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Avibactami: une longue histoire et un

&

N4 .
& nouveau paradigme
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Act|V|te dv""awbactam sur les B-lactamases
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O X2

B- La‘éqtamases classe A B-lactamases classe B &
TEM, SHY, CTX-M, KPC, /< ‘
“GEs SME \OUI

NDM, IMP, VIM, PER, VEB é\e‘?’

B-lactamases g&qasse D

OXA-1, OXA-48, «OQXA 10 (pas
ampC, FOX, CMY, LAT, A@é DHA OXA-23 (Ab) s

D’aprés Falcgﬁe M et al. JAC 2016

Assoaatmns\ra\/ec ceftazidime (Zavicefta®), az@‘bonam ceftaroline

Q\(y
©




J aencan  Antimicrobial Agents
L SOCIETY FOR

xZ
z@ waosoroey and Chemotherapy®

In vitro activity of red?tazl(llme avibactam and aztreonam-avibactam against OXA-48-
W

<
&
carrying En rfffé@facmﬁﬂceae isolated as part of the International Network for Optimal
@Q;
Reus?ance Monitoring (INFORM) global surveillance program, 2012-2015
@55\0 -
- Kazmierczak KM et coll. 2&&8
.MBL -negative, OXA-48-positive &
e
c)@" E nterobacteriaceae (242) W@

Ceftazidime

Ceftazidime-avibactam

Aztreonam & =0.0151t0>128 128 >128 @L.ﬂl
Aztreonam-avibactam & <0.015t0 16 0.25 0.5 «0\5@ NA®
Cefepime &@*“’Q =0.12t0o =16 >16 > ]‘\@;»- 7.4
Meropenem P 0.03 to>8 4 | ‘3@8 23.6
Imipenem b@“ 0.12 to >8 4 & >8 0.1
Piperacillin- tdzﬂbdc.tarm: 4to>128 >128 >128 1.2
Amikacin ,\o\‘«*"& 0.5 to >32 49\ >32 83.5
Tigecycline <0.015108 2 92.6
Colistin ( 11—16@ 0.25 to >4 © >4 76.1
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Ceftazidime- Awbattam Susceptibility Breakpoints against
Enterobactenageae and Pseudomonas aeruginosa
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sensitivity analySis of PTA at different joint PK/PD targets

N
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Frequency and angimicrobial susceptlblllty of Gram-negative bacteria
isolated fromp&tlents with pneumonia hospitalized in ICUs of US

J Ant,m,mhchemmh%e 2018 medical centres (2015-17)

@elln S. Sader*, Mariana Castanheira, Rodrigo E. Mendes and Robert K. Flamm
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PK-posologies: quelques points clés
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S
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_\&é&
: & &
Interaction entre les 2 <& Non N
G—é' Q’b&

el . , & : .

Elimination rénale «#++ (adaptation si HD) &
QIQ .0'(\
o &
Q(Q ob\)
Doses IU/IAA & 29/0,5x3 &
& &
0O )
. & S
Doses pneumonigs® 2 g/0,5x 3 &
&) <
.Qf,f\ &
'S &
: w2 ©
Ratio plasgfa/ELF 0,30/0,30
5 g
Stabjligé sur 12h Oui ?;19

'19@ @QE(J

A
q:\(y van Duin et coll. 2016, Nicolau et coll. 2015, Falcone et coll 2018
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Pharmacokinetics and Dlalytlc Clearance

of Ceftazidime- Awbactaﬁr in a Critically ] wenean ANtimicrobial Agentg
Ill Patient on Contlnu\d‘us Venovenous L SOCIETY FOR )
Hemofiltration \ze,% microsiotoay | ANC ChemOtherap\/

TABLE 2 Plasgq'g pharmacokinetic parameters of ceftazidime and avibactam in a critically
ill patient rg€eiving CVVH and in healthy subjects

oo Value
&
¥ Ceftazidime Avibactam <2
N\ N
&X CVVH Healthy CVVH Healthy &
&%—"arameter patient? volunteers® ‘e';\%e’patient“ volunteers® Qf}\
& Cmax (Mg/liter) 61.10 57.35 -6&\ 14.54 12.93 D¢
O Conin (Mmg/liter) 31.96 03,0 8.45 L
& ty5 (h) 6.07 1.82 @ 6.78 1.79 -~
& AUC (mg - h/liter) 347.87¢ 128.269 (oe' 85.69¢ 20.664 &
58* CL (liters/h) 2.87 7.74 Q 2.92 12.03 (\(‘\
«° V. (liters) 27.23 18. ggﬂ‘ 30.81 21.08 0@0
® ls3
qp'\’ Qoﬂl\oo Q‘\o
© ] N
&~ & x&
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<0 S oS
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Suboptimal Clinical Respunge Rates with Newer Antibiotics Among Patients with

Moderate Renal Impa\uﬁ'lent Review of the Literature and Potential Pharmacokinetic and

L
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Pha rmacudynar@‘é Considerations for Observed Findings

CAZ-AVI: RECLAIM 1 and 2 trials

Sd CAZ-AVI MERO
S
MMITLS Overall 337/413 (81.6) 349/410 (85.1) | 3.5 (8.64-
e & 158)
<
S Cleg >50 322/379(85.0) &) 321/373 (36.1) | 11(6.17-
Ny
ml/min _® 1.58) y
«osf’ <’CLCR >30t0 | 14/31 (45.2)¢ 26/35 (74.3) -29.1(-50.05 &
\q{@‘}’ <50 ml/min \_}(\@ to -5.36) ,\0
Qs(yﬁ Mild Renal Impairment (0'('}‘)() &"2’
© (ClLeg 51-80 ml/min) & ‘ c"_‘o
" N
100% - k'e,."z
80% - X
S
60% - FDA roved MRID dose (1.25 g q8h)
40% - 0\%
20% - \:L
) @.%idell RM & Lodise TP
° '?C;; § Pharmacotherapy 2018

MIC (mg/L)



Evaluation of the efficacy and safety of ceftazidime/avibactam in the
treatment of Gram- nenfgﬁve bacterial infections: a systematic review

. -0
and meta-analysis &
\\Qz

Han Zlmnff'?11 Xlan—‘f’uﬁh Zhao®!, Zai-Li Zhang? Zhi-Chun Gu? Chi Zhang? Yuan Gao®* 2018

Min Cui® e?
1 1 ’e,({\

@m AVI versus comparateurs (carbapénemes, colistine)

& 12 (9 RCT) 4951 patients _{,\f’
< "b&el
< Réponse clinique 0,89 0,96-1,02 &
ca& e,Q’b o)
\,,9*3’« Réponse clinique Qoo@e 2,11 1,54-2,88 0Q<06°°
& bactériémies & &
Eradication bactériens& 1,04 0,93-1,%7
c\'e’ &6$’

Réponse cllnchué ‘CRE 1,61 143-2,29
O
«0 \")9

Mortalité CRE 0,29 & 0,13-0,63

¢9
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J Antimicrob Chemother 2018; 73; 2Q&-2029
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¥
Efficacy and so@?ety of ceftazidime/avibactam: a systematic review and
e meta-analysis

o

CNeta Sternbach't, Yaara Leibovici Weissman®?t, Tomer Avni?* and Dafna Yahav?3*

‘&}0 V 4 \ . ]
,@‘AZ-AVI versus comparateurs (carbapénemes, colistine)

& (8 RCT) 4093 patients é;é"é&
&&‘5\@ Réponse clinique 0,98 0,96-1,01 @\é‘?’@
\699“3’«0 Mortalité J30 b‘“\@ 1,10 0,70-1,72&@@@
© Réponse micrc‘)%fl\y‘e'éo 1,14 1,O-k1€9é2§0
Réponse cIiniqg&““eCAZ-R 1,02 %9@5-1,10
Effets seco()ggaaﬁ?es severes 1,24 Q:\&rﬁ>’$’1,04-1,54
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obo‘} Carmeli Y et coll Torres A et coll. &
& O
&* . . . 2
& Pngemonies liées aux soins <&
' r_é«o 7 —— Ceftazidime-avibactam > %Q,Qf
M@ tients | —e— Best available thera o &
|- ’ CAZ-AVI &
8*6{@ cUTl | — (% )
O
o c .
& : K 35/46 39/5,&
q’ | I I | | I I | | .
QB(FS ST ?’:tien’iivithiﬁnicafgure [;3 ! ng\)&oo EOT (76) 1) (z?zl 2)
©
B &.G@Q Total 370 SoEe
_ <0 (,e
All patients :‘\{e’c’. —— M E 26/33 \.‘9 29/40
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O ——
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458 patients traités par CAZ-
AVIBAf?TAIVI pour infection a EPC

@@Noncompora ive studies Retrospective: 4,
& [99"*,100,101,102**,107]; Prospective: 1; 267
& Total no. pts. Ireated with &
CAZAV| &
)
Clinical success rates 55—&967% &
&

Mortality rates \\&ﬁ 39.5% {&Q?’

Comparative studies e ?’é Retrospective: 3, .OQ@Q'
[103,104,105"®,106™); Total @ Prospective: 1; 163 Oboé‘\
no. pts. treated with CAZ- ﬁéﬁ’ &

x<
Clinical success rales 75-85% «°
>
Mortality rates® /\o e 8-36.5% @é@
<

Case reports [12@%’ 122]; Total 28 8\&“"
no. pfs. gﬁbted with CAZ-AVI &
Clm@é’l SUCCeSS 93.7% \mﬁ'&

a

@?ormhry Not reported ¢ o

»

e

© Mario Tumbarello et aiCurr Opin Infect Dis 2018,
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9\3 ' 85% Rates of 30-day clinical success ag&@ﬁs treatment regimens. c}\Q
<0 P=0.004 \Q,Q’
& 80% S &
e Q& @
& S%— P=0.009 O
&é,{» 70% & C-A: CAZ-AVI &
Col: colistin (,}‘\ca“
'y CB: carbapénéme &
. . Q
: ¢
50% AG: aminoglycoside &
40% -
30%
20% -

Ceftazidime- Avigactam Is Superior to
Other Treatma&ﬁt Regimens against
Carbapenen‘g@‘hemstant Kiebsiella

pneumanfqé Bacteremia
<

Ryan K. Shielda\@m Hong Mguyen,®- Liang Chen,” Ellen G. Press,?
Brian A. Poto, a.c.e Rachel V. Marini,~ Yohei Doi,2c Barry M. Kreiswirth, @
Cornelius J(;@ ancy3o.r
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8 omx | and Ghemotherapy®

August 2017 Volume 61
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Colistin Versus geftazidime-Avibactam in the
Treatment of lﬁfectlons Due to Carbapenem-Resistant

Enterobacgﬂlaceae

er
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Figure 2.A. ceftazidif@®-avibactam (n=26) Figure 2.B. colistin (n=46)
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© Van Duin D, et al. Clin Infect Dis 2018
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doi:10.1093/jac/dkx 3868
<

N
Ceftazidimgfavibactam use

for carb nem-resistant
Klebs:e@fa pneumoniae meningitis:
a cusg Yeport

Am@?lda Holyk'*, Valerie Belden?, Jonathan J. Lee?,

liam Musick?, Ryan Keul?, Gavin W. Britz2 and &
bc,ﬁlEjiGn Lin? ¢

Ventriculite sur DVE

Durée 21 jOUI’S guerlsonob"’
Diffusion méningée: C}AZ et AVI: 38%

(Cottagnoud P, et a¥” ICAAC 2017)

MIC
drug (mg/L)® interpretation
amikacin <4 S
ampicillin =16 R
ampicillin/ >16/8 R
sulbactam t'){@"
aztreonam =16 R \.é
; -
cefotaxime - R S
ceftazidime =16 R .Q}\Q'
. & )
ceftazidime/ - S o
avibactam (&Q
ceftriaxone >32 R &8
cefuroxime =16 R c,:-\_\OQ‘
cefalotin - I%a;)
ertapenem =1 @Q‘R
gentamicin 1& S
imipenem '::)S\O R
levofloxacin &4 R
20
meropenem &’ =8 R
polymyxin B @*"9 - s
tetracycline c,b i )
tigecycline,<° 1 S
N
tobramb@m 2 S
trimgiyoprim/ -2/38 R

& famethoxazole
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&

)
er?ectiveness of ceftazidime/avibactam as salvage therapy for

ée;f‘reutment of infections due to OXA-48 carbapenemase-producing Souza A, et al.

& Enterobacteriaceae
me number of patients 57 §,@-
Demographic characteristics & Qg;i‘&
age, years, median (range) é’,é\“{\' 64 (26-86) ,bﬁe
sex male, n (%) Q&é\o 44 (77) é“’f&Q
Charlson index, median (IQR) ¢* 3(0-13) &
neoplasia, n (%) &o‘\@ 14 (24) @Q@&)
chronic renal disease, @@u}} 12 (21) &
creatinine cle:]rqu‘?@ <30mL/min, n (%) 7 {.1934}“@
surgery in thebg@inus month, n (%) gﬁ%&}
Location at ogset of infection <
IEUfre%Q@fr?mtinn unit, n (%) &w?” 22 (38)
surgial department, n (%) o® 16 (28)
A@‘Eﬁﬁiﬂtic treatment before CAZ/AVI 51 (89)
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Bﬁectlveness of ceftazidime/avibactam as salvage therapy for
-ﬂ'eutment of infections due to OXA-48 carbapenemase-producing

S Enterobacteriaceae
@Si(ﬁurr:e of infection
& intra-abdominal, n (%) - 16 (28)
Is pulmonary, n (%) i@,e*b 15 (26)
ventilator-associated, n (%) & 7(12)
: &
urinary, n (%) Q,gi“‘ 14 (25)
Bacteraemia, n (%) & 26 (46) ﬂo&"(\
& ¢
Severity of infection N &
. . )
sepsis/septic shock, n %‘} 31 {gﬁ
vasopressor use, n ( %",r 2@&‘1‘3 5)
mechanical vent&rﬁtmn (%) @\"1? (30)
median APAEHﬁ II (IQR) ,\0\’5’ 24 (8-45)
INEREMENT G{?E score, median (IQR) \q,o”q’ 6(2-13)
Ros
©‘<‘-
Monotheraple 81% Souza A, et dl.

©Q~



\\Prmupaux résultats

Monothérapie | Association
(h=46) | (n=11)

abﬁ"uérison clinique 37 (80) 7 (64) 0.44 é{}&o@‘}
Guérison microbio. 31 9637) 6 (54) 0.58 Qé‘?’(&Q
Mortalité J14 on (15) 1(9) 0. 43&0@0
Mortalité J30 @@3 10 (22) 3 (27) ,@5@?%9
Rechute J90 0@5'00 4 (9) 2 (18) pe g’eé 0,35

@“é’ ,\0&’

= Pasd’ emerge,«.ﬁce de souches résistantes ,,9""
= Facteur aqs‘bue a la mortalité J14 en mult(g)v‘arle
INCREMENT- CPE > 7



Antimicrobial

CAZ-Avibattam et infections a EPC
& OXA-48

Qéel@
. 246 episodes (62% en traitement initial) &
,\oéltes IIA: 29%, 1U: 25%, Pneysmonie: 21% &
& Comorbidités: +++ & &
= K. pneumoniae: 95% & &
&° = Monothérapie: 58% o

& = Guérison clinique: 6&25% /\0\)@@
» Effets secondairgs’ |mputables 17%
= Reécurrence: 7@‘2?nesure de la CMI: 3, ré |¢ance 0
= Mortalité J%@’ 21% %«00"

,@/\o \&'L
N o

oF De la Calle C et coll.



Association: plugot non, sur les données in vitro de
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—&—0.5MIC

log10(cfu/

—a— 1MIC
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—e—3M
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b\)
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bactéricidie

Zhang et al. Antimicrobial Resistance and Infection Control
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Emergence of Cet&‘amdlme -Avibactam
{= warosiowoer @and Chemotherapy®

Resistance Due&‘o Plasmid-Borne bla,p s
Mutations dq;,ﬁng Treatment of
Carbapenelaf? Resistant Klebsiella
pneumoryﬁe Infections

March 2017 Volume &1

0
Ryan K. S @s.ab Liang Chen,< Shaoji Cheng,® Kalyan D. Chavda,© Ellen G. Press,@

g::'l:ieﬁ& J. :|:r:l§:; bpdandeyrc e Ry SNP matrix Strains Patient F‘Y ,\’C’ h@ ﬂf) W‘p r\? W’T J p,fb \,é&&e.
,@ - &
Qf? -Q>\Q,
l &
ﬂ &
BEEE -006\
<® Patient 3 7 LM 1 &
o R 2 K K21 KB K R
'2/
3/10 échecs mICI‘ObIO|OgIQﬂES /\O&ef
Délai de survenue Sous CAZ-AVI: 10-19 ] &
Voies respiratoires: @ urine: 1 6@"5’
Souches : STlZ&,@ ,\0@8‘
Mutations: bIa«KPC 3 -
v
Baisse > 4 a%’des CMI de méropeneme &
\?~
@0
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Emergence de la résistance a ceftazidime-

avibactam

« 77 c<pfat|en’t$ traités par CAZ-AVI (= 3 jours) pour infections
go%nterobacterle résistante aux carbapenemes (ERC)

- &d\
*~° entre 2015 et 2017 aux Etats-Unis ¢ & &5
{ r., @ . ng
'Q,"QS&Q} @éﬁ' Q'b&e’
. ‘:;R .é\e (QQ'
S L &L
fob R &
'\ib & . o= ob\}
?{‘9 B K. pneumoniae @Qg
@Q"(' M E. coli &
B E. cloacae 28/7T KPC (7@7 dont :

~ 36 KPC-2(62 %)
22 KPG2 (38 %)

B E. aerogenes

B S. marcescens c,e)
O
o
W K. oxytoca _ rf!-"&
’\9
N
o8
N o
» ©

Shields RK et coll. ECCMID et AAC 2018



Emergence de la resistance a

ceftazidime-avibactam

&
&
Q@gur\ne et succes
% 0
100 - b"’(’
o
<
«QQ
6@
5’\080
&
&
'G?f’
<O
ag\cs'i“' 60 -
Q‘o
.\0
NP
Q
%'» 40
Q§a
©
20 A
0
Survie Su&es clinique
0
,\‘/b«
Q
N

Succes par type d’infection

Sl
Bactériémie 75 % (n=20) &
& &
N &
. < ng
Inf. |_ntra- 43% (n=7) é)‘b
abdominale NG
N\ 7
& &
o . _ Q@
Pneurle"?\@ﬁe 36 % (n =33) 6}0
& b\}
& ;Q@
S 2
oa* A | o+ =0
5~ urinaire <0
&
i Q
et I o - o
peau/tissu mou &
©
o‘*"c’
Autre [N 33 % (n=3f
Q’»
T T v\;‘f T T 1
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Facteurs de rlsﬁ[ue d’échec clinique et de résistance

Facteurs de risque OR. 1C95% &
g : &
&
&
&

&\sﬁ"?’c’zEchec clinique Pneumonie:@@“’z 3.09, 1.03-9.34 0o
& 35/77 (45%) EER ¢ 478,1.03-222 &
S o@ ,\o&}
@Q@q' Résistance EER a>~> 4.78, 1.03-22, 2
8/77 (10%) KP@‘” 3 p=0,003 BC@"’
8/15 echecs (53%) @@o

Résistance du a de‘s mutatlons dans la KPC-3 (bouclgﬁ 164-179)
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Conclusion’ ceftazidime-avibactam:

X,
6‘9

& qgquelle place?

R

@9
1. En algernatlve aux carbapenemes :traitement d’infections

seg@res a entérobactéries C3G R (EBLSE et Case +) @«6"@'

2. ,\EFTaltement d’'infections séveres a EPSQ (KPC et OXA-48): \Q&‘Q

& < meilleur traitement disponible (KPCS (ne plus utiliser colistine) Q.z,«:'@

& mais /\ résistance pour KPC & &
< 3. Infections séveres a P. aerugrﬁosa multi-résistantes mais b@"‘\
< /\ résistance & &
S 4. Infections mixtes a entefbbacterle C3GR+P. aeruglnesa

CAR résistants < S s

)
@;

5. Place en probablus%e ? . patients a haut risque d% tes
bactéries + mfaﬁ’tlon sévere + comorbidités ’7’?’420°(BSAC 2018)
6. Prendre en @empte la faible activite sur Iesgram + et les

anaerob|§§ (# carbapenemes) o
©



