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Prevalence des traitements antibiotiques dans
les etablissements de sante, France 2001-2012

2001 2006 2012
Médecine 26 26.2 26.7
Chirurgie 27.1 27.8 25.7
Réanimation 47.3 50 48.8
Court séjour 25.2 25.4 25.0

www.invs.sante.fr



Utilisation inappropriee des antibiotiques a I'hopital

Amphia hospital, Pays Bas
321 — 426 DDJ/1000 j (+32%)

Antibiothérapie 22.9%

Inappropriée 37.4%

Indiquée/non prescrite 0.6%

Willemsen . et al, Antimicrob Agents Chemother 2007









Objectifs ICATB.2

Ameliorer la prise en charge des patients et
prevenir les résistances bacteriennes

v'Intégration du bon usage des antibiotiques dans la
politique de I'établissement (CME)

v'Acces pour chaque prescripteur a un conseil
diagnostique et thérapeutique

v'Collaboration formalisée entre les différents acteurs

v'Procédure d'alerte pour la réévaluation de
I"'antibiothérapie avec priorisation des risques
(molécules, micro-organismes, sites infectieux)

v'Disposer d'une connexion informatique et d'une
informatisation de la prescription, ainsi que d'un référent
compeétent avec un temps d'activité identifié



Obijectifs ICATB.2

v' Formation des nouveaux prescripteurs
v Définition d'une liste d'antibiotiques ciblés :
re-eévaluation, suivi, dispensation nominative

v Protocoles d'antibiothérapie de 1¢¢ intention actualisés
tous les 3 ans

v Durées longues d'antibiothérapie : vigilance accrue,
modalités de contrbdle/reevaluation

v’ Tests d'orientation diagnostique aux urgences

v Surveillance de la consommation rapportée a |'activité
et croisée aux données de résistance bactérienne

v’ Evaluation des pratiques (adéquation — désescalade)

v’ Restitution des résultats aux services et a la CME avec
analyse des données et pistes d'amélioration









Miliani K, J Antimicrob Chemother 2008



Evolution des scores ICATB

Henard S, Med Mal Inf 2011



Relation ICATB/Consommation des antibiotiques

Tableau 3

Relation entre la consommation d'antibiotiques toutes familles confondues et les sous-scores de I'ICATB selon le statut de 1"établissements de santé. Analyse
multivarice.

Relation between antibiotic consumption (alf families included) and ICATB sub-scores according Io health care facifities status. Multivariate analysis.

ES publics et PSPH ES privés

Coefficient® 1C95 % P Coefficient 1C95 % p
Année -14 [-6.7:3,9] 0,59 10,0 [3.4:16,6] <0,01
Activité médecine -0,1 [—0,8:0,6] 0,74 0.8 [0,3:1.2] < 0,01
Activité chirurgie 1,6 [0,7;2,4] <0,01 0,7 [0,3:1,1] <001
Activité psychiatrie -3,6 [-4,3;-3,0] <0,01 -30 [-3,3;-2,6] <0,01
Activité SLD =33 [—3.9:2,6] <0,01 —-2.8 [-3.4.-2.12] <0,01
Activité S5R —-2,8 [54;-22] <0,01 —20 [-2,3;-1,6] <001
Activité réanimation 27,1 [23,1:31,1] <0,0,1 3.1 [1,4:4,8] <00
ICATB-action 19 [5,.2:10,5] <0,01 L4 [-1.9:4.7] 0.4
ICATB moyen 0,0 [—1,9:1,9] 0,99 -3.2 [—5,8,;-06] 0,01
ICATB-organisation 33 [0,9;6,8] 0,01 45 [0,8:8,3] 0,01

? Le coefficient correspond i I'évolution de la consommation 4" ATB (en DDJ/1000JH) pour une augmentation d"un point des sous-scores ICATE.

Henard S, Med Mal Inf 2011



ICATB et qualité de I'antibiothérapie

35 (25%) 31 (27%) 36 (36%)
Optlmale 6 (17%) 10 (32%) 13 (36%)
ICATB 12,5 4,75 7,25
DDJ 332 548 NA

Etienne P, Med Mal Inf 2011



Amadeo B,
J Antimicrob Chemother 2011



Relation ICATB/Consommation des antibiotiques

Table 4. Multivarioble logistic regression analyses to meosure the relationship between antibiotic consumption and composite score in French
hos pitals

Overall antibiotics®

Pemicillins? (1010) Cephalasporing® (J010) Quinalones® (01M) (1)
Multivariable madel OR 95% O OR 95% 1 OR 95% I OR 95% O
Antibiotic policy scotes
oction 105 095-115 1.02 092-115 1.01 091-112 107 097-119
res ources 1.01 0.93-1.09 0.99 0.90-1.08 1.00 0.91-109 0.90 0.85-0.98
orqanizetion 13 HO2=126 161 G89=115 162 8 T=11% 106 G9=119

Table 5. Multivariable logistic regression analyses to measure the relationship between antibiotic consumption and ICATE score in French hospitals

Cephalosporins® Quinolones® Overal antibiotics®
Penicilins® (1010 Ho1m (JO1M) (401}
Multivariable models OR 95% I OR 95% C1 OR 95% (1 OR 95% O
Meetings of antibiotics eommittee
no meetings 1.00 — — — — — — —
1or 2 meetings a year 1.29 0.73-2.28 — — — — — —
=2 meetings a year 1.85 1.13-3.37 — — — — — —
List of available antibiotics
no e — — — — — 1.00 e
yes — — — — — — 0.21 0.06-0.77
Informotion technoloqy support for preseription
no 1.040 — — — — — 1.00 —
yes 0.70 0.52-0.95 — — — — 0.55 0.39-0.78

Amadeo B, J Antimicrob Chemother 2011




Rapport du groupe de travail pour la
préservation des antibiotiques

J. Carlet, P. Le Coz, juin 2015



Intégrer le bon usage des antibiotiques dans la
politique de I'établissement



IDSA/SHEA guidelines for developing an institutional
program to enhance antimicrobial stewardship

« Equipe multidisciplinaire :

Infectiologue + pharmacien (A-I1)

+ microbiologiste, informaticien, hygiéniste,

epidémiologiste (A-III)

Collaboration avec la pharmacie et 'EOH (A-Ill)

Soutien de I'administration (A-II1)

Programme qualité et sécurité du patient (A-lll)

» Deux types de stratégies :

Audit prospectif avec intervention et retour au

prescripteur :
 des prescriptions inappropriées (A-)

Restriction et validation des prescriptions :
{ de I'utilisation et du colt (A-I)

une des mesures efficaces en cas d'épidémie (B-Il)

 Autres mesures :

Education

- Appropriation du programme (A-IIl)

- Modification des pratiques (B-Il)
Guides

- Utilisation des antibiotiques (A-I1)
Rotation

- Non recommandée pour la maitrise de
la résistance (C-II)

Association d'antibiotiques

- Non recommandée pour la maitrise de
la résistance (C-II)

Désescalade

- | exposition aux ATB et du co(t (A-1)
Optimisation des posologies (A-ll)
Relai oral

- 1 durée hospitalisation et colit (A-1)

Dellit TH, Clin Infect Dis 2007



Core Elements of Hospital Antibiotic Stewardship
Programs (CDC)

Pollack LA. et al, Clin Infect Dis 2014



Demonstrating the value of antimicrobial
stewardship programs to hospital administrators

 Clinical outcome measures

Mortality, length of hospitalization, readmission rate
* Process measures

Amount of antimicrobial utilization

Time to effective therapy, duration of therapy
Incidence of C. difficile infection

 Economic measures

Total cost of care > antimicrobial acquisition cost

* Accreditation and quality indicators
Management of CAP

Prevention of healthcare-associated infections due to

multidrug-resistant organisms | |
Nagel JL. et al, Clin Infect Dis 2014



Infectious Diseases Specialty Intervention Is
Associated With Decreased Mortality and Lower
Healthcare Costs

272 327 hospital stays

Schmitt S, Clin Infect Dis 2014




...mais l'intervention doit étre précoce

Schmitt S, Clin Infect Dis 2014




probleme :

comment financer un poste de praticien
hospitalier sur cette activité?

O FEtude prospective sur 3 mois en réanimation médicale & Grenoble
O intervention quotidienne d'un référent
O 191 patients : 92 observés et 99 ITV
O Economie : 22,4%
Consommation Consommation Gains/pertes Ecart- 1IC95%
période période moyen par
Controle intervention patient
Anti-infectieux 81 468.15€ 65 529.85¢€ 15 938.306 | -216.8€  [-568.4-1002 0]
Antibiotiques 21 888.20€ 21 741074€ - 146.46€ -16€ [-104.9-136 9]
Antifongiques 57 175.11€ 40 860 46€ -16 314.65€  -204.66  [-495.8-908.0]
Antiviraux 2404 84€ 2927 65€ +522 81€ +3.8€ [-31.4-43 8]

P Pavese. Réanimation 14 (2005) 281-287



Impact of infectious diseases specialists on
antibiotic prescribing in hospitals

From 01/1980 to 09/2013
31 studies (RCT, before/after controlled, ITS = 7)

Wide range of infections, hospital settings and types of
antibiotic prescriptions

Quality of evidence: moderately high

IDS intervention: significant improvement of the
appropriateness of antibiotics in almost all studies

Nearly all studies showed a reduction in antibiotic use

Several studies also showed that IDS intervention was
associated with reduced length of stay, decreased mortality,
a reduction in prevalence of multiresistant bacteria, as well
as lowering the overall costs of antibiotics

Pulcini C, Clin Microbiol Infect 2014



Impact of infectious diseases specialists on
antibiotic prescribing in hospitals

« Appropriateness of antibiotic use (range)

Control IDS intervention
All studies 43-73% 56-98%
Only BSI 48-88% 75-100%

« Antibiotic consumption

-11% to - 45%

Pulcini C, Clin Microbiol Infect 2014



Acces pour chaque prescripteur a un consell
diagnostique et thérapeutique



14e Conférence de Consensus
Comment améeliorer la qualité de I'antibiothérapie
dans les établissements de soins ?

Outils d'amélioration
Référentiels et recommandations
Production, utilisation et circulation
des informations (informatisation)
Formation

Outils d'évaluation

Presence des structures

Audit clinique de la prescription
Consommation des antibiotiques
Résistance aux antibiotiques

Acteurs

Clinicien en charge du patient
Clinicien référent en infectiologie
Microbiologiste

Responsable de I'EOHH
Pharmacien

Correspondants des services
cliniques

L"'administration

Structures

Commission des anti-infectieux
Equipe opérationnelle en
infectiologie

Méd Mal Infect 2002




Antibiotic misuse: a prospective clinical audit in
a French university hospital

122 IDS consultations

« Antibiotic unnecessary or
iInappropriate=78 (64%)

|
|

|

|

« Antibiotic unnecessary= |
42 (34%) |
|

|

|

|

* Misdiagnosis
Clinical=41
Microbiological=32
Imaging=19 |

Fig. 1 Antibiotic trestrments considersd mappropsiate by tie infoe-
tious diseases spocialist, Presceiptions can be mappeopnate foe seveeal
reasons simultincously and can consequently appear in more than onc

catepnry

Pulcini C. et al, Eur J Clin Microbiol Infect Dis 2007



Suivi des bactériémies

Hopital Bichat, 512 épisodes
Suivi prospectif, 18 mois, tous services sauf réanimation
Avant EMA : antibiothérapie

efficace/appropriée 42,8%
efficace/inappropriée 26,5%
inefficace/absente 30,7%

Avis EMA : 94%
Facteurs associes a une antibiotherapie inappropriee

Infection nosocomiale RR 1.45 (1.22-1.73)
Infection associée aux soins RR 1.59 (1.30-1.95)
Cathéter RR 1.64 (1.33—-2.03)
BMR RR 1.38 (1.17-1.61)

Diamantis S, Eur J Clin Microbiol Infect Dis 2012



Collaboration formalisée entre les
différents acteurs



Bactériemie

Staphylococcus aureus

Suivi + Suivi - P

N 112 (46%) 132 (54%)
Guérison 89 (79.5%) 85 (64.4%) 0.01
Rechute 7 (6.3%) 24 (18.2%) < 0.01

Mortalité 9 (8%) 9 (6.8%) NS
attribuable

Fowler VG, Clin Infect Dis 1998

Byl B, Clin Infect Dis 1999



Audit and Feedback to Reduce Broad-Spectrum Antibiotic Use
among Intensive Care Unit Patients: A Controlled
Interrupted Time Series Analysis

3 ICU, 48 lits

Audit : > 3 jours d'ATB spectre large (C3G, pénicillines +
inhibiteurs, carbapénémes, quinolones, vancomycine)
J3 et J10

EMA : binbme pharmacien/infectiologue

Sur 12 mois : 717 prescriptions, modification 34%,
compliance 82%

Modifications : arrét 56%, changement 26%, autres 8%

Elligsen M, Infect Control Hosp Epidemiol 2012



Audit and Feedback to Reduce Broad-Spectrum Antibiotic Use
among Intensive Care Unit Patients: A Controlled
Interrupted Time Series Analysis
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FIGURE 1. Monthly use of broad-spectrum antibiotics in critical
care patients and control medical and surgical ward patients. This
autoregressive inteprated moving average model demonstrated a sig-

$

—+— Targeted broadspectrum antibiobics in intensive cans units

Control medications (stress ulcer pmpnﬁams:l in inbemsive care units

nificant|decrease of —119 days of therapy per 1,000 patient-days

{standard error, 37.9; P = .0054) in the use of targeted antimicro-
bials immediately after the audit and feedback intervention was im-
plemented in October 2009. The use of these same targeted anti-
microbials did not change in those medical and surgical units that
did not receive the audit and feedback intervention (dotted line).
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rIGURE 2. Monthly use of broad-spectrum antibiotics and control
medications (stress ulcer prophylaxis) in critical care patients. The
reduction in targeted antibiotics is once apain displayed (solid line),
this time in comparison with the use of a control medication. Use
of stress ulcer prophylaxis (dotted line) exhibited a nonsignificant
immediate increase of 71.0 days of therapy per 1,000 patient-days
after the antibiotic stewardship intervention (standard error, 70.3;
P = .32).

Elligsen M, Infect Control Hosp Epidemiol 2012



Audit and Feedback to Reduce Broad-Spectrum Antibiotic Use
among Intensive Care Unit Patients: A Controlled
Interrupted Time Series Analysis

Autres effets :

« Consommation globale :

1134 -> 985 j/1000 pts (p=0.003)

* Mortalité :
13.1% -> 14.4% (p=0.20)

. CoUt ATB :
- 95000 $ (-23.7%)

Elligsen M, Infect Control Hosp Epidemiol 2012
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FIGURE 3. Owerall susceptibility of gram-negative bacteria isolated
from intensive care unit patients during the preintervention period

versus during the postintervention period. The increase in mero-
penem susceptibility (from 78.2% to 83.4% of isolates) was statis-

tically significant (P = .03),




Impact of rapid organism identification combined with
antimicrobial stewardship team intervention

Huang AM. et al, Clin Infect Dis 2013



Procédure d'alerte pour la réévaluation
de I'antibiothérapie



Impact of an intervention in the management
and outcome of S. aureus bacteremia

Lopez-Cortés LE. et al, Clin Infect Dis 2013



commission des Anti-Infectiey)

Résultat de la requéte sur les patients en cours d'hospitalisation recevant des

antibiotiques contrdlés

H.Mondor-A.Chenevier
Controle
Epidémiologie
Prévention dei

Infection

AP-HP

(Amiklin, Axepim, Ciflox, Fortum, Oflocet, Targocid, Tavanic, Tazocilline, Tienam, Vancocine, Zyvoxid , Claforan , Rocéphine, Augmentin, Gentalline)

Il y a 59 résultats.
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Mise en place
d'une requéte
informatisée

Services de
meédecine et
chirurgie



Objectives: The aim of this study was to measure the impact on antibiotic use of a computer-generated
alert prompting post-prescription review and direct counselling in hospital wards.

Methods: A computer-generated alert on new prescriptions of 15 antibiotics was reviewed weekly by
an infectious disease physician for 41 weeks. During the first 6 months of the study, criteria selected
for potential intervention were: (i) a planned duration of treatment of >10days; (ii) discordance
between the spectrum of the prescribed antibiotic and available microbiological results; or (iii) pre-
scriptions of broad-spectrum [-lactams, fluoroquinolones, glycopeptides or linezolid. During the
following 5 months, the alert was restricted to any prescription of the 15 antibiotics in the 9 wards
where overall antibiotic use had not decreased in the past year.

Results: We analysed 2385 prescriptions, 93 which generated an alert for potential interven-
tion. Among the latter, 482 (51.7%) prescriptions prompted direct r.-g, mainly for shortening

the planned duration of therapy (18.9%) withdrawing antibiotics or streamlining therapy
The attending physicians’ compliance with the recommendations wahe overall

dian (interquartile range) days of therapy prescribed by the attendiicians was reduced from

an initial duration of 8 (7-14) to 7 (6-11) days (P<0.0001), resulting i 9 less antibiotic days pre-
scribed. The time required for the intervention was 6 h per week.

Conclusions: This computer-prompted post-prescription review led physicians to modify one half of
the antibiotic courses initially prescribed and was well accepted by the majority, although they had not
requested counselling.



Reéévaluation des antibiothérapies entre J3 et J5
(meédecine et chirurgie)

Médiane 9 prescriptions/j
(5-16)
Suivi 77%

Lesprit P, Eur J Clin Microbiol Infect Dis 2012




Disposer d'une connexion informatique et d'une
informatisation de la prescription



14e Conférence de Consensus
Comment améliorer la qualite de 'antibiothérapie
dans les établissements de soins ?

Les éléments cardinaux d'une bonne politique des antibiotiques

L a liste des antibiotiques disponibles

Les référentiels

La réévaluation des traitements

*Les ordonnances spécifiques nominatives pour les antibiotiques a
dispensation restreinte

L'informatisation de la prescription (« recommandée depuis 1996 »; « il est
souhaitable d'utiliser des systemes informatisés d’aide a la prescription ayant pour objectif de
générer des recommandations ou des alertes présentées au medecin lors de sa prescription, avec
I'objectif qu'il les prenne en considération » )

L 'évaluation
Les audits de pratiques avec retour d'information

Formation universitaire (« a I'hépital, I'importance de I'apprentissage par « compagnonnage
» au lit du malade doit étre rappelée »)

Formation médicale continue

Méd Mal Infect 2002




A World Wide Web—Based Antimicrobial Stewardship
Program in a Tertiary Care Pediatric Medical Center

> ATB -11.6%

» Codt - $370,069

> Satisfaction 22% -> 68%

» Doses oubliées/retardées
-21%, -32%

> Validation retardée -37%

» Appels télephoniques

: e o)
WWW-Based Restriced Antimicrobial Program -40 A)
_ Resircted Anfvicrobil Orcer Sent
Prescriber*
HH '-‘_mmwm Texd message PCP
Tedmessage & Central RPhwhen i
from Peds IDor —t requerst made & I
Peds Pharmaty Pedks [0 acbon Ped Phamacy?
Vet L=/ WWW.Based Database’|————— (PPCP & Central RPh
Clarfcation of VivtviBased Text-pagers)
Request o, T reply to g :
o escrberif g | Resticted Antibiotic
Ted message . pr o ]
www  IDappoval  Dispensed ¥ Order &
wontReges  PHETIE e ! Agproval Otsined!
s Decision la :
Prestriber &
Pharmasy i ;
Ped ID Fellow®*  }——onu- Nursing Unitt ] _
4 Agwu AL. et al, Clin Infect Dis 2008




Jowrnal of Antimicrobial Chemotherapy (2008) 62, 608-616
doi:10.1093 jac/dkn218 ]

Advance Access publication 11 June 2008

Electronic antibiotic stewardship—reduced consumption
of broad-spectrum antibiotics using a computerized antimicrobial
approval system in a hospital setting

K. L. Buisingl2*f, K. A. Thursky®?{, M. B. Robertson?, I. FE. Blackl?, A. C. Street!-2,
M. I. Richards!? and G. V. Brownl:2#
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Efficacité d’'un programme informatisé d'aide a la prescription en réanimation

Table 4 Final adjusted model showing a reduction in the proportion of patients prescribed ceftriaxone, vancomycin, and cat-

bapenems in the intervention group

Ceftriaxone Vancomycin Carbapenems
OR (95% CI} P OR. (95% CI} P OR. (95% CI} o

Intervention 0.58 (0.42-0.79) 0.001 0.67 (0.45-1.00% 0.05 0.61 (0.39-0.97) 0.04
Apache II score 0.98 (0.96-1.00 0.20 1.08 (1.05-1.10} <(.001 1.05 (1.02-1.08) 0.003
Intubation 1.16 (0.81-1.68) 0.41 0.65 (0.41-1.05) 0.08 0.69 (0.39-1.23) 0.21
Infection 15.36 (10.05-23.48) <0.001 §.83 (4.52-17.23) <(.001 7.71 (2.97-20.000 <0.001
Pos microbiology 0.73 (0.46-1.16) 0.18 1.93 (1.19-3.13) 0.01 1.25 (0.73-2.14) 0.41
Readmission 0.82 (0.46—1.45) 0.49 3.04 (1.59-5.80) 0.001 2.32 (1.15-4.608) 0.02
Died in ICU 1.16 (0.70-1.91) (.20 1.46 (0.83—2.55) 0.18 2.35 (1.30-4.27) 0.005
Log LOS 1.25 (1.04-1.58) 0.02 223 (1.73-2.88) <(.001 2.50 (1.87-3.34) <0.001
Medical patient 2.22 (1.62-3.06) <0.001 0.91 (0.41-1.05) 0.63 0.79 (0.39-1.23) 0.57
95% CL, 95% confidence interval; log LOS, log-transformed length of stay; OR, odds ratio.

Table 5 Timeliness and adequacy of antibiotic therapy for all isolates

Antibiotic management Pre-intervention [V (%)] Intervention [IV (¥o)] OR (95% CI) Pvalue

Untreated isolates 227303 (7.3) 12/237 (5.1} 0.69 (0.35-1.37) 0.20

Delayed therapy 40/278 (14.4) 36,4225 (16.0) 112 (073168 062

Initial susceptibility mismatch’ 48/197 (24.4) 237151 (15.2) 0.63 (0.39-10.95) 0.02

Directed susceptibility mismatch 41/240 (1713 307185 (16,2 094 (0.61-1.45) 0.90

Antibiotic spectrum reduced after 14/185 (7.6} 24/155 (15.6) 2.20 1.17-4.11) 0.01

susceptibilities available

Thursky KA. et al, Int J Qual Health Care 2006



Référent compétent avec un temps d'activité
identifié



Programme d'interventions successives

Hopital 250 lits
AMT n=6

—

Bentar C, Clin Infect Dis 2003

136%



Impact d'une restriction des antibiotiques

Hopital 575 lits
Avant Apres Différence

Codt des prescriptions ($)

ATB restreints 130 302 41 576 - 68%

ATB non restreints 84 004 105 367 + 25%

Total 224 044 152 118 - 32%
Sensibilité aux ATB (%)

P. aeruginosa/lmipéneme 65-83 83-95 <0.01

E. coli/Ticarcilline-clav. /7-88 97-98 < 0.01
Bactériémie, survie a 30 j (%) 79 75 NS
Bactériémie, délai ATB 5 5 NS

appropriée (h)

White CA, Clin Infect Dis 1997



Telephone consultation cannot replace bedside infectious
disease consultation in the management of
Staphylococcus aureus bacteremia

Table 3. Cox Regression Model (Proportional Hazards Regression) for Prognostic Factors of 90-Day Mortality in 331 Patients With

Staphylococcus aureus Bacteremia

Univariate Analysis

Multivariate Analysis

OR (95% CI) Fvalue OR (95% CI) FValue
Positive prognostic impact:
Healthy or nonfatal underlying disease® 0.11 (.05-22) <0001 0.18 (.09-35) =<.0001
Leukocyte indium-111 scintigraphy 0.41 (.19-87) 018 0.40(19-87) 021
Whole-body CT 0.43 (23-80) 007 049 (.26-90) .022
Bedside IDS consultation within 1 wk 0.26 (.14-49) <.0001
Transthoracic echocardiography 0.57 (.25-1.08} Dng2
Transesophageal echocardicgraphy 0.43 (.05-1 86} 24
Megative prognostic impact
Pneumcnia 2.311.23-4.33) 008 2.74 (1.45-5.05) .00
ICU within 3 d 1.96 (1.00-3.83) 046 228(1.18-4.15) .02
Carticosteroid therapy” 5.48 (1.93-15.6) <0001 258 (1.25-6.85) 01
Telephone 1DS within 1 wk 3.21 (1.63-6.33) <0001 231 01.22-438) .0
Mo IDS consultation within 1 wk 2.51(.99-6.37) 045 356 (1.68-7.84) 002
Ultimately or rapidly fatal disease?® 9.24 (4.46-15.1) =<.0001 Lo
Immunosuppressive therapy 3.00 (1.44-6.29) 0oz o
Monhematologic malignancy 3.58 1.61-7.97) om o
Severe sepsis at onset of bacteremia 1.62 (.58-4.54) 36 : 5
Endocarditis 1.50 (65-3.49) 34

Forsblom E, Clin Infect Dis 2012

40 60 &0 100

Days after first positive blood culture




Formation des nouveaux prescripteurs



Clinicians’ Perceptions of the Problem of
Antimicrobial Resistance in Health Care Facilities

Tara Bridget Giblin, MPH; Ronda L. Sinkowitz-Cochran, MPH; Patricia L. Harris, RN, BSN;
Sharon Jacobs, RN, M5, CIC; Kathy Liberatore, RN, BSN, CIC; Marsha A. Palfreyman, BN, MS, CIC;
Edward 1. Harrison, MBA; Denise M. Cardo, MD; for the CDC Campaign to Prevent Antimicrobial Resistance Team

Backgrovwnd: Many clinicians do not comply with guide-
lines regarding antimicrobial resistance (AR). In re-
sponse, the Centers for Disease Control and Frevention
developed a national Campaign to Prevent Antimicro-
bial Resistanice in Healtheare Settings that presents 4 strat-
egies and 12 evidence-based steps.

Methods: To assess clinicians' perceptions of AR, bar-
riers and facilitators to preventing AR, and how best to
reach clinicians, a questionnaire and 4 focus groups were
conducted after presentation of the Campaign at 4 Pitts-
burgh Regional Healthcare Initiative hospitals.

Reswlts: One hundred seventeen clinicians completed the
questionnaire; 28 participated in the focus groups. Clini-
cians were significantly more likely to perceive that AR was
a problem nationally than in their own institution (95%
vs 7 7% P<2.001) or practice (93% vs 65%; P=.002), con-
sistent with focus group results (93% nationally vs 46% in-

(

C

Wtice'}. The 3 Campaign steps with

barriers to implementation were “Treat infection, not colo>
nization” (359%), “Stop treatment when infection is cured

"

or unlikely™ (35%), and “Practice antimicrobial contrg
Wﬂs in the focus groups cited the nal
barriers of the hieattirtarerodmre; itk of knowledge, and

the nursing shortage; facilitators included education, in-
formation technology, and consults. Computer pro-
grams, posters, and local data were suggested for reaching
clinicians about AR

Comclwsions: Clinicians perceive AR to be a complex
national problem but less relevant to their own institu
W Providing clinicians with i 10n
and steps for preventing AR, as in the Campaign, may
affect their perceptions of the problem and motivate them
to talee actions to ensure patient safety.

Arch Intern Med. 2004;164:1662-1668




Do Case Vignettes Accurately Reflect Antibiotic Prescription?

TABLE 2. Correlation between Case Vignette Scores and Antibiotic Prescriptions

Global score for prescribing physicians Total Appropriate Inappropriate p P

Day 0, no. of prescriptions 284 195 89
Median score (IQR) 133 (11.1-145) 133 (11.0-14.5) 129(11.3-145 .22 .80
Score above median 199 (70) 138 (71) 61 (69) J6 85
Score below median 85 (30) 57 (29) 28 (31)

Days 2-3, no. of prescriptions 275 202 73
Median score (IQR) 133 (11.3-148) 134 (11.5-153) 124(9.8-143) .10 .32
Score above median 197 (72) 156 (77) 41 (56) 004 .D5_|
Score below median 78 (28) 46 (23) 32 (44)

Treatment completion, no. of prescriptions 158 106 52
Median score (IQR) 13.3 (11.4-14.5) 135 (11.5-145) 121 (9.7-15.00 .21 .11
Score above median 115 (73) 86 (81) 29 (56) 005 .007
Score below median 43 (27) 20 (19) 23 (44)

Lucet JC, Infect Control Hosp Epidemiol 2011



Programme eéducatif en gériatrie

INTERVENTIONS: An educational program including
distribution of guidelines on the diagnosis and treatment
of urinary and respiratory tract infections; lectures on
geriatric infectious diseases; weekly ward rounds for
patients with suspected infection; and targeted, individual
counseling on diagnosis and antibiotic treatment of
infections.

MEASUREMENTS: Antibiotic utilization data were col-
lected from the patients’ records. Antimicrobial costs were
calculated using 19928 hospital wholesale prices.
RESULTS: Of 3,383 screened patients, 680 {20% ) received
at least one antibiotic. During the study period, the mean
number of prescribed drugs per patient increased from 3.9
tc 2997 P <.001). In contrast, a reduction of 13
observed in the proportion of patients exposed to antibiotic
agents (P =.08) and a drop of 26% in the number of
ihiotics administered (P <.001). This resulted in 2
decrease in cumulative daily anribionc costs. In 83 (73%) of
110 surveyed patients, the guidelines were correctly
implemented. The intervention had no measurable negative
clinical effect.

Lutters M, J Am Geriatr Soc 2004




Préserver |'efficacité des antibiotiques
a I'hopital

3 volets, 10 messages clés

(18] Vacciner ) .
Prévenir

¢l Prévenir la transmission croisée , _
les infections

ol Limiter les dispositifs invasifs

F@l\odalités d’administration appropriées

Mieux utiliser

. . 1 t' . " "
8] Savoir dire non aux associations les antibiotiques

8] Bien choisir le traitement initial

Savoir dire non

Ré-évaluer la prescription a 48 heures e e
3 VaTIet 1 PIESETID - aux antibiotiques

P Traiter I'infection, pas la colonisation
(l Traiter les seules infections bactériennes




Juste utilisation des antibiotiques : une vraie marge
d’'amélioration ...

« 25-50% des patients recoivent un antibiotique pendant leur séjour
« 25-50% des prescriptions peuvent étre améliorées

* Prescription adaptée =

v Indication —

v Molécule Réévaluer a J3 et a
v Modalité d'administration —— J7 et tracer dans le
v Posologie S

v Durée ) dossier médical

 La maitrise de la prescription des antibiotiques est un volet
essentiel du programme de lutte contre les infections et de la
maitrise de la résistance aux antibiotiques
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Définition d’'une liste d'antibiotiques ciblés :
reevaluation, suivi, dispensation nominative






Tous les antibiotiques exercent une pression de sélection

Antibiotigues particuliérement générateurs de résistances bactériennes

- as=ociation amoxicilline-acide clavulanique

- céphalosporines © plus grands préoccupation pour les spéciglités administrées par voie orale que par
voie injectable; plus grandes préoccupation pour les céphalosporines de troisiéme et guatrigme
genérations ; préoccupation pour la ceftriaxone

- fluoroquinolones

Antibiotiques de dernier recours

Vis a vis des coccl & Gram positif
- daptomycine
- linézolide

Vis a vis des bactéries 4 Gram négatif

- colisting injectable

- tipécycline

- pPEnémes

- fosfomycine injectable

- phénicolés

- témocilline {en perspective d'une réflaxion sur une AMM nationala)

Antibiotiqgues dont la prescription et/ou la dispensation doivent étre contrilées par des mesures
apécifigues

- association amoxicilline-acide clavulanique

- céphalosporines © plus grands préoccupation pour les spécialtés administrées par voie orale que par
voie injectable; plus grande préoccupation pour les cephalosporines de troizieme =t guatrigme
générations ; préoccupation pour la ceftriaxone

- fluorogquinolones

- daptomycine

- linézolide

- colistine injectable

- tinécyeline

- pénémes

- fosfomycine injectable

- phénicolés

- temocilline (en perspective d'une réflexion sur une AMM nationale)
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Consumption of all antiblatics

Journal of Antimicrobial Chemotherapy Advance Access published October 24, 2013

Journal of
tAntimicrob Chemat her Antlmlcrﬂb"]l
doi:10.1093 fjoc/dkt403 Chemotherupy

Fighting the spread of AmpC-hyperproducing Enterobacteriaceae:
beneficial effect of replacing ceftriaxone with cefotaxime

P. Grohs!*, 5. Kernéis'—, B. Sabatier®®, M. Lavollay'#, E. Carbonnelle’*, H. Rostane?, C. Souty?®, G. Meyer+?,
L. Gutmann!* and L L. Mainardi-*
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Figure 1. {a} Antibiotic cansumption CTX, cefotaxime; CRO caftriaxane (b
HL-CASE inodence. Squares, Enterobacteriaceos harbouring inducibla
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trianges, Enterabactenaceas without chromosomal Ampl (Kebsislla
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to tha date of replacement af cefirkxana by calotaxime,



Impact d'une intervention (éducation + contrdle)

Variable Avant (1an) Apres(1an) P
(n=4305) (n=2830)
% ATB inapproprié 42% 20% < 0.001
Prescriptions/1000 admissions 640 400 < 0.001
DDJ (/1000j)
C3G 31 18 < 0.001
Fluoroquinolones 0.68 1.1 < 0.001
Glycopeptides 3.2 2.4 0.002
Résistance (%)
SARM 48 33.5 < 0.001
E. coli BLSE 33 21 < 0.001
K. pneumoniae BLSE 30 20 < 0.001
Co(t (9) 84 450 52 219 < 0.001
(-32 231)

Apisarnthanarak A, Clin Infect Dis 2006
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Contréle de la prescription des carbapénemes
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Fig.2 ESBL-PE evolution among study. Trend (deshed fine) to a linear
increase in the monthly incidence of ESBL-PE (0.02/1,000 pt-d;
p=0.093)

Delory T. et al, Eur J Clin Microb Infect Dis 2012



Réévaluation des prescriptions de
carbapenemes

Réévaluation

Globale, nb (%) Service, nb (%) Référent, nb (%)

Désescalade* 176 (52.2) 63 (18.7) 113 (33.5)
Réduction durée 24 (7.1) 0 (0) 24 (7.1)
Relai per-os 20 (6.0) 15 (14.5) 5 (1.5)
Arrét 51 (15.1) 32 (9.5) 19 (5.6)
Autre 7 (2.1) 0 (0) 7 (2.1)
Total 258 (76.6) 95 (28.2) 163 (48.4)

" céfoxitine, céfotaxime/ceftriaxone, céfépime, n=83 (47.2%); pip/taz, n= 48 (27.3%)

76.6% de modifications thérapeutiques, délai médian de 2 jours [1;4]

Delory T. et al, Eur J Clin Microb Infect Dis 2012




Protocoles d'antibiothérapie de 1¢r¢ intention
actualisés






Improving compliance with hospital antibiotic guidelines:

& Enmpli:ar:q:c wilh gui;t-:linr::-;

a time-series intervention analysis

1) -
im-bebyoen pOSE-INcery cnkiomn
{315 (RS
uf -
20 F beseline
(37D
_ - e
ELN o _;"nﬁ'[' iﬁi'A’ ieinbemic
= ll'r"']‘lill—llil detailing
- = =
sh
active inmduation
revisil guviclkeline
5'::' B F i B i B Il | 4 1L 4 1 i 1 1 Il 1 a 1 13 1 h 1 k 1 R k
EERAEEE=EEEREESEES Eg = = %Eﬁggaﬁﬁg
2001 2002 2003

| — dmg chalee pradivied — — 055 Confidence Lupervil |

*predigied regressiom lines are produced with segmented regression analysis of the
observed drug chiodce data; (67% 1 vel of complionce w chidelines a1 bosaline,
int-beriweemn {8 15}, and posi-inecventioon {365},

Figure 2. Percentage compliance with antibiotic puidelines, 1 July 2001<30
September 2003,

Mol P, J Antimicrob Chemother 2005



Durées longues d'antibiothérapie : vigilance
accrue, modalités de contrdle/réévaluation



Risque de selection de mutants résistants
sous traitement antibiotique

Durée de traitement par cefotaxime et probabilité d'émergence
d’'entérobactéries résistantes dans la flore fécale

% de patients sans entérobactéries

résistantes au céfotaxime

1] - Ly p—— Ly
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Days of trestmeant

Parcent patiants fres of colonization by CTX-R Enisrobacteriacens

T L] T 1
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Prévot et al, AAC,1986;30:945-7

31 patients non
traités par cefotaxime

68 patients traités par
cefotaxime



v oukils  Mainkenance Rapp-:urts Prescription labo
= @ &2 Q = [FOCH (FOCH) | |REANIMATION POLYVALENTE

Tableau de bord
Traitements et prescriptions en cours d'antibiotiques controlés

marqués ATB dans Generix

Nombre de traitements =18
Nombre de prescriptions =20

Nombre de prescriptions signées par Pharmacie =11

Le rapport ne tient pas compte des erreurs de prescriptions et traitements annulés et non distn

Le nom du prescripteur est celui du créateur de la prescription et non celui du dernier intervenant. Pour le détailsgnsulter

I'historique.
Patient Date Localisation Date Médicament Prescripteur Posologie
de prescription
haiss.

1400872014 CEFTAZIDIME 2 5 PDRE Lu: 2 gr. (18h) Me: 2 gr. (18h)

INJECTABLE - 5039414

140872014 CIPROFLOFACIME 750 MG 780 mg 1 x par ). (12h)

12:00:00 COMPRIME -- 5033463

ol

al
ImniPro |










bmjcom 2006;532:1555



Short course Conventional course OR Weight OR
Study /™ N/ {959 Cl fixed) Yo {959 CI fixed)
Alvarez-Sala 2006 211/264 229277 —-— 5.2 0.83 [(0.B4, 1.29)
Aubler 2002 1305160 125160 |- 2.7 1.21 (0.70. 2.09)
Chodosh 2000 2747288 266/281 —_—- 1.5 1.10 {(0.52, 2.33)
Fila 2000 247/304 247296 e 5.4 0.86 (0.56, 1.31)
Fogarty 2000 217/278 2004270 ——-— 5.1 1.25 [(0.84, 1.85)
Fogarty 2005 224/270 236/282 — - 4.5 0.95 [0.61, 1.49)
Gotfriad 2005 158/218 1727226 R 53 0.83 (0.54, 1.27)
Langan 1888 279/340 2B1/344 —- 6.8 1.03 (0.69, 1.51)
Langan 1999 141/273 149/268 —-— 8.4 0.85 [0.617, 1.20)
Lorenz 1998 77/108 73109 R 2.4 1.22 (0.69, 2.18)
Masterton 2001 187/268 2077262 - 6.4 0.74 (0.49, 1.10)
Paster 2000 138/291 141/295 — 8.5 0.93 {0,711, 1.36)
Sethi 2004 166/182 139178 1 = 2.4 1.61 (0.94, 2.77)
Sethi 2005 292/443 389/450 —) - 5.1 1.21 (0.B1, 1.79)
Soler 2003 108/136 1031126 —-— 2.5 0.86 (0.47, 1.59)
Wasilewski 19994 206/249 208/250 L B 4.1 0.97 (0.61, 1.54)
Wasilewski 19998 219/282 206,276 - 5.3 1.18 (0.BO, 1.74)
Wilson 1999 287/374 289/371 — 7.8 0.24 (0,86, 1.32)
Wilson 2002 279/351 280/358 - 6.5 1.08 [(0.75, 1.55)
Zervos 2003 121/181 138/191 e 5.2 0.786 (0.49, 1.18)
Total (95% CI) 4080/5261 4078/5270 L 100.0 0.99 [0.20, 1.08)
Tes=st for heterogeneity: x2 = 13.74, di=19, p=0.8
Test for overall effect z=-0.28, p=0.B

I 1 T T

Figure 2 Clinical cure at early follow-up.

Favoiurs conventional

* < 5 days vs. > 5 days

Q.1

0.z

5

10

Favours short course

El Moussaoui R et al, Thorax 2008






Tests d'orientation diagnostique aux urgences



Angine de I'adulte : prise en charge

ANMEXE 3 : Prise en charge de l'angine

Signes évocateurs d'angine

L 4 Y
Adulte Enfant
L 4 L 4 Y
Mac lsaac = 2 Mac lsaac = 2 > TOR*
L 4 L 4 Y

F 3

- +

.

Antibiothérapie

Traitement symptomatique™*

SCoORE DE MAC-ISAAC A UTILISER CHEZ L"ADULTE

Figvre = 32°C =
Absence de toux
Adénopathies cervicales sensibles
Atteinte amygdaliennz (T volume ou exsudat)
Age 15 3 44 ans

=45 ans -1
Les patients ayant un score de Mac-lsaac = 2 ont au maximum une probabilité dinfection 8 SGA de 5%. Un tel
score, chez I'adulte, permet de décider de ne pas faire de TDR et de ne pas prescrire d'anfibiofique.

n n
e T S S Y

SPILF, 2011, www.infectiologie.com



Antigenurie pneumocoque

n = 541

Suspicion pneumonie n = 233 (41%)
Antigenurie + n = 58 (10,7%)
Amoxicilline avant = 4/58 (7%)
Amoxicilline apres = 26/58 (45%)

Matta M, Clin Microbiol Infect 2010



Procalcitonin-guided algorithm to reduce length
of antibiotic therapy

Hohn A. et al,
BMC Infect Dis 2013



Surveillance de la consommation croisée aux
données de résistance bactérienne
(et participer a un réseau)



Resistance bactérienne aux antibiotiques,
bilan 2014

isolées

Staphylococcus aureus

Joxacilline

Entérobactéries 5803 14 T
/céfotaxime

Entérobactéries 5803 25 —
Jofloxacine

Pseudomonas aeruginosa 2867 45 T

/imipénéme
Pseudomonas aeruginosa 2867 41 —>
/ciprofloxacine



Consommation globale

+2.2%



Comparaison des consommations d’antibiotiques (DDJ/1000 JH)

Hopital A Hopital B
N de lits 600 900
Secteurs
Hématologie - +
Mucoviscidose + -

Transplantation d’organe

+ Rénale, pulmonaire

+ Rénale, cardiaque, hépatique

Béta lactamines

539

477

Amoxicilline 139 142
Amoxicilline-acide clavulanique 239 156
Pipéracilline-tazobactam 18 24
Céphalosporines 3°™ génération 53 70
Céfotaxime-ceftriaxone 34 35
Céfotaxime 10 20
Ceftriaxone 24 15
Ceftazidime 15 4
Céfépime 4 31
Carbapénemes 27 8
Sulfamides 26 22
Macrolides et apparentés 59 26
Aminosides 46 22
Quinolones 71 43
Glycopeptides 6 25
Imidazolés 19 18
Autres 43 28
Total 832 (+ 24%) 669




Consommation en antibiotiques ATB-RAISIN, 2009

Résultats

Hopital A= =>

Distribution des consommations d'antibiotiques a visée systémique, par
type d'établissement en nombre de DDJ/1000 JH, 997 ES, 2009
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Consommation en antibiotiques ATB-RAISIN, 2009

Résultats

Distribution des consommations d'antibiotiques a visée systémique,
par secteur d'activité en nombre de DDJ/1000 JH
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Consommation en antibiotiques ATB-RAISIN, 2009

Résultats

Consommations de B-lactamines, par secteur d'activité
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Consommation en antibiotiques ATB-RAISIN, 2009

U 4
Resultats
Consommations de fluoroquinolones, par secteur d'activité
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Impact d’un programme de maitrise de la
consommation d’antibiotiques sur les taux
de résistance

Bl Nb de jours d'antibiotiques ~~ Nb BGN résistants
20 000 140 160
15 000 | 120

79
10 000 | - 80
5000 | T 40
0 0

Avant Apres

Gruson et al. Am J Respir Crit Care Med 2000



Programme multi-disciplinaire : effet a moyen terme

Medium size hospital

C3G + aztreonam 4 56%

Carling P, Infect Control Hosp Epidemiol 2003



Evaluation des pratiques



Prescription appropriee

Indication

Molécule

Posologie

Modalité d’administration
Durée

Tolérance

Cout
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Figure 1. Cumulative effective antimicrobial initiation following onset of septic shock-associated
hypotension and associated survival, The x-axis represents time (hrs) following first documentation of
septic shock-associated hypotension. Bfack bars represent the fraction of patients surviving to hospital
discharge for effective therapy initiated within the given time interval, The gray bars represent the
curmulative fraction of patients having received effective antimicrobials at any given time point.

Kumar A et al, Crit Care Med 2006



Audit prescriptions amoxicilline/acide
clavulanique

« 100 prescriptions consecutives,
medecine/chirurgie

« Modification J1-J3 47% (durée 9%)
« Tracabilité écrite de la réévaluation 63%

Durée adéquate 47%

_ Durée prévue |Durée souhaitable Variation

Moyenne (j) 25%

Jours 794 585 26%
d'antibiotiques



Reducing antimicrobial therapy for
asymptomatic bacteriuria

« ‘The majority of positive urine cultures from inpatients without an indwelling urinary
catheter represent asymptomatic bacteriuria. If you strongly suspect that your patient has
developed a urinary tract infection, please call the microbiology laboratory »

Treatment of ASB among noncatheterized inpatients decreased to 12% (95% Cl,
5%—27%) for an absolute risk reduction of 36% (95% CI, 15%—-57%; P = .002)

Leis JA, Clin Infect Dis 2014




Appropriate Antibiotic Use for Urinary Tract
Infections Reduces Length of Hospital Stay

Spoorenberg V, Clin Infect Dis 2014




Antibiotic modification at days 3-5

Intervention Control
group group P

(n=376) (n=377)

ATB modification (%)

= Any 288 (76.6) 97 (25.7) <.001
= Stopping therapy 78 (20.7) 15 (0.4) <.001
= Shortening duration 91 (24.2) 24 (6.3) <.001
= De-escalating 90 (23.9) 9(0.2) <.001
= Oral switch 57 (15.2) 47 (12.4) 0.28
= Other 66 (17.5) 24 (6.3) <.001

* Compliance rate was 85.0%

Lesprit P., Clin Microbiol Infect 2012



Duration of antibiotic therapy

Intervention group Control group >
(n=376) (n=377)
Total duration 6 (4-9) 7 (5-9) <.001
Combination 8 (5-12) 9 (6-15) <.001
Intravenous 3 (0-6) 4 (0-8) 0.004
Oral 4 (0-7) 4 (0-7) 0.84
Broad spectrum 2 (0-5) 4 (0-7) <.001
Narrow spectrum 5 (0-7) 4 (0-8) 0.13

All results are median (IQR)

Lesprit P., Clin Microbiol Infect 2012



Clinical impact

Intervention Control
group group P
(n=376) (n=377)
Length of stay, median (IQR)
Overall 15 (9-25) 15 (9-27) 0.95
Community-acquired inf. 5(3-10) 6 (3-14) 0.06
In-hospital mortality (%) 37 (9.8) 38 (10.1) 0.91
ICU admission within 7 days (%) 7 (1.9) 6 (1.6) 0.78
New course of antibiotic therapy (%) 17 (4.5) 25 (6.6) 0.21
Antibiotic treatment for relapsing 13 (3.4) 30 (7.9) 0.01

infection (%)

Lesprit P., Clin Microbiol Infect 2012



Appropriateness of therapy

Variable Intervention Control group P
group
D1
Antibiotic indicated 89 (72.4) 96 (78.0) 0.30
Optimal drug 61/89 (69.5) 62/96 (64.6) 0.57
Optimal administration 81/89 (91.0) 87/96 (90.6) 0.93
Optimal dosing 68/89 (76.4) 78/96 (81.2) 0.42
D3-4
Antibiotic indicated 109 (88.6) 97 (78.9) 0.04
Optimal drug 82/105 (78.1) 61/99 (61.6) 0.01
Optimal administration 77/81 (95.1) 79/87 (90.8) 0.28
Optimal dosing 74/81 (91.6)) 77/87 (88.5) 0.54
Optimal duration 72 (58.9) 55 (44.7) 0.03
Median duration (IQR) 7 (3-14) 10 (7-16) 0.003

Lesprit P. et al, Clin Microbiol Infect 2014



Effectiveness of early switch from intravenous to oral
antibiotics in severe community acquired pneumonia:
multicentre randomised trial

Patients were randomised to the intervention group
when clinically stable:

-respiratory rate < 25/min,

-oxygen saturation > 90% or arterial oxygen pressure
> 55 mm Hg,

-haemodynamically stable,

-> 1°C decrease in temperature in case of fever,
-absence of mental confusion,

-and the ability to take oral drugs)

Oosterheert JJ et al, Br Med J 2006



Effectiveness of early switch from intravenous to oral
antibiotics in severe community acquired pneumonia:
multicentre randomised trial

Table 3 Qutcomes in multicentre randomised trial of early switch from
intfravenous fo oral antibiotics in severe community acquired pneumonia.
[ntention to treat analysis. Values are number of patients {percentage)
unless stated othenwise

Trealment group

Clinical outcome Intervenlion Conirol Mean difference {95% El}
{n=132) {n=133)

Death after day 3 5 (4] g8 (6] 2% (—3% to 8%4)

|Glir1in::.al cure 110 (83) 113 (85) 2% (—7% to 10%)

Clinical failure: 22 {17 20 {15) —2% [—10% to 7%)
Clinical cure but still in g {7 G (o) —2% {—1% to §%)
hospital
Clinical deterioration g8 (6) G (5] 1% (4% to 79%)
Death & [4) a8 (B) 2% (—3% to 8%)
Clinical deterioration and 12 {10} 14 {11} 1% {—1% to &%)
death

Mean (S0} length of hospital 8.6 (5.0) 11.6 (4.9) 1.8 (0.6 to 3.2}
stay (days)

Mean (S0} duration of 3.6 [1.5) 7.0 (2.0} 2.4 (2.81t03.9)
intravenous treatment
{dayz)

Oosterheert JJ et al, Br Med J 2006



Restitution des résultats avec analyse des
données et pistes d'amélioration






