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Should we take into account
ESBLs in empirical antibiotic treatment?

Critically ill patients with suspected Gram-negative infection
+
Patient with severe sepsis and septic shock

Yes

EVALUATE TO START CST Community-acquired infection
No Yes

History of ESBL colonization or infection (last 6 months) Tumbarelio and/or Johnson score value 23 (see table)

Yes No ves
Patient hospitalized in high-burden area or recent Patient with indwelling vascular device EVALUATE TO START CST
travel to endemic area for ESBL (last month)*
No Yes

No

zcdlysoflﬂbbtk:oxpoanwlm
Low Risk o s (last 6 , Patient 243 years

EVALUATE TO START CARBAPENEM

CULTURE RESULTS

De-escalate based on susceptibility test or
continue carbapenem

| Tumbarello et al. Score | Johnson et al. Score
Recent use of B-lactams or fluoroquinolones (<3 months) | | 3
Recent hospitalization (<3 months) | | 2
Transfer from healthcare facility | | 4
Charlson index >3 | |
Recent history of urinary catheter (<1 months) | | 5
Age 270 years
Immunosuppression (<3 months)

Bassett1 M et al. Intensive Care Medicine 2016: 42:2059-2062




Rationalized approach to antimicrobial
treatment

Real-time access to ICU database and external institutional databases (microbiology lab,
pharmacy, infection control unit) for monthly updating

Antimicrobial use in Resistance rates in Case-mix in my ICU ) ( HAl inmy ICU

my hospital / my ICU my hospital / my ICU Severity indexes (BSI, VAP, others)

DDD per 1,000 patientdays MIC distribution and invasive procedures Incidence and pathogen

median treatment durations prevalence of MDR for each LOS distribution according to
for each dass pathogen ~ Qutbreak? v Mortality prior ICU LOS

ICU and hospital data

Risk factors for Prior ICU LOS Host-specific issues / HAI characteristics

immune status Presumed source
MDRB or known ( A
st : Prior antimicrobial PK parameters Severity (sepsis, shock)
carriage exposure Antibiotic contra-indications First microbiological data
Date, type of MDRB Date, type, duration and potential interactions | | Biomarkers (levels, trends)
J

.

Initial decision: start of empirical antibiotic therapy?
Date, drug(s), dosing and administration schemes
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) ) ) ) ' Negative cultures SOUIES control
o Microbiological documentation s Performed if indicated?
Clinical opportunity for early
| antibiotic cessation?
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o Opportunity for de-escalation? Dosing adaptation

Reappraisal of PK parameters / TDM?

Day-1 or

Antibiotic cessation (stopping rules) - Justification for treatment extension

Day

Timsit JF et AL, Intensive Care Med. 2019 Feb;45(2):172-189




Impact PK/PD de la dysfonction

d’organes

1airs: Maya Hites
Jordi Rello
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Applying pharmacokinetic/pharmacodynamic principles in

11:07
Saturdany, 13 Apiil 2019
critically-ill patients
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_How to optimise antibiotic
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Indices PK/PD optimaux par

antibiotique

10:00 - 12:00 Chairs: Maya Hites 11:14
Applying pharmacokinetic/pharmacodynamic principles in Jordi Rello Saturday, 13 April 2019

critically-ill patients HALL E
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Antibacterial PK/PD

Table 1: Optimal PK/PD indices and the magnitudes assoclated with antiblotic clinical efficacy and toxicity

§ | Antibiotic class Optimal PRPD Index P/PD magnitude for PK/PD magnitude for | PK/PD threshold for
| pre<linical eflficacy clinical efMcacy toxicity
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Indices PK/PD optimaux par

antiviral

B Pharmacokinetic/pharmacodynamic principles in
cntically-ill patients
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Jordi Rello Saturday, 13 April 2019

HALL E

Antiviral PK/PD

Optimal PY/PD indices and the magnitudes associated with antiviral clinical efficacy and toxicity
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Impact clinique d’'une PK/PD
optimale d’antibiotique

000' 12:00 Chairs: Maya Hites
APPIYIng pharmacokinetic/pharmacodynamic principles in Jordi Rello
critically-ill patients

Clinical outcomes with achieving PK/PD
targets

Drugclass | Patient group | Target Exposure ——— |Ref




Infections ostéo-articulaires (I0OA) :

algues vs chronigues

Osteoblast invasion: acute isolate vs persistent isolate

Chronic Isolates = more persistent Chronicisolates =

di e, M inflammatory response
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|OA : Potentiels anti-« persistants »

Potential anti-Persisters

Baslc science > Pre-clinical > Clinical > Market approval > Marketing

Sma oclecules

Nitroxoline TN-5 SAR2
NCK-10 Plscidin p3

QAC-10 p GP-0208

ADEP4S

XF-73

Now anliblotics or drugs ACH.702

derlved from antiblotics
TosufloxacinE 61 C2DA

Alabicin
(Fabl inhibltor)

DSTA4B375

wLBU2 Matrix-targeting agents or mAB
Dispersin B Mucold exopolysaccharde immune globulin

SAL200 | CF-301

ac siny LysK

GMP-llko
Bacleriophages

Bacterlophages

S.aureus
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Carriers of
conventional

Local high doses and prolonged exposure
Nanolools

Liposomal carmers

Anltiblotic-loaded hydrogel

Antibiotic-loaded ceramic tallored implants
Antiblotic-loaded bone substitutes (CaS04)
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|OA : Potentiels anti-« persistants »

Conclusion @v Croa: @@= B8

* Crucial to develop alternative options in chronic BJI
« Suppressive antimicrobial therapy (oral; SC)
 Carriers of conventional antibiotics in the market
* Huge local exposure and bone modeling (Genta CaS04)
* High potential for vectorisation of anti-persisters
* Several promising antipersisters (afabicin)
* Impressive potential efficacy of bacteriophage lysins (CF-301)
* A new horizon for bacteriophage therapy (2.0)
« GMP-like Bacteriophages now available (s. aureus; P aeruginosa)
j) « Creation of a local phage team (national phage team?)

» Collaborations with the industry and between researchers
» Close relationship with the national health authority




Recommandations sur traitement
suppressif oral

IDSA GUIDELINE 2013

Table 3. Common Antimicrobials Used for Chronic Oral Antimicroblal Suppression (B-lll Unless Otherwise Stated in Text)™

Microorgamnsm Frolerrod Troatment Altornative Troatment

Staphylococol, oxaciin-suscoptbie Cephalexin 500 mg PO vd or gqud Dixcloxaciiin S00 mg PO 1id or qud
o Clndarmycin 300 mg PO ad
Cofodroxi 500 mog 0O bud Amoxicidhinclavulanoto 500 ma PO nd

Stephylococa, oxascillin-resmsiant Commnmoxarzole 1 DS wwy PO bid
Minocyclinge or daxycye ine100 mg PO bd

Pp-hemolytic stroptococc Porcillin V 500 mg PO d to qid Cophalexin 500 mg PO ud or aid
or
Amoxacilin 500 mg PO ud

Entorococcus spp. ponicillin suscoptible Pernwcihin V 500 mg PO b 1o gd
or
Amosaciiin 500 mg PO td

Psoudomonas aeruginosa Ciprofioxacin 250500 mg PO bxd
Enterobactanacono Cotrrnoxazoio Y DS tab PO bid prlactam ol thoaoy basod on

" " " ’
..... ORI

Propionibactenum spp Ponicillin V 500 mg PO bid to qid Cephalean 500 mg PO ud or gud
or
Amosecidlin 500 mg PO ©d Minocyclne or doxycycing 100 mg PO
g




Antibiotigues et combinaisons
contre les OXA-48

Other B-lactamase inhibitor combinations versus
OXA-48 Enterobacteria
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Carbapéenémases OXA-48

Summary: OXA-48-like carbapenemases




Spectre de I’Avibactam

aerugInesa: are all [}-lactam/p-lactamase inhibitors the

Avibactam: a broader spectrum of
B-lactamase inhibition'-®
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Posologie recommandeée pour le
CAZ-AVI

Ceftazidime-avibactam: dosing recommendations

- Dosing regimen - model based and validated across many

MMOJ
—Based on >90% PTA (>50% 1T, (8 mg/L) for CAZ and >50% 1T, (1 mgiL)

for AVI

_ Validated across the target indications, including critically ill patients
with ARC
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Quelle ATB probabiliste

Si P. aeruginosa suspecte ?

HAI
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Activité des
BLSE/Carbapénémases

non-covalent acyl-enryme
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Polyenes Future generations

.| Flucytosine
W Azoles

: - . i
Bl Echinocandins Oral formulations

* Nanoparticles
* Polysaccharide
conjugation

e VI-1161 etc.
(reduced toxicity,
increased half-life)

* SCY078 (oral)
* CD101 (increased
stability)

Second and third generation

* Lipid formulations
(reduced toxicity)

e Structural changes to improve

activity, safety, pharmacokinetics, etc. |

First generation

* Nystatin
* Amphotericin B

* Flucytosine

¢ Miconazole (intravenous)
¢ Ketoconazole (oral)

Improving existing
antifungals

New agents in
development

Novel pathways and

targets

Repurposing old drugs
Host immune-cell
targeted approaches
Antifungal biological
agents

Perfect JR, Nat Rev Drug Discov 2017




Glycolipid inhibitors Terbinafine N g Cloudbreak molecule
(e.qg. BHBM ‘

analogueI \ \/
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. /\ Tamoxifen & Ergosterol
Mitochondria / 1.6--glucans
response ASP2397 /’ 1.3-Pf-glucans

j \ 1-2307 ~® UDP-glucose

Calcineurin Hsp90 inhibitors e Chitin
inhibitors {e.g. efungumab , —

(e.g. tacrolimus) and geldanamycin) Fungus-specific J Mannoproteins
transporters R

HOG pathway inhibitors Trehalose o PMN cell
{e.g. ludioxonil, ambruticins)  inhibitors ' 1,3-B-glucan synthase
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New agents — near to or in clinic

SYSTEMIC
Acrylamide (Toyama; T-2307)
Inhibitor of fungal glycosylphosphatidylinositol biosynthesis
(Amplyx; APX001A)
Novel and as-yet-unknown targets (Vical; ASP 2397) Discontinue!
Orotomide (F2G; F901318, olorofim)
Novel CYP inhibitor (Viamet; VT1129, quilseconazole)
Novel CYP inhibitor (Mycovia; VT1161)
New echinocandin (Cidara; CD101, Rezafungin)
Oral glucan synthase inhibitor (Scynexis, SCY-078, |Ibrexafungerp)
New formulations of amphotericin B (MAT2203, Matinas;
cochleate, AMB self-emulsifying drug delivery system iCo)
INHALED
* |traconazole (Pulmatrix, PUR1900), start phase 2
* Novel triazole antifungal (Pulmocide; PC945, anti-Aspergillus)




Azolés : Algorithme pour les suspicions
d’infections fongiques invasives

Type d’antifongique antérieur ? Posa/Vori/lsal/ltra-
conazole

Relais empirique

+ Fibro bronchique Formulation d’Amphotéricine B
Galactomannane ? @

i o :
Taux résiduel - Adéquat Adéquat

A. fumigatus

Cause ? L » A fumlgatus (TR . Mucorales Mucorales
! M oW = i : .
R = : = P L NG 4 g —— i Scedosporium spp.
A [~ A VSt A. fumigatus ' .
;‘ t- {—pj o . gl :
Fusarium spp. PR ’— i -
P o

Traitement Vori/lsa
définitif ? +/- Echino

Formulation d’Amphotéricine B

Adapté de diapo de Frederic Lamoth
. A




Non-Azolés : Algorithme pour les suspicions

o } mfectlons fonglques (IFI) invasives

. : . 2 ‘ -
Relais empirique

d'antifongique Azolés a large spectre

+ Fibro bronchique

Galactomannane ? O @ ‘ G)

A. fumigatus
Cause ? e Mucorales Aspergillus spp Scedosporium spp.
' LIy | oreg= A e ' A. fumigatus L »
A e — 2

Fusarium spp.

L - ~ N

Fusarium spp.

Traitement Vori/lsavu- | AmphoB | Vori/lsavu-conazole
définitif ? conazole

Adapté de diapo de Frederic Lamoth



Facteurs de risque de résistance

du CMV

Risk Factors for CMV Resistance
Host Factors

Prolonged antiviral CMV drug exposure (>3 months) or Previous antiviral CMV drug exposure

Recurrent CMV infection

Inadequate antiviral CMV drug absorption and bloavailablility
Variation In antiviral CMV drug clearance

Subtherapeutic antiviral CMV drug level

Poor compliance

T-cell depletion

Haploidentical and cord blood HCT

Delayed Immune reconstitution

CMV-seropositive reciplent

Treatment with antithymocyte antibodies

Active graft-versus-host disease Chemaly RF ot ol OD 2018



Hautes doses de Ganciclovir chez

les CMV résistants ?

High-Dose Ganciclovir

« Emerging experience
Use of high dases innslolavi far s resistant

«  Adiasisd mas dose »40 mghpday
sylomeganiovirus Infestion dus to ULRT multation

T T B e T
« 7.5-10 mg/kg twice dally
Adiyustind for rena furcion

« Teahing drug wvyels
« Valgancicliovir -

« Fiasd OOe . ‘

« s drug ayeis weigh! !

. No chical dala on higher dosss -

\ -

« Toxicity ~ ——

« OB presmplive ¥V salvay= =

. My gn‘otn'r.

It (2g 2000 10 12902
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Nouveaux-antiviraux

versus CMV GCV-resistants

Take Home Messages

CMV serostatus and reactivation remains an important variable affecting transplant outcomes,
including GvHD Iincidence, graft fallure/rejection, NRM and survival

Novel anti-viral agents with different MOA like letermovir have the potential to render prophylactic
therapy more feasible:

- Though it remains to be determined whether prophylaxis will impact transplant outcomes
associated with CMV sero-positivity

Betler treatment options are needed for preemptive therapy and R/R CMV

Maribavir has shown efficacy and safety for preemptive therapy and R/R CMV and phase 3 studies
are ongoing for these indications



Impact des pneumonies virales chez

les allogreffés de moelle

Burden of Respiratory Viruses in HCT recipients

incidencs of CNMVa in HBCT resipierin

Y T o - . o SAlA )

b= -~ L (1%
fre o= - ’ L (4%-TH)
N ! - L 11O ~3%)
[ ] o ] (1%~ 0% )
* High frequency of pneumonia Commara | . . - (10%~30%)
o ety | 2 v B
and mortality ‘ , :
C -~ &) &) [ 2
* Prolonged viral shedding, —y
nchdsnce of CRV-LNTI n HMSLT recipiaris
despite treatment : e
aasaa | - - [ {75 ™
* Co-infections Parsstiacss | |- (\w~an
Admewpemin | . CSN-8%)
n — ) (O~ 5™
Ccwne | & "~
A - ‘ 4 1 ~E0%)
& - '_ A )
* High potential for nosocomial E AL AT T
0 0 " 4 x al LA ~
acquisition .
Monally 10'0-'.',- HACT recipieris
e Outbreaks can occur In absence . - _ (rwean
of community epldemic e




Pneumonies virales : Traitements

possibles

Available Therapy

* Ribavirin
— Nucleoside analog
— Aerosolized, Oral, IV formulations

e PVZ
— RSV-specific monoclonal antibody

— Target: RSV F glycoprotein

« |VIG /RSV-IVIG



Impact des traitements antiviraux sur

les pneumonies virales
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VRS chez les patients atteints

d’hemopathies

Respiratory Syncytial Virus Infection in Patients

with Hematological Diseases: Single-Center Study
and Review of the Lilerature

Pime Khasa '’ Acdrres | Wilser' Micksel Decher! lagrid Stellen' Jorg Maber’ Doz Hesn ' Mejo Wormyer '
Aloss Crenwekl' Urszla Fl=zhiger' e=d Hesu 1L Mk’

b vom Cemestnn 1= Vg ey | peiomadany pad Viamrsdagy Usscminy Vo) Deosd, and "Laeclatanes skom
eod Demprorse Do, esisge by Mate o Nordeadgy (eoetraet of Modcmy Unsami sy of (el (leal Tt

« Severe Immunodeficiency

(= 1 criteria) A _ peea
— Nculropenia <05 x 107/l - ¢ ;
— Lymphopenia 0.1 x 107/l
— < Gmlts after HCT 5_ i
— GvHD prade 2 2 J
— Hypogammaglobulinemia < 4.5 g/l 1& .

— T-cell or B-cell depletion €3 months 2 o
ap0
- RSV mortality associated with g =z
- Lower ATI 1
—~ Pre-engraftment 5 ’ :
80 MID

— 2 clteria for SID (=v5ID)

Knhanna N el al Cim Infect Dis 2008 Feb 1,46(J) 402-12




Algorithme de prise en charge VRS chez les

patients atteints d’héemopathies

MDACC Proposed Treatment Algorithm for RSV infections in Allogenic HCT
recipients.

Awareness
Larly diagnosis

[ HCT reciplemt diagnosed with RSV Infection Deferral of Tx

!

‘ eDroplel precaution

eLonsider chesl X ray ar CT scan of
chesl 1o rule out LRTI

‘!
o/ \




Posologie recommandée de

Ribavirine

Dosage

Recommendation at USB (oral RBV implemented in 2005).

400myg 600mg* 8-eld
>0 8-s1d|
eGFHl 6OC mg Keine weltere D leigerung
U S,‘ L "--!:
eGHFR Keine Ribavirin-Gabe moglich
«J30

* fallp « 60kg K&rpergewicht: Maximale Dosis 10mg/kg B-atlndlich

HasOn HH, Martmo B VWard KN, Boscin M Eroeo H e LUFIgIman P Foam O o) Conisi &nce ON Infectsons o LeUb e
(ECIL4) Cudaines for Dagnane and Tioalmem of human Reapralory Synceal Vrus Paran®uenza Vina Melapoeusmorus

Hhwresaus ond Corora syun Cn Infecd ()‘\ 014

Nhana Nelal Coin infec Dis 2008 Feb 1 43 402-12




Atteinte du microbiome en

reanimation
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Alteration of Microflora

B’Od(’ spectrum antibiotics

e 1.\1\;:)1\

* Invasive Central lines t
- e B r

* Endotracheal intubation

T ‘r‘ 2100421, ’
* Mechanical ventilation -

’ - ’ St 3 3 18 .

* Antacids * Lhanges in nutri availability
* H,blockers * Gut motility
* Steroids * pl
. Imrnuruv.u;s;.ara-a\.sw: anNd cytotoxic * Redox stat

therapy




Intéréts des probiotiques ?

Probiotics
Mechanism of beneficial effects

* Activate mucosal immunity

* Stimulate the immune response

Cytokine production

IgA secretion

Phagocytosis

Production of substances (such as
organic acids, hydrogen peroxide

and bacteriocins) that are inhibitory
to pathogens

* Compete for nutrients with pathogenic
bacteria and inhibit attachment and
action of microbial toxin

* Trophic effect on intestinal mucosa (b
stimulating the proliferation of norma
epithelium that maintains mucosal
barrier defenses)

* Modulate innate and adaptive immune
defense mechanisms via the
normalization of altered gut flora and
prevent bacterial translocation

Singhl SC, Kumar S. F1000 Research 2016,5:407.




Intéréts des probiotiques : EBM

Impact of the administration of probiotics on the incidence of
ventilator-associated pneumonia: A meta-analysis of randomized

controlled trials®

* Meta analysis of randomized controlled trials comparing probiotics
and control in patients (689 patients) undergoing mechanical
ventilation and reporting on incidence of VAP

* 5 randomized controlled trials were included

Siempos 1], et al. Crit Care Med 2010;38:954-62.




Intéréts des probiotiques : EBM (2)

The Effects of Probiotics in Early Enteral Nutrition on the
Outcomes of Trauma: A Meta-Analysis of Randomized
Controlled Trials

e T— « 5 studies involving 281 patients met the inclusion
e Bl criteria
T ] » The use of probiotics was associated a reduction in;
L e | * the incidence of nosocomial infections
[ | e vt o B e o s (5 trials; RR, 0.65;95%, Cl, 0.45-0.94,P=.02)
m..,...l_......... ‘ * the incidence of VAP
" | (3 trials: RR, 0.59;95%Cl, 0.42-0.81, P=.001)
L_,‘T'.:i:-w * Length of ICU stay
|| e 1 (2 trials;SMD, -0.71;95%Cl, -1.09 to-0.34, P<,001)

LW e e G, - —— ]

. 4

—

I—{m—-—--. * No reduction in mortality

| Sinasanssen \ (4 trials; RR,0.63;95%Cl, 0.32-1.26, P=.19)




Intéréts des probiotiques : EBM (3)

Effect of probiotics on the incidence r? T 1 .
of ventilator-associated pneumonia in critically ¢
Il patients: a randomized controlled multicenter ¥
(r'ﬂl xsl
M 4
Conclusion Y
e
ce di i ; - %
* The administration of probiotics did not result in any improvement in the

incidence of clinically suspected VAP, antimicrobial consumption, duration B
of MV, mortality and length of stay a,
34
. Treatment with a combination of live probiotics is effective and safe in i3

oreventing VAP in ICU patients with non-prolonged MV .
« The underlying mechanism involves prevention of the acquisition of PPMO ?::\j
colonization in the stomach ,’.
Zeng J, et al. Intensive Care Med 2016;42:1018-28. 3 "§
- - - : LTRSS ) A o Sl
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Décontamination digestive
seélective (DDS)
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DDS et Infection a Staph. aureus
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Resistance liee a I’exposition au
Cefepime

Cefepime exposure :

* Antibiotic resistance
markers detected before
and after cefepime
exposure in E. coli isolates
from ICU patients

FL A AT

a) Resistance genes

‘ )
.
| l ]
»
. W F' » ¢ Ld 4 .. 4 l" o
>’ . 2 P ” ./ > 4 > - r
L

" 4

b) Plasmid replication genes

c) Plasmid transfer markers . eyl dayy
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e & ;51
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2-6 colonles per patient of the E.
coll population before (black) and
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after (white) cefepime treatment ‘ KLY, il
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Effets des antibiotiques sur le
microbiote

The effect that antibiotics have
on the microbiome depends on:

Chemical nature

e ——————————————
PK-PD properties

Duration

Number
P__—t

Dose
—

1200 marketed drugs

vl lestne Route of administration
i

50% of non

, Age
antibacterial drugs b——‘.
inhibits at least one Previous expOSULe

gut commensal

(Maler, Nature 2018) ' Concomitant medication

[ | ) S | )5 |




Effets des antibiotiques sur le
microbiote (2)

Antibiotic
exposure and
microbiome
changes

Bhalodi, JAC 2019

Resistant Enterobacter, VRE 30%

R-Enterobact.
" . 273’0

VRE 25%

+4+

FQ-Resistant E. coll 20%




Effets des antibiotiques sur le
microbiote (3)

Long-term impact of oral vancomycin,
ciprofloxacin and metronidazole
on the gut microbiota in healthy humans

l7F|1|
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1-week therapy In 13 healthy volunteers
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Haak, JAC 2019 |
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Effets des « Nouveaux » Antibiotigues
sur le microbiote

New agents and microbiome effect

» Ceftaroline, Ceftobiprole, Telavancin
* Minor ecological effect after 7 days of therapy

» Tigecycline
» Reduction enterococci, lactobacilli++
- Selection of tigecycline Enterobacter
* Ceftazidime-avibactam
» Decrease E. coli and Enterobacteriaceae +++
» Toxigenic C. difficile strains +++

« Ceftolozane/tazobactam, Meropenem/Varobactam
* No data Bhalodl, JAC 2019




Risques croisés liés a I’exposition
?

Complexity of prescriptions

i Risk network for MDRO
colonization

Antibiotic
R i treatment data

3= for 234 nursing

home residents

1" mirabilis

i 5

Nitrofurans enlcilling Wang, PNAS 2017
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Machine Learning : étude de
I'impact de I’'antibiothérapie

S—

% )
10,034 patients %6y,
4 22.345 days antibiotic therapy
28,322 rectal swab samples

* The impact of an antibiotic on new intestinal
colonisation with ESBL GN varied depending
on whether used as mono or combi and on
previous antiblotic exposure

1. Cephalosporin monotherapy in patients who had
not recelved antibiotics within 72 hours

2. Tetracycline monotherapy

3. Peniclllins monotherapy

* Cephalosporins in combination therapy had less
impact
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Durée de traitement des bactériémies a
entérobactéries

Antibiotic treatment duration for BSI due to
Enterobacteriaceae: < 10 vs > 10 days
A systematic review and meta-analysis

LNy Coun se Fsk Rato Pask e
ot [verdy Toted Weid ML Txed 9550 YTes nouu‘mis‘.ﬁ\_u

.
.
,
:

0TS
IS
6% 'y 'y
L08 10.60 187

= Pilot RCT

= 11ICU

= 115 patients ‘
enrolled

s Study
achievement
completed

Tansarli, AAC 2019 Daneman, Trials 2018

risk ratios of 90-day mortality



Durée de traitement des PAC

Systematic review and meta-analysis of the efficacy of

short-course antibiotic treatments for CAP in adults
<6 and > 7 days

21 CT - 4.861 patients
Clinical cure was
similar between
groups irrespective of
patient setting

; risk ratios of mortality Tansarli, AAC 2019
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Durée de traitement des infections
urinaires

Duration of antibiotic treatment for acute pyelonephritis
and septic UTI — 7 days vs longer treatment:
systematic review and meta-analysis of 7 RCT

R

Fovours short Ts fovours long Tr

Clinical fallure Ellakim-Raz, JAC 2013
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Chlorhex vs ERV

CHG and VRE Carriage in ICUs

3 Phase Study 21-Bed MICU

» Routine basin soap =2 2% no rinse CHG cloths = non-CHG cloths

» Sampling: skin, environment, healthcare worker hands




Chlorhex +/- Mupirocine vs SARM

Hospital Trial:
Chlorhexidine With vs Without Mupirocin

Mup/CHG Placebo/CHG p-value

Nares free 44% 25% 0.06

MRSA free [ 25% 18% 0.4
* MRSA Infection 6% 14% 0.32
N =98

Mean LOS = 24 days

Harbarth et al. AACT 1999:43(6):1412-16




Chlorhex +/- Mupirocine vs SARM

Community Trial:
Mupirocin With vs Without Chlorhexidine

EMTHM Up 1 Education | Mupirocin  Mup + CHG  Mup + Bleach
|| Ns=52 || N=s1 | N=49 N =54
Nasal Carriage 50% 23% 24% ( 15% \
| ;\xma_&arriage 21% 27% 14% 9%
Inguinal Carriage 26% 24% 30% 16%
?earance -1 month 38% 56% 55% 63%
;Clearance —All Sites 48% 56% 54% 1% /|

v Mupirocin appears to be the work horse
v CHG maybe less effective when rinsed off
v Bleach effective

Fritz et al, ICHE 2011:32(9):872-80




Chlorhex +/- Mupirocine vs SARM

(3)

Multi-Product Post-Discharge Decolonizatioh |
CLEAR Trial )

* 2100+ RCT: Education + Repeated Decolonization Vs Education Alone

» Hospitalized MRSA carriers enrolled in 1 year post-discharge trial

» Decolonization 5 days twice a month for 6 months

sirocin plus CHG baths and CHG mouthwash

= 5 days muj
alization with decolonization

> 30% reduction in infection and hospit

mage

3
L

|
\

% MRSA+

2% 355 bA Huang SS et al NEJM 2019;
5 14:380 (7):638-650

Any Site Nares Throat Axilla/Groin

——

£ 7 UD:

———— —_— V _—. ) ..‘ o & : -‘“ o -
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Chlorhex +/- Mupirocine vs SARM =

en Rea

CHG Only ICU Decolonization and MRSA
* Does CHG bathing alone reduce MRSA transmission In ICUs?
- wite B
Phase 1 Phase 2
!
| 1.€
N . A -l | )
v ’
Al AL ' 0
( '\ C v :;::‘:\-”.\’\.\\,;)'V
) - :,
Viray MA ICHE 2014:35(3):243-250 Climo M NEJM 2013:368 (6):533-542 Derde LPG Lancet 1D 2014:14(1):31-39




CHG and MRSA
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Chlorhex vs BGN

CHG and Gram Negative Rods

Chlorhexidine active against Gram Positive and Gram Negative Bacteria

» MRSA wild type Epidemiologic Cut Off (ECOFF) MIC = 8ug/mi

»”~

»”

-Olazaran

S et
Apisarnthanarak A et al. ICHE 2014:35(1

Gram-negative ECOFF MIC 32—-128;1g/ml
2% leave-on CHG cloths: 20,000ug/ml

4% rinse-off: 40,000ug/mi MRSA | 8
E. coli I 3l

F\‘/ - - 4 ? | g —
What remains post-bathing: [ Kicbsiella spp .
- . - : P. gervaine 2
What replaces post-bathing? | I GR0/0inat S | S —
| 5. marcescens | 32
From \‘Vher(?? 12 ]'Prot(us Spp 64
{S mealtophilia ol
al. AJIC 2014:42:874-8 l()mbho/dcna $pp 64

):98-99

e —
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Chlorhex vs portage de BLSE

= |

CHG and ESBL Carriage in Long-Term Care
* Regional decolonization intervention (SHIELD Orange County)
» 16 nursing homes and 3 long-term acute care hospitals (LTACHs)

» CHG routine bathing (3x/week in nursing homes) plus twice daily
nasal iodophor on admission and Mon-Fri every other week

» Pre-point point prevalence 15-month assessment of 50 residents

SHIELD Impact: LTACHS

in ESDLs 31% Reduction in ESBLs

§51 )

:
’

IS
e

SHIELD OC - e

Prelilm data -

% Any [SH
§
% Any ES8L

SEAEE
1

Peie- @ g o e ] R e e Toee




Chlorhex vs entérobactéeries

CHG and Enterobacteriaceae &

* Community (N=26) and nursing home (N=8) adult S. aureus carriers
» Sampled before, during and after 5 days of CHG + mupirocin use

NH more MRSA carriers (50%), more GNR on skin (2-fold)
ing S. aureus, GNR reduction in NHs appeared “late”

”~

> FHective at decreas

; /—»\/ — e

T ———— ‘,— ‘
' ( 3 ’ - " (
' ' v ¢ v J) WV, ), )
Yeeo ¥
K _ - N | asctacienachss
) L g = - :
S P - » 1Y - Peecormonas paviprOnA
) N ey 5
P T - ’ . '.t"*("(("" s

Roghmann M et al. Dlagn Microblol Infect Dis, 2017:88(1):53-57
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Chlorhex vs Carbapéenemases

.

LUMIDzuly ECuUmMiu FRESTHL

23th

CHG and CRE Carriage in Long-Term Care

(SHIELD Orange County)

onal decolonization Intervention |

' . re h als.
» 16 nursing homes and 3 long-term acute care ospita

/week in nursing homes) plus twice daily

» CHG routine bathing (3x/v

<al iodophor on admission and Mon-Fri every other week

£ 3 P ~
> Pre-point point prevalence 15-month assessment of 50 residents

Susan S. Huang : A=




Chlorhex vs Levures

CHG and Yeast

* 20 MICU patients, cultured before and after bath up to 8 hours

» Soap vs CHG cloth vs non-CHG cloth

I [nln]n] I nlnlnl l
] ) ] ! o) ) J
] W~ ! L), rrvpex |
! i s : )
Popovich K et al. ICHE 2012;33(9):889-896 7 1
.,3‘

| \ 2t ¥ J
" JLJQLS ‘-.4

- . — - - P T
i b 3 - o ) o : . " !. :7
) e - - — 5 o "
e ' IO e s ECCMID " um:u-.umm.
Faal e . - - - — .



Quelle concentration de Chlorhex ?

CHG Skin Concentrations by Bath Type i
| £
* Healthy volunteers ‘:’2

» One forearm: 2% leave on CHG cloth

» Other forearm either 4% wipe off CHG with polyester vs cotton cloth

» Skin CHG concentration before, after, and 6 hours after cleansing

leave on ¢ e
: 4% rinse off, non-cotton
~a 7~/ 4% rinse off, cotton
- L 7
. MU MBI gheeY et al. ICHE 2018:39(9):405-411
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Microbiote cutané

Skin Microbial Ecosystem

JdIpes Ofrpgan, (ulnplc-- t-(c‘;'.y',h-ln
» SKin discrete distinct areas: pH, sebum, molsture, lomperature
» Site-specific metabolic exchange with symblonts and commensals

» Sebaceous areas: higher blomass, lower diversity

» Culturomics: assess viable pathogens, affected by prowth In Incubation

» Microblome analysis: DNA regardless of viabllity, not affected by
differential growth speed




Facteurs de modification du

microbiote cutane

Elements Affecting Human Skin Microbiota

‘ oy Hos! qvm:!*.(w
- * Susceptibil ty genes
‘ such as hlaggrin

Lifestyle
: . ()( cupation
* Hyglene

Pathobiology

. Urulvrl\mr,
conditions such as
diabetes

-—

"ECCMID ==
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Impact des antiseptiques sur le

microbiote

Impact of Antiseptics on Culturomic Diversity

* 8 Community adults receiving bleach baths, sampled before, DS, D30
» Distinct taxa (richness) shifts before (21), during (18), and after (20) bathing

» Diversity index shifts before (1.7), during (1.65), and after (1.61) bathing

* /ICU adults receiving CHG baths, sampled before, D3-7, at discharge
» Distinct taxa (richness) shifts before (16), during (12), and after (15) bathing
» Diversity Index decreases before (1.61), during (1.43), and after (1.16) bathing

» Caveat: all received systemic antibiotics

Burnham C et al, AACT 2016;60(12):7303-12

e A e — ) - - - _—— —



Impact des antiseptiques sur le

microbiote

Skin Microbiome Post- CHG
Nursing Home Residents

* Ongoing study: nursing home residents in 11 of 28 nursing homes in RCT

Post bath, CHG vs routine soap: Axillary swabs

» Amplicon sequencing (16S, lTSl) =) Shotgun metagenomics

l
pon. -
—
b - S ——
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b w— s ——
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Post CHG Bath Post Routine Soap

Unpublished data
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Impact des antiseptiques sur le
microbiote : conclusion

Summary: CHG and Skin

* Intended Goals
> Protect patients from infection during at risk periods

» Reduce MDRO prevalence, spread, and infection

LS QN

» Avoid vacuum of skin commensals

» Benefit >> risks

* Knowledge to Date
> Infections reduced (e.g. device, surgical, ICUs, MRSA)
» MDRO spread and infection reduced (e.g. healthcare, post-discharge settings)
> Skin commensals remain, emerging from deeper tissues
> Future: better understand reconstitution post-bathing
% Future: watch and quantify risk of resistance vs averted infections

> Future: disentangle patient factors, antibiotics




Mécanisme des PD-1/PD-L1

‘xnI} “q u\ r— saf =1 BN i arpd “0]
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INe lumor cell and Ity microenvironnement! exploit the PO-1 /7 PD-L1 axis O

avoid the kiling of cancer cells by cancer-specific T cells

Olivier Lambotte

£’ Inmune chechpant inhitstors and
- nfectons
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Immunothérapie

Dying tumour cell

4

The world of the checkpoint
inhibitors blocking activation
of T lymphocytes

* Expression on T lymphocytes

* Activation induced

* Described for most of them in
humans on tumor-specific and
virus-specific T cells

* Ligands expressed on numerous
cells of the immune system but also
on cells from various organs

* Pathways PD-1 and CTLA4 the most
studied

Nguyen et al. Nature Rev Immunol 2015



Anti-CTLA4
Ipilimumab

Anti-PD-1
Nivolumab
Pembrolizumab

Anti-PD-L1
Atezolizumab
Durvalumab
Avelumab

AMM & Reimbursement = &
® @
Reimbursements () () ‘

uscoc Mel pcc
NSCLC

Skin SCC

NKT
Lymphoma

PMBCL
PCNSL

Already has been !

Sarcoma

Cervical

Maijor indications in France

Non small cell lung cancer
Urothelial tumors
Head and neck cancer

MMRd
GBM

endo

metrial
Thymic
Carcinoma
Eso
Ovarian Ohageal

= an increasing number of patients !! Anal liliary SCLC

Tract

&
) ‘%

%.

. @
HNSCC ‘ ' .%

Bladder ‘

MCC

HCC

MSI

Gastric

TNBC

Mesoth
alioma

DLBCL
/FL

@
.

=
&



Impact de I'lpilimumab

1100 12.00 Crairs lsatel Rug-Camps 11.09
Possibie impact of new immunomodulators on infection and David van Duin iy, U4 ot Y
infection management HALL B
. 1 IMMUNE-MEDIATED ADVERSE REACTIONS Yervoy™, package
’ COLITIS I 'l' b insert, BMS 2011
Himuma a .
@oids +/- anti-TNFa P | . Per.npr.\eral ne’uropathles
irAEs grades 3- GASTROINTESTINAL ‘_:_ ’.9. 3% | Guillain Barre Sd
ibl 60 T0 PAGE 30% _ Myasthenia —
 possible || signs and sympton . N1 Meningitis
Ao il Steroids and specific
« Blood or mucus in stoo , treatment (IglV...)
) ENDOCRINE
i ‘ S 80 Hypophysitis
LIVER , ¢ | Thyroiditis with hypo/hyperT
60 TO PAGE 8 b( : Surrenal insufficiency
| . Sgnssuchas A | Type 1 diabetes Olivier Lambotte
‘SterOIdS +/- MMF ‘  asts (o AST. ALY - v Hypophysite
total 5% | Tt= opotherapy
: SKIN infectiony
Rash, pruritus >> Lyell Sd, SOTOPAGETD  4()0
Stevens Johnson Sd ymptoms such a . irAEs grade 3-4 = 20%
1-4% grades llI-IV e Pruri 50% |
—— \
|Ca| Ster0|ds Prieto et al. Clin Cancer Res, 2013, Andrews et )
Cancer Manag Res 2012; Hod: et al. NEJM 2040 Please see each organ system section
| N )
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Impact des anti-PD-1/PD-L1

11.00. 1200 Chairs: Isabel fusz-Camps 11:09
Possible impact of new immunomodulators on infection and Daved van Duin Sty 4 s 3
infection management HALL B

Immune related adverse events with anti-PD1 and anti-PDL1

Mean Frequencies (range) in 13+4 studies (grade 1 t0 5) (srahmer et al. 1CO 2010-2013, Topalian et al. Nejm 2012, 1CO

2014, Weber et al. JCO 2013, Robert et al, NEJM 2014, Lancet 20 Il et al. NEJM 2014, Hamid et al. NEJM 2013, Westin et al. Lancet Oncol 2014, Motzer
et al. NEJM 2015, Garon et al. NEJM 2015, mefiet al NEJM 2015) Brahmer et al. NEJM 2012, Powles et al. Nature 2014, Herbst et al.

Nature 2014) -~ ENDOCRINOPATHIES
Thyroiditis with hypo/hyper

3% (0 - 8(:) — _— Adrenal insufficiency, Hypophysitis
Interstitial Pneumonia (with grade 5 o
_ Vitiligo, rash, sicca sd Tt= hormonal replacement

Check for other diagnosis Follow TSH

CT scan and spirometry for grade >=2 W
Y ﬂ LIVER
Bronchoscopy with B4 4 (0 — )
Treatment wit @ ATB ls > cholestase Rare: Guillain Barre Olivier Lambotte

GUT myasthenia

13% (2,5 - 27%) (}

Diarrhea and abdominal pain \\ ARTHRALGIA MYALGIA Immwune chechpant inhibitors and

CT scan and rectoscopy Collins et al. Ann "~ [ 8% -2,5% (0 - 16%) Infocticns |
Onec 2087 - | ‘r‘ v Polyarthritis, PMR myositis (check for myocarditis) '
Treatment wut +- U Treatment witlstéroids +/- MTX antl-TD 5
anti-TNFa \ | | / : '
Pancreatitis \ /

irAEs grade 3-4 = 10%

“ECCMID




Impact des combinaisons

d’immunotheérapie

11.00-12-00 Dhairs: Isabel Ruz-Camps 1110
Possibie impact of new immunomadulators on infection and David van Duin ey 14 2t 27
miection management HALL B

IrAEs and combinations...

« Maloration of toxicities * Majoration of toxicities
* Nivolumab ¢ ipllimumab (et » o v 201)) * Carboplatine - paditaxel +/-
53% of IrAEs grade 3-4 pembrolizumab (reraces ness 2012
38% treated with sterolds and 3 wilh
immunosuppressants Combo : 30% IrAEs with 11% grade 3-5
Geade )4 Advea [oety wed petiCTLAL o 230 ) ‘
Mo !
[ -
- Olivier Lambotte
won
oW _ Y
e -~ » G 14 losmune checkpeont mhibsors and
s l mfsctiorsy
_on 1IN
L ‘
- .

e L Oharoe- Sy § Gonced A G 6 Cowey (L Les (5 o ¢ et Naaomed |
ond il & Mucoreraie E \Seted Maaeaa N | g | Wy JOL !
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Immunothérapie et tuberculose

Tuberculosis

Involvement of the PD-1/PD-L1 pathway to limit inflammation in tuberculosis primary
infection but...
The PD-1/PD-L1 pathway favors Koch bacilli persistance (sakais et al. PLoS Pathogen 2016)

Proc Natl Acad Sci U S A 2010 Jul 27;107(30):13402-7. doi: 10.1073/pnas.1007394107. Epub 2010 Jul 12

Programmed death-1 (PD-1)-deficient mice are extraordinarily sensitive to tuberculosis.

Lazar-Molnar E', Chen B, Sweeney KA, Wang EJ, Liu W, Lin J, Porcelli SA. Aimo SC, Nathenson SG, Jacobs WR Jr

Several observations of TB reactivation in patients treated with anti-PD-1 (without steroids!)

r
Clin Microbiol Infect. 2018 Mar;24(3):216-218. doi: 10.1016/.cmi.2017.12.003. Epub 2017 Dec 18

Infectious complications associated with the use of immune checkpoint inhibitors in
oncology: reactivation of tuberculosis after anti PD-1 treatment.

Picchi H!. Mateus C2, Chouaid C3, Besse B4 Marabelle A5‘ Michot JM® Champiat S5 Voisin AL7 Lambotte 08

Sci Trans! Med, 2019 Jan 16,11(475). pii. eaat2702. doi. 10.1126/scitransimed.aat2702

Tuberculosis following PD-1 blockade for cancer immunotherapy.

Barber DL' Sakai 52 Kudchadkar RR3 Fl_mgﬁ" 5 &wﬁe Vergara JAG Ashkin D7 Chengﬁg Lundgren U.!5 Raabe VN9 Kraft CS‘O Nieva J.‘8
Cheever ?.'A'l 5 Nghiem pT1 Sharon E 12




Risque infectieux lié

P'immunotheérapie

- 11.00-12.00 Chairs lsabel Ruiz-Lamps 11-17
Possible impact of new immunomodulators on infection and Davsd van Dum iy, W Ayt AT
infection management HALL B

Infections in patients receiving immunotherapy in oncology

Know the immune-toxicity spectrum
Identity dyumumty risk factors
Inform patients and thew hea

Immune checkpoint

Q inhibitor administration
PREVENT
‘/’ B

- i W @ Infectious risks
Relapse, recurrence Mou"roa NTICIPATE/ On-reatment follow-up re | ated tO C h ron | C
Immunosuppression Off-reatment follow-up

complontions infection?

Infecti i<k Minimal++ Olivier Lambotte
nfectious risks

YES related to . e )

steroids and RS Elminate progression Immune chechpommt inhd=tars and

Patient information "m

IMMUNOSUPPIEsSSIVE  DWuss: i ey susponsion s T A T —_

“Refer to organ specialist 7
drugs Corticosteroids 7
Other immunosuppressive drugs 7

L e

Champiat et al. Annals Oncol. 2015

~ECCMID = [r— o0



Be careful ! A new symptom in a patient treated with immune
checkpoint inhibitor could be an infection rather than an irAE !

* Infections are differential diagnosis of irAES (kyiet al. J immunother Cancer 2014, Pradere et al. Eur )
Cancer 2017...)

- CMV colitis or Clostridium difficile infection

- Pulmonary aspergillosis, pneumocystosis, flu...
- Hepatitis E

* A symptom = systematic investigations

Cancer progression

1

New symptom | b irAEs

!

Unrelated disease (infection ?)

Some recommendations:
Pneumocystis prophylaxis if prednisone > 20mg/d > 3 weeks

Look for an opportunistic infection if the patient’s status worsens after the start of
iImmunosuppressive treatment



What are the infectious risks for cancer patients treated with

ICls?

1. No intrinsic infectious risk related to the molecules (redeiman-sidgi 6 et al. ciin
Microbiol Infect 2018)

2. The main risk is related to the use of steroids and
immunosuppressants in immunocompromised patients with
metastatic cancer

3. Is there a risk of Immune Reconstitution Syndrome in patients with

chronic infection?
= Exclusion in clinical trials of

* Chronic viral hepatitis
* HIV infection



Is @ chronic viral infection is a contraindication for the
use of immune checkpoint inhibitors?

* Hepatitis B and C: NO, but monitoring of liver enzymes, and better to have
negative HBV DNA

* HIV: ? IRIS? NOI!

C Oncol 2018 Jul 13(7) 1037-1042. dot: 10.1016/ tho.2018.03 031. Epub 2018 Apr 6

Safety and Efficacy of PD-1 Inhibitors Among HIV-Positive Patients With Non-Small Cell
Lung Cancer.

~ ~ ™ 1 - - 7~ m § W~ - L - . A
';_ria;k‘ﬁ ial' Faig J? Leonardi GC', Adeni AE', Subegdio SJ', Lydon CA', Rangachari D? Huberman MS?, Sehgal K2, Shea M?, VanderLaan
PA3, Cheng MP* ?-'d".v FM4, Hammond SP*, Costa DB?, Awad MM®

Ann Oncol 2018 Apr 1,29(4):1065-1066. doi: 10.1093/annonc/mdx817

PD-1 blockade in HIV-infected patients with lung cancer: a new challenge or already a
strategy?
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Optimisation pré-immunothérapie

~ 11.00.12.00 Chairs: lsabel Ruiz-Camps 11:18
Possible impact of new immunomodulators on Infection and Dawid van Duin ey, 14 ket /5T
infection management HALL B

How to optimize the management of infections in patients who will
be treated / are treated with immune checkpoint inhibitors ?

1. Perform HIV, HBV, HCV serologic testing for ALL cancer patients...
Ramsey et al. JAMA Oncol 2019

1. Get an IGRA for patients at risk for tuberculosis ? For all ?

2. Vaccinations allowed !!
* Wijn DH et al. Eur J Cancer. 2018 : a cohort study during two years

Influenza vaccination in patients with lung cancer receiving anti-programmed
death receptor 1 immunotherapy does not induce immune-related adverse

events. Immune checkpaint inhdxtors and
infectans

Olivier Lambotte

Anti-PD-1 in vaccination optimization : a perspective ? ... (PanE et al. Front Inmunol. 2018)
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Optimisation des patients

iImmunothérapie

11:00- 12 00 Chairs. Isabel Ruiz-Camprs 11.19
Possible impact of new immunomodulators on infection and David van Duin Sty M Ayt 2T
miection management HALL B

How to optimize the management of infections In patients treated
with immune checkpoint inhibitors ?

1. Set up a network of organ specialists and Internists in Paris Sud University

2. Set up a dedicated meeting for discussion and management of difficult
situations (national meeting iTOX, twice / month, conf call.)

3. Creation at G Roussy of a prospective registry of the IrAEs: REISAMIC (2014)

4_ldentification of a reference center at Paris Sud University
centre.immunotox.hups@aphp.fr Diivier I ambatte

e Qupnl 307 Acr ITI8) 55-TL o 16 LI a4 (a2 N1 (e 13

Managemen! of immune checkpoln! blockade dysimmune loxicities a colleboralive position paper

Cracean 0 Lasoete OF Beren [°. Getow R Beraescy o Camareal I°, Casaat C' g o0 P4 Comen I Duan A® (e 37, (= "'

Poancen M Lareea J' LaPaec)' DeMasn L™ Mate G, Mchat ™ Sacel D' Sora 00" Poten OV Remern A™. Macaietie A"

Immune checkpont inhibiters and
Infections

¥ ESCM

“ECCMID




Pembrolizumab & JC virus

Some exemples ?

JC Virus

ORIGINAL ARTICLE

2019
Pembrolizumab Treatment for Progressive

8 patients including to 2 HIV-infected Multifocal Leukoencephalopathy

2 Improvements
| d Irene Cortese, M.D., Pawel Muranski, M.D., Yoshimi Enose-Akahata, Ph.D.,
4 Stab € ISeases Seung-Kwon Ha, D.V.M,, Ph.D.. Bryan Smith. M.D.. MariaChiara Monaco. Ph.D..
P WOrsenlngS and deaths Caroline Ryschkewitsch, B.S., Eugene O. Major, Ph.D., Joan Ohayon, M.S.N.,
Matthew K. Schindler, M.D., Ph.D., Erin Beck, M.D., Ph.D., Lauren B. Reoma, M.D.,
1-3 infusions Steve Jacobson, Ph.D., Daniel S. Reich, M.D., Ph.D., and Avindra Nath, M.D.
Boost of JC-specific immune responses

2 irAEs (rash / flare of psoriasis)




Risque d’IFl sous immunotherapie

Immune Checkpoint Inhibitors
IFI treatment

* (TLA4
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Anti-PD1/PD-L1 pour le sepsis ?

Some exemples ?

Sepsis

Involvement of the PD-1/PD-L1 pathway to limit the
inflammation but could favor a secondary phase of
Immunodepression

Shao et ol Criticol Care (2016) 20:124
DOI 10.1186/513054016-130) -x

Critical Care

RESEARCH T

Monocyte programmed death ligand-1 @
expression after 3-4 days of sepsis is

associated with risk stratification and

mortality in septic patients: a prospective

cohort study

Sensitivity

o
.-

o
>
'

ROC Curve

Source of the Curve

the percertage of PO.L1 on monocytes
MF1 of PO-L1 on monocytes
— SAPSH
SOF A score
(" |
02
L=
c4
Reference Line

L L
04 08
1 - Specificity

Cl= % PD-L1 monocytes + SAPSII




Inhibiteurs de mMTOR versus

Infections virales : mécanisme

11.00-12:00 Chairs tsabel Ruiz-Camps 1136
Possible impact of new Immunomodulators on Infection and David van Duin s, 14 et 7T
infection management

HALL B

IFITM proteins restrict virus entry by inhibiting virus-cell fusion

| EBOV
HIV f

: L /\(’ f o
(v ; ) | \ )\I/
| ,l\ |

l
IJ
J IFITM1 1Fi'T M2

(

Jirus-cell ._\‘, f IFITM3
o 4, 1\ \
.-{‘ i "~\ Alex Compton
i mTOR inhibitors a9 broad specyum
Plasma I' ( T
membrane | | Endosome
: |

3 H

therapeutics: relevance for irdecuon
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Inhibiteurs de mMTOR versus

Infections virales

s

11:00.12.00 Chairs Isabel Ruiz Camps 11 41
Possible impact of new immunomodulators on infection and David van Duin ey, 18 bt 22T
infection management HALL B

The mTOR pathway as novel regulator of IFITM3

mTOR inhibitors lower an intrinsic barrier to virus
infection mediated by IFITM3

Guoli Shi®, Stosh Ozog", Bruce E. Torbett®, and Alex A. Compton®’

e

Rapamycin = mTOR -

FITM3 — @ @ Alex Compton

mICR inhibitors as broad-spectrum
Endosome
Endosome
+ VsV HIV
VSV-G
* IAV

Shi, Ozog, Torbett, and Compton. PNAS, 2018
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MTORCZ inhibition results in IFITM3 degradation

Rapamvycin

S ——

mTORCZ * Survival
_{: * proliferation
€ Akt ) | # glucose uptake

Rapamycin

elF4E> — GEBPY Angiogenesis
P
* Translation
* Proliferation SREBP1c
* Survival Lipid biogenesis Autophagy
({60\ Q\o o ns
siRNA: © @& ° 1004 =
S semm £
140 == s | Raptor % 80- -
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s ﬁclbh management

Rapamycin — mMTORC2 ¢l
IFITM3 @

4

Endosome

f’f‘i impu:! of ncw immunomadulators on Infection and

Chairs: Isabel fuiz Lamps
Daved van Dum

The mTOR pathway as novel regulator of virus entry

Shi, Ozog, Torbett, and Compton. PNAS, 2018
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Impact des ATB sur le biofilm de la

sonde d IOT

X ) )

N . » .
T B 4 g\ » . U . o . ")

\-\~

HALL N

- ETT PA
' ; Pseudomonas

—
" =SS aeruginosa

Pt i i wecapa | €ndotracheal lube

- : _— growth

- &4 —

- -

L Femmandez et al Poster ECCMID 2019




Conclusions

« Nebulized antibiotics are frequently administered in
mechanically ventilated patients
» However:
—The two RCT in Gram Negative VAP have resulted
negative :
-w to decrease upper but not distal airway
%\T burden. Consequently they can b effective to treat

« Therole in MDR/XDR VAP needs to be further explored
for eficacy and for prevention of relapses




PAVM a P. aeruginosa:

épidemiologie

100 W (heioe fgnace Mo i Loaches 17 04
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ALLN

Laremverags = The managemen? of hospetal acquared
prawond

United States
VAP: 13.5% (68/502)

Pa -VAP: 3.4% (17/502) VAP: 153?(996/495)

Pa -VAP: 4.8% (24/495)
*
Asia Pacific
VAP: 16.0% (60/376)
Pa -VAP: 3.2% (12/376)

Latin America
VAP: 13.8% (69/500)
Pa -VAP: 4.6% (23/500)

Global
VAP: 15.6% (293/1,873)
Pa-VAP: 4.1% (76/1,873)

UCUNN Kollef M, Crit Care Med, 2014

UNIVERSITY OF CONNECTICUT
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PAVM a P. aeruginosa
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Pseudomonas VAP

* Mortality common

 Attributable mortality recently estimated at 20%
» Seems to be due to prolongation of ICU stay, not direct cause of death
Von Cube, M, Intensive Care Medicine, 2018

* Worse than estimated 13% attributable mortality due to VAP overall
Melsen W, Lancet Infect Dis 2013

* Recurrence common

* 19.7% of 314 had at least one recurrence
Planquette B, AJRCCM, 2013

JCONN

INIVERSITY OF CONNECTICUT
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What about Acinetobacter?

* One retrospective cohort study, multivariate analysis
* Included VAP, VAT, colonization

Table 3
Vanables associated with ICU mortality - multivanate analyss.
Vanable ICU non-survivors ICU survivors Multivaniate analysis: OR (95% (1 P
VAP 53 (525 17(327 0.9(0.91-155 0.151
Monotherapy treatment 31(307 19(365 097(0.74-123 0.824
Bacteremia at diagnosis 1(109 1 (19% 1.0(0.71-1.37 0.836
Adequate empirical therapy 29/86 (33.7 71/43(163 1.0(0.80-1.32 0.463}
SOFA score at diagnosis 86(37 5.7(26 1.06 (1.03-1.09 0.001

Time of treatment

0.98 (0.96-1.01

0.160

UCONN

J INIVCDQ!TV(\B CONNECTICNT

da Silveira F, J Crit Care, 2019
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Comment améliorer le pronostic

des PAVM a pyo ?

O 18X Py igaco Marin Lowches
' 4

: - » -— - r '
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-

How can outcomes be improved?

» Treatment failure does not appear to be due to delay in appropriate
therapy in most cases

* Not associated with dual therapy (except XDR-PA)

Planquette B, AJRCCM, 2013
Deconinck L, Infectious Diseases, 2017

* Not improved by aerosolized antibiotics

* Not improved by prolonged course of antibiotics

* Removes targets for improving outcome

UCONN

UNIVERSITY OF CONNECTICUT




Pas d’interet a une bithérapie ou un

ttt plus long

T ;T‘ .a % B R T a W4t u L | =y 1723

HALL N

Summary

* Pseudomonas VAP common, associated with poor outcomes
* Dual antibiotic therapy not associated with improved outcomes
* Longer courses of therapy not associated with improved outcomes

* Adjunctive treatment with aerosolized antibiotics, vaccines have not
improved outcomes

* Currently, VAP prevention strategies are the most important
interventions

UCONN

UNIVERSITY OF CONNECTICUT




Maladie émergente :

Variole du singe

11:00-12:00 Chairs: Francesco Castelli 11:06
Monkeypox: management issues of an emerging viral infection Marc Van Ranst Mons, 1% dgrd 2019

HALLE

Viral zoonotic disease similar but milder than small pox

Primary infection from animals with secondary human to
human transmission

Two genetic clades of the monkeypox virus have been
characterized: West African and Central African

Typical lesions - centrifugal distribution; on palms of the
hands/ soles of feet

Chikwe Ilhekweazu

Lymphadenopathy is common Lessons from African monkeypox

outbreaks

Appears more severe than it actually Is
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High Consegquence Infectious

Diseases (HCID)

00 - 12:00 Chalrs. Francesco Castelli 11:30

Marc Van Ranst Morcmg, 15 Aped 2019

HALL E

Ikeypox: management issues of an emerging viral infection

Examples: Contact HCIDs

Also known as viral
haemorrhagic fever (VHF)

Crnmean-Congo
haemorrhagic fever (CCHF)
Ebola virus discase

Lassa fever

Marburg virus disease

Mike Beadsworth

LU0 virus disease
Argentinian and Bolvian
haemormrhagic fever

Imported monkeypax

Severe fever with
thvombocylopaenic syndrome




Traitement

de la variole du singe

11.00.12:00 Chairs Francesco Castelll 1146
MO“kEngX. management Issues of an emerging viral infection Marc Van Ranst Wondng, (S Apet 019

HALL E

Experimental treatments

* Tecovirimat (TPoxx)

Pan-orthopox p37 inhibitor - prevents virus from leaving an infected cell
Prevents death in lethal challenge monkeypox and rabbitpox animal models
Phase | trial = well tolerated, no SAEs - FDA approved for smallpox

*  Brincidofivir
Lipld conjugate prodrug of cidofivir — oral; less renal toxicity
Active In vitro against orthopox viruses, CMV, adenovirus, BK virus, HSV
Survival advantage In lethal rabbitpox model, even with delayed treatment
Phase | trials >1000 subjects; Phase |l trials for CMV in STC patients (failed)
Ongoing trials for adenovirus

Increased ALT/AST common, diarrhoeéa with cumulative éxposure

$X ESCMID




Parametres du LCR

SF space - neither in health nor durig
infections a homogeneous compartn

Gerber J et al, Neurology 51 (1998) 1710-1714

Parameters in ventricular and lumbar CSF during
CNS infections

.
L
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—
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PK/PD LCR
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PK/PD LCR (2)
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Téube’rj MG et al. J Infect Dis 1984; 149:568-74

Antibacterialsa CSF

i less active: n

’i broth or plas

i -lower pH

e -poorer nutritional
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MIC = minimal inhibitory concentration; MBC = minimal bactericidal concentration




PK/PD LCR (3)

f I o
= «
J

ntrations often are not equal: ceftazidime and
ceftriaxone distribution in cerebrospinal fluid and cergbral
extracellular space in rats by microdialysis (no men’m)

Granero L et al., Antimicrob Agents Chemother 1995;39:2928=3 1

ml)

Concentration (ug/ml)

Concentration (pz2

Time (min) lime (min)

FIG. 1. Mean levels and standard deviations of CFZ in plasma (@), the FIC
extracellular space of the striatum (M), and the CSF of the lateral ventricle (A)
after administration of a constant-rate intravenous infusion of 18 mg/h to rats.

5. 2. Mean levels and standard deviations of CFX in plasma (@), the
extracellular space of the striatum (M), and the CSF of the lateral ventricle (A)
after administration of a constant-rate intravenous infusion of 18 mg/h to rats.

Steady state after 210min, i.v.-infusion stopped at 300min




PK/PD LCR (4)

trathecal penetration of meropenem and vancomycin administered
by continuous infusion in 22 patients suffering from ventriculiis
Mader MM et al, Acta Neurochir 2018;160(11):2099-2105

Ccse/Cs = Col/CX=
0.20 +0.11 N0

(range 0.02-0.40)

Meropenem CSF [mg/L]

Vancomycin Serum [mg/L] Meropenem Serum [mg/L])

Repeated sampling, retrospective analysis

Vancomycin started with a dose of 30 mg/kg/day (initial bolus of 30 mg/kg),
target serum concentrations 20 to 30 mg/L.

Meropenem started at a dose of 6 g/day after an initial bolus of 1 g over 30
min, target serum concentrations 16 - 32 mg/L.




PK/PD LCR : physiologie

Why are the concentrations of man
drugs lower in CSF than in seru

» CLm — CLdlﬂ'
® CLOllt — CLdlff + CLblllk

out

-

Hydrophilic and/or high molecular mass: %
CL > CLygy —> ‘csﬂcss-m. teee << 1
Lipophilic and/or low molecular mass:
CLpk <<CLgg =  Ccsp/Cserum,free = 1




PK/PD LCR (5) .
selon les antibiotiques

Hypothetical concentration-vs-time curves of drugs in serum and CSF ~
during a continuous infusion or after short-duration infusion

STEADY STATE SHORT-DURATION
00 C (mG/D) oo € (G/D

250- —

200 - 300

180 + 100




PK/PD LCR des fluoroguinolones

Concentrations-time curves of fluoroquinolones in serum
and CSF after a short-duation infusion in patien

CIPROFLOXACIN 200mg/30min 1i.v. OFLOXACIN 400mg/.

2 3 l ‘ 3 . . <
C(mgs) . C (mg/1) [.l!l)(){)lHt\( (,U,Hn(\\ )
3 Hiycdrophilic quinolone (MIML 361 Da, parti
1 » -‘..) : (.‘
/ .."."\\’ . )‘ '," R ZAlidea i) . o » \
(MM 331 D, partition flon coeliigient at pil

1.4 0.33)

coaelticient al g)H AL

Lo | Ui L

o ranu

} T j'h T T T T T —r=
0,001 T e e A" 10 12 14 ln—zo 22 24
0 2 4 6 8 10 12 14 16 18 20 22 24 Zeit (h)
Zeit (h)

=4~ Ofloxacin 8§ =&~ Ofloxacin L —+ N-oxid §
—&— Serum  —&— Liquor —*- N-oxid L ~©— Desmetlhyl- 5O Desmethyl- L

Nau et al, JAC 1990; 25: 965-973 Nau et al, AAC 1994; 38: 1849-1853




PK/PD LCR de la Fosfomycine

Small hydrophilic drug
(MM 138 Da, partition
oefficient 0.001)

Serum CTSF-concentrations mgA

Figure 1: Semilogarithmic plot of fosfomycin serum (o) and
CSF concentrations versus time in 35 patients receiving a
5 g bolus dose. x = beginning, and O = end of i.v, infusion

ningeal inflammation

Hydrophilic small molecule:
concentration-time curves of fosfo-
mycin (MM 138.1 Da) in seru d
CSF after a short-duration in in
patients without meningitis

CmaxCSF AUCCSF/ AUCS
56 1l1.6mgl  0.092

10g  17.7mg/™  0.138
=

-

Single patients with meningitis

Kiihnen E et al, Infection 1987; 15: 422-4




PK/PD LCR du Linezolide

Lipophilic small molecule: Pharmacokinetiks of linezolia
VIM 337 Da, partition coefficient 2.7) in serum and CSF

\".v’.‘.‘.Y

in patients with Staphylococcus spp. ventriculity

Dosing: 2 x 600mg linezolid/d

C, .. after the first dose 12.4 + 4.2mg/l
C...csp after the first dose 6.6 + 1.7mg/l

'Steady State in serum and CSF after 5th dosegy

‘ AUC ~st/AUCsg, after first dose 1.0 + 0.3
AUCs/AUC;, steady state 0.8 +0.3

Beer et al, AAC 2007; 51: 379-82




PK/PD LCR de la Daptomycine

yaptor p Brmacokinetics in nine patients with external
e ] ncular dramage and healthcare-associated meningitis (10
mg/kg daptomycin i.v.)

\

B

Supplementary
Figures 1 & 2:
Estimated
concentrations in
plasma and CSF
for each patient
versus time

Serum CSF

385588

:
niration (mg/)
353558R7)

<
w

Concentration (mgA)

8 8 &§ 8 8 3 8 8

Conce:
o

Time (h) Time (h)

Table 2 Main pharmacokinetic parameters of daptomycin In plasma (compartment 1) and CSF (compartment 2)

AL
......

%627 85.92 057 808 873 O R————— Piva S et a/,
9 13663 %815 I3 327 681 031 23 032 Neurocrit Care

Mean 8814 8189 067 851 426 514 17
) 2804 928 211 273 o 128 374 O 2019, Jan 3

The AUC and C__, ratio values are also presented, suggesting a highly imted passage of the drug from plisma to the liquor
AUC area undes the curve, CSF cerebrospinal fusd, € highest concantration, [, time 1o peak




PK/PD LCR vs BMR

Bacterial CNS infections with resistant bacteria

Strategy
 Quantitative in-vitro susceptibility testi

» Use in-vivo bactericidal antibiotics
 Ideal: CSF concentrations > 10 x MIC (MBC)

* Increase dose, €.g. cefotaxime 300 mg/kg
BW/d, maximum 24 g/d, or ”openem 15g/d

o If available, choose moderately lipophi’
compound -
aventricular therapy: -




Methotrexate: MM 454 Da,
_therapeutic concentration®
> 10%M = 0.45mg/I

2>

Metholrexale concantration (M)

Figure 3. Methotrexate Distribution (Msan x=Range) in Five
Studies after Administration of 6.25 Mg per Square Maotor via
the Ommays Reservoir,

The ventricular concentration reached 8 peak of 2 X 10-4 M
and then fell exponentially with a three-phase hatflife of
two, four and eight hours. Methotrexsate rapidiy distributed
throughout the cerebrospingi-fluid space, reaching lumbar
concentrations of 8 x 10-* M at four hours. Lumbar and ven-
tricular “therapeutic concantrations” wore maintained for al-
most 48 hours. Low seérum concentrations ware maintained
for 48 hours, indicating that tho cerebrospinal fiuid probably
represented a ' ‘réservoir'’ for methotraxate to return Lo the sys-
temic circulation.

Shapiro WR et al,
NEJM 1975; 293:
161-166

Melhotraxate corcentration (M)

thours

Figure 4, Intraventricular Methotrexate Concentration in Nine
Individual Studies aftor Lumbar Administration,

Solid circles reprasent sevon studies at a methotrexate dose of
§.25 mg per square meter, Open circles represent two studies
al a mathotroxate dose of 12.5 mg per square meter. Thara was
considerable variation (n the entry of methotrexate into the
ventricle as comparad 10 ventricular concentrations after Om-
maya-reservoir Injection (Fig. 3). Peak concentrations rangod
from€ x 10-"M102.2 X 10-*M, but there was no obvious rela-
tion batwean concentration and dosage. Although ''therapeu-
tic concentrations™ werse achieved in most of the studies, the

“therapeutic concentrations” in five did not last for 24 hours. '




Risque convulsif des beta-
lactamines

Al /’//?’

o
'/{ 9/”"53[@—0/0

\ : 0.01 0033 0.1 033 1 a3
001 0033 01 033 1 001 0033 01 033

Dose (xmol) Dose (pmol) ) Dose (smoi)

FIG. 5. Dose-response curves of seizure intensity score determaned from . = - )
behavioral changes after icv. injection of B-lactam derivatives (sce Matcrials F1G. 6. Dose-response curves of seuure miensiy score determined from chavioral chane injection of B-lactam derivatives (sce Materials
and Methods for grading). A, benzylpenicillin; O, aztreonam; &, amoxicillin; @, h“h’"‘:r;l "h""g"’: after iy -z s (e cnals  and Meth cefazolin; O, cefoperazone; A, cefuroxime; O,
ampicillin; @, sulbenicdln and Methods for grading). O3, azlocillin; &, piperacillin; @, imipencm; A, me-  cephradine 0 23.9424

docillin; @, meropenem

Pro-convulsive properties of 3-

lactam antibiotics

Adult male Wistar rats, injection into the lateral
ventricle

Epileptogenic potency: cefazoline >
benzylpenicillin = imipenem > ceftriaxone >
meropenem >> cefotaxime

De Sarro A et al., Antimicrob Agents Chemother
1995; 39: 232-7

ot eom 01 02 1 ntrathecal therapy with B-lactams

Dose (gmol)

behavior changes aer i, mcion o -scam dermanes (e wers. ] [N CESSA ry an d dan gerous !

and Methods for ing). M, ceftriaxone; O, cefltazidime; 4, cefotaxime; O,
ceftizaxime: A. cefixime.

Selzure score




PK/PD LCR:
attention débit DLE/DVE

AR s ., X 10,
- s B "\("“(‘;/"r"‘

"ip between the amount (ml) of cerebrospinal fluid (CSF) drained ¢ e
armacok B e el e s i A Al . ra'n 0 C u ng the period
rmacokinetic sampling and the total clearance of colistin (CL/Fm, liter/h).

of pharm

0079 y=00001x+0.0171
0,06 R®=0.4513

0,05
0,04
0,03 S
0’02 CL,,: depends

' on the amount of
g0t CSF drained!
0 T 1

—_—
T
—
=
£
™
—
5
O

100 200 300

CSF drained (ml)

Roberto Imberti et al. Antimicrob. Agents Chemother. 2012; 56:
4416-21. doi:10.1128/AAC.00231-12
This content may be subject to copyright and license restrictions Antimicrobial Agents
and Chemotherapy

JOUrna,S.ASM.Org Learn more at' ljbllur‘nélsla"srvr‘\jdrg/céhlerﬁ/pe{'rnnsSlo‘n»s;




ATB intraventriculaire

(Temparary) hearing loss, epilepfic

e S 1 Wimg every 24h
soizures, aseplic mening s,
cosinophilic CSF pleocytosis
e S 1 Wimg every 24h Similor as gentamicin 38"
ez 0550 mg every 244 (Temparory) heoring loss 38"
Iempneomec Up © 1 mg/ig every [24-M48h (Temporory) heoring loss, epileptic 3]
soizures, rodiculitis, ronsverse myelfs
arachnoiditis, poroplegio
A >-20mg every 24 h (Temporory) hearing loss —
Tt prownwmn T e 2500000) every 12-24h Maeningeol inlammation, with high doses B 40414
SUoERL - g 1250000 R0000-2500001V) epiloptic seizures, loss of oppetie,
sy 245 ogitation, cosinophilio, edeme, pain
albuminuria
ST o " Fovor
W NG ey None reported; beloldociam anhbiobcs of a4
hunh concentrahons con Couse
oplloplic
rsew No sovere side effects report

4 ’
' | y

/ Wy wenry IAN, 1mg emry 17h
Awg amry A}

A

) Sy wmey /A

> B

Simultaneous intravenous and intraventricular
administration helps to reduce the selection of resistant
bacterial Combine colistin with a carbapenem!

SN

Nau et al, Curr Opin Infect Dig 20183157068



PK/PD LCR (7) :
Conclusion

Take-hnome message

After i.v. infusion: lumbar often higher than ven
concentrations

#
T4, in CSF often longer than in serum

CSF concentrations 2 10x MIC/MBC optimal
Timg-dependent antibiotics: avoid CSF levels below MIC

Bacteria with reduced susceptibili%
a) increase i.v. dose, if possible &
b) when drugs with similar activity are available, choose
a low-molecular, moderatelyslipophilic .compound

Vancomycin, colistin, aminoglycosides, daptomycin:
consider intraventricular injection.
V4=0.3l,t,,=5-20h




Classification des MAC

Mycobacterium avium Complex
12 Species

r—-——— other SLOWLY GROWING SPECIES e

, ‘M vulnern I +MAC

Lr M. bouchedurhoneme
M codombeense

M. marsesbense

M. paraintracellulare
M. lepraemunum

M. yongonernse

4

M. timonen se

M_TERRAE COMPLEX (Fig. 4)

RAPIDLY GROWING SPECHES 7 L |

HGS Phylogenetic tree, based on the 165 rRNA gene, lor the species belonging to the M. avium complex

Tortoli E, et al. J System Evol Micro 2004:54:1277-1285.
E i van Ingen J, et al. Int J Syst Evol Microb 2018:68:36666
o Tortoli E. Clin Micro Rev 2014:27:727-752




Traitement des MAC

Treatment of Pulmonary

M. avium comEIex

Questions being considered in revision of ATS/ESCMID/ERS/IDSA
NTM guidelines

* Macrolide vs non-macrolide regimen
* Two vs three drug regimen

* Daily vs intermittent therapy

* Use of aminoglycosides

* Duration of therapy

»

3 Nationael Jewrah
(A L
w9 ) e .



Algorithme

de traitement des MAC

Treatment of Pulmonary

M. avium comEIex

MAC
| 2
Macrolide - 3
Yes s sensitive L _No | =
avities Presen P S g
| Moxifloxacin Rifampin o
L Hes Bedaquiline Ethambutol c
, Inh. amikacin Other drug ®
3X/WEEK DAILY Other drugs? ' 3
Azithromycin || Azithromycin D
=

|

Rifampin Rifampin :

Ethambutol Ethambutol :
|

|

S National Jewish | e ‘ ;7
— | - [Add IV Amikacin| | iGasas
' * Clanthromycin is alternative —




Algorithme de traitement des MAC

resistants aux macrolides

Treatment Outcomes for MAC
Macrolide Resistant

| Culture Conversion

Macrolide resistant

No surgery/aminoglycoside 5%
Some surgery/aminoglycoside 15%
Surgery + prolonged 80%

aminoglycoside*

* 2 6 months IV aminoglycoside

Gnffith DE, et al. AJRCCM 2006:174:928 Wallace R, et al. Chest 2014:146:276-282

8.,':':;“-“""' Jeong BH, et al. AJRCCM 2015;191:96-103 Koh WJ, et al. Eur Respir J 2017:50
Semmce by L Moon SM, et al. Antimicrob Agents Chemother; 2016 Morimoto K, et al. Ann ATS 2016:11:1904




Cas du Mycobacterium abscessus

13:30 - 15.30 Chairs: Delia Goletti 13:18
Update on diagnosts and treatment of non-tuberculous Jakko van Ingen Monda, 15 Apeil 2019
mycobacteria [NTM) HALL D

Mycobacterium abscessus
An Evolving Taxonomy

19531 19922 2006° 2011‘ 20135 2016"

1“ L-J h:::.l h::u\
! — 201777 : 1 - \}

“ECCMID=:=

. o 33X ESCMID




13:30 - 15:30 Chairs: Delia Goletti 13:18
Update on diagnosis and treatment of non-tuberculous Jakko van Ingen Mondaxy. 15 April 2019

mycobacteria [NTM] HALLD

Proportions of M. abscessus complex
subspecies

Study lCoumw ITonl M. abscessus M. massiliense M. bolletil

Zelamny, 2009 us 40 68% 28% 2%
Van ingen, 2009 Netherlands 39 64% 21% 15%
Roux, 2009 France S0 60% 22% 18%
Harada, 2012 Japan 102 71% 20% 3%
Yoshida, 2013 Japan 143 63% 35% 2%
Nakanaga, 2014 Japan 115 60% 37% 3%
Morimoto, 2018 Japan 121 59% 44% 0%
Huang, 2013 Taiwan 79 43% 56% 1%
Kim, 2008 Korea 126 53% 45% 2%
Koh, 2011 Korea 158 44% 55% 1%
Lee, 2014 Korea 404 S0% 49% 1%
A Koh W.J. et al_ Int J Tuberc Lung Dis 2014;18:1141

Mornmoto K. el al. Respir Med 2018;145:14

“*ECCMID:

3 ESCMID




13:30- 15:30 Chairs: Delia Goletti 13:21
Update on diagnosis and treatment of non-tuberculous Jakko van Ingen Mondiay, 15 Aped 2019

mycobacteria [NTM) HALL D

Macrolide Resistance:
Implications for Treatment

e e e e

Days 3-5 Day 14 Genetics Subspecies Susceptibility Use
Phenotype Macrolide
Susceptible Susceptible Dysfunctional M. massiliense Macrolide Yes
ermidl) gene susceptible
Susceptible Resistant Functional M. abscessus® Inducible Possibly but
erm(41) gene M. bolletii macrolide don’t count
resistance as aclive
Resistant Resistant 235 rRNA point Any Constitutive Only for
mutation macrolide anti-inflam
resistance PUrposes

* 10-15% have nonfunctional erm(41) gene due T to C substitution at position 28
i?..::——-—

Haworth C. el al Thorax 2017:7211-u64

**ECCMID paereiaad 325 ESCMID



Algorithme
de traitement des Mycobacterium

abscessus complex

13:30 - 15:30 Chairs: Delia Goletti 13:24
Update on diagnosis and treatment of non-tuberculous Jakko van Ingen Mondy, 15 Aprd 2019
mycobacteria (NTM) HALLD

Treatment of
M. abscessus complex

IM. abscessus ’

[T Macrolide Resistance {_m

-

c

E

o

. inducible or mutational e 3

| S [ =

22 other drugs Macrolide E
Amikacin 21 other drug -
S—— — Amikacin z:

' <

2+ Mos ’ 2+ Mmos ‘9_]‘

Hac:ohde'7 {
21 other drug
| Inhaled amukacin

" ECCMID 3 ESCMID

f Macrolide
' 22 other drugs |
7 et l Inhaled amikacin J'




Traitement :

M. abscessus vs M. massiliense

Treatment Outcomes for M.
abscessus vs. M. massiliense

Study | Population Treatment N Sputum Failure to | Relapse
conversion convert

Koh, Non Cystic M. abscessus 24 25% 58% 17%
2011 Fibrosis M. massiliense 33 88% 3% 9%
Lyu, Non Cystic M. abscessus 26 42% 27% 31%
2014 Fibrosis M. massiliense 22 96% 0% 5%
Roux, Cystic Fibrosis M. abscessus 12 25%

2015 M. massiliense 7 86%

Park, Non Cystic M. abscessus 19 26% 74% 55%
2017 Fibrosis M. massiliense 17 82% 18% 0%

oy T Koh WJ, et al. Am J Respir Crit Care Med 2011:183:405-10

Hoath

Chol H, et al. Antimicrob Agents Chemother 2016 epub
Park J, etal. CID 2017:64:301-8



13:30 - 15:30 Chairs: Delia Goletu 14:26
Update on diagnosis and treatment of non-tuberculous Jakko van Ingen Mondaxy, 15 April 2019

mycobacteria (NTM) HALL D

Treatment Outcomes with M. abscessus
Systematic Review and Meta-analysis

* 14 studies identified — eight provided individual patient data (303 patients)

* Treatment success was defined as culture conversion for 2 12 months while
on treatment or sustained culture conversion without relapse until the end
of treatment.

* Treatment success Charles Daley
— Overall — 45.6%
— M. abscessus subspecies abscessus — 33.0% Treatment of NTM

— M. abscessus subspecies massiliense — 56.7%

* Imipenem, azithromycin, or parenteral amikacin associated with success in

M. abscessus subspecies abscessus

Kwak N, et al. ERJ 2019 epub

**ECCMID et 325 ESCMID




13:30-15:30 Chairs: Delia Golett 14:27
Update on diagnosis and treatment of non-tuberculous Jakko van Ingen Monday, 15 Apri 2019

mycobacteria [NTM) HALL D

M. abscessus: Recurrence and

/7 consecutive patients with M. abscessus pulmonary disease
- g wie NTM lung diseass
E’ -d —— M. abscessus lung disease
g F
s 604 :
£ |
§ R e
£ w Ay Charles Daley
rrd
& = f, .
= <09 Jr
3 & :Jr Treatment of NTM
o L}<l g 24 T T L
0 4 8 12 16 20 2424 x 45 60 L

Time (months)
All recurrences had a different genotype pattern (rep PCR)

Koh WJ. etal CID 2017:64:309-16

"~ ECCMID ==, Eumebr] 3¢ ESCMID




Traitement des Mycobactéeries non

tuberculeuses

Chairs: Dela Golett

Jakko van Ingen
HALLD

13:30- 15:30
Update on diagnosis and treatment of non-tuberculous

mycobacteria (NTM)

organism and goa

. Ireatment of MAC puimonary © uid -
. . the b et ilture ¢ nversion

three drug regim

).l' :
{ ) 2 |
o3
] sat ' 1 f A b T ’
e Treatment of M. abscessus puimonary tise 3se sh i incluge at
least three active drugs
A macrolidge should be Inclugeg whe ! ) 3 4 ¢ f
»
present or when the status of the gent 1 KNOWT
17 m '
J ]‘y[\”ﬂ\',.‘ f ",f"l'j cu ‘H"' { y.r!.(.{."“‘,.

e Duration of therapy: 1«

L e

ECCMID et X5 ESCMID




13:30- 15:30
Update on diagnosis and treatment of non-tuberculous
mycobacteria (NTM)

Natural history of Mycobacterium avium
complex lung disease in untreated
patients with stable course

Chairs: Delia Goletti 14:36
Jakko van Ingen Monday, 15 Aprd 2019

HALLD

Patients with MAC-LD

. la
S ¥4l

Stationary group
n=115(27%)

Patients remaining
untreated

n g5 18
Culture conversion 48 (52%)

&

(Started on L. within 3 vears)

Progressive group

n 3051(73%)

Patients started on Miguel Santin
treatment
1= 22 (19%)
Challenging clinical cases of NTM
INj al al |
®
)

“*ECCMID

3 ESCMID




Facteurs de progression vers une

mycobactériose maladie
non tuberculeuse

13:30-1530 Chairs: Delia Golett 14:37
Update on diagnosis and treatment of non-tuberculous Jakko van Ingen Mardey), 15 Apet 2018
mycobacteria [NTM) HALL D

Factors associated to progression of NTM-LD

Patient-related factors

Mycobacterial factors

FCEERE. . N ¥ e - et

* Severe systemic symptoms * Smear positivity

* Low BM|

* Extensive disease

Challenging clinical cases of NTM

_ * Mycobacterial species
* Fibrocavitary disease

SRS

(=]

“ECCMID




13301530
Update on dagnosis and treatment of non-tuberculous

mycobactena [NITM)

How to continue Tx?

* Azithromycin-containing regimen:

- AZithro + EMB + RMP

* Macrolide-free regimen:

MB + RMP/RBT

MB + RMP/RBT + FQ

— EMB + RMP/RBT + Clofazimine

28

I
vy

™

Chairs: Delia Golett
Jakko van Ingen

MB + RMP/RBT + injectable or inhaled agent (ALIS)

(=1

“ECCMID

14:40

Maredan, 15 Apeil 2019

HALLD

Miguel Santin

Challenging clinical cases of NTM

388 ESCMID




13:30.1530 Chairs: Delia Golett 14:42
U;\h\e ON GRAENOST and treatment of non-tuberculous Jakko van Ingen Morday, 1% Apnl 2019

mycobactera [NTM) HALL D

Intermittent vs. daily therapy

l IWallace R1. Chest 2014)

i {JeOng B AIJRCCM 20158)
Miguel Santin
Lrvteeyy

Challenging clinical cases of NTM

**ECCMID it 3RS ESCMID



13:30 - 15:30

Chairs: Delia Goletti 14:57
Update on diagnosis and treatment of non-tuberculous Jakko van Ingen Monduy, 15 Aprd 2019
mycobacteria [NTM) HALL D

Summary

An observational period for progression may be advisable before

starting therapy in patients with NTM-LD (nodular/bronchiectatic
disease)

* Therapy should based on the guidelines

Recurrences, either during or after discontinuing therapy more
often represent a new infection Miguel Santin
* Surgery represents a reliable alternative for patients with

refractory NTM-LD Challenging clinical cases of NTM

* Intermittent symptoms-guided therapy is an option when the aim
of treatment is to alleviate symptoms

e Betitge g

**ECCMID et 325 ESCMID




Maladie de Well/Leptospirose

1600 1B R

Chncgal fropscal medcaw managermen) of =de severe

mbe1un

‘ »

5 Key Points — Well's Disease
Well's disease 18 a severe complication of
leplospirosis thal camies a mortality rate of 5-16%
Clinical pearl = check U/A and chesl xray

Empiric treatmeont of febnle relurmmed Uavelern with
epidemiologic sk Is likely prudent, though
largescale protective efficacy dala are scanl

Novel approaches are already disrupting the
diagnosis of severe loplospirosis

Given the Increasing Inlarsection of leplospirosis
and health care rescurces, management
approaches could be equally disrupted In the future

‘4

—ECCMID
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Contagiosite des fievres
hémorragiques

 Lontact with bat or sick/dead apes
“ o High risk: Blood, vomit, diarrhea
- ONn Mmucous membranes, "Lrcken” skin
* AlSO present In
- Saliva, breast-miik, somen (3 mon
* Virus survives
- for hours on dry surfaces

- for days In Body Tlusds, Ingl. dead bxdies




Supportive therapy — different phases

Stage

Early febrile

Gastrointestinal

Complicated

Time since
symptoms

(days)

Management

Fever, weak, Oral hydration
myalgia, lethargy Able to care for self

+ diarrhea, vomiting, Needs intravenous
abdominal pain fluids

+ bleeding, shock, Fluid therapy
organ failure, Vital organ support
neruological Seizure control
complications Pain management

Modified from Malvy, Lancet 2019



Supportive therapy - |

Other infections Malaria Tx
Broadspectrum antibiotic
Doxycyclin

Shock Fluid, crystalloids
* Vasopressor

Bleeding Blood-Tx
Platelets, plasma, vit-K

Electrolytes Add potassium?

Hypoxemia 02 therapy
* Respirator

Renal failure Fluid, furosemid
* Dialysis

* Not available in low-resource areas

Malaria — similar symptoms
Translocation of bacteria from gut
Doxycyclin — rickettsia etc

Liberal fluid therapy, but...
Avoid «third-spacing»

Malnutrition -> vitamin K
Low fibrinogen* -> plasma

* Availability of lab testing

Renal failure >50%
Associated with fatal outcome

Modified from Malvy, Lancet 2019




Nausea,
vomiting

Pain

Ulcer
Seizures
Malnutrition

Supportive therapy - li

N e S

Metoclopramide,
ondesartron

Paracetamol,
Tramadol
Opiates

Ulcer prophylaxis
Benzodiazepines
Oral > enteral

Avoid NSAIDS, ASA — bleeding
Transdermal opiates — avoid
punctures

Extremely stressful — stress ulcer

Oral if possible
Nasogastric tube — bleeding?

Modified from Malvy, Lancet 2019




Immunothérapie pour les infections
a C. difficile

Antitoxin antibody-mediated therapies for C.
difficile infection

Passive immunotherapies Active immunotherapies/toxin-
e Systemic: based vaccines

* Humanised antitoxin mAbs * Systemic:

e Polyclonal IVig * PF-06425090 (Pfizer; phase Ill)

* Genetically and chemically detoxified
* Oral TcdA and TedB

* IgAbulin * VLA84 (Valneva; phase )
 Hyperimmune bovine Ig * Recombinant chimeric protein

concentrate linking binding domains of TcdA and
e Mucomilk (polyclonal-antibody Tcag

enriched whey protein

concentrate)




Recommandations sur la durée de

traitement des PAC

Duration: Guideline Recommendations

Guideline |Duration (days)
IDSA/ATS Minimum of 5 days, should be afebrile for 48-72 h, and no more than
(2007;2019 1 CAP-associated sign of clinical instability. (level I) A longer duration
pndg) of therapy if resistant pathogen or complicated by extrapulmonary
infection, such as meningitis or endocarditis (level 1),

ERS (2011) The duration of treatment should generally not exceed 8 days in 2
responding patient [C2]. Biomarkers, particularly Procalcitonin, may

guide shorter duration

BTS offer a 5 day course of antibiotic therapy for patients with low severity

(2009;2015;  CAP; consider a 7-10 day course of antibiotic therapy for patients with

NICE 2014)) moderate and high severity CAP (may need to be extended to 14 or 21
days according to clinical judgement; for example, S aureus or Gram-
negative enteric bacilli pneumonia is suspected or confirmed. [C]

ATS/IDSA VAP 7 day course; Procalcitonin guidance + clinical response
(2016)

ERS VAP 7-8 days; Procalcitonin not routine but serial levels good practice in
(2017) selected patients (e.g., MDRO; immunocompromised)

32 4 Summa
_!;' Lim s’



Vaccin contre Ebola

Ebola Virus Disease

i

Preliminary results on the efficacy of rvSv-ZEBOV-GP Ebola vaccine using the ring vaccination strategy in the control of an Ebola gutbreak in the 1'
Democratic Republic of the Congo: an example of Integration of research into epidemic response. '

Popeatad EVD case i, vtk aned wabhge] Fings, DYD (3984 3mMang vl Dnahed bad widaa't

» 71 infected people among 93695 people at risk vaccinated

* The estimated vaccine efficacy for those with onset of illness 10 day or more post vaccination is 97.5%,

95% Cl [92.4 — 99.1] and for those with EVD regardless of timing of onset of iliness is 88.1%, 95% Cl [79.9-
92.9].

httpa:/fwwwwha.int/csrfresources/publications/ebola/ebola-nng-vaccmation-results-12-2pnt-2019.pdf fug=1 Acgeys 120 Aprt 2010




Sensibilité aux ATB et Indice

déeveloppement humain

High HDI Middle HDI Low HDI Total (n=610) pvalue
(n=295) (n=187) (n=128)

Antibiotic not used 27 (9-2%) 6 (3:2%) 0 (0.-0%) 33 (5-4% ]

Sensitive to antibiotic Q2 (31-2%) 56 (29-9%) 40 (31-2%) 188 (302

Resistant to antibiotic 49 (16.6%) 37 (19.-8%) 46 (35-9%) 132 (21

Sensitivity not available 127 (43-1%) 88 (471%) 42 (328 4

Numbers are n (%), unless otherwise indicated. All tests are y* tests

Tabje 3: Sensitivity of organism by Human Development Index (HDI) from patients with a surgical site
iniection whe had awound swab taken

| SRR TR B N



Fricke

Microbiote altéré chez le
transplante d’organe solide

Microbioma in Solid Organ Transplant Recipients

Factors that alters Factors associated to
Microbioma dysbiose:

» Surgery * Dosing of
« Malnutrition . IMMUuNOSsuUpressi

M rriMee

* |schemia-reperfussion > ugs

injury

™A A2

* Immunossupression * DM after L

therapy * Bacterial infection

* Antibiotic therapy

UMt
Lee JR et al. Transplantation
WFeta

o1, Fbcaoh o1 2013 Graft and patient survival
| 014

pn 201
Am ] Transpl 2014

Kato K et al. Transpl Direct 2017




Synergie des beta-lactamines

Synergy with B-lactams

Synergy
-lactam e of stud Ref.
B Typ y Yes NoO
AMP Case report / in vitro X Sakoulas AAC 2012
CPT, AMP, CRO, CFZ In vitro (included DNS) X Sakoulas AAC 2014
CRO In vitro SEV with DNS b Hall JAC 2014
AMP, CBP In vitro PK/PD X Werth JAC 2015
CPT, ERT, AMP In vitro PK/PD X Smith AAC 2015
CPT, ERT, FEP, CRO", : :
CFZ* CTO In vitro X Smith JAC 2015
AMP, ERT(':CP:$O  GRL, In vitro +I- Hindler AAC 2015

AMP - ampicillin; CBP — ceftobiprole; CFZ — cefazolin; CPT — ceftaroline; CRO - ceftriaxone; CTO
- cefotaxime: ERT — ertapenem, FEP — cefepime; PIP — piperacillin




Interactions
Bacterie-Champignon

Types of Bacterial-Fungal Interactions

a Physical interactions b Chemical exchanges

Nn

fn _E ({.8) "ﬂgﬂn

»
ﬂ'ﬂ& Hypha \ Farneso /
'f’l\J'l( '.:‘A'"'..l' 4

¢ Use of metabolic by-products d Changes in the environment

N N
"o

A

Peleg et al. 2010. Nat Rev Microbio. 6.340-249




Recommandations du traitement des
Infections a C. difficile : data ?

Evidence for treatment recommendations of
initial CDI episode (Randomized, controlled trials)

N Percant Rolative Risk Quality of
Participants | resolution | (95%Cl) ovidance

(studles) (GRADE)

Maetronidazole (MTR) vs. vancomycin (VAN)

Initial cure 843 (5°) /8 (MITR) 0.89 OODD
87 (VAN) (0.85, 0.96) 0.0008 high

Sustained 843 (5%) 63 (MTR) 0.8/ OOOD
response /3 (VAN) (0.79, 0,96) 0,003 high

Fidaxomicin (FDX) vs. vancomyecin (VAN)

Initial cure 1,005 (2°°%) 88 (FDX) 1.0 OODD
86 (VAN) (0.98,'1.1) 0.36 high

Sustained 1,005 (2**) 71 (FDX) 1.2 OODD
FesSPONse 57 (VAN) (1.1, 1.4) <0,0001 high




Evenements cardio-vasculaires lors
des infections invasives a
Pneumocoque




Epidemiologie de la Fievre de

Crimeée-Congo

Geographic distribution of CCHF |
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Differentes phases de la Fievre de
Crimeée-Congo

‘I' seconp | -
| PHASE

PLTS Sn T i T
S28s - .1 Disseminated
o2e Intravascular |

.. o Coagulation

AST and ALT

- o’e j
. *| Fatallty

* " arere Yok . . .- » . -
Q- Y 0 R oo i >
o ey v X e
y X .
. 124
0 “\NT

Incubation Prehemorrhaglc period ' Hemorrhagic period
3-7 days 1-7 days <

-

Supportif Therapy Supportif Therapy
Antiviral Therapy? Corticosteroid?

Creonul Q.




Etude REACH : effet d’une intervention
multimodale d’hygiene retrouvant un effet
significatif sur I’acquisition d’une infection a

VRE (step T

REACH clean




Résistance au Linézolide

Resistance to linezolid

Acquired mechanisms of resistance. Clinical isolates

Microorganisms

Mechanism of resistance

Cross-R

S. aureus
S. epidermidis

S. haemolyticus
CoNS

Mutations 23S rRNA

G2576T, T2500A, others
G2576T, G2603T,C2534T,T2504A
G2474T, G2447T, others

G2576T

G2576T, others

Pleuromutilins (only
unidirectional)

S. aureus
S. epidermidis

S. haemolyticus; S. cohnii;

S. capitis, other CoNS

Acquisition of Cir methyltransiyrase
Methylation at A2503G (23S rRNA)
Phenotype PhLOPS,

cfr-1 and cfr-2 genes

Transferable

Phenicols
Lincosamides
Pleuromulilins
Streptogramin A

16-member ring
macrolides

S. aurcus
CoNS

Mutations ribosomal proteins L3, L4

Macrolides
Phenlicols

S. aureus
CoNS

Ribosomal protection OptrA protein
Transferable

Phenicols

S aurcus
IEPNNTS

Transferable

Ribosomal protection PoxtA protein

Phenicols
Tetracyclines




Mycobiome des patients en réa

Mycobiome in ICU patients
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Average relative Candida abundance
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