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Hospitals Face New Pressure To Cut Infection
Rates

TOPICS: DELIVERY OF CARE, HEALTH COSTS, HOSPITALS, QUALITY, MEDICARE

By Sarah Varney
MAY 28, 2011

This story was done in collaboration with nurpanner.

What's worse: Losing face or losing money?

Under laws in more than two dozen states and new Medicare rules that went into effect
earlier this year, hospitals are required to report infections, risking their reputations as
sterile sanctuaries, or pay a penalty. That's left hospital administrators weighing the
cost of 'fessing up against the cost of fines.

For Clark Todd, CEO of Pacific Hospital in Long Beach, there's only one way to go: "If
we hide from the public then the tendency to keep the status quo is stronger than ever,”
he said. "And that's just not going to get the job done."

It's been more than a decade since a panel of top scientists declared hospital safety a
national priority. Yet, about 90,000 patients still die each year from preventable
infections resulting from routine surgeries and hospital care, according to the U.S.
Centers for Disease Control and Prevention. Examples include infections resulting
from contaminated tubes that deliver food and medications, and catheters that remove
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Global Agenda for Infection Control research: Research
Priorities Project
Patricia Lynch et al in Hospital Infections eds:Bennett &
Brachman’s 2007

“There are still many unanswered fundamental research

qguestions in the areas of infection surveillance, prevention,
control, and HAI epidemiology.”

* Measuring the finantial impact of complications and the
cost effectiveness of interventions.

e Studies related to improve antibiotic usage and
management of antibiotic resistance

* etc




Rev Port Saude Publica. 2010;Vol Temat(10):89-95
Paulo Sousaa, Antdnio Sousa Uva e Florentino Serranheira, Investigacdo e inovagao em seguranca do doente

“De entre as varias iniciativas internacionais, com vista a definicao de prioridades
de investigacao em seguranca do doente, destaca-se a realizada pela OMS no

periodo 2006 a 2008”

Tabela 1 - Areas prioritdrias nos diferentes grupos de paises

Paises em desenvolvimento

Paises com economia em transicéo

Paises desenvolvidos

Identificagao, design e teste de solugdes

eficazes e acessiveis localmente

Custo-efectividade das estratégias
de reducdo de risco

Medicamentos contrafeitos
ou de baixa "gualidade”

Défice de formacio e competéncias
dos profissionais de satude
Cuidados de saiide materno- infanfil

Infecgdo associada aos cuidados
de saide

Dimensao e natureza dos eventos
adversos

Falta de conhecimento adequado
e sua transferéncia

Seguranca inerente a injeccoes

Transfusoes de sangue seguras

Misdiagnosis (“falhas” no diagnostico)

Identificacao, design e teste de solugoes
eficazes e acessiveis localmente

Custo-efectividade das estratégias
de redugdo de risco

Falta de conhecimento adequado
e sua transferéncia

Défice de formacio e competéncias
dos profissionais de satde
Falhas de comunicacdo e de coordenacao

Cultura de seguranca do doente
pouco enraizada

Infecgdo associada aos cuidados de saude

Dimensido e natureza dos eventos adversos

Falhas latentes da organizacio

Indicadores de seguranca do doente
inadequados (ou ausentes)

Misdiagnosis (“falhas” no diagnostico)
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Falhas de comunicagao e de ggordenacado

Falhas latentes da prganizacao

Cultura de seguranca do doente pouco
enraizada

Custo-efectividade das estratégias
de redugdo de risco

Indicadores de seguranca do doente
inadequados (ou ausentes)

Falta de consideragdo dos factores
humanos no projecto e desenvolvimento
da prestagiao de cuidados

Sistemnas e tecnologias de informacao

Envolvimento do doente na formulacao
da agenda de investigagdo em seguranga
do doente
Falta de consideracio dos {gctores humanos
na utilizagdo de dispositivos medicos
Eventos adversos medicamentosos
e erros de medicacdo

Cuidados aos 10505 & 805 SrUpPOS




Seguramnga inerente a produtos
de sangue
Cultura de seguranca do doente
pouco enralzada
Influenciar a agenda pelo “peso
da doenga” (identificar e fundamentar
areas clinicas prioritarias)
Falhas de comunicagio
e de coordenacao
Regulagdo inadequada

Falhas latentes da organizagao

Eventos adversos medicamentosos
e erros de medicagio

Falta de informacgio notificada sobre
a seguranca do doente

Indicadores de seguranca do doente
inadequados (ou ausentes)

Eventos adversos medicamentosos
e erros de medicagao

Regulacdo inadequada

Envolvimento do doente na formulacao
da agenda de investigacio em seguranca
do doente

Cuidados de saiide materno-infantil

Medicamentos contrafeitos ou de baixa
"gualidade™

Eventos adversos associados a dispositivos
médicos
Transfusdes de sangue seguras

Sistemas e tecnologias de informacio

Erros relacionados com a cirurgia

FORALL L LE W bl

Adesdo/envolvimento do doente
Misdiagnosis (“falhas” no diagnostico)

Identificagdo, design e teste de solugdes
eficazes e acessiveis localmente

Infeccdo associada aos cuidados de saide

Falhas no seguimento dos doentes

Défice de formacado e competéncias
dos profissionais de satide

Falta de conhecimento adeguado
e sua transferéncia

Falhas no reconhecimento de eventos
adversos

Eventos adversos relacionados

com dispositivos médicos




Area clinica

Desinfec-
caoe
Esterili-

Epidemio-
Ocupacio- logia e

. Estatistica
’ rog ram
Microbiologis

controlo ’

Doencas
fecciosas

Saude

de pratica
clinica

AJIC 2000;28:30-43



Luta contra a Infeccao
Hospitalar:

-> A base do sucesso esta
na prevencgao!



S0 faz prevencao quem sabe!

« Como se aprendeu?

- Formacao pre-graduada

- Formacao pos-graduada

- Formacao continua

- Orientacoes escritas no local de trabalho
ou

-...a custa dos erros do dia-a-dia...
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Inquerito no HGSA

Acha que os doentes infectados com V.I.H. devem
usar loi¢ca diferente dos outros?
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H méd.
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O V.L.H. pode transmitir-se pela urina?
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A ) Investigacdao na area dos programas de controlo da IH
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AHRQ Innovations Exchange Focuses on Hospital-Acquired
Infections

sl

OCTOBER 1%, 2011

¥ Tweet 3 Kl Like +7 D f Share

The October 12, 2011 issue of the Agency for Healthcare Research and Quality (AHRQ) Health Care
Innovations Exchange focuses on reducing hospital-acquired infections.

The featured innovations section of the publication describes three programs that have implemented
infection control measures leading to declines in HAIs. The following innovations are presented:

= Staff use of electronic flags and weekly grand rounds as infection control measures.

» Physician-nurse infection teams’ weekly hospital rounds lead to significant infection decline.
» Comprehensive protocols and practices reduce neonatal catheter bloodstream infections.




Avaliagao dos sistemas de vigilancia epidemiologica
centrada no laboratario

—analise dos altimos quatro anos
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etodo de VE.
Resultados

Total de dias de internamento

m 2007
2008
2009
2010

Total de dias de internamento por ano

Discussao

cidéncia das infeccdes tem diminuido de 58 em 2007 para 49
ches por 1000 dias de internamento em 2010, O numero de
coes em 2009 foiinfluenciado por uma falha do sitema.

feccdes do Trato Urindrio sdo as mais frequentemente identificadas,
indo-se as Respiratorias. Salientamos que nesia abnrdagem’
damos apenas resultados positivos de produtos biologicos. As
stras consideradas improprias para exame bacteriologico terdo
0" nestes resultados? Teriamos mais doentes com infeccdo ou mais
cdes no mesmo doente? Ficardo casos por identificar? Como se
ica na tabela onde se divulgam ©s B microrganismos mais
entemente isolados, a Escherichia coli fol o agente mais incidente,

4. 2 — Nimero de doentes e tipo de infecgbes identificadas por ano
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4.3 — Agentes mais frequentemente isolados nos produtos biologicos




Associated factors of nosocomial infection in Internal Medicine Units -
HSA/CHP

Univariate and multivariate analyses of associated factors for NI *

Associated factors

<39 1
40-69 2.57(1.09-6.08) 0.032 - NS
>70 3.79(1.65-8.71) 0.002 - NS
Gender - NS
Length of stay
<6 days 1
7-13days 1.63(0.83-3.21) 0.157 1.42(0.71-2.84) 0.323
>14 days 10.81(5.78-20.24) | <0,001 | 8.43(4.43-16.04) | (<0,001)
Urinary catheter 6.54(4.62-9.24) <0,001 3.85(2.59-5.72) | (<0,001)
Nasogastric tube 6.29 (4.52-8.75) <0,001 2.66 (1.79-3.97) | (<0,00D
Central catheter (CVC) 3.64(2.03-6.52) <0,001 -- NS
Previous mech. ventilation | 12.95(4.64-36.12) <0,001 7.34(2.33-25.75)
Peripherical catheter 2.65(1.23-5.73) 0.003 -- NS




Rev Saude Publica 2011;45(1:121-8 Artigos Originais

Cristiane Pavanello Rodrigues validagﬁo de prOpOSta de

Silva'

Riabia Aparecida Lacerda" aval iagﬁﬂ de pl‘()gramas de
controle de infeccao hospitalar

Validation of a proposal for
evaluating hospital infection control
programs



A ) Investigacao na area dos programas de controlo da IH

B ) Investiga¢ao na area das ciencias do comportamento



Implementing quality indicators in intensive care
units: exploring barriers to and facilitators of
behaviour change

Maartje LG de Vos*1,2, Sabine N van der Veers, Wilco C Graafmansu4, Nicolette F de Keizers, Kitty J Jagers,
Gert P Westerti,2and Peter HJ van der Voorts

Results: Behaviour-related barriers such as time constraints were most prominent (Mean Score, MS = 3.21), followed by
barriers related to knowledge and attitude (MS = 3.62; MS = 4.12, respectively). Type of profession, age, and type of
hospital were related to knowledge and behaviour. The facilitating factor perceived as most important by intensivists
was administrative support (MS = 4.3; p = 0.02); for nurses, it was education (MS = 4.0; p = 0.01), and for managers, it
was receiving feedback (MS = 4.5; p = 0.001).

Conclusions: Our results demonstrate that healthcare professionals and
managers are familiar with using quality indicators to improve care, and that

they have positive attitudes towards the implementation of quality indicators.
Despite these facts, it is necessary to lower the barriers related to behavioural
factors. In addition, as the barriers and facilitating factors differ among
professions, age groups, and settings, tailored strategies are needed to
implement quality indicators in daily practice.




Why Don’t Physicians Follow
Clinical Practice Guidelines?

JAMA, October 20, 1999—Vol 282, No. 15

Figure. Barriers to Physician Adherence to Practice Guidelines in Relation to Behavior Change
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PROHIBIT WP3
Tradugao Parcial de Protocolo (versao 1.1)

explicadas pela diversidade de tipos de doentes, a diferenca entre as taxas sugere a
variabilidade das politicas e praticas prevenir estas infeccdes. Isto pode resultar de
diferencas na adopcao € aplicagao de guidelines e protocolos, crencas e atitudes
profissionais de saude, padrdes entre os profissionais de saude, recursos disponiveis,
barreiras a implementagao das boas praticas, etc.

O projecto “Prevention of Hospital Infections by Intervention and Training” (PROHIBIT)
permite uma analise compreensiva acerca da percepcao e implementacao das medidas de
controlo de infecgcdo baseadas na evidéncia definidas e o seu efeito nos “outcomes” do
controlo das doencas entre os hospitais Europeus.

O PROHIBIT proporcionara conhecimento sobre os “gaps” na implementagcdo de medidas

de controlo de infeccdo efectivas e identificara factores determinantes para o sucesso na
praticas.

O PROHIBIT é coordenado pelo Prof. Didier Pittet da Universidade de Geneva. Este
projecto conta também com o apoio cientifico de instituicbes académicas e de saude
publica, tais como o European Centre for Disease Prevention and Control (ECDC). Esta
disponivel mais informacao sobre o projecto em www.prohibit.unige.ch.
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http://www.evidenceproject.org

About the EVIDENCE project

Although evidence-based guidelines for preventing healthcare-associated infection have been published, there seems to be a gap between
these guidelines and daily nursing practice. Reasons for nurses’ non-adherence are not yet fully understood, but a lack of knowledge
regarding the guidelines may contribute to this low compliance.

We cunducted an international Suwe'f in which we evaluated nurses knowledge cancernmg e'ﬂder‘u:e based gl.udelmea for the preventmn of

knowledge tests which we developed especially for the occasion. These questionnaire were distributed and collected in 22 European

countries. The test scores on all questionnaires were low, and the average scores did not reach the 50% threshold to pass a test.

clicking the PUBLICATIOMNS-button form the menu at the left side on the screen.

By developing a web-based e-learning course on preventing infection, we hope to contribute to enhancing and promoting knowledge of this

issue. E-learning should enable healthcare professionals to study where and when they prefer to, and to learn at their own pace. With the

current study, we want to evaluate whether the course we developed actually succeeds In INcreasing knowledge of infection prevention
among healthcare professionals working in a critical care environment.

The EVIDEMCE-study is endorsed by the European Critical Care Research Network (ECCRN) of the European Society of Intensive Care
Medicine (ESICM) and supported by a Grant from the ESICM and Edwards (ECCREN - Edwards MNursing Science Award 2008).



http://www.evidenceproject.org/

A ) Investigacao na area dos programas de controlo da IH

B ) Investiga¢ao na area das ciencias do comportamento

C) Investigacao na area dos instrumentos médicos



Fighting infection through innovation

The Design Council's innovative way of dealing with hospital
infections shows how SMEs are improving NHS procurement,
says Bryn Jones

Bryn Jones
Guardian Professional, Thursday 23 June 2011 11.37 BST
Article history




http://www.nursingtimes.net/home/clinical-specialisms/continence/can-silver-alloy-catheters-reduce-infection-
rates/5032940.article

4 &€ Many people continue to think

having a brain is a dangerous asset for
a nurse.
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Can silver alloy catheters reduce « HCAS granted full membership of RCN
in fe Cti onr at es ? + Fourteen trusts rated worst by first official hospital

death rate
23 July, 2011 = Undercover carers hired to help dying woman
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indwelling 5i|vn?r alloy !Jrinan.r cat!reterSI to cut rates of pensions
catheter-associated urinary tract infections « Care home and hospital spot checks to follow CQC
repor

+ Why patients with urinary catheters are at risk of
infection

* How silver alloy urinary catheters compare with
standard silicone or latex products to reduce
infections

* Potential advantages of using silver alloy urinary

catheters to reduce CAUTIs RELATED ARTICLES

= Why is catheter-associated
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Timsit et al. Annals of Intensive Care 2011, 1:34 la Anna IS Of | ntensnfe 'Ca re

http://www.annalsofintensivecare.com/content/1/1/34 a SpringerOpen Journal

Conclusions

CR-BSI prevention relies chiefly on simple preventive
measures and a continuous guality-improvement pro-

gram. CR-BSI rates greater than 1 or 2 per 1,000 cathe-

ter-days are no longer acceptable. If the rate remains
high under specific circumstances, or to lower the rate

closer to zero, new devices or materials may help.
Among these, only antiseptic-impregnated catheters and

dressings have been proven effective to date. New materi-

als or processes that prevent biofilm formation and bac-
terial growth are being tested. The efficacy and benefits

of new preventive methods must be confirmed in ICUs
where appropriate basal prevention is already optimal.




Emerging Technologies in Infection Control

A New Technology Promotes Hand Hygiene Accountability

Handwashing is believed to be the most effective method of reducing the spread of hospital-

acquired infections. Yet many studies have shown poor hand hygiene compliance by health
care workers. |

A new compliance monitoring device can detect whether or not hospital staff have followed
handwashing protocols before making contact with patients. Sensors in the device verify that
caregivers have washed their hands when entering a patient’s room. |If the caregivers have
not used adeguate hand hygiene, badges i , reminding them to
follow handwashing guidelines.

The technology, known as HyGreen, also collects and reports the frequency, time, and location of handwashing in a centralized
database. This data alerts the hospital administration to staff compliance rates with hospital hand hyegiene protocols.

Reference

1. Erasmus V, et al. Infect Control Hosp Epidemiology 2010;31(3).



A simple timing device for
intravenous lines, providing a
visual indicator of how long they
have been in use.

-

The Problem

Cannulas breach the skin and need to
be checked regularly for signs of
infection. Because staff may not know
when an intravenous line was fitted,
current timekeeping methods can be
inaccurate.

The Solution

An inexpensive, simple and accurate
timing device that changes colour to
indicate how long an intravenous line
has been in use, and how soon it will
need to be checked or changed.



Timestrip and Brenmoor — providing a workable solution

Timestrip has announced a partnership with market-leading company Brenmoor, which supplies 80% of all printable patient wristbands to the
NHS. The partnership will add a new cannula infection control device to Brenmoor’'s range: a detachable clip with fully-integrated TimestriplV
technology. The TimestriplV is activated when the clip is attached to the Brenmoor wristband, offering hospitals a powerful tool in the cannula
infection control process and providing patients with an opportunity to be more involved in their own care, a priority in the NHS.

Once Timestrip® iIs activated the
first window fills with dye
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In our opinion: A hospital's innovation

Login to post comments & Printer-friendly version

Saturday, June 11, 2011

Cooley Dickinson Hospital has gone back to the future,
as it were, in combating infections that patients can
acquire during their stays. Its success in reducing the
rates of infection since implementing a new procedure are
impressive and encouraging.

Since January, the Northampton hospital has been using
portable ultraviolet lights to help rid patient rooms and

bathrooms of harmful microorganisms, particularly one : R |
bacterium, Clostridium difficile, that leads to inflammation | JERREY ROBERTS

in the colon and can in some cases be fatal. The UV light Cooley Dickinson Hospital's steps to
manages to cross over the cell walls of the germs and combat hospital-acquired infections

render them unable to reproduce. are paying off.



high-intensity narrow-spectrum (HINS) light.

! Light Technology Combats Hospital Infections

GLASGOW, Scotland, Mov. 15, 2010 — A pioneering lighting system that can kill hospital superbugs —
including MRSA and C. diff — has been developed by at the University of Strathclyde.

The technology decontaminates the air and exposed surfaces by bathing them in a
narrow spectrum of visible-light wavelengths, known as HINS-light.

Clinical trials at Glasgow Royal Infirmary have shown that the HINS-light
Environmental Decontamination System provides significantly greater reductions of
bacterial pathogens in the hospital environment than can be achieved by cleaning
and disinfection alone, providing a huge step forward in hospitals’ ability to prevent
the spread of infection.

This novel decontamination technology was discovered and developed by a
multidisciplinary team of experts including professor Scott MacGregor, an electrical
Scott MacGregor engineer; professor John Anderson and Dr. Michelle Maclean, microbiologists; and
professor Gerry Woolsey, an optical physicist.

“The technology kills pathogens but is harmless to patients and staff, which means for the first time,
hospitals can continuously disinfect wards and isolation rooms,” said Anderson. “The system works by using a
ectrum of visible-light wavelengths to excite molecules contained within bacteria. This in turn

" W L T,

Staphylococcus aureus, or MRSA, and Clostridium difficile,

L) gl - i ) =
known as C. diff.”
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The rise in drug-resistant bacteria and hospital infections poses an increasing
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Plan An Event for Extraterrestrial Physics have developed various plasma devices, which
generate a so-called cold atmospheric plasma and can be used to destroy
bacteria, fungi and even viruses. The results of a clinical study at the
Klinikum 5Schwabing show that the technology marks the advent of a
completely new approach to the treatment of chronically infected surface
wounds. When the plasma device is held over an open wound on the body,
the plasma flows over It and Kills the bacteria without contact or pain. Even
FOR OUR MONTHLY E-MEWSLETTER drug-resistant bacteria and hospital infections can be treated this way.
Moreover, in current experiments, different Ehec bacterial strains, including
0104:H4, could be Killed effectively. This shows that the innovation could

SEARCH "
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Plasma medicine

From Wikipedia, the free encyclopedia

Plasma medicine is an innovative and emerging field combining plasma physics. life sciences and clinical medicine to use physical plasma
for therapeutic applications. Initial expenments confirm that plasma can be effective in in vive antiseptics without affecting surrounding tissue
and. moreover, stimulating tissue regeneration. Based on sophisticated basic research on plasma-tissue interaction, first therapeutic
applications in wound healing, dermatology and dentistry will be opened

Flasma, described as the fourth state of matter, comprises charged species, active molecules and atoms and is also a source of UV-
photons. These plasma-generated active species are useful for several bio-medical applications such as sterilization of implants and surgical
instruments. Sensitive applications of plasma, like subjecting human body or internal organs to plasma treatment for medical purposes, are

also possible. This possibility is profoundly* ™™ =="" "**%°% haing investigated by research groups worldwide under the highly-interdisciplinary
research field called ‘nlasma medicine



A ) Investigacao na area dos programas de controlo da IH
B ) Investiga¢ao na area das ciencias do comportamento

C) Investigacao na area dos instrumentos médicos

D ) Investigacao na area das técnicas em medicina e enfermagem



Prevencao de pneumonia
associada a ventilacao

centro hospitalar
do Porto

* A prevencao da PAV foi encarada como objectivo
importante pela Comissao de Controlo de
Infeccao e UCls do HSA

e Alguns estudos referem que um doente com PAV
demora em média + 4,3 dias em cuidados
intensivos, e aumenta o risco de morte em 6% (1)

(1) The Canadian Critical Trials Group, Am J Respir Crit Care Med
1999;159:1249-56



Prevencao da Pneumonia
associada a ventilacao

centro hospitalar
do Porto

Baseada na “ventilator bundle” (preconizada pelo
Institute for the Healthcare Improvement - IHI) foram
implementadas 4 medidas modificadoras da
incidéncia de PAV

Elevag¢ao da cabeceira da cama 30-45¢2
Suspensao da sedacao (avaliagcao didria da necessidade)
Profilaxia da ulcera de stress

W NR

Profilaxia da trombose venosa profunda



Prevencao de pneumonia
associada a ventilacao

centro hospitalar
do Porto
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I .l P Ventilator Associated Pneumonia =
—

oty i o n° of Ventilator Associated Pneumonia / n° ventilador days x 1000
niernanonal Wualiy Ingicaror rroje:



A ) Investigacao na area dos progrmas de controlo da IH
B ) Investiga¢ao na area das ciencias do comportamento
C) Investigacao na area dos instrumentos médicos

D ) Investigacao na area das técnicas em medicina e enfermagem

E ) Investigacao na area da arquitectura e engenharia sanitaria



Guidehines for Environmental Infection Control
in Health-Care Facilities

Recommendations of CDC and the Healthcare Infection Control
Practices Advisory Committee (HICPAC)

U.S. Department of Health and Human Services
Centers for Disease Control and Prevention (CDC)
Atlanta, GA 30333

2003






A ) Investigacao na area dos progrmas de controlo da IH

B ) Investiga¢ao na area das ciencias do comportamento

C) Investigacao na area dos instrumentos médicos

D ) Investigacao na area das técnicas em medicina e enfermagem

E ) Investigacdao na area da arquitectura e engenharia sanitdria

F ) Investigacao na drea da interac¢ao Micrdbios — Sistema Imune
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.( ~t;':;:f::.‘:;i;°!5§r.ﬂ_ﬁ i  Biofilmes

Biofilmes — comunidade de microorganismos aderidos a uma superficie e
envolvidos por uma matriz extrapolimérica protectora (otto, 2009)

— Forma de vida prevalente (watnick and Kolter, 2000) - confere vantagens

— Geralmente constituidos por diferentes espécies de bactérias (watnick and Kolter, 2000)

—Vivem em biofilme em resposta a estimulos/pressdbes ambientais (Lynch and
Robertson, 2008)

* Limitacao de nutrientes

— As bactérias ndao se encontram aleatoriamente distribuidas (jayaraman and Wood, 2008):

* Transporte de nutrientes
* Transporte de desperdicios

www.microbialbiofilms.wordpress.com

Slides cedidos por Angela FA}'SGnga



Biofilmes

— A formacao do biofilme envolve (otto, 2009)

* Adesao primaria - Factores inespecificos (ziebuhr et al.,, 2006)
* Adesao intercelular - Mediadores contacto célula-célula (ziebuhr et al., 2006)

* Libertagao das células do biofilme Libertagdo das células

A
| .
Adesao intercelular i ;_ﬁﬁ J
| Sl A, )

Adesao primaria

http://en.wikipedia.org/wiki/File:Biofilm.jpg
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http://upload.wikimedia.org/wikipedia/commons/4/4a/Biofilm.jpg

Biofilmes

— Biofilmes constituem um importante problema clinico paynamaran and
Wood, 2008)

* Responsaveis por infeccdes nosocomiais persistentes (Lynch and Robertson, 2008)

* Apresentam resisténcia aos mecanismos de defesa imunitarios dos hospedeiros
(Jayaraman and Wood, 2008)

* Contribuem para o aparecimento e disseminacao de genes de resisténcia
antibioticos (Lynch and Robertson, 2008)

— Elevadas taxas de mutagao (Lynch and Robertson, 2008)

— Propensao elevada para a troca fisica de elementos genéticos (Lynch and Robertson,
2008)
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Biofilmes

Fisiologia e arquitectura constitui a base da resisténcia a varios antibidticos
(Otto, 2009)

— Exposicao inadequada e armazenamento de agentes microbianos
— Penetragao experimental de biofilmes por alguns antibidticos é limitada

Contudo, existem alguns antibioticos que, aparentemente, difundem-se nos
biofilmes (exemplo: Tobramicina e Ciprofloxacina)

Aumento de bombas de efluxo (para retirar os antibiéticos do interior celular)

Diminuicao de processos basicos - Sintese de proteinas, acidos nucleicos e
parede celular

Diminuicao das acg¢ao dos antibiéticos que
tém a sua accao direccionada para estes
pProcessos



Biofilmes

* Os biofilmes sao problematicos, principalmente ,em dispositivos médicos

Table 1 Indwelling medical devices commonly associated with biofilm infections

Prevalent causative pathogens

Device Principal Secondary

central venous catheters CoNS S. aurens, enterococcl, Candida spp., K. pneumoniae, P! aeruginosa
urethral catheters E. coli Candida spp., CoNS, E. faecalis, P. snirabilis

mechanical heart valves CoNS S. awurens, Streptococcus spp., GNB, enterococci, diptheroids
ventricular assist devices CoNS S. aureus, Candida spp., F. aerugmosa

COronary stents S. anrens CoNS, E aeruginosa, Candida spp.

neurosurgical ventricular shunts | Staphylococci Streptococcus spp, Corynebacterinm, GINB

peritoneal dialysis catheters S. anrens P. aeruginosa, other Gram-negative spp., Candida spp.

orthopedic prostheses Staphylococci S. pneurnoniae, Streptococcus spp., P. acnes

fracture-fixation devices CoNS S. aurens, Propionibacterium spp., Corynebacterinm, Streptococcus spp.

endotracheal tubes

Enteric GNB

P aeruginosa, Streptococcus spp., Staphylococcns spp.

inflatable penile implants

CoNS5

S. aurens, enteric GNB, P. aeruginosa, Servatia spp., fungi

breast implants

Staphylococci

E. coli, peptostreptococci, C. perfringens, P. acnes

cochlear implants

S, anreus

P. aeruginosa, Streptococcus spp., N. meningitidis, fungi

Abbreviations: ColNS, coagulase-negative staphylococel; GNB, Gram-negative bacilli.

(Lynch and Robertson, 2008)
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Presence of biofilm containing viable multiresistant organisms
despite terminal cleaning on clinical surfaces in an intensive care
unit

K. Vickery(<] A. Deva, A Jacombs, J. Allan, P. Valente, |.B. Gosbell
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Summary

Despite recent attention to surface cleaning and hand hygiene programmes, multiresistant organisms (MROs) continue to be
Isolated from the hospital environment. We hypothesize that reservoirs of MROs exist in the environment as biofilms (bacteria
embedded in exopolymeric substances, EPS). Biofilms are difficult to remove due to their increased resistance to detergents
and disinfectants. These biofilms periodically release free-swimming planktonic bacteria back into the environment which
then may act as an infection source. Following terminal cleaning, equipment and furnishings were removed aseptically from
an intensive care unit (ICU) and subjected to culture and scanning electron microscopy (SEM). Samples were placed in 5 mL
of tryptone soya broth, sonicated for 5 min before plate culture on horse blood agar, Brillance MRSA and Brilliance VRE agar
plates. Samples for SEM (mattress, sterile supply reagent bucket, opaque plastic door, venetian blind cord, sink rubber,
curtain} were fixed in 3% glutaraldehyde and hexamethyldisilizane (HMDS) prior to sputter-coating with gold and
examination in an electron microscope. Biofilm was demonstrated visually on the sterile supply bucket, the opaque plastic



Staphylococcus epidermidis

Habitante da flora natural da pele humana saudavel (otto 2009)

Bactéria Gram-positiva (otto 2009)

Accdo probidtica (?) (otto 2009)

Inicialmente considerada indcuo, actualmente é consideracd®
agente patogénico — oportunista (vuong and Otto, 2002)

Principal causador de infeccbes nosocomiais e, frequentemente

associado a formacao de biofilme em dispositivos médicos invasivos

(O’Gara and Humphreys, 2001).

— InfecgOes nosocomiais sanguineas (vuong and Otto, 2002)
— Infeccbes associadas a cateteres (50-70%)
— Infecgdes de valvulas cardiacas (40-50%)
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Staphylococcus epidermidis

1.1. Mecanismos de Evasao ao Sistema imunitario do hospedeiro

a) Biofilme
b) Exopolimeros Protectores
c) Sensores de péptidos anti-microbianos

d) Padrdoes Moleculares Associados a Agentes Patogénicos (PAMPs)

(Otto, 2009)



Pathogenesis vs. Colonization

Pathogenesis Biofilm Colonization
proteins
(Aap and Bhp)

Mechanical resistance (Diofilm) o = Mechanical resistance (biofilm)

N

Immune evasion, AMPs, Immune evasion and AMPs
immunoglobulins,
complement and phagocytosis

Immune evasion and AMPS S Protease g mmune evasion and AMPS
(SepA)

Immune evasion, AMPS —— PG e—  mUne evasion and AMPs
and phagocytosis \

Adhesion to tissug  -t— S CRAMMMS m— A dhesion to tissue

Osmoprotection

(Otto 2009)



Clinical Infections Diseases 20048; 4653509

Pathogenesis of Methicillin-Resistant Staphylococcuis
aureus Infection

Rachel J. Gordon' and Franklin D. Lowy'?

Division of Infectious Diseases, Department of Medicine, and *Departmant of Pathology, Colurmbia University College of Physicians
and Surgeons, New York, New York

Staphylococcus aurens is a versatile pathogen capable of causing a wide range of human diseases. However,
the role of different virulence factors in the development of staphylococcal infections remains incompletely
understood. Some clonal types are well equipped to cause disease across the globe, whereas others are facile
at causing disease among community members. In this review, general aspects of staphvlococcal pathogenesis
are addressed, with emphasis on methicillin-resistant strains. Although methicillin-resistant 8. aureus (MRSA)
strains are not necessarily more virulent than methicillin-sensitive S. aureus strains, some MRSA strains contain
factors or genetic backgrounds that may enhance their virulence or may enable them to cause particular
clinical syndromes. We examine these pathogenic factors.



Table 1. Selected Staphylococcus aureus virulence factors.

Type of virulence factors Selected factors™

Irvzlved in attachrment MSCRAMMS 2.0, clumping factors, fibro-

nectinbinding proteins, collagen, and
bone sialoprotaeincbindng protains)

Involved in persistence Bicfilm accumulation (e.q., polysaccharide
intercallular adheasion), small-colony vari-

ants, and intracellular persistence

Involved in evading/destroving host Leukocidins (eqg., PVL and v-toxin), capsu-
defanses lar polysacchardes (eg., 5 and 8 pro-

tein A, CHIPS, Eap, and phencl-scluble
moduling

Involved in tissue iInvasion/penetration  JProteases, lipases, nucleases, hyaluronate
lvase, phospholpase C, and metallopro-
teases lelastase)

Involved in toxin-mediated disease and/ §Enterotoxins, toxic shock syndrome toxin-
or Sepsis 1, exfoliative toxins & and B, a-toxin,

peptidaglyean, and lipoteichok acid
With poorly defined role in virukence Coagulase, ACME, and bactariocin

Clinical Infections Diseases 2004; 86:5350-9
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MRSA isolates (%)
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Results: Epidemic MRSA clones at HGSA

1992-1993

I

Il Iberian clone (ST247-MRSA-IA)
Brazilian clone (ST239-MRSA-IIIA)
Il EMRSA-15 clone (ST22-MRSA-IV)

¥ Pediatric clone (ST5-MRSA-IV)
I EMRSA-16 clone (ST36-MRSA-II)
1 New York/Japan clone (ST5-MRSA-II)
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Evolugao do perfil de resistencias do MRSA no HGSA
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Results: Patients - MRSA nasal carriage

4 Screening of MRSA nasal colonization of patients and HCWs
(Vascular Surgery and Endocrinology)

| Prevalence | | Risk factors |

N = 276 (7 screenings)
\/Hospitalization (previous 12 months)
N (OR,3.69; P=0.02)
Clinical
samples v'DFOU visit (previous 12 months)

A MRSA (OR,3.40: P=0.03)

v'MRSA in clinical samples

—all) 5.1%

(OR,8.50; P=0.04)

v'MRSA isolation (previous 12 months)

B MRSA carriers
(OR,22.65; P<0.001)

® Non-MRSA carriers v'No significant association with age
and gender

Amorim et al., In press



Results: HCWs - MRSA nasal carriage (l)

Prevalence (15t survey) | Incidence rate |

95 HCWs (follow-up)

HCW'’s Number MRSA carriers
category No.; % ‘
Physicians 40 1: 2.5% 9 new MRSA carriers
146,38 person-years at risk
Nurses 45 4; 8.9%
Nurse aid 23 1;4.3% ‘
Others 18 0 61/1000 person-years

Total 126 6; 4.8%

Amorim et al., In press



Proposal for MRSA infection control at HGSA

Compliance with bagic
High-risk patients IC measures
(Hosp. MRSA, Diabetic
Foot Patients)

All patients?

Contact Isolatio

PCR-based
screening

Active surveillance
cultures

Colonized patients Newly colonized

MRSA reservoir patients

nvironment

(Vascular Surgery )
Preventive isolation
GeneXpert

\_Cohort MRSA carriers )

Multidisciplinary
Foccused and
concerted effort

Environment

cleaning



INFECTION CONTROL AND HOSPITAL EPIDEMIOLOGY JULY 2009, YOL, 30, HNO. 7

EDITORIAL

Methicillin-Resistant Staphylococcus aureus Decolonization:
“Yes, We Can,” But Will It Help?

Jan Kluytmans, MD, PhD; Stephan Harbarth, MD



A ) Investigacao na area dos progrmas de controlo da IH

B ) Investiga¢ao na area das ciencias do comportamento

C) Investigacao na area dos instrumentos médicos

D ) Investigacao na area das técnicas em medicina e enfermagem
E ) Investigacdao na area da arquitectura e engenharia sanitdria

F ) Investigacao na drea da interac¢ao Micrdbios — Sistema Imune

G) Investigacao na area dos medicamentos



http://www.nursingtimes.net/nursing-practice/clinical-specialisms/infection-control/targeting-toxin-key-to-fighting-
mrsa/5036578.article
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Targeting toxin key to fighting MRSA

17 October, 2011 | By The Fress Association

Targeting a toxin released by virtually all strains of MRSA

could help scientists develop drugs that can fight the E
superbug, new research suggests.

The study has discovered a toxin, called SEIX, which pushes
the body's immune system into overdrive and damages
healthy cells.

The toxin is created by 95% of Staphvylococcus aureus

bacteria, including MRSA strains linked with hospital-acquired

infections. When released it triggers an "over-multiplication”
of immune cells which can lead to high fever, toxic shock and  + 3RESA found in daicr cows
potentially fatal lung infections. 11 June 2011 )

Scientists said the study, led by the University of Edinburgh, + Can honey fight superbugs

will help research to find drugs which could target SEIX and like MESAT
prevent damage to healthy cells. 15 April 2011

_ _ B _ _ « MESA sirai . s
Dr Ross Fitzgerald, from the university's Roslin Institute, ::if:?;.ﬁufam found in British
said: "If we can find ways to target this toxin, we can stop it = June 2011

from triggering an over-reaction of the body's immune

system and prevent severe infections.” * Antibodies 'key' in MRSA

wvaccine bid
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