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* A crise da resisténcia microbiana.
* Microrganismos-problema em servicos de saude.
* Uso de Antimicrobianos e resisténcia.
 Emergéncia e disseminacao da resisténcia.
* Transmissao em ambientes de assisténcia.

« Resisténcia na comunidade e em hospitais.

 Medidas de prevencao e controle de resisténcia.
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Um conceito: “Balas Magicas”
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Ehrlich, P. Aus Theorie und Praxis der Chemotherapie.
Folia Serologica 7, 697-714 (1911)
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Um conceito que salvou vidas

Figure 9 Survival after pneumococcal pneumonia with bloodstream infection before and after penicil
treatment became available.
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' Bad Bugs
Need Drugs

320

T( n new ANTIBIOTICS by 2020

o Regulatory approvals for antibiotics
have declined

o Clinically relevant resistance has
increased

New Antibiotic Drug Approvals

“ESCAPE” the effects of
antibacterial drugs

Enterococcus faecium
Staphylococcus aureus
Klebsiella pneumoniae
Acinetobacter baumanii
Pseudomonas aeruginosa
Enterobacter species

Dramatic Decrease in Antibiotic Drug Approvals
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Antibiotic Resistance Is Prevalent in an Isolated Cave
Microbiome

Kirandeep Bhullar', Nicholas Waglechner', Andrew Pawlowski', Kalinka Koteva', Eric D. Banks?,
Michael D. Johnston®, Hazel A. Barton®, Gerard D. Wright'*
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Antibiotic Resistance Is Prevalent in an Isolated Cave
Microbiome

Kirandeep Bhullar', Nicholas Waglechner', Andrew Pawlowski', Kalinka Koteva', Eric D. Banks?,
Michael D. Johnston®, Hazel A. Barton®, Gerard D. Wright'*
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Enterobactérias resistentes

aos carbapenémicos (CRE)

Acinetobacter baumannii resistente

aos carbapenémicos (CRAB)

Pseudomonas aeruginosa resistente

aos carbapenémicos (CRPsA)

Enterococcus spp. resistentes

a Vancomicina (VRE)
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Ecologia da Resisténcia

Infeccoes por MR

Pacientes
graves

Procedimentos
invasivos

Uso de
antimicrobianos

Interferéncia
quantitativa

Ay
Interferéncia
qualitativa




The Commonality of Risk Factors for Nosocomial Colonization and
Infection with Antimicrobial-Resistant Staphylococcus aureus,
Enterococcus, Gram-Negative Bacilli, Clostridium difficile, and Candida

Nasia Safdar, MD, and Dennis G. Maki, MD

Idade Dispositivos invasivos
Doenca de base Procedimentos
Internacao prolongada Uso de antimicrobianos
Transferéncia de
e Imunossupressores
outros hospitais
16

Ann Intern Med. 2002;136:834-844,




Uso de antimicrobianos



Global antibiotic consumption 2000 to 2010: an analysis of
national pharmaceutical sales data

Thomas P Van Boeckel, Sumanth Gandra, Ashvin Ashok, Quentin Caudron, Bryan T Grenfell, Simon A Levin, Ramanan Laxminarayan
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Lancet Infect Dis 2014;
14:742-50
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Global antibiotic consumption 2000 to 2010: an analysis of
national pharmaceutical sales data

Thomas P Van Boeckel, Sumanth Gandra, Ashvin Ashok, Quentin Caudron, Bryan T Grenfell, Simon A Levin, Ramanan Laxminarayan
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Brasil, Russia, india, China e Africa do Sul respd’ndemipor 75% do aumento do consumo

Lancet Infect Dis 2014; 19
14:742-50



The Impact of Restricting Over-the-Counter
Sales of Antimicrobial Drugs

Preliminary Analysis of National Data

Maria Luisa Moura, MD, Icaro Boszczowski, MD, Naima Mortari, MD, Ligia Vizeu Barrozo, PhD,

Francisco Chiaravalloti Neto, PhD, Renata Desordi Lobo, PhD,
Antonio Carlos Pedroso de Lima, PhD, and Anna S. Levin, MD

Medicine * Volume 94, Number 38, September 2015
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The Impact of Restricting Over-the-Counter
Sales of Antimicrobial Drugs
Prgliminary Analysis ()f National Data Medicine * Volume 94, Number 38, September 2015
Maria Luisa Moura, MD, Icaro Boszczowski, MD, Naima Mortari, MD, Ligia Vizeu Barrozo, PhD,

Francisco Chiaravalloti Neto, PhD, Renata Desordi Lobo, PhD,
Antonio Carlos Pedroso de Lima, PhD, and Anna S. Levin, MD
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Inquérito de Prevaléncia (IRAS-Brasil)
153 hospitais — 10 estados

Categoria 4 ou mais Qualquer ATB

41% dos pacientes internados utilizavam pelo menos um antimicrobiano.

22



Pequenos Hospitais, SP
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J.L. Giacomini, C.M. Fortaleza® lournal of Hospital Infection 96 (2017) 290-293



30%
consumed
by humans

70%

are consumed by animals
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Efeitos populacionais dos
Antimicrobianos

1) T Circulacdo das cepas R 3) T Expressdo de cepas R ja carreadas.

2) T Suscetibilidade as cepas R 4) Indugao da resisténcia.
25
Lipsitch & Samore. Emerg Infect Dis 2002, 8:347



Disseminacao em redes



Novos fenétipos de resisténcia microbiana
emergem e sofrem disseminacao global.

Lee CR et al. Front
‘ Microbiol. 2016; 7: 895.
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) I Redes de referéncia / contra-referéncia. 27
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Hospital Networks and the Dispersal of Hospital-
Acquired Pathogens by Patient Transfer

Tjibbe Donker'?, Jacco Wallinga®?, Richard Slack®?, Hajo Grundmann'?*

* As IRAS tem sido interpretadas como

consequéncia de falhas de seguranca e higiene
precaria em hospitais.

* Isso no entanto ignora o fato de que (...)
hospitais sao conectados pelos pacientes
que compartilham.

. ‘.,
'@ PLoS ONE | www.plosone.org April 2012 | Volume 7 | Issue 4 | 35002
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Use of whole-genome sequencing
to trace, control and characterize
the regional expansion of

extended-spectrum 3-lactamase

producing ST15 Klebsiella
pneumoniae

Kai Zhou'?, Mariette Lokate!, Ruud H. Deurenberg!, Marga Tepper?, Jan P. Arends?,

Erwin G. C. Raangs’, Jerome Lo-Ten-Foe?, Hajo Grundmann?, John W. A. Rossen'” &
AlexanderW. Friedrich®”

www.nature.com/scientificreports 30
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Small hospitals matter: insights from the emergence and spread of @mssmﬂ(
vancomycin-resistant enterococci in 2 public hospitals in inner Brazil

Adriana Aparecida Feltrin Correa *°, Antonio Carlos Campos Pignatari €, Monica da Silveira *®,
Roberta Cristina Cabral Mingone €, Vinicius Gomes de Sales Oliveira ¢, Carlos Magno Castelo Branco Fortaleza **

City of Bauru, Brazil
360.000 inhabitants

Hospital Estadual Bauru VRE incidence Multivariable PFGE typing

(HEB) !

31 8 bedS analySIs A 21222324 25 2627 28 29 30 A 31 32 34 35 3637 38 39 40 4142 A

High complexity s Risk factors: Steroids,
W) £ per 1,000 patients- Mechanical ventilation,
______ ,_ day. cefepime, imipenem
% VRE isolates

) " Survellle_mce Previous admission to

Hospital Estadual cultures: 109 HEMA was a risk factor

Manoel de Abreu Clinical for VRE in HEB

(HEMA) cultures: 13 (P<0.001)

57 beds

Low complexity 12 per 1,000 patients- Risk factor: Oxacillin

day.
Most clones were spread in both
hospitals.
106 isolates of E. faecium: 22 clones
Major clone (*): 40 patients
16 isolates of E. faecalis: 5 clones

Diagnostic Microbiology and Infectious Disease 82 (2015) 227-233

Disseminacao de bactérias de um pequeno hospital para outro de maior porte. 32



Kernel

Hospitais Leitos totais

Leitos UTI

Georreferenciamento (ArcGis 10)
dos hospitais brasileiros




00 0 C.O
® O 0.0..O 0
0‘.0..0 0 Q.O
0 0 Q.O..O 0
m«u.v. »0 0 0
® 'O..O ® 0
'O..Q 0 Q.O
[ _ 0 CfO..Q 0

00000000
000000
"0 000000

o

o

o

4
¥
o
o
o

Alta pressao de colonizacgao

Baixa pressao de colonizacao
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Pressao de colonizacao



Colonization pressure and risk factors for acquisition of imipenem-resistant
Acinetobacter baumannii in a medical surgical intensive care unit in Brazil

Carlos Magno Castelo Branco Fortaleza MD, PhD *, Fernanda Moreira de Freitas MD,
Gerhard da Paz Lauterbach MD American Journal of Infection Control 41 (2013) 263-5

Table 1
Multivariable analysis of risk factors for acquisition of imipenem-resistant Acineto-

bacter baumanii for patients admitted to the intensive care unit in months with
colonization pressure values below the median (8.7%)

Risk factors OR (95% CI) P value

Performance of tracheostomy 325(1.09-967) 03

Use of imipenem 10956(2.90-41.40) <001

Use of levofloxacin 024(0.07-086) 03

Use of metronidazole 534(2.12-13.44) <001
Table 2

Multivariable analysis of risk factors for acquisition of imipenem-resistant Acineto-
bacter baumanii for patients admitted to the intensive care unit in months with
colonization pressure values above the median (8.7%)

Risk factors OR (95% CI) Pvalue
Charlson comorbidity index 1.24 (1.00-1.54) 048
Performance of surgery 2.86(1.11-733) 03
Central venous catheter 3.95(1.16-13.45) 03
Parenteral nutrition 15.12 (3.97-57.66) <001

Quando as bactérias circulam muito (alta pressao de colonizacao) o uso de

antibidticos nao aparece como fator de risco para resisténcia.
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Am J Infect Control 2010,58:173-81 .,

Exposure to hospital roommates
as a risk factor for health
care-associated infection

Meghan Hamel, MSc,* Dick Zoutman, MD, FRCPC,*" and Chris O’Callaghan, DVM, MSc, PhD?
Kingston, Ontario, Canada

From the Department of Community Health and Epidemiology,
Queen’s University, Kingston, Ontario, Canada®; and Department of
Pathology and Molecular Medicine Queen’s University, Kingston,
Ontario, Canada.”
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HR por “colegas-dia”

HR (95% ClI)

Variable C difficile model MRSA model VRE model

Univariate results
Total roommates/day 1.06 (1.00 to 1.12) 1.12 (1.07 to 1.17) 1.13 (1.04 to 1.22)

Multivariate results
Total roommates/day .11 (1.03 to 1.19) 1.10 (1.05 to I.15)

HR por colegas individuais

HR (95% ClI)

Variable C difficile model MRSA model VRE model

Univariate results
Unique roommates/day 1.03 (0.94 to 1.13) 1.10 (1.01 to 1.19) 1.17 (1.04 to 1.31)

Multivariate results
Unique roommates/day 1.08 (0.94 to 1.24) 1.07 (0.99 to 1.17) 1.15 (1.02 to 1.28)

O risco de adquirir uma bactéria multidroga-resistente aumenta com o numero

de colegas de quarto no hospital, ou com o tempo de exposicao a esses colegas.




Comunidade vs. Hospital
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Dormindo com o inimigo...

Estudo NHANES (2001-2002): 9622 pessoas

‘* investigadas.
- Resultado: 0,8%dos americanos estudados

& carreavam MRSA.
Kuehnert, 2006.
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Systemic CA-MRSA infection following trauma during soccer match in inner Brazil:
clinical and molecular characterization

Carlos Henrique Camargo ?, Maria de Lourdes Ribeiro de Souza da Cunha **, Mariana Favero Bonesso ?,
Fabiana Picoli da Cunha ®, Alexandre Naime Barbosa °, Carlos Magno Castelo Branco Fortaleza ®

Infeccao sistémica por CA-MRSA apo6s trauma
durante partida de futebol (Bofete, SP)

Adolescente sem internagdes ou viagem
Celulite em coxa

Pneumonia necrotizante

Hemoculturas (+) para MRSA

Cepa produtora de PVL

Clone circulante na Argentina (spa type t311)

40
Diagnostic Microbiology and Infectious Disease 76 (2013) 372-374
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Trends in Human Fecal Carriage of Extended-Spectrum [3-Lactamases
in the Community: Toward the Globalization of CTX-M

Paul-Louis Woerther,® Charles Burdet,”* Elisabeth Chachaty,® Antoine Andremont®
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Trends in Human Fecal Carriage of Extended-Spectrum [3-Lactamases
in the Community: Toward the Globalization of CTX-M

Paul-Louis Woerther,? Charles Burdet,”* Elisabeth Chachaty,® Antoine Andremont®
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Prevencao e Controle



World Health
Organization

Guidelines for the

prevention and control

of carbapenentresistant
Enterobacteriaceae,
Acinetobacter baumannii and
Pseudomonas aeruginosa

in health care facilities

»
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Em servicos de saude

Jeurmal of Hepital Infecson 2 (2014) 41 544
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Prevention and control of multi-drug-resistant
Gram-negative bacteria: recommendations from a
Joint Working Party

AP.R. Wilson ™", D.M. Livermore”, J.A. Otter®, R.E. Warren®, P. Jenks®,
D.A. Enoch’, W. Newsholme ®, B. Oppenheim ", A. Leanord ', C. McNulty ',
G. Tanner *, . Bennett', M. Cann™, J. Bostock ", E. Collins °, 5. Peckitt®,
L. Ritchie 9, C. Fry”, P. Hawkey®
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SHEA/IDZA PRACTICE RECOMMEKDATION

Strategies to Prevent Methicillin-Resistant Staphylococcus aureus
Transmission and Infection in Acute Care
Hospitals: 2014 Update

Duawid P. Callee, MDD, M5 Cassandra [ Salgado, MD, M5™ Aaran M. Misone, MD7
Anthony Do Haerls, MD, MPH;' David T. Kuhar, MO Julia Moody, M5 Kathy Aoreden, MS, MT, O30
Susan 5 Fiuag, MDL MPH Lisa L Maragakis, MDD, MPE:' Deborib 5. Vokee, MD, MPH®

PURPOSE

Freviowly poblishel guidelines are availible than provide
cumprrhemive recommendations far detecting and prevent-
ing healthcare-sssociated mfections (HAls), The sment of this
document is to highlight practical recommendations in a con-
dse formar designed 1o asist aoure care bospitals in imple-
menling and priceiveing thelr methicillin-nelsmm Staply
loscieas s (WIRSA) previnti s This docussnt
wpdates “Stratgios 1 Prevent Trassmission of Methicillin-
Resistant Stapkylscocewr anresr im0 Acube Care Hospitals,™
published in 2008, This expert padance document is spon-
sared by the Soclery for Healtheare Epldemiclogy of America
(SHEA] and is the peaduct of a collaborative effiom lad by
SHEA, the Infectious Miscasis Socity of America (IDEA], the
Amercan Hospital Assoosation (AHAL the Assectilion oy
Professionals in Infection Control and Epidemiokogy (AFRCL
and The foim Commisson, with maper contrbations from
fepressLallve af & number of organizatioss and societies
corbenl eapertise, The lin of endorasg and sappoming
ceganizations ix preseeded in the ineoduction 1 the 1014
mpdaies.!

Wil

SECTION 1; RATIONALE AND STATEMENTS
OF CONCERM

|. HAls caussd by BMESA In acote-care facllitles are commson
A, Tn the United States, the proportion of hespita-siso-
ciated 5 awrews infections resstant to methicillin re-

mains kigh,

I. The eest eecent data from the NMational Healthcare
Safrty Mhenrk (WHEN) reports that, from 2009 5

NG, ME% of 5 aureas cemral Ene-associsted
looadstresmn (eferthons [CLARSIS), 58.7% of & awis
withter-asiecElid oy tacl wlsl 44w ol
5 awerur ventilator-pssociated preumonia (VAP ep-
isodes, and 43.7% of 5. swnens surgical site infections
1551s) were caused by MBSA
Compared with data fom 2007 and 2008, the pro-
portions caused by MESA are bower foo each of the
HAls, significanily so for VAP and S51. Addicioaally,
fram 20005 theough 2001, rases of higseal-cmet in-
wasve MESA infections reportedly decreased 3424,
with the preatest decresses for B3l In contrasy,
amcag pedistric populations, fram 2005 w 2008,
there weee mo significant reductions in healtheane-
associated MIREA infectioms.”
Although these feadngs sagpet some sacces. i pni-
verting heslthcare-msnciated MESA transsmsion and
Infecvion. many patlent groups contisoe 10 be s nisk
1L Outcomes assoclated with MESA HAL
A MRSA HAL Bave been asscirted with significant mor-
bidity and moraling™* Ahhough some mwestigators
have found so dfierence i morkadiny aad mortaling
when companeg infections due o methacils-suscep-
tible £ aurens (M534) o those due o MESA"" some
sudies comparieg packents with M35A bacteremia o
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Recomendacoes

‘ Estratégia multimodal PCl




Prevenindo a
transmissao em
redes

o Mapear a complexidade da redes
hospitalares.

o ldentificar locais de alta
vulnerabilidade para introducao e
possiveis rotas de circulacao de
patdgenos multidroga-resistentes
(MDR) entre diferentes servicos.

o Estimular vigilancia e controle em
hospitais estratégicos.

Donker T et al. PLoS Comput
Biol 2017; 13: e1005622. 46
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