sequéncia) sdo o0s
"patdgenos classicos" implicados na infec¢cdo pulmonar na FC (SALSGIVER et al.,
2016; CYSTIC FIBROSIS FOUNDATION, 2016). Assim, a avaliacdo da presenca
destas e outras bactérias no trato respiratério dos pacientes com FC é um fator
importante para o tratamento e acompanhamento dos pacientes. Além da
identificacdo das bactérias na via respiratoria, a determinacéo da suscetibilidade aos
antimicrobianos tem papel fundamental na escolha dos antibiéticos para o tratamento
da infeccéo respiratoria em FC. As principais amostras clinicas do trato respiratorio
de FC para cultura bacteriana incluem o swab de orofaringe ou nasofaringe, escarro

por expectoracao e, menos comumente, lavado broncoalveolar (LBA).

Embora os pacientes com FC sejam vulneraveis ao longo da vida a varias
infeccdes respiratorias bacterianas, que sdo causadas na maioria das vezes por
patdgenos oportunistas, um dos patdgenos que mais se destaca é a Burkholderia

cenocepacia, membro do CBc.
2.3 Resisténcia antimicrobiana

Opcdes de tratamento para infeccbes por CBc sao restritas a ceftazidima ou
outras cefalosporinas de amplo espectro e meropenem, pois a resisténcia intrinseca

impede a acdo de muitas outras classes de antimicrobianos (ZHOU et al., 2007).
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A diminuida permeabilidade da membrana externa é um importante
contribuinte para a resisténcia aos antimicrobianos em CBc. A resisténcia intrinseca
do CBc se deve principalmente a duas moléculas de superficie da célula das espécies
do complexo: o Lipopolissacarideo (LPS) e as porinas. Na maioria das espécies de
CBc, o LPS desempenha papel importante na resisténcia a antibiéticos peptidicos
catidnicos. A modificagdo do lipidio A pela amino-arabinose e altera¢cdes no nucleo
do LPS sao os principais determinantes para resisténcia intrinseca as polimixinas.
Isolados de B. cenocepacia de FC resistente a beta-lactamicos mostraram ter um
contetdo de porinas diminuido (ARONOFF, 1988) especialmente se estiverem em
combinacdo com o mecanismo de efluxo. A resisténcia devido a mutacao no alvo dos
antibidticos tem sido associada a fluoroquinolonas, mas também tem sido implicada
em outros antibiéticos. (RHODES & SCHWEIZER, 2016).



2.4 Testes de suscetibilidade aos antimicrobianos para CBc

Existem diferentes comités de padronizacao das técnicas e das interpretacdes
dos testes de suscetibilidade aos antimicrobianos (TSA) sendo os principais o Clinical
and Laboratory Standards Institute (CLSI) — comité Norte Americano e o European
Committee on Antimicrobial Susceptibility Testing (EUCAST) - comité Europeu. No
Brasil foi estabelecido em 2013 o Brazilian Committee on Antimicrobial Susceptibility
Testing (BrCAST), o qual segue as normativas do EUCAST com adaptacdes para a
realidade brasileira. Em 11 de dezembro de 2018 a Portaria No 64 do Ministério da
Saulde determinou a utilizagdo das normas de interpretacdo para os TSA tendo como
base os documentos do BrCAST, em laboratoérios da rede publica e privada do Brasil
(Diério Oficial da Unido, Edicdo 240, Secao 1, Pagina 59; 2018).

Embora os pontos de corte padronizados pelos CLSI e EUCAST para o TSA
tenham sido determinados para muitas combinacfes antibiético-patdégeno relevantes
para a FC (P. aeruginosa, Haemophilus influenzae e S. aureus), existem varios
organismos para 0s quais a orientagcdo € mais limitada com menos opcdes de
antibiéticos com pontos de corte clinicos (PCC), como a Stenotrophomonas
maltophilia, com PCC somente para a sulfametoxazol-trimetoprim (SXT), ou até
mesmo apenas com pontos de corte pK/pD (PC pK/pD) como no caso do CBc e
ceftazidima e meropenem (CLSI, 2018; KIDD et al., 2018)

Para o teste de suscetibilidade de CBc aos antimicrobianos, o CLSI recomenda
o0 método de disco-difusdo, a leitura das zonas de inibicdo e reportar apenas quatro
antibidticos: ceftazidima, meropenem, SXT e minociclina. Entretanto, a microdiluicao
em caldo, a diluicdo em agar ou a CIM por gradiente de concentracdo podem ser
realizados segundo o CLSI, que fornece padrdes interpretativos para reportar
ticarcilina-clavulanato e levofloxacino, além dos quatro primeiros antibiéticos (CLSI,
2018).

O EUCAST néo estabeleceu pontos de corte clinicos para a interpretagdo do
teste de suscetibilidade aos antibiéticos para CBc devido a ampla distribuicdo de CIM,
sem uma distribuicdo gaussiana entre populacéo selvagem e nao-selvagem. Assim,
devido a essa distribuicao ampla nao
Epi demi ol BEEQRFcpara 6s aiftibidticos mais relevantes com excecdo ao
meropenem (ECOFF = 0,25 ug/mL). De fato, devido a escassa evidéncia de uma

f

oi



correlacdo entre CIM especifica e resposta ao tratamento, ndo foi possivel,
consequentemente, estabelecer um ponto de corte clinico. (CLSI, 2014) Portanto, o
EUCAST prop6e um ponto de corte baseado em farmacocinética e farmacodinamica
(PK/PD), que € a maior CIM gue se consegue atingir o alvo farmacodinéamico (PDT).
O PDT ¢é o valor do indice de PK/PD que garante uma alta probabilidade de sucesso
do tratamento. O PDT pode ser tempo dependente (PK/PD = fT > CIM) como no caso
dos antibidticos beta-lactamicos, ou dependente da relacdo da &rea sob a curva
dividida pela CIM para as demais classes de antibioticos (PK/PD = fAUD/ CIM).
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3. OBJETIVOS
3.1 Objetivo geral

Avaliar dados clinicos e microbiolégicos de infec¢cdes causadas por bactérias do
Complexo Burkholderia cepacia (CBc) de pacientes atendidos em hospital

universitario terciario no contexto da pandemia de COVID-19.
3.2 Objetivos especificos

e Realizar a microdiluicdo em caldo da ceftazidima (CAZ) e meropenem (MEM)
para isolados de CBc de amostras clinicas coletadas prospectivamente de

pacientes atendidos no HCPA.

e Comparar a interpretacdo da CIM de CAZ e MEM através dos pontos de corte
PK/PD do EUCAST e dos pontos de corte clinicos do CLSI.

e Estabelecer uma distribuicdo das CIM e comparar com a distribuicdo das CIM
de cepas de CBc oferecidas pelo EUCAST para CAZ e MEM.

4. ASPECTOS ETICOS

Este trabalho foi submetido ao comité de ética em pesquisa cujo nimero CAAE
€ 52727021.0.0000.5327. O presente trabalho envolveu riscos minimos de quebra de
confidencialidade dos dados obtidos, portanto 0s pesquisadores assinaram a
Declaragao de conhecimento e cumprimento da lei geral de protecdo de dados para

pesquisas avaliadas pelo CEP HCPA (Anexo).
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ABSTRACT

Burkholdeia cepaci@omplex (Bcc) is an ubiquitous and important pathogen which
causes respiratory infections in cystic fibrosis (CF) patients and in Intensive Care Units (ICU)
patients, including COVIEL9 patients. Bcc have intrinsic resistarioeseveral antibiotics.
Moreover, the European Committee on Antimicrobial Susceptibility Testing (EUCAST) has
no clinical breakpoints for antimicrobial susceptibility interpretation of Bcc and recommends
to use pharmacokinetics/pharmacodynamics (PK/PR2kpants to evaluate the susceptibility
of Bcc. The aim of this study was to evaluate clinical and microbiological data of Bcc clinical
isolates. A total of 35 clinical isolates of Bcc were included, 18 from CF patients, 14 from
COVID-19 patients and threfeom COVID-19 negative and non CF patients. The CAZ and
MEM broth microdilution was performed and the MIC values were interpreted using EUCAST
PK/PD breakpoints and CLSI breakpoints. The CAZ and MEM diEhd MIGyo were
calculated. We also evaluated satany or ceinfections with bacteria other than Bcc, and
more than 60% of patients had-icdections. All COVID-19 patients were admitted in ICU,
and 28.6% died in 30 days. A total of 72.2% of CF patients were attended in ambulatory.
Considering all sampleand using the EUCAST PK/PD MIC breakpoints or CLSI MIC
breakpoints, 68.57% and 82.85% were susceptible to MEM and 57.14% and 82.85% to CAZ,
respectively. Considering that more than ten percent of the isolates showed resistance to CAZ
and MEM, it is imporant to determine the MIC in order to use this data to properly guide the
treatment of Bcc infections to all patients.

Keywords: Burkholderia cepaci@omplex,pharmacokinetics/ pharmacodynamics
breakpoints, minimal inhibitory concentration, susceptibility testing, COIAD
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INTRODUCTION

Burkholdeia cepaci@omplex (Bcc) is a group of gramegative bacilli that comprise
at least 21 species phenotypicallgngar but genotypically distinct, includinB. cepacia, B.
cenocepaciaB. multivoranse B. viethamiensisThey are aerobic, oxidase and catalase
positive, norspore forming, motile and neflermentative bacteria that are commonly found in
soil and moist evironments. Bcc species are common nosocomial pathogens and opportunistic
pathogens causing necrotizing pneumonia and bacteremia in patients with cystic fibrosis (CF)
and other infections in patients in Intensive Care UrBisc are intrinsically resisté to most
antibiotics, [1,2]

CF is an autosomal recessive disease caused by mutations in the gene encoding the
cystic fibrosis transmembrane conductance regulator (CFTR) protein which results in abnormal
transepithelial ion transport, leading to multiargdisease. Defected ion transport causes
airway mucus obstruction, infection, and inflammation which begins in early life and leads to
progressive lung damage and respiratory failurePfients with CF are vulnerable to various
bacterial infections thatre caused in most instances by opportunistic pathogens. [4], including
Bcc, predominantlyB. multivoransand B. cenocepaciawhereasB. cepaciais the most
prevalent species among RO patients. Bcc can cause colonization and infection of the
respiratoy tract, in the bloodstream, and in the urinary tract in immunocompromised
patients.[2,5]

Recently, studies demonstrate that Bcc have been reported in intensive care units, which
are most related to opportunistic pathogens of the respiratory traceme s@ses, including in
patients with SARSCoV-2. These bacteria are highly contagious in hospital environments and
early diagnosis and treatment of patients is essential. [2, 6, 7]

Treatment options for Bcc infections are restricted to ceftazidime or other-broad
spectrum cephalosporins and meropenem, due to intrinsic resistance of Bcc to other classes of
antimicrobials. [8] Multiple mechanisms of antimicrobial resistance occur iniridbeding
decreased permeability of the bacterial membrane structure, overexpression of RND efflux
pumps, alteration of the target site, and production of penicillinase PenA, an inducible Ambler
class C betdactamase. [9In fact, the first line of defese against antimicrobials in Bcc is the
outer membrane barrier. Md3tirkholderiapresent a modified lipopolysaccharide that causes
intrinsic polymyxin resistance due to reduced drug penetration. Moreover, efflux pumps of the
resistance modulation cell viion family are major players iBurkholderia multidrug

resistance. Third and fourth generation cephalosporins are important for treatment of Bcc
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infections, but therapeutic ef f ilactamagesand ¢ o mp
alteration inceftazidime target. Altered DNA gyrase and dihydrofolate reductase targets cause
fluoroquinolone and trimethoprim resistance, respectively [10]

Antimicrobial susceptibility tests are performed as recommended by international
committees. In Brazil, since 20, it has been mandatory that microbiology laboratories follow
the standardizations of the Brazilian Committee on Antimicrobial Susceptibility Testing
(BrCAST) which follows the recommendations of EUCAST. However, EUCAST has not
proposed a clinical breamt for Bcc due to the scarce evidence of a correlation between
specific MIC and clinical outcomes. Therefore, the PK/PD breakpoints for CAZ and MEM are
the only option recognized by EUCAST to be used as a guide for clinical treatments [11, 12].

The aimof this study was to evaluate the clinical and microbiological data of infections

caused by bacteria of Bcc from patients treated in a University Tertiary Care Hospital.

MATERIALS AND METHODS

A total of 35 clinical isolates of Bcc were consecutivelyemiked from clinical samples
in a routine microbiology laboratory, from December 2020 to May 2021, from patients
attending a University Tertiary Care Hospital located in southern Brazil. The majority of
clinical specimens were obtained from the loweriragpry tract. The isolates were identified
as species dBurkholderia cepaciaomplex, using thé&latrix Associated Laser Desorption
lonizationi Time of Flight, VITEK®MALDI-TOF MS (bioMérieux, Franca). Patient data,
such as age, sex, source of specimamtihiotic treatment and 3fay outcome and underlying
disease (CF or COVI19) were used to evaluate the course and outcome of infection. All
isolates were stored in 16% glycerol&d °C.

All isolates were tested for susceptibility to CAZ and MEM bygmodilution method
to determine the MIC according to the guidelines of BrCAST. Serial dilutions of stock solutions
of MEM and CAZ were prepared and aliquoted in a microdilution plate and stor@&® 4C
before use. A volume of 20 uL of an inoculum ea@igwt to 0,5 Mc Farland of Bcc colonies,
selected from an agar plate after26hours of incubation, was pipetted on 1980 uL of saline
and 50 uL of this dilution was pipetted in the microdilution plate wells. The microdilution
plate was incubated for 481 hours at 35 °C in the ambient atmosphere. Quality control was
performed using?seudomonas aeruginoganerican Type Culture Collection (ATCC) 27853

as recommended by BrCAST.
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Results of MIC (ug/mL) were recorded as the lowest concentrati@mtohicrobial
agent that inhibits visible growth. BrCAST PK/PD category interpretation criteria were
adopted to classify the isolates as susceptible, intermediate or resistant to the antimicrobial
agent tested. BrCAST PK/PD category interpretation critwgee compared with the CLSI
interpretation to evaluate the categories by the two Guidelines. The significant disagreement
interpretation comparison between both committees to CAZ and MEM was calculated using
the statistical analyses by McNemar method #&dstatistical significance was considered
when p <0.05. The CAZ and MEM MIC distributions were compared with the epidemiological
cutoff (ECOFF) MIC breakpoints for Bcc of EUCAST in order to assess a possible
concordance in the distribution of the MIT#e frequency of the MIC valuegere calculated

as well as the MI& and MIGyo for the antimicrobial agents tested.

RESULTS

A total of 35 Bcc isolates were included in the study, 18 from CF patients, 14 with
COVID-19 three from COVIBL9 negative andon CF patients. All COVIEL9 patients were
admitted in ICU, 10 (71.4%) patients presentednfections with other bacteria than Bcc. The
most frequent bacteria causing-iofections wask. pneumoniad4, 40%) and two of them
were KPC producers. Four (B806) COVID-19 patients died in 30 days, one wikh
pneumonia&PC, one withP. aeruginosandAcinetobacter baumann@omplex (both MEM
resistant), one witB. marcescerendS. aureu§MEM and oxacillin susceptible, respectively),
and one patient did nbave secondary or dafections with other bacteria than Bcc. The Bcc
from COVID-19 patients were most frequently isolated from tracheal aspirate (TA) (10/14,
71.4%), blood culture (1/14, 7.2 %), urine (1/14, 7.2%), sputum (1/14, 7.2%) and one patient
hadin TA and blood culture (1/14, 7.2%). The most prevalent Bcc specieB waka (5/14,
35.7%). Meropenem was the antibiotic most used for clinical treatment of patients with Bcc.

Most of the 18 CF patients attended the ambulatory (13/18, 72.22%), eanthih
clinical samples were expectorated sputum (17/18, 94.44%inf€ctions were observed in
66.66% (12/18) CF patients, of which 61.11% Radwureusxacillin susceptible. More than
60% of Bcc species from CF patients were identifiedasenocepaa (11/18, 61.11%).

The CAZ MIGspand MIGowere 4.0 pg/mL and 16.0 pg/mL, respectively. The MEM
MICsoand MIGowere 2.0 pg/mL and 8.0 pg/mL, respectively (Table 1).
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According to EUCAST PK/PD breakpoints, most isolates were susceptible to CAZ
(57.14 %) ad MEM (68.57%) (Table 1). Considering the CLSI breakpoititesre was an
increased number of isolates susceptible to CAZ (82.@6/HVEM (82.85%)(Table 1).

The statistical analyses by McNemar method indicated that the comparison of
susceptibilityresults between both committees has a significant disagreement with a p= 0.004
and p= 0.025 for CAZ and MEM, respectively. Nine isolates were interpreted as intermediate
to CAZ according to EUCAST, but susceptible to CAZ according to CLSI, and two isolates
resistant to CAZ according to EUCAST but intermediate by CLSI. Five isolates were
considered intermediate to MEM according to EUCAST but susceptible according to CLSI.

We compared our MIC distribution with the EUCAST Bcc wild type distribution for
CAZ andMEM and obtained a similar curve, with variable MIC values, from 0.5ug/mL to
32.0pg/mL for CAZ and 0.125pg/mL to 16.0pg/mL for MEM. (Figure 1).

DISCUSSION

Bcc is a common group of bacteria which causes respiratory infection in patients with
CF, but in air study we found that these bacteria are also common among patients in ICU. In
fact, 37.8% of Bcc isolates were obtained from CO\MDpatients, indicating a secondary or
co-infection with SARSCOV-2. Most of these patients presented critical clinicalddmns
requiring hospitalization in ICU. According to CANTON et al. [13] up to 50% of these
COVID-19 patients might have secondary bacterial infection, which are more prevalent in
terminal patients. Moreover, the risk factors toim@ction with SARSCOV-2 include
antibiotic use (8L00% of patients), the presence of previous chronic pulmonary disease and
prolonged hospital stay. The mortality, in COVID patients with Bcc, was 28.6% (4/14), and
studies indicate that SARSOV-2 with bacteria or fungi confection increases morbidity and
mortality [14, 15]. Furthermore, Bcc was one of the bacteria more prevalent in patients with
COVID-19, being considered an opportunistic pathogen [7, 14]. Other studies also related gram
negative bacilli andS. aureusas common pathogens in COVID9 patients [13,15]. This
corroborates with the findings in our institution, as several patients with CQY|resented
carbapenem resistaBhterobacteraleand oxacillin resistar$. aureus

In patients with CF, bacterial cutes of respiratory specimens, mostly expectorated
sputum (94.7% in our study) are collected to identify and select the antibiotic therapy [3].
Patients chronically infected with Bcc have increased mortality and morbidityBand
cenocepacia and B. multivaraaccount for 85% of all Bcc infections [10, 12, 16]. Moreover,
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Bcce isolates from CF patients were more resistant than the Bcc from GCO®/[atients,
probably because these bacteria have already acquired resistance. Noteworthy, in our study we
did not find B. multivorans in CF patients as most of the Bcc (635) were identifie®.as
cenocepacia

EUCAST presents wild type distributions of MIC values for each combination of
species and antimicrobial agent. The epidemiologicabtfutalue (ECOFF) is theighest
MIC for organisms devoid of phenotypicalietectable acquired resistarroechanisms [17].

We obtained a similar MIC distribution with the EUCAST Bcc wild type distribution for CAZ

and MEM and (Figure 1) [18]. However, the isolates included intodiysvere from patients

that usually use more than one antibiotic during the hospitalization or even throughout life,
which is the case of CF patients. Therefore, these microorganisms evaluated in this study have
already been exposed to antibiotics ang hnave acquired resistance mechanisms, and cannot

be considered wild type. The epidemiological-cfit(ECOFF) breakpoints distinguishing
microorganisms without (wild type) and with phenotypically detectable acquired resistance
mechanisms (newild type) © the agent in question is difficult to estimate since it would be
necessary to detect all possible acquired resistance mechanisms.

Bcc have intrinsic resistance to many antibiotics and these infections are usually treated
with ceftazidime and other ext@edspectrum cephalosporins or carbapenems. In our
institution, the CAZ and MEM MIC results are interpreted by EUCAST PK/PD and are
reported only for infections caused in CF patients. Therefore, all non CF patients had empirical
treatment and this is wasome since a considerable number of-@Fhpatients presented high
MICs which would indicate resistance to CAZ and MEM.

The CAZ MIGsoand MIGyowere 4.0 pg/mL and 16.0 pg/mL for CAZ, respectively,
and 2.0 pg/mL and 8.0 pg/mL for MEM, respectively. CAZ aviEM will be effective to
inhibit around 50% of the Bcc isolates, but not effective to inhibit 90% of the Bcc population
of this study since MIC of 4.0 ug/mL indicates susceptibility to CAZ according to EUCAST
and CLSI and MIC of 16.0 pg/mL indicates rearsce to CAZ according to EUCAST and
intermediate to CAZ according to CLSI; MIC of 2.0 pg/mL indicate susceptibility to MEM
according EUCAST and CLSI and MIC of 8.0 pg/mL indicates intermediate to MEM,
according to EUCAST and CLSI.

Comparing the EUCAST PRD breakpoints with CLSI clinical breakpoints, we
observed the increased number of Bcc susceptible to CAZ and MEM (CLSI presents higher
breakpoints) indicating a high percentage of susceptibility to both antibiotics [19, 20]. The
statistical analyses by élNemar method indicated that the interpretation comparison between
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both committees to CAZ and MEM has a significant disagreement for these antibiotics. Since
EUCAST is mandatory to be used in Brazil, it could be considered as a gold standard and using
theEUCAST interpretation we could avoid therapeutic failure because false susceptible results
(major errors) would be minimized. The disagreement was less significant to MEM which is
important as the meropenem was the most used antibiotic in our institution.

In conclusion, we obtained a variable MIC distribution of CAZ and MEM, making the
determination of epidemiological ECOFF impracticable, the same way as EUCAST. However,
more than ten percent of the isolates showed resistance to CAZ and MEM, by thetetierpr
of the both committees, it is important to determine the MIC in order to use this data to properly

guide the treatment of Bcc infections to all patients.
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Table 1.Comparisons between EUCAST and CLSI interpretationdreqdency of the
CAZ and MEM MIC valuess well as the MI& and MICgo.

MIC50 MIC90 SUSCEPTIBLE (%) INTERMEDIATE (%) RESISTANT (%)

EUCAST  CLSI EUCAST CLSI EUCAST CLSI

CAzZ 4.0 16.0 57.14 82.85 25.71 5.71 17.14 11.42

MEM 2.0 8.0 68.57 82.85 20.0 5.71 11.43 11.42
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Figure 1. MIC distributions for CAZ (a) and MEM (b) and EUCAST MIC distributions for

CAZ (c) and MEM (d).
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6. CONSIDERACOES FINAIS

Avaliando os resultados de CIM de CAZ e MEM, observamos uma variagao de
0,5 ug/mL a 32,0 pg/mL e 0,125 pg/mL a 16,0 ug/mL, respectivamente. Concluimos
gue mais de dez por cento dos isolados de CBc sao resistentes a esses agentes
antimicrobianos, segundo a interpretacao dos dois comités de padronizacao para 0s
testes de suscetibilidade aos antimicrobianos. Com isso, € importante a determinacéo
da CIM de CAZ e MEM, para que esse dado seja liberado para todos os pacientes, a
fim de orientar o tratamento com o antibiético mais adequado. A curva de distribui¢cao
de CIM dos antibiéticos apresentou uma grande variacao de resultados, tornando
inviavel a determinacdo de um ECOFF epidemiologico, da mesma forma que o

EUCAST nao prop6s até o momento.
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