Impact de la résistance sur
le devenir des patients
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Les résistance france

Evolution de la résistance a la méticilline chez S. aureus,
et aux céphalosporines de 3° génération chez K. pneumoniae
et E. coli, France, 2002-2013, données EARS-Net France - InVS
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Challenges of AnbacteralDiscoes

Les nouveaux antibiotiques ?7?
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Bacterium

Escherichia coli

Klebsiella pneumoniae

Staphylococcus aureus
Streptococcus pneumoniae
Nontyphoidal Salmoneifa (NTS)
Shigella species

Neisseria gonorthoeae

OMS 2014

Resistance/ decreased

susceptibility to:

3rd generation cephalosporins,
fluoroquinolones

34 generation cephalosporins,
carbapenems

Methicillin (beta-lactam antibiotics) i.e. MRSA
Penicillin

Fluoroguinolones

Fluoroquinolones

31d generation cephalosporins

OMS 2014
impact de la résistance

Escherichia coli

Antibacterial resistance

Klebsiella pneumoniae

3 generation 3™ generation
Fluoroquinolones enems
cephalospori cephalospor

Outcome parameter

Bacterium-

atiributable Yes n=4) Mo (n=1)
mortality

30-day mortality | Yes (n=11) Yes {n=5}
Hospital LOS No [n=3) No {n=3)
Admission toICU | No (n=1) Yes {n=1}
Post-infection LOS | No [n=3) ND

Yes n=4)

‘ Yes (n=7)
No [n=9)
‘ Yes (n=3)
Yes [n=4)

Mo (=1}

Yes (n=3)
Unclear (n=3)
ND

Mo {n=1}

Ves (=46

Yes (n=16)
Yes (n=50]
No n=17)
Yes (n=27]




Mais aussi

Summaries of surveillance and current resistance situation:

Disease-specific programs Other related areas

« Tuberculosis « ABRin food-producing animals
* Malaria and food chain
* HV + Antifungal resistance

Influenza

WHO tools facilitating surveillance of ABR

La résistance est:
un marqueur de morbidité

une entrave a un traitement correct

associée a une surmortalité

Clinical features, antibiotic treatment and outcome of patients with MDRGNB bacteraemia

compared with the susceptible control group

MDRGNB, N=51,

Non-MDRGNB, N=312,

Characteristic n (%) n (%) P

Inadequate initial empirical antibiotic 35(69) 25 (9) <0.001
therapy®

Time to adequate antibiotic therapy >48 h 21(41) 13(4) <0.001

ICU admission 7(14) 14 (4) 0.023
Invasive mechanical ventilation 7(14) 10 (3) 0.005

Early case-fatality rate (7 days) 9(18) 33(11) 0.15

Overall case-fatality rate (30 days) 20(39) 62 (20) 0.003

011 66 657663

La résistance est:
un marqueur de morbidité
une entrave a un traitement correct
associée a une surmortalité

Table 4. Risk faciors for awerall mortallzy by urivaria:e and mLvariate ordlysis

Risk factor Survived, ! 0 {%) Died, N=8 P Adjusted OR {55% CT) P
Male sex 164 (61) 55167) 043 1.06 {0.56-2.00) 084
Age in years, median {range) 67 {14-83) 66 {23-83) 0043 0062
Solid wumour 115{43) 56{¢8) <0.001 <0.001
Groft-vers.s-nos: dis 4{L5) 518) 0038 0078
9e (35) 35 {48) 0051 080
28(11) 15(18) 0087 - -
1014 7850 0085 - -
85{32) 55167) <0.001 £.38(2.39-8.05) <0.007
3011 6{7) 040
Inadequoe emgirical antisiot'c therapy 35{15) 2024 0,044 1.57 {0.50-4.50) 043
Time to adequate ancibiotic therapy >48 h 1616} 16417) 0,003 23610.62-853) 020
Shack at presentation 236) 20{24) <0.001 1.57(0.68-3.61) 028
1CU adrssion 73) 16{17) <0.001 1140 (3.19-40.7¢) <0.001
nvasive mecnan'cal veniazion 3 14{17) <0.001
MDRGNB 25411 201{24) 0.003 35217.36-5.09) 0,009

GudolJetal

Predictors of Carbapenem-Resistant Klebsiella
pneumoniae Acquisition

TABLE 6. Multivariable risk factors for mortality

Patients with CRKP vs Patients with CRKP vs

Covariate patients with CSKS hospitalized controls

OR (95% CI) P OR (95% CI) P

Carbapenem-resistant 54(1.7-17.1)  0.005  6.7(24-18.8) <0.001

Kilebsiella®
Mechanical ventilation 4.9 (1.6-14.7)  0.005 N§?
Malignancy 39(1.2-122)  0.02 NS

a After introduction of the McCabe score variable into the models, the isolation of CRKP remained an independent
predictor of in-hospital mortality, albeit with a lower OR (for patients with CRKP versus those with CSKS, OR, 3.9;
95% Cl, 1.1 0 13.6; P 0.03; for patients with CRKP versus controls, OR, 5.0; 95% Cl, 1.7 to 14.8; P 0.004).

b NS, not significant.

Schwabe JJ ANTIMICROBIAL AGENTS AND CHEMOTHERAPY, Mar. 2008, p. 1028-1033 Vol. 52, No. 3




Carbapenemase septicémie en hemato Carbapenemase septicémie en hemato
mortalité a 14j mortalité a 1 an
Table 3. Mulli iabl S is for 14 d talit [¢ 423)< - - N
abte citivariable analysis for 14 day mortality @ Table 4. Cox regression analysis for 1 year morlalily (n—330)*
Adjusted
Risk factor OR 959% C1 P Rissk faclor HR 959 CT P
P ity fe b 0.43 0.1 1.8 0.25 - -
Gy Jor carbapenem Propensily for carbapenern resistance 1.01 0.45-2.27 0.97
HsSCT-C1 Diabeles 1.81 1.25-2.63 0.002
low comorbidity reference 1
intermediate comorbidity 1.03 o.as 221 o.94 Funclional capacily prior Lo bacleraernia onscl
high comorbidity 2.66 1.3 541 ©.007 independent reference
Last chemotherapy treatrment dependent 1.74 118-2.57  0.006
autologous HSCT 0.37 011 -1.21 0.1 bedridden 3.4 231-5 «0.001
salvage 1.08 091 431 o.09
other? reference 1 Last chemotherapy treatment
Functional capacity at bacteraemia onset autologous HSCT 0.36 0.22-0.6 =20.001
independent reference salvage 1.63 112-2.38  0.01
dependent 272 12 6as 02 other reterence
bedridden 5.4 278 12.71 001
Septic shock 540 571 1116 oo1 Admission-days before bacteraemia’ .07 1.01-1.03 0.004
Platelets® 0.94 0.87 1.01 0.09 Mean arterial blood pressures 0.87 0.78-0.96 0.006
Alburming ©-52 ©.28-0.95 ©.03 Plalelels® 0.95 0.97-0.98 -<0.001
Polymicrobial bacteraemia 2.35 1.15 4.81 0.02
~ ~ Albumin® 0.63 0.46-0.84 0.002
crGNB 5.4 2.32 1138  —0.001
CRGNB 1.48 1-2.2 0.05
Ao etal Andria N etal
Wortaty burden relte o nfecton v Noriaiy burcen rlte o fection i patent:a
3 Animierob Chemother 2015 10,3146 3153  nimerob Chemothe 301570, 3463153

- Crone Mortalité BLSE

Death Survival p RR (95 % CI)
] (n=81) (n=306)
g of acqustion
$ Community acguired 13018 937
g
B Health care associzted 50309 112 {366}
E Nosocoria EIE) R
3 Origin o fection
-, Uinary 005 071 (048104
Bliary 026 076 (639147,
0.2 Unkaown 036 116 0M218
(I) 160 260 360 460 nirz-abdominal 007 163 (09627
Follow-up duration (days) Pneunonia 65 02 141075261}
1343 036 089032252
Figure 2. One year survival curves for patients with CRGNB and CSGNB. Cox
adjusted P=0.05 (see Table 4 for variables included in the model). Peralta g etal
AndriaN etal Impact of empirical treatment in extended-spectrum beta-lactamase-producing
Mortality burden related to infection with Escherichia coli and Klebsiella spp. bacteremia. A multicentric cohort study

J Antimicrob Chemother 2015; 70: 31463153 BMC Infectious Diseases 2012, 12:245




Mortalité BLSE (2)

Death Survival P RR (95 % CI)
(n=81) (n=306)
Cemobdty

Diahetes 03 086 1035-134)
letus 057 103 1083169
Dementia 038 121074193
o 033 1121089-184
Chronic senal fellure 005 237
Carzlac 0ls 1341083218
Liver cinhoss 0005 1921733
¢ 0008 17707250
[Vetastatic tumo: 1308 0003 205172833
Immunosuporessicn 161198) 49718 025 761 97
Charlson 23 6141 149487 <0001

Peralta g etal

Impact of empirical treatment in extended-spectrum beta-lactamase-producing
Escherichia coli and Klebsiella spp. bacteremia. A multicentric cohort study

BMC Infectious Diseases 2012, 12:245

Mortalité BLSE (3)

Death Survival [} RR(95%CI)
(n=81) (n=306)
Microbiclocy
£ colf 0009 0521633083
Wulticug resistent 003 14801-219
Presentation
Sepsis severe or shock <0001 4G (32750
Acecate emprical therapy 004 088 ©47-108
Aoecuate chengs or def aitue thereoy 033 083 (058134

Peralta g etal

Impact of empirical treatment in extended-spectrum beta-lactamase-producing

Escherichia coli and Klebsiella spp. bacteremia. A multicentric cohort study

BMC Infectious Diseases 2012, 12:245

Apparition des résistances sous
traitement
Tous les germes pathogénes étaient sensibles !!!!

it DN, Pramacoterapy 1995153 279291 14 000 patients 1!

% apparition "R"
~
|

B BGN-R (%) B C+R (%)

«Avant » les BLSE et meti-R et vanco.
«avant » les inhibiteurs de Base

Réponse bactériologique _selon | 'apparition de
résistance
Tous les germes pathogenes étaient sensibles !!!!

Fisn ON, phamacaterapy 1995:15(3)275-291) 14 000 patients 11!

% bonne réponse

‘l répons bact avec M réponse bact sans‘ R

«Avant » les BLSE et meti-R et vanco..
«avant » les inhibiteurs de Base




Réponse clinigue_selon | 'apparition de résistance
Tous les germes pathogenes étaient sensibles !l

1527201 14 000 patients 1!

% bonne réponse

‘l Rep clin avec Al Rep clin sans Iﬁ

«Avant » les BLSE et meti-R et vanco.
«avant » les inhibiteurs de Base

Echec d 'un 2eme traitement en présence d 'une
résistance acquise (aprés un ler TT)
Tous les germes pathogenes étaient sensibles !!!!

Fisn ON, phamacaterapy 199515(3)275-291) 14 000 patients 11!
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Mais quand c 'est « S »
cela marche t il toujours

Septicémie BGN « sensible » in vitro
réponse « favorable » au traitement «  que par C3G »
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Kim YK, AAC 2002:46:1481-91

Mais quand ¢ ’est « S »
cela marche t il toujours

Septicémie BGN « sensible » in vitro
réponse « favorable » au traitement  vs CMI
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Kim YK, AAC 2002:46:1481-91
Paterson DL, JCM 2001;39:2206-12




Cephalo mono vs wild ou ebls —
c’est la cmi qui compte

Andes et Craig 2005

Table 1. Clinical outcome in 42 patients with ESBL-pro-
ducing Klebsielln spp. or E. coli bacteraemia and treated
with cephalosporin monotherapy

Niveau de CMI
piptaz vs E coli BLSE

Mortality in patients in each group®

Intermediate

Outcome MICS1mg/L MIC2mg/L MIC4mg/L  MIC 8 mg/L

Success 81% 67%
Failure 19% 33%

11%
89%

Low MIC MIC (4 to 8 High MIC
All patients (=2 mg/liter)  mg/liter) (=16 mg/liter)
Variable and group (1 = 39) (= 18) " ) Gr=11)
y ients 7739 (17.0) _0/18 (0" 3710 30) 177 (571
1/20 (20) 0/9 (0) 1/5 (20) 3/6
3/19 (15.8)  0/9 (0) 2/5 (40) 175 (20)
Onset
Community 2/21 (9.5) 0/10 (0) 1/5 (20) 176 (16.7)
Nosocomial 5/18 (27.8)  0/8 (0) 2/5 (40) 3/5 (60)
Charlson index
=2 1/24 (16.7)  0/12 (0) 3/8 (37.5 174 (25)
2 3715 (20) 0/6°(0) 072 (0) 3/7 (42.9)
Source
Jrinary tract 0/11 (0) 0/7 (0) 072 (0)
Other 7128 (25) o/11 oy 475 (aaa)
Severe sepsis or shock
No 4/32 (12.5)7  0/16 (0) 2/8 (25)
Yes 3/7 (a2:8) 072 (0) 2/3 (66.7)
Definitive therapy-
PTZ o710 075 (0) 074 (0) 071 (0)
Carbapenem 5/24 (20.8)  0/10 (0) 174 (25) 4/10 (20)
Other 0/3 (0) 0/3 (0)

Retamar P AAC 2013 57:3402

CMI 8 CEFEPIME

Table 2 Multivariate Logistic Regression Analysis of Associations Betwsen Different Variables and 30-Day Mortality in the Definitive
Therapy Cohort

Univariate Analysis Multivariate Analys's
Veriahle Sunvors ir=147) Nensunvors =370 0395% Ch  PValue  ORUBS%CH  PVaue
Age, years imean  SD} 85.1+17.1 69.7+16.9 . 15
Iale TE 851 211568 1.06(51-2.21 16
Hosgitehonse: bacteremia 96 (68.1) 31838 242(94-622) L7 146147-448) 51
Uresessis 3B270) 1027 0.08{01-57} £01 018(02-143)
P'it bacteremia score >4 points 85(60.3) 340919 747(219-2549) <001 536372081 016
Rapidly fatel underlyng d'seese SB.4 11297} 62 (23416470 <001 4420 B4-1284) 008
Defin‘ive therapy with celepime 750 “0127.0) 7.09{248-2027) <001  993(277-3191) <001

D2 are given as number {percentage] Uness oterwise specified. E lipses in

ot ava able.
Abbreviatons: CI, confidence interval; OF, odes ratio; SD, standarc devation.

Lee NY etal
Cefepime Therapy for Monomicrobial Bacteremia Caused by Cefepime-Susceptible Extended-Spectrum
Beta-Lactamase-Producing Enterobacteriaceae: MIC Matters

Clinical Infectious Diseases 2013:56(4):488-95
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Figure 3. Kaplan-Meier survival analysis curves for patients with bac-
teremia caused by extended-spectrum R-lactamase—producing organisms;
bacteremia treated using a carbapenem (solid line) vs cefepime (broken
line; log-rank test, P=016).

Lee NY etal

Cefepime Therapy for Monomicrobial Bacteremia Caused by Cefepime-Susceptible Extended-Specirum

Beta-Lactamase-Producing Enterobacteriaceae: MIC Matters
Clinical Infectious Diseases 201356(4):488-95




E coli BLSE vs présentation (gravité) vs virulence

Table 3 Multivariate analysis of variables associated with
30-day mortality in patients with bacteraemia due to ESBL-
producing E. coli.

Variable OR (95% ClI) =

Charlson index 1.31 (1.10—1.53) ©0.002

Source other than 4.63 (2.01—10.61) —o0.001
urinary tract

Inappropriate 2.37 (1.06—5.31) o.o3
empirical therapy

papGiI ©0.21 (0.04—0.97) o.o04a

ibeA 3.54 (1.02—12.27) o.o0a

Amoxicillin—clavulanate- 2.15 (0.98—4.71) o.o5

resistant isolate

Mais limpactdu TT antibiotique disparait si la présentation est grave

Table 4 Multivariate analysis of variables associated with
presentation with severe sepsis or septic shock in patients
with bacteraemia due to ESBL-producing E. coli.

Variable OR (95% CI) P
Charlson index 1.42 (1.21—1.66) -~ 0.001
Neutropenia 3.73 (0.95—14.54) o.05
High risk source 2.13(1.04—4.37) 0.03

(unknown,
pneumonia)
papGli 0.34 (0.10—1.14) o.o8

3 o e 840 et doeraof fcton (2013 67, 27634

BLSE: E coli, Klebsielle et E cloacae

[no. of patients rtality

Ao o
e therapy within =24 b
16785 (19) 153 (0.68-3.45) | antibio
30/146 (21)
Charlson index
o 206 (113406 280 (121-6.51)° | Co morbid

Patient age (yr)

29/177 (16) 235 (117-4.72)* 381 (1.55-9.39)- | age
17/54 (31)
LOS before onset (days)
21 33/169 (20) 1.09 (0.53-2.25)
=4 13/02 (21)
1 ward at bacteremia onset

317196 (19) 5.99 (1.85-8.64)°  2.88 (1.0
15/35 (43)
8796 (8) 131 (L0107 479 (7a13a0] site
38/135 (28)
5738 (13) 1.78 (0.65-4.85)
117193 (21)

Severe sepsis .
No 14/150 (9) 7.24 (3.53-14.71)% 5.24 (2.36-11.00) ] gravité
Yes 32/75 (43)

Neutropenia
No 10/206 (19) 1.31 (0.49-3.50)

Yex 6125 (24)

Frakking F AAC, 2013, 57(7):3092

Impact d’'un traitement antibiotique
pl’éa|ab|e (Johnson et al. 2011)

Table . Characterist ted with specific Cram-nigative spesies

No Priar Antihiotic  Antibiotic  Prior Antib
e Heuse  Without

W =188

Wis 20159

‘< 0B, Values ane expredned oa oumber (%)

Table 5. Multivariate analysis of independent risk factors for hospital mortality”

Adjusted 95% Confidence
Variable Odds Ratio Interval »
| ) 1
1
1
Z ]
1.13

1.93

t in the table had a
ion., Acinefobacter infect
d, and the lungs as the

05, including age, health ¢
echanical ventilation. in the inten «
of infection (Hosmer-Lemeshow goodness-of-fit

when sepsis occurre

test. p = 464)

Impact of Inadequate Initial Antimicrobial Therapy o Mortality in Infections Due to Extended-Spectrum  §-

L Producing by  Site of Infection

Enmily P. Hyle, BS; Adam D. Lipworth, BS; Theoklis E. Zaoutis, MD; Irving Nachamkin, DrPH, MPH; Warren B. Bilker, PhD;
Ebbing Lautenbach, MD, MPH, MSCE

Arch Intern Med. 2005;165(12):1375-1380. doi:10.1001/archinte.165.12.1375

Table 2. Independent Risk Factors for Mortality (Multivariable Analysis)

Variable Regression Coeficient (SE) Adjusted OR (35% CI) P Value
Inadequate antimicrobial therapy* -0.36(0.66) 0.69 (0.19-2.53)t 58
APACHE Il score 0.13(0.04) 1,14 (1.05-1.24)% 002
Malignancy 1.60(0.50) 4,96 (1.85-1330) <0t
Nonurinary infection -130(091) 0.27 (0.05-1.64)§ Al
Interaction between inadequate 267(1.08)

antimicrobial therapy and nonurinary infection

Abbreviations: APACHE II, Acute Physiology and Ghronic Health Evaluation II; G, confidence interval; OR, odds rafio.

*MNo treaiment was given with an anfibiotic to which the infecting organism was susceptible within 48 hours of the culture being sent.

The OR s for subjects with urinary tract infections. The association between inadeguate antimicrobial therapy and mortality for nonurinery infections was as
allows: adjusted OR, 10.04; 9% C, 1.90-52.96; P=.007.

+The OR reflects the odds associated with each 1-point increase in APACHE Il score.

§The OR s for subjects with adequate microbial therapy.




Mortalité des septicémies a Pyo a
I'entrée a I'hopital
» Mortalité brute: 36%

Risk factors for in-hospital mortality — multivariable analysis®

Résistance ou non

La mortalité est guidée par

« Gravité de la présentation

* L'intensité des comorbidités
* Le site de l'infection

Variable OR (95% CI) P
o 1 'adé I frio . -
Severe sepsis or septic shock 21.9 4.1-118.0) <001 L'adéquation: bactérie — antibactérien
High-risk source of bacteremia” 115 (2.3-57.4) 003 . EX|slt)e’r:c.e in vivo de la possibilité de I'effet antibactérien
R — Délai
Recent hospitalization (last 2 weeks) 6.2 (1.2-32.8) .032 _ adaptation
Poor functional status 5.8 (1.2-26.7) .029] « CMI vs concentration
Inadequate empirical antimicrobial therapy OR, 9.6 0.037 — Présomption de résistance
» Exposition préalable
with severe sepsis RR, 1.8 0.051 Prévalence connue
With septic shock RR, 2.1 0.194 » Preval
V. Schechner et al. / Diagnostic Microbiology and Infectious Disease 71 (2011) 3845
Résistance ou non: faire face Regles
. . Table 1 Rules for initial antimicrobial treatment of infections in ICU to avoid antimicrobial resistance
La mortalité est guidée par
-s . . =3 Evaluation - réanimation Diagnostic Perform immediate diagnostic test before starting new antimicrobials
* Gravité de la présentation I Choosing antibiotics Available guidelines
« L'intensité des comorbidités =3 Evaluation - compensation Gram stain examination and molecular techniques may help with initial choice
of molecules
* Le site de l'infection => Evaluation clinique — chirurgie ., Previous knowledge about individuel, it or hospital colonizing flra
'adé I Combination therapy in Gram-negative infection may help to increase the spectrum
* La equation: {but is not recommended to decrease resistance)
— bactérie — antibactérien —> Evaluation clinique , interrogatoire An antimicrobial stewardship team may help to defing local procedures and
« Existence in vivo de la possibilité de  Organisation hospitaliére T provide individual adbice
, " P Conducting antintcrobial Use appropriate high initial antibiotic dosing
I'effet antibactérien T nbection source (diaimase. sureerd) as quickly as possl
ierapy Control the infection source (draimage, surgery) as quickly as possible
- Deélai ! Tn patients with documented infection de-escalate to the molecule with the
— adaptation narrowest spectrum and similar efficacy
« CMI vs concentration i Stopping tules Discontinue antibiotics in patients with negative culture and no evidence of
— Présomption de résistance —> Evaluation clinique : clinical infections
Considération des données microbio , PK,|

» Exposition préalable
» Prévalence connue

Stop the antimicrobial therapy carly in case of rapid improvement. A rapid
decrease of the procalcitonin level may help




Un diagnostic de sensibilité —
résistance au plus tot

Diagnostic de sensibilité immédiat
Fast (PCR)

Table2  Outcome parameters in the fat antbiotic susceptibilty testing (FAST) versus standard of care (SOC) group among patients in which boih
identification (ID) and antibiotic susceptibility testing (AST) were performed

FAST (n=114) SOC (n=109) p-Value

Mean time to Gram stain, in hours (SD)* 415(10) 425(03) 0712

Mean time to results, in hours (SD)* 507 (21.0) 663(20.1) <0001

Mean time to appropriate therapy, in hours (SD)° 282(325) 269 (30.1) 0962
Patients switched afler FAST AST (n=12) 423(133) <0001
Patients switched afier SOC AST (n=34) 614(147)

Length of hospital stay, in day 11(0-75) 11(1-133) 0820
Patients switched after 13(743) 0486
Patients switched afier SOC AST (n=34) 11(1-133)

Mortality (%) 123 73 0216
Patients switched after FAST AST (n=12) 83 0959
Patients switched after SOC AST (n=34) 88

Beuing J etal
g on ime to reatment of patients with bacteraemia: a randomised controled rial

uscepibilty
Eur J Clin Microbiol Infect Dis (2015) 34:831

Un délai d’'instauration d’un
traitement
court mais précipitation

Délai de I'antibiothérapie

100
90

_ 80
2 70
2 60
| 50
g 40
30

20

10

0

1 2 3 4 5 6

David F. Gaieski et al délai antibiothérapie (h)

Impactof time to antibiotics on survival in patients with severe sepsis or septic shock
in whorn eetily yoeh-dnetied teiapy wes inffieted n the emergency department

Crit Care Med 2010; 38:1045-1053
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Délai antibio enfants
60 -
[ Survivors
50 Il Non-survivors
o 40
2
>
3
g 30
w
20 -
10
o 4
<ihr 1to<2hrs 2to<3hrs >3hrs
Num of Patients 24 Y 23 52
Mortality 8.3% 6.5% 4.3% 21.2%
Time from el il unvival racton. Total number of patients at ourly ntervals from sepsis recogniion o
administration of initl antmicrobial therapy. The shaded portion of each bar indicates the number of nonsuvivors in each tme interva
WeissSLetal
CitCare Med 2014; 224052617

@ e JAMA Network

From: Impact of Inadequate Initial Antimicrobial Therapy ~ on Mortality in Infections Due to Extended-Spectrum
B-Lact: Producing i Variability by Site of Infection

Arch Intern Med. 2005;165(12):1375-1380. doi:10.1001/archinte.165.12.1375

1 P < 001 (x Trend) — —
1 —
14
.12
B
210
é 8
6
4
2
0
<24 <48 <72 <96 <120 =120
Time to Institution of Effective Antimicrobial Therapy, h

Delay in initial antimicrobial therapy and mortality.

Délai: ordre de grandeur

Hazard ratios for in-hospital mortality according to age, sex and times from triage to antibiotic administration — uncomplicated
sepsis (n = 102)

Hazard ratio for mortality 95% confidence interval P value
Age (years) 1.09 1.03-1.15 0.002
ex (male} 0.54 0.18-1.67 029
[Time from triage to antibiotics
<lh{n=6) 1
1-3h (r=31) 1.65 0.19-14.10 0.65
3-6 h(n=35) 0.67 0.07-6.19 0.72
>6 h {rn =30} 0.57 0.06-5.70 0.63
Hazard ratios for in-hospital mortality according to age, sex and times from triage to antibiotic administration — severe sepsis (n = 118)
Hazard ratio for mortality 95% confidence interval Palug
Age (years) 1.02 11.00-1.05 0.04
Sex {male) 223 1.16-4.28 0.02
Time from triage to antibiotics
<Lh(n=21) 1
1-3 h{n =41} 149 0.58-3.86 041
3-6hin=26) 1.50 0.534.25 0.44
>6 h (n=30) 225 0.91-5.59 0.08
WisDOMAetal
INTIATED.

Les patients infectés hospitalisés ou en institution regoivent un traitement
adapté plus tard que les patients atteints d'infection communautaire

o
g ~ = -Community-acauired
£ os Healthcare-associated
Hospital-acquired
025

Probability of Remaining on Inappropriate Antibiotic

0 24 4 M 9% 120 14 168 12 26 240
Time (hours)

Figure 2. Probability of remaining on inappropriate antibiotic therapy based on Cox proportional hazards

model. Healthcare exposure categories include (dashed darkcgray lne), (soid light-

grayline). and line). Wodel inputs to curves were the following: Charlson Index of
o. age >65. dependent in daly Iving=yes

W, Sloane R, ChenLF, Smathers EC. Schmader KE, tal.
‘Communty Hospital Stuy. PLoS ONE 8(10): 76225, dor10.1374/jounal pone 0076225
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Arch Intern Med. 2005;165(12):1375-1380. doi:10.1001/archinte.165.12.1375

ble 1. Risk Factors for Mortality (Bivariable Analysis)

vraie vie

Adequation ab et deces dans la

Sepsis severe et choc septique

Variable Mortaity, No./Total No. (%) OR (95°%C1) P Valus®
Tnadequate antimicrobial therapyt
Yes un12@14) 228(0.92:6:24) %6
No
Race (Afrcan American)
985 (105) 0.44(0:15121) o
No 13061 21.3)
Nursing home residence
Yes 0.45(0.13-1.30) 12
No 21137 (197)
Health care acquisiton of infection
Yes 32166 (19.3) s
No 020
APAGHE Il score, median (range)t
ceased 13(6:29) <001
Among survivors. 10(0-26)
1GU location at ime of infection
Yes 24768 (35.3) 736 (2:89-20.23) <001
No 8116 (6.9)
Duration of hospitalization, median (range)t
o 12 (0-239) 009
Among survivors. 35(0150)
Siteof infection
Nonurinary. 2088 (22.7) 213(091:6.12) 05
Urinary tract 12/99 (12.1)
Walignancy
Yes 1231 (38.7) 426(1.61-10.87) o001
No 201155 (129)
Gentral venous catheter
Yes 2391 253) 351(1.40-961) 003
No 91 88)
Urinary catheter
Yos 26/136 (19.1) 208 (0.72-7.36) 15
No 549 (102)
Machanical ventiation
Yes 22147 (46.8) 11.35 (4.45-29.86) <00
No 10139 (7.2)
n Gl odds ati: eipses. not

calculabie

“Fisher exact test
No

20are shown.

until infection with

arables Death (N=371] Urivariate analysis Nulvariae analysis
R a%% » o/ %% 0
N Mo Max Wi Max

hoe s, men = 5 659218 W0 103 107 00 1M 0 10 08
PAGH: |, men =5 162:9 W16 M Q1 I 15 16 <o
verdshacion 53 w1 s
i dsncion 5578 "R WK <01 149 106 156 005
el dshncion WO 3 Q0 1 3 M
ematoogic ysocion W% 10 0007 I8 17 B4 <o
fesoatoy dstncion 60 1 R I8 1% 0% <om
evtogc dshacion WM R s 1 0% 1 0o

dcabninsaion G606 04 <01 0% 0H 0% <m
boad spectm it witin 1 our 09 09 0 003 07 0S8 100 0
feun anera e 0 08 6B 0 1B W 18 007
et venous nygen satvalion WD IS M3 BY 00 0RO 05 0o

Yokota PKO, Marra AR, Martino MDV, Vicor ES, Duta’o MS, et al.
PLOSONE o1y cl0as

La descalade ne pénalise pas le

patient !

Desecalade: pas de pénalité pour les patients

Survival (%)

log-rank: 0.167

p: 0.683 HR

95%Cl

p

1z 16 2 | S sepsis/shock | 29.03

3.69-228.62 | 0.001

Survival (days)
Age 1.00

0.96-1.05 0.867

Gender 0.58

0.19-1.84 0.357

>1 disease 2.60

0.71-9.57 0.151

De-escalation |2.48

0.75-8.12 0.134

Koupetorietal. BMC Infectous Diseases 2014, 14272
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Descalade ou maintien de
I"gntibiothérapie initiale

continustion
0%
De-escalation
_ e
2
H
a
o 0%
20%
o%
o 10 220 3 4 s e 70 8 %9

90-day mortality

Decscalation 59 54 53 46 s & a2 2 a  a
Continuation 57 51 a5 4 P — aa w“ s a

Leone Met al papazian

Intensive Care Med (2014) 40:1399-1408

Descalade ou maintien (2)

Duration

De-escalation
group (n = 59)

Continuation
group (n = 57)

Duration of ICU stay (days)
From inclusion to discharge

From admission to discharge

Number of ICU-free days"
Ventilator-free days"
Catecholamine-free days*

Number of antibiotic days

Number of companion antibiotic days

Number of antibiotic days for the initial episode
Number of antipseudomonal agent-free days*

Number of carbapenem-free days*

Number of anti-MRSA drug-free days*

18 [0-23]
189 £ 116
23 [6-29]
223 + 103
8 [21-29

2340,
20 [2.0-3.0]
79+52
236+92
29 [24-29]
256+73
29 [26-29]
258 +7.1
29 [27-29]

11.8 £ 126
8 [1-60]
18.1 £ 157
12 [3-67)
150 £ 113
21 [0-25]
193+ 118
26 [6-29]
216 + 112
28 [16-29]
99+ 66
7.5 [6-13]
32417
3.0 [2.8-3.0]
8.0+43
20.1 £ 9.6
24 [15-28]
235+ 84
29 [19-29]
241 + 84
29 [21-29]

<0.00

0.94
<0.001

0.17

0.30

Leone M et alpapazian

Intensive Care Med (2014) 40:1395-1408

Desecalade antibiotique vs neutropenie fébrile
Desescalade HR décés

aMi1 0,51[0.20-1.33]
alan 1,06 [0.54—2.08 ]

MolarD etal

Intensive Care Nied (2014) 40:41-49

Un traitement efficace

 La surenchére ne profite a personne

» & l'angoisse des docteurs ne se soigne

pas par I'antibiothérapie des patients !
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Pneumonies communautaires admises en réanimation

1 ou 2 pour commencer
a+b ?=aoub ? Siaou b efficace

Table 4 Factors associated with 60-day mortality in the groups given monotherapy or dual therapy

Multivariate analysis sHR 95% CI P-value
Dual therapy versus 114 086 037
SAPSI {per 10 points) 66 54 <0001
0n2 003
43 001
y on Day 2 versus Day 1 007
Anibiotic therapy on Day 3 versus Day 1 07510219 036
Steroids. 9 07110132 083
Multivariate sensitivity analysis* sHR (95% 1) Pvalue
ige infection 07310277 031
08910189 018

septic shock 07510164

“Adjusted on SAPSI, female gender, atleast ane co-morbidity, day of antibiotic therapy nitation and use of steroids

i et l, Crical Care 2013, 17:R265

059

Meme pour le pyo:
au moins 1 et 1 suffit

3
_ — AECT
S AESD
= 24 IET
£ 2
g
3
s
= 8-
£
8
g
s ol
58 R
o
2
5
S 24
ES
g
o
o 4

T T T T
0 5 10 15 20 25 30

Days since P.aeruginosa bacteriemia
Cumulative risk of death for patients receiving adequate empirical antimicrobial therapy adjusted by Pitt score. Abbreviations:

AECT, adequate empirical combination therapy; AESD, adequate empirical single-drug therapy; IET, inadequate empirical
therapy.

PostHoc Anayss of aProspecive Coror
Cieal niccios Disoases 2013572 206-16

Quand un traitement existe, la
résistance n’est pas forcément
péjorative

» Exemples
— pneumonies a pneumocoque
— Méningites a pneumocoque
—BLSE

Pneumonie : mortalité « fin XIX-XXI »

g = o
Q
s 30
S 15
=
o
o
. .
= 1 R
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Pneumonie : mortalité résistance

Pneumonie : mortalité résistance

3 Clin

1 Microbiol Infect Dis. 19 5
Ostergaard C et al. BMC Infects

Jinfect. 198
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Méningite a pneumocoque
adulte « pays riches » : mortalité

100
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E
20
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Mortalité vs CMI pneumocoque

100

80

mortalité (%)

60

40

20

0002 0004 0008 0016 0032 0064 0125 025 05
CMI (mg/l)

eia EL et al. Clinical outcome of pneumococeal mening
ervational study. BMC Infectious Diseases 2011;11:323.

Clinical Outcomes According to Sepsis Severity and

BMR : quand le TT existe

Survival Status

Ouicome Sepsis Severe Sepsis Septic Shock Survivors Nonsurvivors
304 mortlit % ) 366 8919y 26 140

Length o stay d 42404 153147 N8+96* 1514172 1314125
Length of ICU stay 4 bt 481109 984132 bitil4 G118k

Hurnber of procedures 2191 313% Bbt3g 34135 30133
Huffdrg esitos (s 180431) 17834 B4 199(86) 09(14)

Si la prévalence de la résistance est forte, le
choix se porte sur un spectre large

« Exemple des infections urinaires fébriles
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Empirical therapies among adults hospitalized for
community-acquired upper urinary tract infections:
A decision-tree analysis of mortality, costs, and
resistance

2.0, Parienti JJ etal

Empirical therapies among adults hospitalized for community-acquired upper urinary tract infections, A decision-tree analysis of
mortality, costs, and resistanceAmerican Journal of Infection Control xxx (2015) €53-59

to evaluate the effectiveness, ecologic impact, and cost-effectiveness of different
empirical antibiotic therapies administered to patients hospitalized for UTIs.

* (1) ceftriaxone (CRO) plus a single dose of gentamicin in the ICU;
¢ (2) imipenem (IMP) (avec desescalade si possible); and

« (3) an individualized empirical strategy based on a patient’s clinical
risk factors, restricting IMP use to patients at risk for harboring
ESBL-producing Escherichia coli

— Tumbarello
— 2 major risk factors (3 points),
« prior hospitalization <12 months
« admission from another health care facility)
— 4 minor risk factors (2 points)
+ a Charlson comorbidity score 4,
+ b-lactam or quinolone use <3 months,
« Urinary catheter <30 days,
+ age 70 years).
— Risque en ICU si score > 3 et en médecine > 6

3.3, Parienti JJ et al

Empirical therapies among adults hospitalized for community-acquired upper urinary tract infections, A decision-tree
analysis of mortality, costs, and resistanceAmerican Journal of Infection Control xx (2015) e53-e59

Cout — efficacité
vs E coli

e Pour les patients en Sl ou réa

— La stratégie « ceftriaxone » est plus couteuse que la
stratégie « imipenem » en raison de I'allongement de
la durée d’hospitalisation secondaire a I'inadéquation
thérapeutique en cas de BLSE

— La stratégie Imipenem est Iégérement plus efficace

— Une vie gagnée pour 556 patients traités
e Pour les patients en médecine
— L'efficacité Ceftriaxone et imipenem sont identiques

— La stratégie imipenem est moins couteuse que
ceftriaxone genta

Risque de résistance aux penem vs E coli

* Siimipenem a tout le monde

— OR + 4,9 par rapport a la stratégie ceftriaxone
— OR + 1,9 si considération du score de risque

Effect of empirical anti-Escherichia coli therapies on carbapenem resistance

Absolute Relative
Patients in the MW Patients in the ICU odds ratio odds ratio
Empirical CRO -et- Empirical CRO > 135 1.00 (Ref.)
Empirical CRO et~ Empirical CRO or IMP" > 1.40 1.04
Empirical (RO ~®~  Empirical IMP > 1.49 1.11
Risk factor—based ~ et~ Risk factor—based > 1.63 1.21
CRO or IMP* CRO or IMP'
Risk factor—based — €t~ Empirical IMP > 1.72 1.28
CRO or IMP*
Empirical IMP  —et-  Empirical IMP > 6.10 4.52
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JJ. Pasienti et al. { Amesican Journal of Infection Contral xx¢ £

UTI admitted in the Medical Ward
without severe urosepsis

Setting with high prevalence of ESBL

carrier in the community (>5%)

[
Yes,
Hosp..< 12 months (3 pts)
Adm. from another HC facility (3 pts)
Charlson comorbidity 24 (2 pts)
BLor FQ.< 3 months (2 pts)
Urinary catheter < 30 days (2 pts)
Age 2 70(2 pts)

Urinary tract infection
requiring hospitalization
UTl admitted in the Intensive Care
with severe urosepsis

Very high probability of
being ESBL carrier
(Predictive Score 26)

!
Start Empiric Tx with Yes, Start Empiric Tx with
Carbapenem

No, Start Empiric Tx without
Carbapenem Carbapenem

Re-evaluate empiric Tx and tailor Tx
according to culture results

Selection en réa par I'imipenem

I
_alll]
L@ﬁﬁ

6 Length of stay (weeks)
29 Patients (n)

% patients colonized

523 269 126 74 57 38

Laurence Armand-Lefévre AAC 2013 57:1488

Selection en réa par I'imipenem

TABLE 1 Mech f resi d MICs for imipenem and of 56 isolated sistant G
esltance mechanisms® (mg/lter)’
Noof Resistance mechénlsms’ MIC (mg/lter)
Species strains Enzy Other Imipenem Ertapenem
P acriginosa 19 OprD- >3 ]
6 AmpC++ OprD- 16->31 N
4 OprD— Mexa efflux + + 2%->31 D
2 AmpC++ OprD- MexsE efflux ++ o]
1 GES9 OprD- N
4 VD2 N
Enterobacteriaceae
K. prewmoniae 2 DHAL OMP- >3
1 TEM-1 CTEMIS Ne 3 >3
E. aerogenes 1 TEM-24 AmpC-++ OMP- 16 >31
E. doacee 1 124mpC++ OMP- E) >3
Hahei 1 + e 4 2
A bawmani 2 612 ND
5. maltophilia 12 Wild type ND N
= OpiD-, loss of OpID porin; AmpCH+. 9 MexAB el ++ by o Mexk3-Oph system el OME—,

proteln; NP,

ENY it Aaterminad

Laurence Armand-Lefévie AAC 2013 57:1488

Selection en réa par I'imipenem

‘TABLE 2 Univariate and multivariate analysis of risk factors associated with intestinal colonization of imipenem-resistant Gram-negative bacilli

Mo ofindividuals or parameter value
(%, unless range is specified)

Unbariate Multivariate
R Univariate P* OR*

Characteristic or outcome

Antibiotic treatments

Expostre time to antibiotics, deys [median (range)]  11.5 (0-51) 084
Penicillin exposure 8(222) 008 03(0.1-08)
Penicillin and -lactamase inhibitor exposure 7@72) 044
Cephalosporin exposure 064
Imipenem esposure <001
Days of imipenem exposure <001
0 10 L0
1103 44(11-208) 59(15-257)
4t021 60(17-233) 758 (24-298)
Flnoroquinolone exposure 100
Aminoglycoside exposure 046
Glycopeptide exposure 2 (56) 006
Metronidazole exposure 5(139) 100
Macrolide exposure 5(12.9) 071
Colstin exposure 5(139) 043

Laurence Armand-Lefévre AAC 2013 57:1488
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En guise de:

La concomittance des résistances et de
I'absence de nouveautés thérapeutiques
impose « de revisser les boulons »

Dans « un » hopital de France 2014 (1)

« 100 septicémies
« Adéquation antibiothérapie probabiliste: 65%
« Délai d’efficacité antibiotique: 15h

« 60% 1h

¢ Adéquation antibiothérapie infection
documentée: 79%

» Desescalade « oubliée »: 30%
¢ Implication d’'un infectiologue: 30%

100 septicémies dans « un » hopital de
France 2014 (2): Devenir

* 20% de déces au CH
- 11% aJ10
- 16% a J28

» Caractéristiques
- Moyenne d’age de 75 ans
- Comorbidités (néoplasie évolutive, démence avancée...)

- Présentation
- 50% en sepsis grave, 20% en choc septique, et 30% en sepsis
non grave

- 33% de BMR (versus 15% chez les patients vivants)
- 50% d’ABT probabiliste inadaptée (versus 26%)

Dans « un » hopital de France
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