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“Para um cidadio americano do séc. XXI, é muito
dificil imaginar o que era o mundo antes da
existéncia dos antibioticos. No inicio do séc. XX,
cerca de 9 em 1.000 mulheres parturientes morriam,
40% das quais por sépsis. Nalgumas cidades, 30%
das criangas morriam no 1°ano de vida. 1 em cada 9
pessoas que tivessem uma infe¢io com alguma
gravidade falecia, mesmo nos casos que atingiam
exclusivamente a pele. A mortalidade da pneumonia
era de 30% e a da meningite de 70%. As otites
causavam frequente surdez, as amigdalites
complicavam-se muitas vezes de febre remdtica e
esta de insuficiéncia cardiaca. Os procedimentos
cirurgicos complicavam-se com muita frequéncia de
processos infeciosos com elevada morbilidade e
mortalidade associadas.”

“O panorama mudou posteriormente de forma
radical por trés factos decisivos: Melhoria das
condi¢cbes sanitdrias gerais, a vacinagio em massa e
a descoberta dos antibidticos. Ao longo do s. XX, as
mortes por causa infeciosa diminuiram bastante,
tendo contribuido para um aumento da esperanga
de vida em cerca de 29 anos. Os antimicrobianos,
em particular, permitiram salvar anualmente muitos
milhébes de vidas. Primeiramente desenvolvidos na
década de 30, a sua comercializacao expandiu-se
vertiginosamente na década seguinte. Conduziram a
uma série de outros avangos nos cuidados médicos,
designadamente no dominio cirirgico (queimados,
transplantados, intervencionados ao caragao, etc.),
através da prevengao e tratamento das complicagoes
Infeciosas associadas.”
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2. ESTRUTURA DE G;EST;&\O E
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Figura 1. Eztrutura de gestdc do Programs de Prevencdc e Controlo de Infegdes e de Resist®nciz aos
R f (AT Antimicrobianos (PPCIRA)
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Sistemas de vigilancia epidemiologica
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“Microrganismos problema

Consideram-se microrganismos “problema”, os mlcrorganlsmos que causam
frequentemente doenga e com taxas de resisténcia epidemiologicamente significativa.

Origem invasiva (do Sangue e LCR):

* Pseudomonas aeruginosa

* Acinetobacter spp.

* FEnterobacteriaceae
* Staphylococcus aureus
* FEnterococcus faecalis e Enterococcus faecium

* Streptococcus pneumoniae wstiuto Nacional de Saiide

Doutor Ricardo Jorge

Outra origem: Clostridium difficile. @ ‘ DGS

eral da Sad




instituto Nacional de Saide

@ Norma de Vigilancia Epidemiolégica & DGS
&2 das Resisténcias aos Antimicrobianos

[ Ao INSA compete verificar e registar a rece¢do dos microrganismos. A DGS e o
INSA tomam conhecimento da notificacdo do microrganismo “alerta” em
simultaneo. O INSA acusara a rececao da mesma aos notificadores;

(J O INSA informa a DGS e o Laboratdrio de origem sobre a confirmag¢do do

resultado do microrganismo “alerta” isolado;
(J O INSA envia a DGS os resultados acumulados sobre os microrganismos

“problema” com uma periodicidade ndo superior a 6 meses;
(J A DGS promove o contato com o Laboratério de Microbiologia e com os GCL-
PPCIRA da Instituicao de origem para que, localmente:

- exista notificacao interna da detecao do microrganismo para a Direcao
Clinica e Direcao de Enfermagem;

- sejam adotadas medidas adequadas para o controlo e prevencao de
transmissao cruzada;

- seja disponibilizada colaboracao técnico-cientifica
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Know When Antibiotics Work
www.cdc.gov/getsmart




Os enormes custos associados!

Impacto da Multirresisténcia aos ABs
(Relatorios CDC e TATFAR, 2014)

20-35 bilides USD /ano (petrdas diretas)

35 bilides USD/ano (perdas de produtividade)
8 milhdes de dias d internamento hospitalar

2 milhdes de pessoas infetadas / ano

23 - 99.000 mortes / ano nos EUA

Financiamento publico na investigacdo de novos
antibiéticos insuficiente: 450 milhoes USD/ano

Na CEE: 25 - 175.000 pessoas morrem / ano

B President’s Council of Advisors on
Science and Technology (PCAST)




A escassez de novos antibioticos

New FDA_a roVed antibiotics Figure 1 Dates of discovery of distinct classes of antibacterial drugs
pp lustration of the "discovery woid." Dates indicated are those of reported initial discovery or patent.
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Adapred from Sifvar 2001 (1) with permission of the Am enican Sociery of Microbiology Jovmals Departmeant.

# Antibactarial drugs act against backsria and include antibistics [madural
l substances produced by microorganismes), and antibacterial medicines,
preduced by chamical synthesis

Source: Boucher et al. Clin Infect Dis. (2013) 56 (12)




Figure 4.4.5 New systemic antidacterial agents with 2 new target or new mechanism of
action and i witre activity based on actusl data (dark colour bars] or assumed in wtro

activity based on class properties or mechamisms of action (Bght oolowr Dars) ageinst the
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1 | Bacteria commonly causing infections in hospitals and in the community
1 b
1 i i :
Name of bactarium/ Examples of typical Mo. out of 194 Member Hn of 'I'!'!-I 0 regions
resistance diseasas States providing data with national raports of
50% resistance or mora
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-5 fluoroquinolones 25 218
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Figure 2 Availability of data on resistance for selected bacteria—antibacterial drug combinations, 2013
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Table 15 Estimated proportions of multidrug-resistant cases among new and previously treated TB
cases, 2012, by WHO region

S s

WHO region % MOR 78% confidence intervals % MOR 78% confidence intervals

AFR 2.3 0.2 4.4 10.7 4.4 17

AMR 22 1.4 20 135 4.7 2.3

EMR 25 0.1 11.3 325 115 35

ELR 15.7 95 219 463 392 E15

SEA 22 1.6 28 14.1 1.1 21

WPR 4.7 3.3 £.1 2.1 174 265

Global 34 2.1 b1 20.2 133 27.2
AFR African Region; AMR, Region of thedmericas; EMR, Eastern Mediterranean Region; EUR European Region MDR, multidrug resistance SE4, South-East
Asia Region; WPR Westem Pacific Region.




Figure 15 Proportion of new TE cases with multidrug resistance (MDR-TB) worldwides
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Numbers are based on them osf recent year for which data have been reparfed, which varies among countnes.




Figure 14 Countries that notified at least one case of extensively drug-resistant TB (XDR-TB) by the end
of 2012
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O PROBLEMA em PORTUGAL

Causas da resisténcia aos antibioticos

Meio o
ambiente Agropecuaria
| \l\

NAO ABUSE

Q‘ antibioticos

. quando receitados pelo seu médico
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i PRESERVE 0S ANTIBIOTICOS - CAMPANHA

W‘_%ﬁ Alimentacao
= Ak

ANTIBIOTICOS A MAIS, SAUDE A MENOS

Saude Humana

aconselhe-se com o0 seu médico
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Summary of the latest data on antibiotic 54

resistance in the European Union

Highlights on antibiotic resistance

Ancinionic reskianoe |53 sErious et tn peblic Resdth in Eumpe, eading i incessing Reafttoan: oosts, proongesd
Pospil says, rertment Tallures, and Sometimes deain.

Creer the last foer years (20089 to 2012}, resistance to thind-genemaition cephalocporing in & pecurmonise and £ ooF
Incrensed significantly at ELVEEA level. Combined resksiance to thind-genssartion cephalisporins and feo other
important antimicrobial groups {Sucmaquinoionss and aminogiyoosides ) alss Inmexsod significantty at ELYEES level
fior & poemmensias, bt not for £, ool

“The Increasing trend of mmbined resE@noe in AL pecumoniae means that only a fow enpeubic options (e.g.,
cartaperems) remain avallabie for treatment of infeched patients.

Cartepemems fomm 3 major kst-ine cies of antibiotcs st infections with multidrug-resisiang Grom- negatie
Bacteria such 25 & pecwnoniae and £ o, hoth common causes of preumonia, wrinany frac infections and
DinOCCErENm INfETions. Homesser, e permentaoe of S peneEm- msismng A posumanine i iy high and
Incrensing In some couninies bn the ELL

Antimicrobial resisiznce data for Achaipbacierspp. ar: avaliabie in EARS-Net for the first time. Dota for 2003 show
iarge: Inber-couniry vanations in Ewope, and high levels of resismnos (> 25%) o cibapenems i nearly half of the
reporting countries.

In comirast, in e past few years, the peroentage of meticllin-reskstnt Sapassrs s (MRSA) has shown a
signint decreasing trend at ELVEEA kewrl, and efther a contineanus deoemsse or 2 sabising trend was chssrved in
st ELEEA coaniries duning the kst four years. Nesstheiess, MRSA ramaing above 253 In almost one fourts of
the: Fepoiting courdries, mainly in sowthem and easterm Eumpe.

Frudent antibiotic use and comperhenshe infection oontrol strategies ngeting all keaittcne sertors {aoste cine
Poepiis, long-term e faclities and ambulatony mire] 2ee the comessmnes of et intersentions that aim o
prevent sefechion and tansmission of anSbioSc-resktant bacteria.

HELICSwin.Net 1.3.8
User manual

Surveillance of antimicrobial
consumption in Europe

SURVEILLANCE REPORT

2011




2009 {top) and 2012 (bottom)

Figure . Kebsiella preumaniae: percentage o invasiveislats with rsistance to carbapenems, EU/EEA, Fiqure 3. Escherichia coli percentage of invasive isolates with resistance to third-generation
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Fgure 5. Acietobacter speces: percentage ofinvasve isolates with esistance to carbapenems, EU/EEA, Figure . Staphylococcus aureus: percentage of invasive isolates with resistance to meticlin (MRSH),

012 EUJEEA, 2009 (top) and 2012 (bottom)
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RESISTENCIA A ANTIMICROBIANOS

Enterococcus faecium resistente a vancomicina
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Prevaléncia de infecao hospitalar & DGS=

Direcao-Geral da Sadde
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Distribuicao da prevaléncia das infegdes hospitalares por localizacdo, por pais,
ECDC PPS 2007 T==220 2
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Figura 21, Consumo de antibacterianos de uso sistémico no sector hospitalar (em DHD). Europa, 2012 Figura 15, Consumeo de antibacterianos de uso sistémico na comunidade jem DHDY, Eurcos, 2012
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PROGRAMA DE PREVENCAO E CONTROLO DE INFECCAO E RESISTENCIAS ANTIMICROBIANAS

Indicadores e metas

« Numero de hospitais aderentes a vigilancia de microrganismos
resistentes em 2014 / Numero de hospitais do Sistema Nacional de
Saude em 2014 = 50%.

J

4

@0Gs: |
(40-Geral da Saude 1‘

« DDD de consumo hospitalar de carbapenemes em 2015/ DDD de
consumo hospitalar de carbapenemes em 2011 = 95%

« DDD de consumo ambulatéorio de quinolonas em 2015/ DDD de
consumo ambulatorio de quinolonas em 2011 = 95%

« Numero de bacteremias por MRSA por 1000 dias de internamento em
2015 / Numero de bacteremias por MRSA por 1000 dias de
internamento em 2012 = 90%

« Taxa de bacteremias por MRSA no total de bacteremias por
Staphylococcus aureus em 2015 / Taxa de bacteremias por MRSA no
total de bacteremias por Staphylococcus aureus em 2012 = 90%




O PROBLEMA no CHS

o ANTIBIOTICOS
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Prevaléncia de Infecdo Associada aos Cuidados de Saude (IACS)
no CHS LOCALIZAGAO DAS IACS
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Taxa de Prevaléncia de Infeéio Hospitalar (IACS): Urinénas; CS: Infegéo Cormente Sanguines; GI: Infegéo Gastoitastinl: IPTM: Infogdo da Pele &
N° Doentes com IACS/ N° Total de Doentes Tecidos Moles.




Prevalencia de resistencias aos antibioticos
CHS 2010 - 2012

Prevalencia de resisténcias aos antibioticos
CHS 2008 - 2012
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Prevalencia de resistencias aos antibioticos

CHS 2008 - 2012
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Prevaléncia de resisténcia a oxacilina

IVRSA - CHS 2008 - 2012

N? de $.aureus testados
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Prevalencia de resisténcias aos antibioticos

CHS 2008 - 2012
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Grafico 9. Prescrigao de antimicrobianos com intengao de tratamento

Grafico 10, Prestriga de antimicrobianas para profiaia cringic
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Distribution of Guideline Recommendaticns for
Level of Evidence |
= 450 - B0
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E A5 2 &n
. - _ b el ) .1 . 300 ‘
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Diseases Society of America Clinical Practice E 150 (20%) -
~ 1 ' 100 (3%} % |
5 = E.D .
Guidelines 0 1 | o |
o B o LEher
Abdur Rahman Khan,' Sobia Khan, Valerie Zimmerman, Larry M. Baddour,? and Imad M. Tleyjeh'** Strength of Recommenation, n (%)
"Division of Infactious Diseases, Daparimant of Madicing, and “Resaarch Centre, King Fahd Medical City, Rivadh, Saudi Arabiz; and Tivision
af Infactions Diseases, Departmant of Medicing, and ‘Division of Epideminlogy, Deparment of Health Sciences Research, Maya Cliniz, Rochestar,
Mirnasota . . . B : .
Figure 1. Distnbution of the strength (classes) of recommendations
{See the editorial commentary by Deresinski, on pages 1157-1159.) across the level of evidence |,
Objective.  To describe the distribution and temporal trends of the quality and strength of evidence supporting
recommendations in the Infections Diseases Society of America (IDSA) clinical practice guidelines. Distribution of Guideline Recommeandations for
Methods,  Guidelines either issued or endorsed by [DSA from March 1994 to July 2009 were evaluated using Strength of Evidences &
the ID5A-US Public Health Service Grading System. In this system, the letters A-E signify the strength of the 00 a0
recommendation, and numerals [-IIl indicate the quality of evidence supporting these recommendations. The (7% 13T
. . ) . . § 600 § =4 A5
distribution of the guideline recommendations among strength of recommendation and quality of evidence classes 4 A
was quantified. Temporal changes between the first and current guideline version were evaluated. E 500 B 1 .‘Ih‘.
Results.  Approximately one-half (median, 50.0%; interquartile range [IQR], 38.1%-58.6%) of the recom- g 40 = 1 2121
mendations in the current guidelines are supported by level III evidence (derived from expert opinion). Evidence Joa £ 1 I
from observational studies (level II) supports 31% of recommendations (median, 30.9%; IQR, 23.3%—43.2%), E 00 4= 8 .o
whereas evidence based on 1 randomized clinical trial (level I) constitutes 16% of the recommendations (median, & gon L.
15.8%; IQR, 5.8%-28.3%). The strength of recommendation was mainly distributed among classes A {median, a - D

41.5%; 1QR, 28.7%-55.6%) and B {median, 40.3%; IQR, 27.1%-47.9%). Among guidelines with =1 revised version,
the recommendations moved proportionately toward more level I evidence (+12.4%). Consequently, there was a
proportional increase in class A recommendations {+11.1% ) with a decrease in class C recommendations (-23.5%).

Conclusions,  The IDSA puideline recommendations are primarily based on low-quality evidence derived from
nonrandomized studies or expert opinion. These findings highlight the limitations of current clinical infectious

diseases research that can provide high-quality evidence. There is an urgent need to support high-quality research Figure 2 Distribution of the levels of evidence across the strength
to strengthen the evidence available for the formulation of guidelines. ) . .
(classes) of recommendation &,

I I ] ]
Lewel of Evidence, n (%]




Shifting the Paradigm for Promoting Appropriate Antibiotic Use
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Strategies to Minimize Antibiotic Resistance
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Figure 5. Strategies to minimize antibiotic resistance. Education is the wvery important
strategy. The multidisciplinary core group. including physicians, pharmacists, microbiologists.
epidemiologists and infectious disease specialists, can be the teachers educating various
members of society. ASPs, PE/PD. and MIC/MPC mean antimicrobial stewardship
programs. pharmacokinetic/pharmacodynamics properties of drug, and the minimum

inhibitory concentration/the mutant prevention concentration, respectively.

. Education
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Abstract: Antibiotic resistance can be reduced by using antibiotics prudently based on PEAPD —»f UREhiics Tax Break —~ Testing Method
guidelines of anfimicrobial stewardship programs (ASPs) and warious data such as RN P — SECIErieOu =] Simplification —s ) | ot
pharmacokinetic (PK) and pharmacodynamic (PID) properties of antibiotics. diagnostic Microbiota — Artlm"’«_fab'al = of Clinical Trial L:acé:raﬂr S;z:ll'f:l.:‘;u&s
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miicrobiota. as well as by new antibiotic developments. The controlled use of antibiotics in i B & Bacteriophage —s Resistance (Senes
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food animals is another cormerstone among efforts to reduce antibiotic resistance. All major P — I Iyglene—-“' - - -
resistance-control strategies recommend oducation for patients. children (e.g.. through
schools and day care). the public. and relevant healthcare professionals (e.g.. primary-care Prudent Antibiotic Use l l!mmw PD'lﬁyl I Discovery of Mew mmﬂl
physicians., pharmacists. and medical students) regarding unique features of bacterial
infections and antibiotics. prudent antibiotic prescribing as a positive construct, and personal
hvziene (e g.. handwashing) The problem of antibiotic resistance camn be minimaizecd
only by concerted efforts of all members of society for ensuring the continued efficiency of
antibiotics LB R o
Minimizing Antibiotic Resistance )
Keywords: antibiotic resistance: strategy: antibiotic prescribing: antimucrobial stewardshagp
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The “Epic” Challenge of Optimizing
Antimicrobial Stewardship: The Role of
Electronic Medical Records and Technology
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Technology and Informatics
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Electronic antibiotic stewardship—reduced consumption
4 of broad-spectrum antibiotics using a computerized antimicrobial
approval system in a hospital setting

K L. Buising"**}, K. A Thursky"*f, M. B Robertsort’, 1. F Black', A . Streef!,
M. I Richands!< and G. ¥ Brown!24

ORIGINALARTICLES

Impact of a Computerized Integrated Antibiotic
Authorization System
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* Antibiéticos

°  20-50% das prescri¢cdes sdo desnecessarias ou desapropriadas
° Bases esséncias p/ Programa Stewardship

*  Colheita prévia de produtos p/ ex. mibrobiolégico

°  Instituicio de AB na 1° hora

°  Reavaliagdo as 48 horas

*  Descalacio de acordo c/ os resultados
*  Passagem de EV p/ PO
* ¢/ Programas informaticos
°  Redugio da mortalidade até 40% na sépsis (Epic)

°  Redugido dos consumos em 35%

°  Redugio da despesa em 900.000 USD / institui¢do / ano (USA)
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‘ Improving the quality of antibiotic prescribing in the NHS by |
developing a new Antimicrobial Stewardship Programme:
Start Smart—Then Focus

Diane Ashiru-Oredope?, Mike Sharland?, EsmitaChamni?, Cliodna McMulty* and Jonathan Cooke®*** on behalf of
ARHAI Antimicrobial Stewardship Groupt

(b} Departraent of Health D H Peadmmt ‘
- Advisory Committee on Antimicrobial Resistance and e Pl f
Departmeant of Haalth e, IR : , of Health ‘
(a) Advisary Comrnittee on Antimicrobial Resistance and \DH| t;'.’;e','f'h;;',:w ‘I Healthanre Assodated Infection (ARHAD
Healthcare Associated Infection (ARHAI) Antimicrobiol stewardship (ASP)
— - Right Drug, Right Dose, Right Time, Right Duration..
Antimicrobial stewardship | gnttrig, ~a 0 Erﬂ e 9 Right Drug, Right Dose, Right Time, Right Duration.
""" i «cEvery time,
| SINGLE DOSE SURGICAL PROPHYLAXIS 1
- CLINICAL REVIEW &
THEN FOCLS ASPDECISION
Clean surgery irvalving placemert D START SMART * AT 48 HOURS
Surgical prophylaxis of a prosthesis or implant 0 I
ONE DOSE c
U Clinical review, check
Within 60 minutes of knife to skin? . microbiology, make and
| Clean contaminated surgery |—" M + Take histary of relavart allergies documant ASP dacision
E + Comply with local prescribing i J \ll \
N quidance ' 4. Cont c OPAT"
Cantaminatad sura - + Document clinical indication and | [ syop]|& 1V/0ral) (3. Changer| | . Lontinue 2.
| e T dose on dug chart and in clinical | “— switch ||to namow | |and review
* A repeat dose of prophylaxis is required when the operation longer than the half life —— notes T [spectrum | |againat72
given. Antiblotic treatment should be given (in addition to prophylaxis) to patients having * Include review/stop date or | |agent hours
surgery on a dirty or infected wound duration | /
+ Ensure relevant microbiological J
Referances: specimens taken ' g .
1. NICE Clinical Guideling 74. Surgical Site Infection - Prevention and treatment of surgical site infection Available ‘ DOCUMENT DECISION Outpatient Parenteral Theropy
at httpfwww.nice.org.uk/nicemedia/ pdf/CG7 4N CEGuideline.pdf [Accessad 11 August 2011]
2. World Alliance for Potient Safety WHO surgical safety checklist June 2008, Available at Figure 10. (o) Antimicrobial Stewardship in Secondary Care—Surgical Prophylaxis Algorithm. (b) Antimicrobial Stewardship in Secandary Care
http//wwws. who.int/ patientsafety/ sofesuraery/tools resources/555L Checklist finallun.08 pdf Accessed 08 August 2011 antisigtic Treatment Algorithen,
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What can be expected from antimicrobial

de-escalation in the critically ill? |
| Marin Kollef 1

Descalacao - guia pratico

| Suspected infection in critically ill patient

Intensive Care Med 2014:;40:92-95

Obtain the following:
= Microbiclogic samples for culture and special stains
= Biomarkers (2.g., procalcitonin)

= |dentify risk factors for infection withh DRPs |

k.

Prescribe an empiric antibiotic regimen
employing a combination of agents targeting the
most likely pathogen(s) based on local
epidemiology and patient risk factors for DRPs

Monitor clinical response o treatment {(temperature,
wihite blood cell count, emodymnamic parameters,
FPal . /FiQ:, organ function, biomarker levels)

'

Microbiologic identification of pathogen(s)
and antimicrobial susceptibility

Mo Yes

!

Significant clinical improvement
after 48-96 hours of treatment

Significant clinical improvement
afier 48-96 hours of treatment

Yes Mo Mo

= Insure pathogen(s) is susceptible o
prescribed antibictics

+= Review dosing of antibiotic to optimize
drug levels

* Reculture for possible super infection

= Consider non-infectious causes of
feverinflammation

= Examine for abscess formation

Consider discontinuation of antibiotics, or
limiting the course of de-escalated therapy
o= ¥ days

Yes

+« De-escalate empiric antibiotics based on
microbiology results

+ Discontinue antibiotics after 7-10 day
course based on site of infection and
pathogen

’ DGS
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A0 TR Author Cohaort Study dasign n Drug Combination Outcome
D0 10 TE0MCORNT AT A0 y Gesid i
Weaiss et al., [8] Prisumzcoccal bacteramia | Monocenter, retrospactive |95 | BHlactam plus macrolide | Lower morality with combination

Burden of Antibiotic Resistance in Common =™ _* e S e

Waterer at al, [16] | Preumccoccal bactersmia | Muticenter, ratrospective [ 225 | flactam plus macrolide | Lower martality

Infectious Diseases: Role of Antibiotic [srasn e ey e ey ey

Rodrgo Cetal, [18] | CAP Muticantar, refropactive | 5240 | BHlactam plus macralide | Liwer mortalty

C 0 m b i n at io n Th e r a py [Table/Fig-4]: Published dinical studias on combination of antibiotic therapy in-hospitalized patients with GAP ;

l

E= Rt s Bl |

Inbsrnal Faedkcins

l

American Thoracic Sociaty (ATS) | British Thoracic Society (BTS) Infactious Diseass Canadian Infectious
Society of America | Diseasa Society (CIDS)
(IDSA)

Qutpatients with Comorbidities and Pravious Antibiotic Tharapy

KISHOR C MEHTA!, RAMESH R DARGADY, DHAMMAA) M BORADE, OMKAR C SWAMH Caphalosparin or f-actam/f- Frefered:  Amaxicilin plus macrolide o | Caphalosporin or Caphakspanin
lactamasas inhibitor pus macrolide | amaxidlin-davulanic acid or caphalosperin | B-lctam/B4actamases | {11 or [l ganaration)
or Dexycydding or raspiratory {1 or Il geraration) plus macrclida irhibitor plus macrolide | plus macrolide
quirclzne Altamiative: respiratory quinclone or raspiratory | or a resgiratory

ABST HACT quinalons plus barzydpanicilin quirclons

Glabely, anfimicrobial resistance iz alamning concsm especiall ncommaonly reported dizesss sntiies ke respiratory tractinfection, sntsric

Ce , . . h , C . ) Cap That Requires Hospitalization
fewer and infiactions asacciated with gram-negative bacili [GNE). Rational uze of antimicrobidl dhugs reprtd signifizant decreass in bacts-

. . . . L C e L Narisk for P.aeruginosa infection: Caphalosporin or Mo risk for B asruginoea infaction:
ril Erden and meay aleo reduce the risk of dissase progression. Howewer, &t times in particuler indication, cenain patiart and pathaden | caphalosporin {,,ugmﬁmﬂg, g_gmﬂmﬁsg First choice: respi%?c-n.r quinolcne plus
factor imits the sdlection and wse of specific antibiotic therapy whie i some cass, due to presence of addtional risk factar, aggressive | lactamasa inhibitor plus macrolide inhibitor plus Il ganeration cephalozperin
: . : -- s : . . o . . . _ | or arespiratory quinolona Risk for macrolide of a or B-lactam/’ f-lactamiass inhikitor
therapy is requirsd to g:her.\a d!'lud Ll end prevent complcations. Cisley in start of suiteble anfibictic thergpy i2 anather mpertie P. eruginasa infection: respieloy quindone | Secand cheics: Macrole pis I
factar for rastment failurs and rise of dg resistance, Arfipssudomonal geniaration caphalasporin or E-actamy/
\With repidly increasing anthictic resistance and decine ininew antbictic chug development, the tauahest chellerige reming fo meintin and Enm dﬂﬁ%rﬁl . :ﬁ;ﬂ:ggimﬁﬁ.ﬁmk forP.
presarve the efficacy of cumertly available antibiotics. Therefors, the best retional epprasch to fight thess nfsctions & to 'hit ey and hit | Aipseudomanal B-actam Antinseudomenal quinolone plus
hard' e kil chug-susceplible bactenia betore they become meistant. The prefemed sppmach is to deply two antibictics thet produce & | Plus aminoglycoside and macrolide Antipseudcrmongl
sircnger effact in cambingfian than i eher drug were used slane, Verious saiity quideies i partizulr indicatiors e jusffy endlregom. | © EEPIELOn quindlons Hactam/ Anfpseudomenal factm
fer o o g o — g - par mf‘f pluz aminoglyceide and macrlide
mend the use of combination of anbmicrabil therapy. Combingtion therapies heve distnct sdventage aver monctherapy n terms of broad Antipseudomanal: £-lactam plus a

coverage, synergistic sfect and prevention of smergence of drug resistance. [Table/Fig-5]: Recommendation by various socleties’ guidalines on combination of therapy [18,20,21]
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su F F I_E M E N T A HT |E I_E Table 2. Clinical Decision Support Systems and Patient Outcomes

Rafarance

Murribar Study Dasign Software Setting Results MNeotes

19] Pra-Post TheraDoc ICU Significant declines in antibiotic susceptibiity No differences in mortality
mismatches, duration of excess drug batween groups

I
doses, and orders for antibiotics to which 1
the patient was allargic (P< .01). Also had a
0% reduction in ADE (P = 018).

a Prospactive ThaaDaoc Inpatiant 22 8% decline in antibiotic use, a 870 par-  Time penod evaluated was
patient decrease in antibiotic costs, a From 1988 to 1984

Use of Electronic Health Records and Clinical |
Decision Support Systems for Antimicrobial i s bois raraly o o 1400 |

) 155] Clustar ThamaDoo Community Antibiotic prescribing rate declined from 84.1 Macrolides reduced 28%,

1 ; : randarnized clinics te 75.3 prescriptions per 100 personyears  cephalosponing 7%, and
Slewards 11_'} (P = 03). Also reduced nappropriate peniciling 6%

antibiotic prescribing, from 32% to 5%
(P= 03]
1541 Pra—past Unknawn FPRnat— Inipglrep:jiat%?émfgm mdﬂcljngd_ﬁ.ﬁ% for Modest affect
Qutﬂatlﬁﬂts and 16 r b antibotics in
Gragme N. Forrest! Trevar C. Van Sehooneveld,” Revin Kullsr Lueas T. Sehalz! Phu Dusng® and Michae| Posielnick® adults.

. _ . Prospect Unk PPRnet Antibiotic use did not ¢h 157%),  Decraased broad antibiot
Dnisono? Infchos Mamaes, FirSand Yedmans &% Matial Canar, Forfand Ongen, Uriwrsty of Nebraska Medical Cinr, O, Glckal B e e o e jresinlcsnellothlor [:mm im AeSased bioad ambote
Mt A, CubistPrammon S L s, Masschuss 3)riverstyeWiaomsin Mgl and s Madison, and Nortwessm Mamaral (-16%].

Wil Chi llina 155 Retros pactive Unknawn Vatarans Increasa in antibiotic usage (063 10 0.72, Mo effect sean targeting ARI
e, i, finas obsevational Affairs— P=001). antibiotics
cutpatients
Flectronic health records (FHEs) and clinical decision support sysems (CD856) have the potential 1o enhance an- (0 Prospective Local Outpatients  Overall antibiotic prescribing 39% vsnon-  CDSS form only used in 6%
T i R : —_— i i T s program CDSS of 43%. ARI was 54% vs 59%. of ARI visits
timicrobial sewanbihip. Numerous EHR and CD554 ane available and have the potertial to enable all clinicians el Prospective Thomboe  Peditrice £0% mmduction 1 arronaeds Ao
and antimicrobial stevandship programs (ASPs) 1 more efficiently review phammacy, micobilogy, and clinical use, 28% deciine in excess dose-days. No
. . h : o ! e . . changa in ADE or susceptibility
data Literature evaluating the impact of EHRs and CDS85s on patient sulcomes is lacking, although EHRs with mismatches.
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Individualised antibiotic dosing for patients whoare
critically ill challenges and potential solutions

Jasan Roberts, Mohd HA i Az Jefftey Lipman, Jahan W Mautan, Alexander A Vinks,Timathy W Fefton, Willam WHape Andras Farko
Michast N Neely, Jerome | Schentag, Gearge Drusang, Ottor ey Ursula Thewretzbache,Jaseph L Kuti, on behlfof The Intemat ional Sockety of
Ant-Infctive Phamacology and the Pharmazakinetics and Phamacodynamics Study Group af the Eurapenn Sacety of Clnicl Miarobiolagy
and Infetous Diseases

Infections in criically 1l patients are associated with persistenty poor dinical outcomes. These patients have severely
altered and variable antibiotic pharmacokinetics and are infected by less susceptible pathogens. Antibiatic dosing that
does not account for these features is likely to result in suboptinum outcomes. In this Resiew, we explore the challenges
related to patients and pathogens that contribute to inadequate antibiotic dosing and discuss how to implementa process
for individualised antbiotic therapy that increases the accuracy of dosing and optimises care for ritcally il patients. To
imjprove antibiotic dosing, any physiological changes in patients that could alter antibiotic concentrations should first be
established; such changes include aliered fluid status, changes in serum albumin concentrations and renal and hepatic
function, and microvasaular failure. Second, antbiotic susceptibilty of pathogens should be confirmed with
micobiological techniques. Data for bacterial susceptibilty could then be combined with meastred data for antibiotic
concenirations when available) in clinical dosing soffware, which uses pharmacokinetic/pharmacodynamic derived
models from critically ill patients to predict accurately the dosing needs for imdividual patients. Individualisation of
dosing could optimise antibiotic exposure and masiise effectiveness.

T ————— e ———————

BestDosev1-0 D-005 MW Pharm DoseMe T(Waorks First-dose  WinAUIC CADDy
Programv4.e
Methad of Bayesian nan- Bayeslanparametric  Bayesian parametric - Bayesian Bayesian Population ~ Nan-finear Non-linear
phamacckinetic  parametric approach  approach appraach parametric parametric pammetic  regression Megressian
assessment approach approach approach
Adaptive feedhack?  Yes s s e Yis No No No
Web, server or Terminal Temniralandsever — Terminl and sever — Terminal Temninal and server Web Terminal Web or server
terminal hased? and sewver
Compatibility Windows Mac, Windows, Linux, — Windaws Mac, Windows — Mac Windows — Mac, Windaws, Windows Mac, Windows,
Android, 105 Linu, Android, Linuy, Linu, Android,
10 Andraid, i05 105
Smart phane No Yes No es No e No No
application?
Patient covariates Vs s L2 e Vs L2 L2 (]
in dose predictions?
Output from Dogesand Dosing regimers, Dosesand Doses and Doses and Doses Fharmacokinetic ~ Doses
program? phamacokinetic  pharmacokinetic phamacokinetic  phamnacakinetic - phamnacokinetic parameter estimates
parameterestimates  parmeterestimates,  parmeter estimates - parameter parameter
andFTAs estimates estimates
(Tupport available s s No e Vs No No s
within 24 h*
Capaciy for ICU s s s a5 Vs No No No
and non-ICU desing?
Furtherinformation — httpy e lapkorg — httpyfwwawaptimum ity fwny. W doseme,  wwwitchworksinfo - ittpdfwww. Contactthe ViV,
dosing-strategiesorg  mediware czfinde_  com.au firtdoseog — developers preisenbemer.
entml (Dr Jerome Schentag: - de
sthentag@buffalo.
e
Cost Coment version is free. - Free ensoperlicense  Dependenton e Free Free Frea
IeUirements

ICU=intensive care unit. [T=information technolagy. FTA=probability of target attainment. ID-COS=Individually Designed Optimum Dosing Strategies. WinAUIC=Windznws Antibiotic Uilisation Information and
Consultation. *Response time often depends on the severity of the prablem for the ser (for non-urgent issues, responses might exceed 24 ).

Table 2: Characteristics of varlousantiblotic dosing programs
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Effects of computer-aided clinical decision support Audit and feedback of antibiotic use

Utilising electronic presoription data _-
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Therapeutic drug monitoring
of antimicrobials
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How do we use therapeutic drug monitoring to
improve outcomes from severe infections in
critically ill patients?

Gloria Wong'", Fekade Bruck Simme”*, Jeffrey Lipman' and Jason A Roberts'-#"
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Comparative Effectiveness Rewview
MNumber 1356

-
Effective Health Care Program

Pharmacokinetic/Pharmacodynamic Measures
for Guiding Antibiotic Treatment for Hospital-
Accquired Pneumonia

Executive Summary

Figure A. Ratios related to the minimum inhibitory concentration of the organisms
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AUC = antibiotic area under the curve; AUC/MIC = the ratio of the antibiotic area under the curve to the time above the
minimum inhibitory concentration needed to inhibit microorganisms; Cmax = the maximum serum concentration needed
fo inhibit microorganisms, Cmax/MIC = ratio of maximum serum concentration (or peak) to the time above the minimumn
inhibitory concentration needed to inhibit microorganisms; MIC = minimum inhibitory concentration, T = time
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From Medscape Education Infectious Diseases
Optimizing Dosing Strategies: The Key to Antimicrobial
Stewardship

Edsard .J. Sepbrus, D

Posbed: OW2S2012

Table B. Strength of evidence for using PK/PD measures to influence dosing or menitering

Overall

Ne. of Studies Strength of
Outcome {Subjects) Risk of Bias Consistency Directnes Precision Evidence
Clinical | prospective High NA Indirect Imprecise Insufficient
response cohort (n=638)
Treatment | prospective High NA Indirect Precise Insufficient
failure cohort (n=638)
Mechanical | prospective High NA Direct Imprecise Insufficient
ventilation cohort (n=638)
Mortality | prospective High NA Direct Precise Insufficient
(composite cohort (n=638)
of death and
leaving AMA)

AMA = against medical adviee; NA = not applicable; PK/PD = pharmacokinetic/pharmacodynamic.
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PE/PD models in antibacterial development
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Necessidade de maior investimento na inovac¢ao
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The right prevention and treatment
for the right patient at the right time
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Successful Partnership with ongoing global, European
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The emergence of drnug-resistant bacteria threatens to
rewvert hhumanity back to the preantibiotic ara. BEwen
mow, multidrog-resistant bacterial infections  ammuually
result im millions of hospital days, billions in ealthcarne

Abstract

Society faces a crisisof rising antibiotic resistance even as the pipeline
of new antibiotics has been drying up. Antibiotics are a public

trust; every individual's use of antibiotics affects their efficacy for
everyone else, As such, responses to the antibiotic crisis must take
asocietal perspective. The market failure of antibiotics is due to
acombination of scientific challenges to discovering and developing
new antibiotics, unfavorable economics, and a hostile regulatory
environment. Scientific solutions include changing the way we screen
for new antibiotics. More transformationally, developing new
treatments that seek to disarm pathogens without killing them, or
that modulate the host inflammatory response to infection, will
reduce selective pressure and hence minimize resistance emergence,

Fconomic transformation will require new business models to
support antibiotic development. Finally, regulatory reform is needed
50 that clinical development programs are feasible, rigorous, and
clinically relevant Pulmonaryand critical care specialists can have
tremendous impact on the continued availability of effective
antibiotics, Encouraging use of molecular diagnostic tests to allow
pathogen-targeted, narrow-spectrum antibiotic therapy, using
short rather than unnecessarily long course therapy, reducing
inappropriate antibiotic use for probable viral infections, and
reducing infection rates will help preserve the antibiotics we have
for future generations.

Keywords: antibiotics; antibiotic resistance; market failure; drug;
regulations

costs, and, most importantly, tens of thousamnds of
lives lost. As many pharmacoutical companies hawe
abamndomned antibdiotic development in search of more
o ratinee therapaeutics, acadaenmic rescarchers are
unigqualy positioned to fill the pipaeline. Traditiomnal high-
throughput screcns amnd lesd-optimization efforts are
expensive and labor intensive. Computer-aided drug-
discowery technigues, which are cheaper and faster,
can  acocelErate the identfication of mowel antibiotics,
leadimng to improved hit rates and faster transitions o
preclimical amd climical testing. The ocurrent rewiew
describeaes twwo machine-learmimng  technigues, meural
netwvworks amd decision trecs, that have been used to
identfy experimentally wvalidated antibiotics. We con-
Clude by descrikimg the fubure directions of this excit-
img fiald.
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Abstract: The connmuing emergence of antibiotic-resistant pathogens is a concern to
human health and highlights the urgent need for the development of alternative therapeutic

strategies. Quorum sensing (QS) regulates virulence in many bacterial pathogens. and thus.
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Strategies for combating bacterial biofilm infections

Hong Wu'?, Claus Moser', Heng-Zhuang Wang', Niels [laiby“z and Zhi-Jun Scmgl‘3
Formation of biofilm is a survival strategy for bacteria and fungi to adapt to their living environment, especially in the hostile
environment. Under the protection of biofilm, microbial cells in biofilm become tolerant and resistant to antibiotics and the immune
responses, which increases the difficulties for the clinical treatment of biofilm infections. Clinical and laboratory investigations
rated a perspi correlation between biofilm infection and medical foreign bodies or indwelling devices. Clinical
observations and experimental studies indicated clearly that antibiotic treatment alone is in most cases insufficient to eradicate biofilm
infections. Therefore, to effectively treat biofilm infections with currently available antibiotics and evaluate the outcomes become
important and urgent for clinicians. The review summarizes the latest progress in treatment of clinical biofilm infections and scientific
investigations, discusses the diagnosis and treatment of different biofilm infections and introduces the promising laboratory progress,
which may contribute to prevention or cure of biofilm infections. We conclude that, an emmenttreatment of biofilm infections needsa
well-established multidisciplinary collaboration, which includes of the i i selection of biofilm-active,
sensitive and well-penetrating antibiotics, systemic or topical antibiotic administration in hlgh dosage and combinations, and
administration of anti-quorum sensing or biofilm dispersal agents.
International Journal of Oral Science advance online publication, 12 December 2014; doi: 10.1038/jos.2014.65

Keywords: antibiotic resistance; antimicrobial treatments; bacterial biofilm; chronic infection
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The discovery and therapautic use of antibiotics made a major contribution to the reduction
of human morbidity and mortality. However, the growing resistance to antibiotics has
bacomea a matter of huge concarn. In this study we aimed to develop an innovative approach
to treat bacterial infections utilizing two components: the human antibacterial peptida §-
defensin-2 (BD3) and the bacterial protein flagallin (F). This combination was designed to
provide an efficient weapon against bacterial infections with the peptida killing the bacteria
diractly, whila the flagallin protain triggers the immune system and acts against bacteria
escaping from the peptide’s action. We designed, expressed and purified tha fusion protain
flagellin BD3 (FED3) and its two components, the F protein and the native BD3 peptide.
FBD3 fusion protein and native BO3 peptide had antbactarial activity in wiro against various
bactarial strains. FED3 and F proteins could also recognize their recaptor expressed on
target calls and stimulated sacretion of IL-8. In addition, F and FBO3 proteins had a partial
protective effect in mice infected by pathogenic Escherichia coll bactenia that cause a lethal
disazsa. Moraover, wa were able to show partial protection of mice infacted with £ coli
using a flagellin sequence from Salmonalla. We also axplored flagellin's basic mechanisms
of acticn, focusing on its effects on CO44- T cells from haalthy donors. We found that F
stimulation caused an increasa in the mANA lavels of the Th1 responss cytokines IL124
and IFMy. In addition, F stimulation affected its own receptor.

Keywords: antibacteral peptide j-defensin-2 (BDZ|, flagellin (Fl, fusion protein (FEDS), bacteral Infection,
antibacterial activity, TLRS receptor, human CD44 T cells
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Review Article

Bacteriophage therapy: a potential solution for the antibiotic resistance
crisis

J Zhabiz Gaolkar, Omar Bagasra, Donald Gene Pace 0 !

‘ South Carolina Center for Biotechnology, Claflin University, Orangeburg, United States at e i

‘ Abstract (B
The emergence of multiple drug-resistant bacteria has prompted interest in altermatives to conventional antimicrobials. One of the possible KA
replacement options for antibiotics 1s the use of bactenophages as antimicrobial agents. Fhage therapy is an important alternative to Dev ' of = for DNA B A e

| anfiblotics m the current era of drug-resistant pathogens. Bacteriophages have played an important rele in the expansion of molecular biology g evdopment of entymes for D! EEACR A
and have been used as antibacterial agents since 1966. In this review, we describe a brief history of bacteriophages and clinical studies on Injection of synthesis and boginning of synthesis <
their use in bacterial disease prophylaxis and therapy. We discuss the advantages and disadvantages of bacteniophages as therapeutic agents paclesc acid

m this regard.

Key words: . antibiotic resistance; bacteriophage; infections disease
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Cell lyses and release of phages

Bacteriophages as an Alternative Strategy for Fighting Biofilm Development
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Abstract

The ability of microbes to form biofilms is an important element of their pathogenicity. and biofilm formation is a serious challenge
for todays medicine. Fighting the clinical complications associated with biofilm formation is very difficult and linked to a high risk of
failure. especially in a time of increasing bacterial resistance to antibiotics. Bacterial species most commonly isalated from biofilms include
coagulase-negative staphylococci. Staphylococcns aurens, Enferococcus faecalis, Enferococcus foeciamn., Escherichia coli, Proteus mirabilis,

Eiebsiclla prewmoniae., Pseadomonas @eruginosa and Acinerobacier spp. The frequent failure of antibiotic therapy led researchers to

for alternative methods and experiment with the use of antibacterial factors with a mechanism of action diferent from that of antibiotics.
Experimental studies with bacteriophages and mixtures thereof, expressing lytic properties against numerous biofilm-forming bacterial
species showed that bacteriophages may both prevent biofilm formation and contribute to eradication of biofilm bacteria. A specific role
is played here by phage depolymerases, which facilitate the degradation of extracellular palymeric substances (EPS) and thus the permea-
tion of bacteriophages into deeper biofilm layers and lysis of the susceptible bacterial cells. Much hope is placed in genetic modifications
of bacteriophages that would allow the equipping bacteriophages with the function of depolymerase synthesis. The use of phage cocktails
prevents the development of phage-resistant bacteria.

FIGURE 3 | Mechanism of phage therapy. Image represents the schematic diagram of develapmental cycle of Iytic bacteriophage.

Key words: biofilm. bacteriaphage. anti-biafilm activity
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Cost-effectiveness and Pricing of Antibacterial Drugs The evolution of the regulatory framework for antibacterial

Talitha I. Verhoef* and Stephen Morris ﬂgEntS

Departrmaent of Aoafed Health Ressanch, Unfversity Coleges |2 3 . - .
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Erowwing resistance to antibacterial agents has  Washingon DG

imncreased theae need for the developmeant of mew drogs

to treat bacterial infections. Given increasing presswure  Addess for comespondencs: JohnH. Rax, M.D.. 35 Gatehousa Fark {032.16), Waltham, K& 02451, john. rex@astrazanaca.com
o limited health budgets, it is important to study the

cost-effectiveness of theaese drugs, as well as their

safety and cfficacy, to find out whether or not they  Thegsing tide of antibacterial resistance and the lack of a diverse, vibrant pipeline of novel antibacterial agents is a

prowvide walwe for money and should be reimbursed. - ) : - i o ) : } :
this article, we systematically rowviewed 38 costoffec-  Slobalrisis thatimpairs our ability to treat life-threatening infections. The recent introduction of a tiered approach

tiveness analyses of new antibacterial agents. Maost  tothe regulatory framework in this area offers one path to resolving some of the challenges. By drawing heavily on

studies showed the new antibacterial drogs were cost- L ) : T . : § rere
'l al ".’ '| [ al 2 f [ 1) -{ 'I i '!. E 8 ]
i - B e i - e t]1.e predictive power of the 1elat;q sciences of pharmachmmcs 1nd}]1*.11mncud.,'1mnucs. s.maller focused clinical
pricing is a complicated process, involwing different  trial programs have become possible for agents that might not otherwise have been possible to progress. There

stakeholders, and has a large influence on cost-efec- 4, limitations to these pathways, and they are not easy to implement, but making reliable noninferiority-based
tiveness. Value-brasad pricimg is a method to determimeas ' ’

the price of a drug at which it can be cost-effectiwe. It ippraches wvailableis critical to reinvigorating the global antibiotic pipeline. With the recognition of these ideas by
is currently unclear what the influence of value-based  keyregulatory authorities in recent guidance, the next challenges in this area will focus on interpretive breakpoints,

pricirng will be O the prices of mew antibacterial I s nrascelbing | b : ) In . ) ) Alla

ents, but an im nt o ekl he chadirition of them‘tentlult dxllta Ln.thr.pescnhmgmfﬂrmatmm ensuring that multiple agents can be progressed, and the challenge
walue', which as well as the impact of the drug o 0fthe antibiotic business model.
patient haeahlth might also inciude other factors such as

wider social impact and the health impact of disease. Keywords: regulatory framework; antibacterial drug development; antibacterial resistance




> g»
S5

UNFORTUNATELY,
NO AMOUNT
OF ANTIBIOTICS _
WILL GET RID Stop Ignoring

w YOUR COLD. Ecosystem Effects of

_____ et s B Antimicrobial Agents

AL
''''''




Schuetz er al. BMC Medicine 2011, 92107
htt p Asreaw biome doe ntral .comy 1741-701 5/9/107

BMC Medicine

REVIEW

Open Access

Procalcitonin for diagnosis of infection and guide
to antibiotic decisions: past, present and future

Philipp Schuetz'”, Werner Albrich” and Beat Musllar”

Abstract

Thare are a numbear of limitations o using
conwventional diagnostic markears for patients with
Clinical suspicion of infaction. Az a consagusasnos,
unnacassary and prolonged exposure 1o antimicrobial
agents adwversaly affec patient outcomeas, whila
inappropriate antibiotic therapy increasss antibiotic
resistanca. A growing body of evidence supports the
use of procalcitonin (PCT) o improve diagnosis of
bacrerial infections and 1o guide antibiotic therapy.
For patients with uppeaer and lowsar respiratorny tract
infaction, post-opaerative infactions and for sewvears
cepsis patients in the intensive care unit, randomized-
controlled trials hawe shown a benefit of using PCT
algorithims 1o guide decisions abour initiation anddor
discontinuation of antibiotic therapy. For some othear
rypes of infaections, observational studies hawve shown
promising first results, bt Turther inte rcaention studies
are nesded before use of PCT in clinical routine can
be recommendad. The aim of this wview is o
surmimarize the current evidences for PCT in different
infaections and clinical settings, and discuss the
reliability of this marker whean uzed with wvalidated
diagnostic algorithimes.

Cost-Effectiveness of Procalcitonin-Guided Antibiotic Therapy
for Outpatient Management of Acute Respiratory Tract Infections
in Adults

Constantinos I. Michaelidis, BA', Richard K. Zimmerman, MD, MPH?, Mary Patricia Nowalk, PhD?,
Michael J. Fine, MD, MSc>#, and Kenneth J. Smith, MD, MS®

TUniversity of Pittsburgh Schaool of Medicine, Fitisburgh, PA, USA; “Department of Family Medicine and Clinical Epidemiclagy, University of Pittsburgh
School of Medicine, Pittsburgh, PA, USA; *Division of General Internal Medicine, University of FittsburghSchool of Medicine. Pittsburgh, PA, USA; “Center for
Health Equity Research and Promotion, VA Fittsburgh Healthcare Systern, Pittsburgh, PA, USA.
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Figure 1 Available evidence concerning PCT in different infections derived from observational and randomized-controlled
intervention studies While for some infections, intenention studies have investigated benefit and harm of using PCT for antibiotic decisions
fright side) for other infections only results from diagnogtic {(observation) studies are available with mixed results (left sidel Abltxeriations: PCT,
procalcitonin. + moderate evidence in favor of PCT; 4+ good evidence in favor of PCT; 444 strang evidence in favor of PCT; 7 evidence in favor
or against the use of PCT still undefinad




PCT algorithm for patients with respiratorytract infection

PCT Bacterial  Recommendation for Important cons|derations and
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Figure 2 PCT algorithm in patients with respiratory tract infections in the Emergency Department. The cinical akjorithm fr anfibiatic
dewardships in patients with respiratony tract infections in the Emergency Department encowages (05 w/l or »025 wo/l) or discouwrages (<011
wad or <025 pa ) inffation o continuation of antibictic theragy mare or less based on PCT specific cutoff ranges Abbveviations: AB, antitiatic
LR, kower respiratony tract infectiony PCT, procakcitoniny P, Prieumania Severty Score.

PCT algorithm for stopping antibiotics in patients with sepsisin the ICU
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Figure 3 PCT algorithm in patients with sepsis in the ICU. In critically i patients in the 1CU, cut-offs are higher and intial empiric antibiatic
theragy shoud be encowraged in all patients with suspician of @psis. PCT cutoffs are helefulin the subsequert days after admission 1 sharten

the couwrses of antibiotic therapy in patients with dlinical improvement, Abbveviations: AB, atibictic; PCT, procakcitonin,
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Promising New Assays and Technologies for
the Diagnosis and Management of Infectious
Diseases

SF Mitsuma," MK Mansuur,l' JB Dekker,l J. Kim,l Mz Hahmﬂn,' A T1.'.reerl-KenL:I and P. Schuet

Diviions of 'Infactious Disaasas and “linical Pathalogy, and *Departmant of Madicing, Massachusets General Hosgital, Boton; and *Departmant of
Ftarnal Madicing, Uniarsity of Basal, Kantmsspital Aarau, Switzerland

In the first decade of the 21st century, we have seen the completion of the human genome project and
marked progress in the human microbiome project. The vast amount of data generated from these efforts
combined with advances in molecular and biomedical technologies have led to the development of a multi-
fude of assays and technologies that may be useful in the diagnosis and management of infectious diseases.
Here, we identify several new assays and technologies that have recently come into clinical use or have poten-
tial for clinical use in the near future. The scope of this review s broad and includes topics such as the serum
marker procalcitonin, gene expression profiling, matrix-assisted laser desorption/ionization time-of flight
mass spectrometry (MALDI-TOF MS), and nucleic acid aptamers. Principles that underlie each assay or tech-
nology, their dlinical applications, and potential strengths and limitations are addressed.

Keywords.  procalcitonin; gene expression profling; mass spectrometry; MALDI-TOF MS; sepsis.
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clinical microbiology v
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ARTICLEINFO ABSTRACT

Available online 19 October 2013 The appliction of proteomics to translational and cinies] microbiclogy is one of the most

advanced fontiers in the management and control of infectious diseases and in the

Eeyuards: understanding of complex micobial systems within human fluids and districts, This new
Clinical microbiology approach sims at providing, by dedicated bicinformatic pipelines, a thorough desaiption of
Emerging pathogens pathopen proteomes and their nteractions within the context of human host ecosystems,

Translational proteocmics
MALDI-TOF MS

revalutionizing the vison ofinfectious dise ases in biomedicine and approaching new viewpoints
in both disgnostic and clinical management of the patient.
Indeed, in the last few years, many lsboratories have matured a series of advanced proteamic
applications, aiming at providing individual proteome charts of pathogens, with respect to
their morph andfor cell life stapges, antimicrobizl or antimycotic resistance profiling,
epdemiological dispersion. Herein, we aim at reviewing the current state-of-the-att on
proteomic protocols designed and set-up for translational and disgnostic microbiclogical
purposes, from axenic pathopens' characterization to microbiota ecosystems' full description.
The final goal is to describe applications of the most common MALDI-TOF MS platforms to
advanced diagnostic issues related to emerging infections, increasing of fastidious bacteria,
and peneration of patient-tailored phylotypes.
This article is part of a Special Issue entitled: Trends in Microbial Protecmics.

@ 2013 The Authors. Fublished by Elsevier B.V. All rights reserved.




Matrix-Assisted Laser Desorption Ionization—Time of Flight Mass
Spectrometry: a Fundamental Shift in the Routine Practice of Clinical
Microbiology
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Fig. 6 - MALDI-TOF MS-based workflow for positive blood cultures designed by including both Sepsityper™ and homebrew
protocols (e.g., gel Vacutainer). The conventional methods based on Gram staining and biochemical identification are compared
with the two fast MALDI-TOF MS-based workflows. In the inset, the tables with ID results for each identified species are reported.
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FIG 3 Additional suggestions for MALDI-TOF M5 sample preparations for use with different classes of microbes. Different groups of microorganisms
vary fundamentally in their cellular composition and architecture. These differences have been demonstrated to affect the quality of spectra generated
during M5 experiments and, thus, the accuracy of MALDI-TOF M5-derived identifications. As such, investigators from a number of independent studies
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Antibiotic cycling or rotation: a systematic review
of the evidence of efficacy

Erwin M. Brown'* and Dilip Nathwani’

'Department of Medical Microbiology, Frenchay Hospital, Bristol BSI6 1LE: “Infection Unit, East Block,
Ninewells Hospital and Medical School, Dundee DDI 95Y, UK

Of the interventions designed to reduce antibiotic resistance rates in hospitals, one that is currently
attracting considerable interest, particularly in the intensive care unit setting, is antibiotic cycling or
rotation. Cycling is the scheduled rotation of one class of antibiotics with one or more different classes
exhibiting comparable spectra of activity; in order to fulfil the definition, the cycle must be repeated.
Following a search of the literature we identified 11 articles in which the authors claimed to have evalu-
ated the efficacy of this intervention. Only four were suitable for review, but, owing to multiple meth-
odological flaws and a lack of standardization, the results of these studies do not permit reliable
conclusions regarding the efficacy of cycling. Further studies are therefore required in order to resolve
this question. However, before such studies can be undertaken, there are a great many issues relating
to cycling which must be addressed. For the time being, we advise against the routine implementation
of this measure as a means of reducing antibiotic resistance rates.

Keywords: antibiotic resistance, interventions o opfimize antibiofic prescribing, intensive care units
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Cycling Empirical Antibiotic Therapy in Hospitals: Meta-
Analysis and Models

Pia Abel zur Wiesch"*™, Roger Kouyos'**, Soren Abel’, Wolfgang Viechtbauer®, Sebastian Bonhoeffer’

1institute of Integrative Bioogy, ETH Zurich, Zurich, Switzedand, 2 Division of Global Health Equity, Brigham and Women's HospitaliHarvard Medical School, Boston,
Massachusetts, United States of Amenca, 3Dmson of Infactions Diseases and Hospital Epldemiclogy, Unhersity Hospital Zurich, Zurich, Switzarland, 4 Dvsion of
Infactions Dissasas, Brigham and Women's HospitalHanard Madical School, Boston, Massachusetts, United States of Amanica, SDepariment of Psychiatry and
Psychology, Schanl for Mental Health and Newgscence, Faculty of Health, Medicing and Life Sciences, Maastricht University, Maagricht, The Metherands

Abstract

The rise of resistance together with the shortage of new broad-spectrum antibiotics underlines the urgency of optimizing
the use of available drugs to minimize disease burden. Theoretical studies suggest that coordinating empirical usage of
antibiotics in a hospital ward can contain the spread of resistance. However, theoretical and clinical studies came to
different conclusions regarding the usefulness of rotating first-line therapy (cyclingl. Here, we performed a quantitative
pathogen-specific meta-analysis of clinical studies comparing cydling to standard practice. We searched PubMed and
Google Scholar and identified 46 clinical studies addressing the effect of cydling on nosocomial infections, of which 11 met
our selection criteria. We employed a method for multivariate meta-analysis using incidence rates as endpaints and find that
gycling reduced the incidence rate/1000 patient days of both total infections by 4.95 [943-048) and resistant infections by
7.2(1400-044). This positive effect was observed in mast pathogens despite a large variance between individual species.
Qur findings remain robust in uni- and multivariate metaregressions. We used theoretical models that reflect various
infections and hospital settings to compare cycling to random assignment to different drugs (mixing). We make the realistic
assumption that thermpy is changed when first line treatment is ineffective, which we call "adjustable cycling/mixing”. In
concordance with earlier theoretical studies, we find that in strict regimens, cycling is detrimental. However, in adjustable
regimens single resistance is suppressed and cycling &5 successful in most settings. Both a meta-regression and our
theoretical model indicate that “adjustable cycling” & espedially useful to suppress emergence of multiple resistance. While
our model predicts that cycling periods of one manth perform well, we expect that too long cycling periods are detrimental.
Our results suggest that “adjustable cycling” suppresses muttiple resistance and warrants further investigations that allow
companing various diseases and hospital settings.
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O que foi feito desde o inicio de fungoes

Reunioes

c/ a Comissao cessante

c/ a Enf.” que vai permanecer (Enf.”
Felisbela Barroso)

c/ as Diretoras da Patologia Clinica
(Microbiologia) e Farmacia

c/ os Diretores dos Servigos de
Medicina Interna, Ortopedia e
Cirurgia Geral

c/ a Diretora do BO

* Pasta de Documentos

Legislacao

Normas Institucionais
Normas da DGS
Curso da DGS

Documentos e “Guidelines” de
outras Organizagdes Nacionais e
Internacionais

« INSA, ECDC, CDC, NHS, NICE,
COCHRANE, etc




Proximas iniciativas I

* Constituicao de uma Comissao I

° Elementos Executivos (c/ a concordincia
dos Diretores de S.)

* Coordenador

* (Proporei a Dr.* Catarina Gongalves)
*  Outros Elementos

* Microbiologia e Farmacia

* 1 Enfermeira

* 1 Médico de: UCI, Medicina Interna,
Cirurgia Geral e Ortopedia

* Constituicao de uma Comissao II

* Elementos consultivos (a serem indicados
p/ Setvicos e p/ CA)

* Comissao de Farmacia
* Bloco Operatério

* Imunohematerapia

* Medicina Ocupacional
* Esterilizagao

* Dietista

* Administrador Hospitalar (SIEs, Rouparia,
Higiene e Limpeza, Obras, Compras)




Proximas iniciativas 11

* Delegados da Comissao (a serem ° Elaboragio / Atualizagio de

indicados p/ Servicos ¢/ a .
concordancia do Coordenador) de
todos os Servigos ¢/ Internamento

* 1Médico

* 1 Enfermeiro

Organograma funcional
Regulamento interno
Plano de Agao

Plano de Auditorias
Politicas

Procedimentos

NOCs




Delimitacao de Funcoes

Membro da Comissao * Assegurar

* Executivo Vigiliancia epidemioldgica

*  Consultivo * Relatéorios anual
° Delegado ®* Monitorizar Consumos de ABs
r . . r . 1
e Médico Relatorio anua

* Representacao Externa
° DGS, INSA, etc.

* Enfermeiro

Profissional
* Meédico

* Enfermeiro

* Formacgao Interna

* Prescricao AB




O que ¢é ainda fundamental (CA)

* Recursos Humanos °* Recursos Materiais
* 1 Enfermeiro * Laboratorio de Microbiologia
. * 1 Farmacéutico * Instalagdes
° 1 Microbiologista * Equipamento

* Programa informatico
* Vigilancia epidemiologica
* Consumo de ABs

* Alertas clinicos (Alarmistica)




Earlier microbiological diagnosis & DGS
recent technological advances

. * MALDI-TOF (matrix assisted laser desorption ionization time-of-

flicht mass spectometry) reduce identification time to 4 hours once
blood cultures have become positive

* Change lab routine to maximize benefit from MADI-TOF, namely

timetables
Leggieri N et al. Curr Opin Infect Dis 2010; 23: 311-9
Mancini N et al. Clin Microbiol Ver 2010; 23: 235-51
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How to Make a Hospital Business Case for an ASP

Cost efficciency associated with ASP is not the primary
goal but it is an useful argument

Step 1 Step 2 Step 3 Step 4

= Frame the =Meet with key = Determine = Determine
problem administrators the annual what costs
and develop cost can be

a avoided
hypothesis
about
potential
solutions

Framework by Stevenson et al. ICHE 2012;33:389-397

. Estimated
Projected Cost

L Reductions

Step 7

=Prospectively
collection cost
and outcome
data once the

Step 5 Step 6

= Calculate = Make the
the case for
financial your
impact business
case

program is in
effect

Financial

Impact ' D G S desde

Direcao-Geral da Sadde
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Pssst! Hey kid,
stick this in your genome
and antibiotics can 't

even touch you!




The NEW ENGLAND ! TR ]
JOURNAL of MEDICIN E Preserving Antibiotics, Rationally

il Aidan Hollis, Ph.D., and Ziana Ahmed, BA.Sc.

ESTABLISHED IN 1812 DECEMBER 26, 2013 NEJM.ORG

PRESERVING ANTIBIOTICS, RATIONALLY

Pets

RSy, DAY S = - et L T TS et
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Crops T 1 " g = 3% St bl AR D
| ottt 5311 .
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Estimated Annual Antibiotic Use
in the United States.

A Commercial Pig-Farming Operation.
bers of kilograms of antibiotics used Antibiotics are fed to pigs to speed up growth and increase the efficiency of their
per year. digestion.

Data are shown as approximate num-




O sabio aviso de quem sabe...

Technical consultation: Strategies for
- global surveillance of antimicrobial

resistance

Meeting report

;_' rL World Health

¥ Organiz: mc-n

8-19 December 2012
World Health Organization Headquarters, Geneva

“Existe claramente a necessidade de elevar esta
problematica ao nivel da decisao politica porque
constitui um problema economico e social e nao so
estritamente de saiide. Embora o compromisso dos
politicos varie de regiio, deve existir um consenso
global com uma abrangéncia planetiria. Temos uma
imperiosa necessidade de ter acesso nao so a
Inovagao tecnoldgica (nos Ambitos da prevengao,
diagndstico e tratamento), mas igualmente de
Inovagao nos modelos de comercializagao e fabrico.
De preferéncia, deveriamos poder retroceder ao
cendrio onde existiam um confortivel nimero de
novos farmacos no “pipeline” e, simultaneamente,
racionalidade na sua utilizagdo. Para que isso possa
acontecet, é vital envolver as faculdades de gestio,
0s economistas e ainda outros profissionais”

TRRRpE—




e a profetizacao de quem inventou!

* “EXxiste o perigo que alguém, por
ignordncia, possa vir a diminuir as
o n°de tomas, a encurtar o tempo
de tratamento, ou mesmo a reduzir
as doses, expondo os
microrganismos a quantidades nao
letais do antibiotico, e desse modo
Induzir a sua resisténcia”.
(Discurso da cerimonia de
atribui¢ao do Prémio Nobel da
Medicina, Estocolmo, 1945)
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Alexandér Flemin
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|ssue: Antimicrobial Therapeutics Reviews

The risk/benefit of predicting a post-antibiotic era:
Is the alarm working?

Tom Fowler,"# David Walker,*" and Sally C. Davies®*

"Field Epidemiclagy Servica-Wesat Midlands, Public Health England, Birmingharn, United Kingdom. 2Dapariment of Public
Haalth, Epidemiology and BiostatisticzUnivarsity of Birmingharn, Birmingham, Unitad Kingdom. 20ffica of the Chisf Madical
Officar, Departmiant of Haatth, Landaon, United Kingdom

Addrass for comaspondance: Tom Fowler, Field Epidemiclagy Service - Wast Midlands, Public Health England, Birmingham,
Bz 2P, Unitad Kingdom. Tom.Fowlar@nhs.nat

There have been concerns about antimicrobial resistance since the fiest widespread use of antibiotics in humans.
More recently, this concern has grown and become the focus of clinical, scientific, and political activity. In part,
the political interest is a consequence of publicizing a bleak picture of a post-antibiotic world There are, however,
dangers in using a discourse of fear. In this article, we discuss whether the evidence base Is available to justify such
claims and, more importantly, put this in the policy context with which it s used. Many governments now use a risk
assessment approach to identify security concerns, based on reasonable worst-case scenarios. There is no doubt that
for effective policy-based action to occur, antimicrobial resistance needs to be seen as a national and international
security priority, particularly as the major cost of inaction will mostly be felt inthe future. We conclude that presenting
the evidence in a manner that is used to encourage prioritization of security policy s not only justified, it is essential
to drive action in this area.

Keywords: antimicrobial resistance; policy; post-antibiotic era; raising the alarm
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Beginning and possibly the end of the antibiotic era

Shai Ashkenazi'®

"Department of Paediatrics A, Schneider Children's Medical Center of Isragl, Petach Tikva; *Sackler Faculty of Medicine and *Felsenstein Medical Research

QOQuand le miracle
antibiotigue
vire au cauchemar

Francois Trémoliares

Médecine inteme

maladies infectieuses,

Hopital Frangeis Quesnay,

2, boulevard Sully,

78200 Mantes-la-Jolie, France.

ftremo@orange.fr

T



oo in
MICROBIOLOGY

A new strategy to fight antimicrobial resistance: the revival
of old antibiotics

Nadm Cassir'*, Jean-Marc Rolain’ and Philippe Brougui™*
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The inoreasing presalence of hospital and community-aoqued infactions: caused by
muttidrug-resstant MO bacterial pathogere is Imiting the options for effective antitio

therapy. Morsover, this larming spread of antmicrobil resistance has not been parleled
by the development af novel antmicrobials. Resistance to the scame new antibiotics
i also emenging. In this conted, the ratonal use of dider antibiotcs could presant
an altematne to the treatment of MOR bacterial pathogens. |t would help to opfimize
the ammamentanum of anfiniobios in the way to prasanse new antbiotics and avaid the
presonpton of molecules known io favor the spread of resistance (e, quinolones).
Furthermare, in 2 global economical parspective, this could rpresent 2 ussful publio
health onentaton knowing that several of these chezpest “jomotten” anbbatics am

not avalabie in many countries. We will reiew hese the sucoessful treatment of MOR
bacterial infections with the use of old anbbiotics and disouss their place in oument
practice.
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Conclusions

Education is not enough.... $§DG>=

* Create an antimicrobial stewardship programm

* Make it multidisciplinary and efficient

* Costumize it to your service and centre

* Define a AMS physician champion as the leader and increase the
interaction with microbiology

* Faclitate access
* Make it persuasive and pedagogical

* Assure accountability, defining goals and metrics in 3 domains: decrease
antibiotic consumption, hospital acquired infections and antimicrobial
resistance

* Communicate results to the staff




Streptothricin Griseofulin  Polyoxin ~ Rapamycin
Actinomycin Rifamycin ~ Cyclosporin Avermectin  Spinosyn
Penicllin Oxytetracycine  Bleomycin Bialaphos  Nikkomycin  Epothilone
Gramicidin ~ Nystatin Kanamycin Lincomycin Tacrolimus

1940

Bad Bugs
" Need Drugs
Mitomycin
Novobiocin 2 O
Amphotericin @
Vancomycin en new ANTIBIOTICS |
Neomycin Cephalosporin
Virginiamycin
Chlortetracycline Gentamicin

Candicidin ~ Monensin
Chloramphenicol Tylosin  Adriamycin
Spiramycin  Pristinamycin Teicoplanin

Bacitracin Tetracycline Avoparcin
Erythromycin ~ Kasugamycin Thienamycin
Streptomycin  Oleandomycin Fosfomycin ~ Lovastatin

1950 1960 1970 1980 1990 2000




