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PATOGENI: nuovi e/o riemergenti — MDR / XDR

ATTUALI SCENARI PER LA MICROBIOLOGIA CLINICA

ANTIBIOGRAMMI: nuovi farmaci — MIC reali — MIC estese - test di
sinergia — valore predittivo per outcome clinico

PERFORMANCE: accuratezza - riduzione TAT — maggiore efficienza

TECNOLOGIE: revisione dei flussi organizzativi / ridefinizione delle
competenze ed attivita professionali

COMUNICAZIONE: clinici — pazienti — farmacia — direzione aziendale -
direzione regionale — governo — mass-media




The Antimicrobial Therapy Puzzle: Could Pharmacokinetic- Pharmacodynamic Relationships
Be Helpful in Addressing the Issue of Appropriate Pneumonia Treatment in Critically Il
Patients?

Pea F. and Viale P. Clin Infect Dis 2006;42:1764-71

INFECTION SITE

PATIENT'S

ATHOPHYSIOLOGY




Considerations for Successful Antimicrobial Therapy

PK/PD parameters affecting antibiotic
efficacy /n vivo
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Klebsiella pneumoniae
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Broncoaspirato

1 Pseudomonas aeruginosa
2 Klebsiella pneumoniae
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Might real-time pharmacokinetic/pharmacodynamic optimisation of high-dose continuous-
infusion meropenem improve clinical cure in infections caused by KPC-producing Klebsiella

pneumoniae? PeaF., et al. Int J Antimicrob Agents. 2017 Feb;49(2):255-258.
Table 1

Pharmacokinetic/pharmacodynamic analysis of continuous-infusion meropenem (MER) therapy optimised by means of clinical pharmacolc
producing Klebsiella pneumoniae infections (n =30),

Patient  Site of CCl  MERMIC Daily MER Cloce Cssmean Gss,mean/MIC  Combination
1D infection (mg/L) dose (g/daily)  (mL/min) (mg/L) ratio therapy
1 BSI 3 0.5 521 123.0+278 15.6 312 AMK+CIP
2 Cholangitis 0 1 34+11 912+58 213 213 TIG+COL
3 UTI 0 1 52432 79.0+55 535 535 AMK
= [Al 2 2 47+23 534 28.6 14.3 GEN
5 UTI ¥, 2 50+20 7791921 62.2 3.1 GEN
6 BSI 3 2 30+08 62.6+220 107.2 53.6 TIG+COL
7 BSI 3 = 4.0 1223 233 58 TIG+COL
8 BSI 2 B 35106 113.8+271 32.0 8.0 TIG+GEN
9 Sepsis 5 - 1.8+0.3 461+ 1.0 370 9.2 GEN+FOS+COL
10 UTI 0 - 45+19 582+58 48.5 12.1 GEN
11 Septic shock - - 75 33.2 143.0 35.8 TIG+GEN
.o - UTI - 8 45 81.2+23 33.0 41 GEN
13 BSI 2 8 48+15 80.1+76 470 5.9 COoL
14 Cholecystitis 2 8 3.7+05 381+9.1 51.0 6.4 TIG+COL
1% BSI 0 32 89+16 2547+62.3 46.0 14 TIG+ERT+FOS+SXT
16 UTI 1 32 5312 543+25 61.1 1.9 GEN
1F [Al - 64 43+05 309+6.1 416 0.7 TIG+COL+RIF
18 BSI 2 64 28+10 68.9+4.2 453 0.7 TIG+COL
19 BSI 2 64 70+£12 1412+184 592 0.9 TIG+COL+RIF
20 BSI 2 64 132+10 143.4+6.0 85.3 1.3 GEN+ERT+RIF
21 BSI 2 64 111+36 107.4+29.9 874 14 TIG+COL+RIF+ERT
22 BSI 2 64 106+19 1274+240 94.5 1.5 TIG+COL+RIF
23 BSI 5 16 50+09 444+13.1 777 49 TIG+COL+RIF+AMK
24 BSI 6 32 1.7+06 11481416 18.6 0.6 TIG+COL
25 BSI 2 64 6.4+3.6 914+153 29.8 0.5 TIG+COL+RIF
76 Pneiimania = RA A%+ 11 RA1+4R7 ain 14 TICCO0



Might real-time pharmacokinetic/pharmacodynamic optimization of high dose continuous
infusion meropenem improve clinical cure in the treatment of infections caused by KPC-

producing Klebsiella pneumoniae? Pea F., et al. Int J Antimicrob 2017 Feb:49(2):255-258

We retrospectively assessed the role of real time pharmacokinetic/pharmacodynamic (PK/PD) optimization
of high dose continuous infusion meropenem on the clinical outcome of patients who received combination
antimicrobial therapy for the treatment of KPC-producing Klebsiella pneumoniae (KPC-Kp) infections.

Data for all of the patients with KPC-Kp related infections who had an antimicrobial combination therapy
containing high dose continuous infusion meropenem optimized by means of therapeutic drug monitoring
(TDM) were retrieved.

Optimal PK/PD exposure was considered Css/MIC ratio of 1 to 4. Univariate binary logistic regression
analysis was performed to identify independent predictors of clinical outcome.

Among the 30 eligible patients, 53.3% had infections caused by meropenem-resistant KPC-Kp
strains (MIC 216 mg/L). Tigecycline and colistin were the two antimicrobials most frequently
combined with meropenem.

Average doses of continuous infusion meropenem ranged from 1.8 to 13.2 g/daily. Css/MIC ratio was
>11in 73.3% of cases, and >4 in 53.3% of cases.

Clinical outcome was successful in 73.3% of cases after a median length of treatment of 14.0 days.
At the univariate analysis, a significant correlation with successful clinical outcome was found for Css/MIC
ratio >1 (OR 10.556, 95% Cl. 1.612-69.122, p=0.014), for Css/MIC ratio >4 (OR 12.250, 95%CI. 1.268-
118.361, p=0.030), and for Charlson comorbidity index < 4 (OR 0.158, 95%CI. 0.025-0.999, p=0.05).

High dose continuous infusion meropenem optimized by means of real-time TDM may represent a
valuable tool in improving clinical outcome when dealing with the treatment of infections caused by
KPC-Kp with an MIC for meropenem of < 64mg/L.




Population

Pharmacokinetics

of High-Dose

Continuous-Infusion

Meropenem

and

Considerations for Use in the Treatment of Infections Due to KPC-Producing Klebsiella

pneumoniae

Cojutti P, et al. J Antimicrob Chemother. 2017 Aug 1;72(8):2342-2350.

TABLE 2 Permissible HDCl meropenem regimens enabling acceptable PTA of the PK/PD targets in relation to different classes of renal

function and to the meropenem MIC of the invading

KPC-producing

Klebsiella pneumoniae straind

Class of renal
function
(ml/min)

PK/PD target

Regimen at meropenem MIC (mg/liter) of:

10-39

40-79

80-129

130-200

100% Ty 5emic
100% T-.55mic
100% T-.3xmic
100% T-.45cmic

100% Ty emic
100% T-..mic
100% T-..35mic
100% T-.45mic

100% T>I XMIC
100% T..,5mic
100% T..3mic
100% T 4xmic

100% T emic
100% TD—Z *MIC
100% T>3 XMIC
100% T4 mic

1

125 mg qé6h Cl
125 mg qéh Cl
125 mg g6h Cl
125 mg g6h Cl

125 mg g6h Cl
125 mg q6h Cl
125 mg g6h Cl
125 mg qéh Cl

125 mg g6h Cl
125 mg g6h Cl
125 mg q6h ClI
125 mg q6h Cl

125 mg g6h Cl
125 mg qé6h Cl
125 mg qgéh Cl
250 mg gé6h Cl

2

125 mg q6h Cl
125 mg q6h Cl
125 mg q6h Cl
250 mg q6h CI

125 mg q6h Cl
125 mg q6h Cl
250 mg qeh CI
250 mg qéh ClI

125 mg q6h Cl
125 mg gé6h Cl
250 mg q6h ClI
500 mg q6h ClI

125 mg q6h Cl
250 mg geh CI
500 mg q6h CI
500 mg q6h CI

4

125 mg qé6h Cl
250 mg g6h Cl
500 mg q6h Cl
500 mg q6h Cl

125 mg q6h Cl
250 mg q6h Cl
500 mg g6h Cl
1,000 mg q8h Cl

125 mg qg6h Cl
500 mg q6h Cl
500 mg q6h Cl
1,000 mg g8h Cl

250 mg q6h Cl
500 mg g6h Cl
1,000 mg g8h Cl
1,250 mg g6h Cl

250 mg q6h CI
500 mg qéh Cl
1,000 mg g8h Cl
1,000 mg géh Cl

250 mg q6h Cl

1,000 mg g8h Cl
1,000 mg qé6h Cl
1,250 mg gé6h Cl

500 mg qé6h Cl

1,000 mg g8h Cl
1,250 mg qéh Cl
2,000 mg q8h Cl

500 mg géh Cl

1,000 mg géh Cl
2,000 mg g8h Cl
2,000 mg géh Cl

500 mg g6h Cl

1,000 mg q6h Cl
2,000 mg q8h Cl
2,000 mg q8h CI*

1,000 mg q8h Cl
1,250 mg q6h Cl
2,000 mg qéh Cl
2,000 mg qéh CI*

1,000 mg q8h Cl
2,000 mg gs8h Cl
3,000 mg q8h Cl
3,000 mg q8h CI*

1,000 mg q6h Cl
2,000 mg géh Cl
2,750 mg qé6h CI*
2,750 mg g6h CI*

1,000 mg qg6h Cl
2,000 mg q8h CI*

1,250 mg q6h Cl
2,000 mg qéh CI*

2,000 mg g8h Cl
3,000 mg q8h CI*

2,000 mg g6h Cl
2,750 mg géh CI*

2,000 mg g8h CI*

2,000 mg g6h CI*

3,000 mg g8h CI*

2,750 mg géh CI*

aAcceptable PTA, >80%; HDCI, high-dose continuous infusion. The HDCI meropenem regimens highlighted with gray shading and asterisks were associated with
suboptimal PTAs. Continuous infusion should be provided through reconstitution of the solution every 6 to 8 h at the maximum.

Probabilities of target attainment (PTA)



Accuracy of in vitro susceptibility tests for carbapenemase-producing Gram-negative

bacteria

Table 2. Susceptibility test performance when testing carba-
penem-resistant strains by two commercial automated sys-

tems and a manual Etest

Resistant Test Antibiotic Categorical
strains (no.) method classification (%)

Agreement Very Minor

major error

Sun J. et al. J Med Microbiol. 2015 Jun;64(6):620-2

Table 3. Number of strains triggering carbapenem resistance
messages in the expert systems of the two automated

error systems
KPC Phoenix IImipenem 88.4 6.0 5.0 _ o
(n=95) ' Resistant Number of strains triggering carbapenem
o —— 100 0 0 strains (no.) resistance messages
m" ' 83.2 03 100 :
Ertapenem 100 0 0 BD (BDXpert) Vitek-2compact (AES)
ﬁte“ llmlpenem 3 3 52 Positive  Negative  Positive ~ Negative
v =] f“j‘f’e“em 123 " (2’ . ? o | [ MBLG=100) 89 11 57 5
o) oenix | Imipenem A J ) KEC (1=95) o5 0 89 6
| Meropenem 94.0 4.0 2.0
Vitek 2 JImipenem 92.0 3.0 5.0
Meropenem 74.0 4.0 224
| Etest  JImipenem 39.0 4.0 7.0
Meropenem 96.0 1.0 3.0



EUROPEAN COMMITTEE
ON ANTIMICROBIAL
SUSCEPTIBILITY TESTING

European Society of Clinical Microbiology and Infectious Diseases

Recommendations for MIC determination of colistin (polymyxin E)
As recommended by the joint CLSI-EUCAST Polymyxin Breakpoints
Working Group

Colistin (polymyxin E) MIC determination is associated by several methodological
issues. The issues have been extensively investigated by the CLSI-EUCAST joint
Polymyxin Breakpoints Working Group and the following method for determination of
colistin MIC was agreed:

1. Reference testing of Enterobacteriaceae, Pseudomonas aeruginosa and
Acinetobacter spp. is by the ISO-standard broth microdilution method (20776-
1). Note:

2

N i e Bt | !

b.

No additives may be included in any part of the testing process (in
particular, no polysorbate-80 or other surfactants)

Trays st e made of plair polystyrereand ot treated mrany way—————
before use

Sulphate salts of polymyxins must be used (the methanesulfonate
derivative of colistin must not be used - it is an inactive pro-drug that
breaks down slowly in solution)

2. Susceptibility testing by other methods, including agar dilution, disk diffusion
and gradient diffusion, cannot be recommended until historical data have been
reviewed or new study data have been generated. Work on these methods is
ongoing.

Published on www.eucast.org 22 March 2016




Evaluation of two automated systems for colistin susceptibility testing of carbapenem-
resistant Acinetobacter baumannii clinical isolates
Vourli S., et al. Int J Antimicrob Agents. 2017; 72: 2528-2530

Table 2. Colistin MIC (mg/L) distribution by method

No. of isolates with MIC (mg/L)
Method <0.5 2 4 8 > hs, CAs and errors of eqch AST method

BMD 65 12 15 Uy |
AD 51 12 2/ 5

Phoenix100 13 7 11 ,
Vitek2 85 9 4 1 0. (%) of isolotes

NA, not applicable. S -> : \MES MES

BD (5 M4y <05 b

AD DEkY) 40359 1>l 109062 10087 164  16(159
Phoenix100 99(846)  18(154) l b 101015 104889 12(k14)  L{LY)
Vitek? %(638)  19(16.2) 05 >16 106889 105897 1B7Y LY




Colistin Resistance in Carbapenem-Resistant Klebsiella pneumoniae: Laboratory Detection and

Impact on Mortalit
P y Rojas LJ., et al. Clin Infect Dis. 2017 Mar 15;64(6):711-718

Colistin MIC determination was performed in clinical microbiology laboratories using Etest.
Colistin and polymyxin B MIC determination in the central research laboratory was performed in duplicate using

The very major error rate was 35% (11/31), and the major error rate was 0.4% (1/215).
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Figure 1. The numbers of isolates that correspond to each minimum inhibitory concentration (MIC) value for the
MIC as reported by the clinical microbiology laboratories (“clinical colistin MIC”) and the centralized research
laboratory (“research colistin MIC”), as well as the polymyxin B MIC are shown.




Colistin Resistance in Carbapenem-Resistant Klebsiella pneumoniae: Laboratory Detection and

Impact on Mortalit
P y Rojas LJ., et al. Clin Infect Dis. 2017 Mar 15;64(6):711-718
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Figure 4. Kaplan-Meier curve showing the 30-day in-hospital survival for patients
with colistin-resistant carbapenem-resistant Klebsiella pneumoniae(CRKp) as compared
to colistin-susceptible CRKp. Patients were censored at the time of hospital discharge.



Tigeciclina e K. pneumoniae KPC+ l
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FIBIM Lab, dati non pubblicati

Gentile cortesia del Prof. G. Rossolini



Accuracy of different methods for susceptibility testing of gentamicin with KPC
carbapenemase-producing Klebsiella pneumoniae

Table Arena F. et al. Diagn Microbiol Infect Dis. 2015 Feb;81(2):132-4
Results of gentamicin susceptibility testing with 57 KPC-KP using reference BMD, BMD with TREK panel, Vitek2, and Etest,

Method MIC (pg/mL) S R Category (%) EA (%) CA(%) mD (%) MD (%) WD (%)
<] 2 4 S l R

BMD reference 46 6 l 4 52 l 4 NA NA NA NA

BMD TREK panel 11 ¥ 7 4 6 7 4 520912)  49(86) § (14)

Vitek? 10 5 4 0 5 2 18(316) 12(21) 41(7119) 4(100)

Etest 4 23 4 b 4 3H(614) 30(526) W 27(474)

Interpretation of MIC results was according to EUCAST breakpoint table (EUCAST, 2014).

Since gentamicin is among the very few drugs that retain activity against KPC-KP and can be useful both as
a component of combination antimicrobial regimens and for intestinal decolonization practices, an accurate

BMD Sistema di Riferimento: S =91%

Sistema Automatico: S =26 %

confirmed by reference BMD.
On the other hand, although slightly overestimating the MIC values, the TREK panels appeared to be overall more

reliable for gentamicin susceptibility testing of KPC-KP.




Klebsiella pneumoniae XDR da Emocoltura
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ug/ml ug/ml
Amoxicillina/Clav. “ >3

>64

N

Amoxicillina/Clav.

Piperacillina/Taz. Piperacillina/Taz. >12

Ceftazidime >12

Ceftazidime

\'4
w
N

Cefepime Cefepime

Amikacina Amikacina

Gentamicina Gentamicina

Fosfomicina Fosfomicina

>

N
N

Ciprofloxacina Ciprofloxacina

\'4
SN

Ertapenem Ertapenem

X1
® | | oo |

Imipenem >16 R

BMD SISTEMA DI RIFERIMENTO

Meropenem Meropenem

O
=
<
=
@
-
=
<
<
—
LL
-
L
(7p)
=
O
(&
=
<

w

Tigeciclina Tigeciclina 1

IA
o \4 <‘:’o A\ \"4
o o >

Colistina



Enterobacteriaceae (new taxonomy; Enterobacterales) EUCAST Clinica Brealpoint Tables v. ., validfrom 2018:06+48

Miscellaneous agents MIC breakpoint | Disk | Zone diameter [Notes
(mgk) | comtent | breakpoint  [Numbered note relae o general comments andlor MIC breakpains,

(i) |__(mm) Letiered notes relte to the disk cffusion method.

¢ | R §2 | R¢
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_ Mgl inthe medium), Follow themanufacurers istuction or commerci sysems,
I3 Trmethoprim:sufamethoxazol nte rai 119, Breakpoins ae expressed s te bimethoprim concentration.

Chloramphenico

e
)
| i |
s
4

(. Zone diamelerbreakpaints apply o E. col only. For ober Enterobacleriaceag, use an MIC method.
AN I N D, gnore iseated colonies vithin the inhibiion zone (see pichures below),

Trimethoprim (uncomplicated UT] only) /A0 T O T O I
Trimethoprimsufamelhovazole’ A I R VN U I




Adivity of Fosfomicin and other antibiotics anti-CRE
aqainst KPCK pneumoniae (EuSCAPE 20132014 Italy)

Monaco et al Euro Surv 2014

100 —
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g 62%
N
= 60
9
2 40
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®
20
N = 179 clinical isolates 0 : :
from 21 centers \\‘;&‘ é\oe’ .\{,\Q QO"
(2013-2014) 9 £ &
&% oe? MIC,, = 32 mg/L

MIC,y, = >128 mg/L

Gentile cortesia del Prof. G. Rossolini



Discrepancies in fosfomycin susceptibility testing of KPC-producing Klebsiella pneumoniae
Camarlinghi G., et al. Diagn Microbiol Infect Dis 2018 Jul 31

with various commercial methods.

Seventy-eight KPC-KP strains were evaluated will all methods except for MIC Test Strip (N = 50).

MIC gl Caegory (%) (Y | e W | B

b N om M R
prdvin 13 R 0 6 16 BE) B
e @ 5§ B - SBA) N(RY e | 633 18 | s
Vil 11 N1 UMy e ase) | umse) e | s
st %0 TN S0y sesd | 102 2688 | ()
Diskifusion C ) o wen | %Ee 1p) | -
WCTstStp 3 5 85 10 86 Q%) %) | Bm) 18 | %M

These findings therefore suggest that results of susceptibility testing of fosfomycin obtained
with methods other than AD should be considered with caution

isolates from critical patients.

especially for KP-KPC




In vitro antibacterial activity of fosfomycin combined with other antimicrobials against KPC-

producmg Klebsiella pneumoniae. YuW., et al. Int J Antimicrob Agents. 2017 Aug;50(2):237-241

The increasing prevalence of KPC-producing Klebsiella pneumoniae (KPC-Kp) strains poses a serious threat
to patients. Therapeutic options are limited to colistin, fosfomycin, tigecycline and selected aminoglycosides.
Although the combination of fosfomycin with other antimicrobials is recommended, data regarding pos-
sible synergistic activity in vitro and in vivo appear inconsistent. Here we report that five drug combinations
(fosfomycin combined with imipenem, ertapenem, tigecycline, colistin or amikacin) had a significant ad-
ditive effect against 136 KPC-Kp strains in an in vitro chequerboard assay. In addition, time-Kill assays
revealed that fosfomycin enhanced the bactericidal activity of the five other antimicrobial agents. More-
over, owing to its persistent bactericidal effect, the combination of fosfomycin plus amikacin is an effective
therapeutic candidate for infections by KPC-producing organisms.



In vitro antibacterial activity of fosfomycin combined with other antimicrobials against KPC-

pmducmg Klebsiella pneumoniae. YuW., et al. Int J Antimicrob Agents. 2017 Aug;50(2):237-241

Fractional inibitory concentration indics (FICIS)offosfomycin (FM) combined with other agents against 136 KPC-producing Klebiella peumoni isolates,

M plus- | Synergistc (FICI<0,9) Addive (0.5< ACI< 1 Indiffeent (1<FICl<2) Antagonisic (FIC2)
Tol{nR] EMESCH) EMRGEY Torl{n(R)) EMESCH) EMER(EY Towln(k)] EMSCH) EMR(E) Totln(R)) EMESCH) EMER(H)
P {21(154) 20 (15 | 148386 76 & | 10%) 17 )0 0 0
[P (3020 3 128 104(76 o 00 812 | (1K) 33 ) 0 0 0
16C [ 2(L5) 17 131 13305 741 897 | 191408 U2 64 AN 02
OU (5078 35 39 | 10008015 193 808 | 262 M2 B3 0 0 0
MK (700 52 0 | 109801%) 819 744 | 0(4T) 69 205 O 0 0

IMP, imipene; ETP,extapenem: TGC, tigecycling; COL colstn; AMK; amikacin S, susceptibl; , rsistant,



FOSFOMICINA : AGAR DILUIZIONE

Gentile cortesia del Prof. G. Rossolini MIC =16 Ug/ ml - S




CAZ-AVI: meccanismi di resistenza acquisita

o Mutazioni KPC
- D179Y (perdita di attivita su carbapenemi, pip/taz e aztreonam)
- T243M (perdita di attivita su carbapenemi e pip/taz)
- 165EL166 (perdita di attivita su carbapenemi, pip/taz e
aztreonam)
- V240G (ridotta attivita su meropenem)

© Mutazioni in OmpK36

- T333N
- Inattivazione inserzionale (IS5)

o Aumentata espressione di KPC Haidar et ol - AAC 2017
- aumento del numero di copie plasmidiche Gl

Humphries & Hamarajata AAC 2017
Shields et al - OFID 2017

Cortesia Dr Giani



RAPID RISK ASSESSMENT

Emergence of resistance to ceftazidime-avibactam
in carbapenem-resistant Enterobacteriaceae

12 June 2018

Table 1. EUCAST and CLSI/FDA breakpoints for ceftazidime-avibactam (CAZ-AVI)

EUCAST [24,27] CLSI/FDA [26,28]

Disk diffusion
Disk potency
CAZ/AVI 10/4 ug

Broth
microdilution

MICs Zone diameters
(mg/L) (mm)
S R S R
Enterobacteriaceae <8 >8 <13 >13
Pseudomonas aeruginosa <8 >8 <17 >17

MIC, minimum inhibitory concentration, S, susceptible; R, resistant.

Broth
microdilution

MICs
(mg/L)

S R
<8/4 =16/4
<8/4 =16/4

Disk diffusion
Disk potency
CAZ/AVI 30/20 ug

Zone diameters (mm)

S R
=21 <20
> 71 <20



Rapid Risk Assessment del’lECDC: Emergenza della resistenza a ceftazidime-avibactam nelle

Enterobacteriaceae resistenti ai carbapenemi - 12 giugno 2018.

DIREZIONE GENERALE DELLA PREVENZIONE SANITARIA
UFFICIO 5 PREVENZIONE DELLE MALATTIE TRASMISSIBILI E PROFILASSI INTERNAZIONALE

A

Assessorati alla Sanita Regioni
Statuto ordinario e speciale

Assessorati alla Sanita Province
Autonome Trento e Bolzano

USMAF.-SASN.

Direzione Generale della sanita animale e dei
farmaci veterinari

Direzione Generale per l'igiene e la sicurezza
degli alimenti e la nutrizione

Direzione Generale della programmazione
sanitaria

Direzione Generale dei dispositivi medici e del
servizio farmaceutico

Direzione Generale della ricerca

Direzione Generale della comunicazione e dei
rapporti europei ¢ internazionali

AIFA

Ministero della difesa
Stato maggiore della difesa
Ispettorato generale della sanita

Azienda ospedaliera - polo universitario ospedale
Luigi Sacco

Federazione nazionale degli ordini dei medici
chirurghi e degli odontoiatri

Comando carabinieri tutela della salute — NAS
sede centrale

Istituto Superiore di Sanita

Croce rossa italiana
Reparto nazionale di sanita pubblica

Istituto Nazionale per le Malattie Infettive —
IRCCS “Lazzaro Spallanzani™

Istituto nazionale per la promozione della salute
delle popolazioni migranti e per il contrasto delle
malattie della poverta (INMP)

OGGETTO: Rapid Risk Assessment del’ECDC: Emergenza della resistenza a ceftazidime-
avibactam nelle Enterobacteriaceae resistenti ai carbapenemi — 12 giugno 2018.

Di recente & stata dimostrata I’emergenza e la diffusione di Enterobacteriaceae, gia resistenti ai
carbapenemi (CRE), con resistenza anche alla nuova combinazione di antibiotici ceftazidime-
avibactam (CAZ-AVI). Questa nuova combinazione antibiotica era stata sviluppata in risposta al
bisogno di nuovi farmaci per combattere i crescenti tassi in tutto il mondo di batteri Gram-negativi,
in particolare CRE, caratterizzati da multi-resistenza; approvata ed utilizzata negli Stati Uniti a
partire dal 2015 ¢ in Europa dal 2016. In Italia, il nuovo farmaco & disponibile dal 21 febbraio 2018,
deve essere prescritto dall’infettivologo, ed € autorizzato per il solo uso ospedaliero.

Tra 1 meccanismi di resistenza ai carbapenemi, sono stati individuati geni di resistenza che
codificano la produzione di carbapenemasi e che si trovano su plasmidi che fanno parte di cloni
epidemici. Tali plasmidi permettono la diffusione e lo scambio di determinanti di resistenza
all’interno della stessa specie batterica e fra specie batteriche diverse. L’emergenza ¢ la diffusione



Ceftazidime/avibactam e Ceftolozano/tazobactam - Test di sensibilita

1 2 3 4 5 6 7 8 9 10 1 12
PIP PIT AZT CAZ CEP MER FOS AMK TOB GEN cip LEV
32 128/4 16 32 8 16 64 32 32 32 8 8
PIP PIT AZT CAZ CEP MER FOS AMK TOB GEN cip LEV
16 64/4 8 16 4 8 32 16 16 16 4 4
PIP PIT AZT CAZ CEP MER FOS AMK TOB GEN cip LEV
8 32/4 4 8 2 4 16 8 8 8 2 2
PIP PIT AZT CAZ CEP MER FOS AMK TOB GEN cip LEV
4 16/4 1 4 1 2 8 4 4 4 1 1
CAA PIT TS CAZ CTA MER IMP CcoL TOB GEN cip LEV
84 &4 8/152 2 8/4 1 8 8 2 2 0,5 0,5
CAA PIT TS CAZ CTA MER IMP CoL TOB GEN cip LEV
44 44 476 1 4/4 0,5 4 4 1 1 0,25 0,25
CAA PIT TS CAZ CTA MER IMP CoL TOB GEN cip LEV
24 24 2/38 0,5 24 0,25 2 2 0,5 05 0,125 0,125
CAA PIT TS CAZ CTA MER IMP COoL TOB GEN cip GC
1/4 1/4 119 0,25 1/4 0,125 1 1 0,25 0,25 0,0625




Ceftazidime/avibactam e Ceftolozano/tazobactam - Test di sensibilita

1 2 3 4 5 6 7 8 9 10 1 12
A PIT PIT PIT PIT PIT PIT PIT CIP CIP CIP CIP CIP
128/4 | 64/4 32/4 16/4 8/4 4/4 2/4 1 0,5 0,25 0,12 0,06
B | CRO|[ CRO | CRO | CRO | CRO| TGC | TeCc | TGC | TGC | TGC NFT NFT
4 2 1 0,5 0,25 4 2 1 0.5 0.25 64 32

c | AmCc | AMC | AMC | AMC | AMC AA | CAA | CAA | CAA | CAA | CAA | CAA |
64/2 32/2 16/2 8/2 4/2 64/4 32/4 16/4 8/4 4/4 2/4 1/4
D CTA CTA CTA CTA CTA CTA CTA CTA MIN MIN TIS TIS
64/4 32/4 16/4 8/4 4/4 2/4 114 0,5/4 8 4 8/152 | 4/76
E coL | coL TIS TIS
16 8 4 8 4 2 4 2 1 0,5 2/38 119
F CEP CEP CEP CEP CEP | GEN | GEN | GEN | GEN FOS FOS FOS
16 8 4 2 1 8 4 2 1 64 32 16
G CFB CAZ CAZ CAZ CAZ CAZ CAZ CAZ CAZ ERT ERT ERt
1 64 32 16 8 4 2 1 0.5 2 1 0,5
H CFB | MER | MER | MER | MER | MER | MER | MER | MER | MER | MER | POS
0,5 64 32 16 8 4 2 1 0.5 0.25 0.12 CON




Mechanisms of Antibiotic Resistance

Ambler
Classification

Functional group 1 2 2¢ 3
Inhibitory Profile’ Clavulanic acid _

ESBLs
Carbapenemases

Classical examples ESBL: Am Penicillinase: TEM-1, ESBL: OXA-11 Carbapenemase: IMP,
i e SHV-1 Carbapenemase: VIM, N%e"

ESBLs: CTX-M, TEM-3 OXA-23,
Carbapenemase: KPC OXA-48

[ Serine B-lactamase
M Metallo B-lactamase



Antibiotic choice depending on genotype

Carbapenems

Ceftazidime-avibactam

Ceftolozane-tazobactam

Cefepime

Colistin

Tigecycline

Aminoglycosides

Piperacillin-tazobactam

Fosfomicin

[ Active

Activivity depending on MICs and/or target concentrations

I Non active




New Antibiotics for CP-CRE

VIM-IMP-NDM

Ceftazidime-avibactam

Meropenem-vahorbactam

Imipenem-relebactam

Aztreonam-avibactam

Cefiderocol

Plazomicin

Eravacycline

[ Active

Activivity depending on MICs and/or target concentrations

I Non active




What's new in the treatment of multidrug-resistant gram-negative infections?
Mo Y., et al. Diagn Microbiol Infect Dis. 2018 Aug 30.

Non-enzymatic resistance mechanisms with impact on carbapenem susceptibility (Lister

et al., 2009; Mussi et al., 2005; Sugawara et al., 2016).

Organism Porin mutation of loss Efflux pump system
Klebsiella spp. OmpK35 +/—
OmpK36
E. coli OmpF +I—
OmpC
P. aeruginosa OprD MexAB-OprM
MexXY
MexCD-Opir]
A. baumannii CarO AdeABC




How to manage Pseudomonas aeruginosa infections - Review
Bassetti M., et al. Drugs Context. 2018 May 29;7:212527

Table 1. Chromosomally encoded or imported resistance mechanisms of P. aeruginosa.
Location Resistance mechanisms Targeted antibiotics  Type of resistance
Intrinsic AmpC-type cephalosporinase B-lactams Antibiotic inactivation
(chromosomal)
Class D oxacillinase OXA-50 [3-lactams Antibiotic inactivation

Aminoglycosides inactivating enzymes
Efflux systems (overexpression)

Decreased membrane permeability

DNA gyrase and topoisomerase |V

Aminoglycosides inactivating enzymes
Ribosomal methyltransferase enzymes

Aminoglycosides

Multiple antibiotic
classes

Multiple antibiotic
classes

Fluoroquinolones

Aminoglycosides

Antibiotic inactivation
Efflux systems

Membrane impermeability
and purines

Target modification

LPS modification Colistin Target modification
Imported Class A serine 3-lactamases (PSE, CARB, TEM) B-lactams Antibiotic inactivation
(Mobile genetic
elements)
Class A serine ESBL (TEM, SHV, CTX-M, PER, VEB, B-lactams Antibiotic inactivation
GES, IBQ)
Class D ESBL (OXA-types) B-lactams Antibiotic inactivation
Class B Metallo-B-lactamase (IMP, VIM, SPM, GIM)  Carbapenems Antibiotic inactivation
Class A serine carbapenemase (KPC) Carbapenems Antibiotic inactivation
Class D carbapenemase (OXA-types: OXA-40) Carbapenems Antibiotic inactivation

Aminoglycosides

Antibiotic inactivation
Target modification




How to manage Pseudomonas aeruginosa infections - Review
Bassetti M., et al. Drugs Context. 2018 May 29;7:212527

Table 2. B -lactamases activity.

WT PENI ESBL CEPH CARBA
WT TEM OXA PER OXA AmpC IMP
PSE VEB VIM
CARB TEM NDM
SHV KPC
CTX-M
Carboxypenicillins S R R R R
Carboxypenicillins S S/ I/R S/ I/R
+BLI
Ureidopenicillins S I/R R I/R R I/R
Ureidopenicillins S S/ I/R S/ I/R I/R
+BLI
Ceftazidime S S S R I/R I/R R
Cefepime S 5 I/R R I/R I/R R
Aztreonam S S S R I/R I/R S
Imipenem S S S S S S R

BLI, B-lactamase inhibitor; CARBA, carbapenemase; CEPH, cephalosporinase AmpC; ESBL, extended-spectrum B-lactamase;
I, intermediate resistance; PENI, penicillinase; R, resistance; S, susceptible; WT, wild type.




Veiga and Paiva Critical Care (2018) 22:233

https://doi.org/10.1186/5s13054-018-2155-1 Criti Cal Ca r-e
Pharmacokinetics—pharmacodynamics @

issues relevant for the clinical use of beta-
lactam antibiotics in critically ill patients

123*

Rui Pedro Veiga'** ® and José-Artur Paiva'*

In critically ill patients, several factors may increase volume of distribution and enhance renal clearance, inducing
high intra- and inter-patient variability in beta-lactam concentration and promoting the risk of antibiotic underdosing.
The duration of infusion of beta-lactams has been shown to influence the fT > minimal inhibitory concentration and an
improved beta-lactam pharmacodynamics profile may be obtained by longer exposure with more frequent dosing,
extended infusions, or continuous infusions.

Prediction of outcome based on concentrations in plasma results in overestimation of antimicrobial activity at the
site of infection, namely in cerebrospinal fluid and the lung. Therefore, although no studies have assessed clinical
outcome, we recommend using higher than standard dosing, preferably with continuous or prolonged infusions,
especially when treating less susceptible bacterial strains at these sites, as the pharmacodynamics profile may
improve with no apparent increase in toxicity.



CEFTOLOZANE-TAZOBACTAM
activity vs ESBL/AMPC-positive Enterobacteriaceae in Italy
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ESBL E. coli AmpC E. coli ESBL Klebsiella ESBL Proteus AmpC Proteus
N=366 N=14 N=74 N=41 N=25
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In Vitro Comparison of Ceftolozane-Tazobactam to Traditional Beta-Lactams and Ceftolozane-
Tazobactam as an Alternative to Combination Antimicrobial Therapy for Pseudomonas

aeruginosa Goodlet KJ., et al. Antimicrob Agents Chemother. 2017 Nov 22;61(12).

TABLE 1 Mechanisms of Pseudomonas aeruginosa resistance to B-lactam antibiotics

Mechanism of resistance Example(s)
Enzymatic inactivation via Expanded-spectrum B-lactamases (TEM, SHY,
B-lactamase production CTX-M, PER, VEB, GES, IBC, AmpC) and
carbapenemases (KPC, IMP, VIM, SPM, GIM,
OXA-40)
Alterations in outer membrane Decreased production or loss of functional
permeability via porin alteration OprD
Active efflux via overproduction of mexAB-OprM, mexCD-OprJ, mexXY-OprM

efflux pumps




In Vitro Comparison of Ceftolozane-Tazobactam to Traditional Beta-Lactams and Ceftolozane-
Tazobactam as an Alternative to Combination Antimicrobial Therapy for Pseudomonas

aeruginosa Goodlet KJ., et al. Antimicrob Agents Chemother. 2017 Nov 22;61(12).

Percent susceptibility of all P aeruginosa isolates (n 1.257)

100%

90%
80% -
70%
60%

Ceftolozane-tazobactam should be considered for use in patients at high risk for
resistant P. aeruginosa infection and as an alternative to empirical combination
therapy, especially for patients unable to tolerate aminoglycosides

0% [ NN [N N S

C/T FEP CAZ TZP MEM

B Ceftolozane-tazobactam alone I  B-lactams in combination with ciprofloxacin
B  p-lactams alone Bl  p-lactams in combination with tobramycin



Antibiotic selection in the treatment of acute invasive infections by Pseudomonas aeruginosa:
Guidelines by the Spanish Society of Chemotherapy — Consensus document.

Mensa J., et al. Rev Esp Quimioter 2018;31(1): 78-100

Table 2

Prevalence and primary resistance mechanisms expected
in P. aeruginosa in Spain.

Antimicrobial® % I+R (R)? In order of frequency implicated mechanisms of resistance”
PIP-TZ 20-30 1AmpC (+4), MexAB (+), MBL (+), OXAs and other ESBL (+)
CAZ 20-30 1AmpC (++), 1 MexAB (+), MBL (+), OXAs and other ESBL (+)
FEP 20-30 tMexAB/XY (++), { AmpC (++), MBL (+), OXAs and other ESBL (+)
TOL-TZ 1-5 MBL (+), OXAs and other ESBL (+) {AmpC+mut AmpC (-/+)
ATM >50 (20-30) TMexAB/XY (+++) 1AmpC (++), OXAs and other ESBL (+)
IMP 20-30 (20-30) OprD (+++), MBL (+)

MER 20-30 (5-20) OprD (++4+), MexAB (++), MBL (+)

CIP 30-50 QRDR (+++), MexAB/XY (+4+), 1 MexCD/EF (+)

TOB 20-30 Modified enzyme AMG (++) 1 MexXY (+)

AMK 5-20 (1-5) tMexXY (++),modified enzyme AMG (+)

CoL 1-2 pmrAB/phoPQ/parRS (-[+)

PIP-TZ: piperacillin-tazobactam; CAZ: ceftazidime; FEP: cefepime; TOL-TZ: ceftolozane-tazobactam; ATM:
aztreonam; IMP: imipenem; MER: meropenem; CIP: ciprofloxacin; TOB: tobramycin; AMK: amikacin; COL:

colistin "Relative frequency of resistance mechanisms: +++ (20-30%), ++ (5-20%), + (1-5%), -/+ (<1%).




Antibiotic selection in the treatment of acute invasive infections by Pseudomonas aeruginosa:
Guidelines by the Spanish Society of Chemotherapy — Consensus Document.

Mensa J., et al. Rev Esp Quimioter 2018;31(1): 78-100

— Criteria for severe sepsis or septic shock?
— Foci with high bacterial load? (a)
— Severe immunodepression (neutropenia < 500 cells/mm?)? (b)
— Risk for colonization by P. aeruginosa MDR? (c)

v N2
YES (to any) NO (to all)
B-lactam (d) active against P. aeruginosa different B-lactam (d) active against P. aeruginosa: meropenem,
from the one used in the previous 90 days. In order of piperacillin-tazobactam or ceftazidime
preference: ceftolozane-tazobactam >
ceftazidime-avibactam > meropenem > + (f)
ceftazidime o piperacillin-tazobactam
+ amikacin or ciprofloxacin (g)

amikacin or colistin (e)

“+

Control of the infectious FOCI
(drainage, de-obstruction, debridement and/or removal
of possible infected foreing body).




AULSS 3 DISTRIBUZIONE MIC | ANNO 2016-2017 § EUCAST 2016-2017

Anno Antimicrobico N.Ceppi %3S 006 012 025 05 1 2 ; 2 22
711§ 8 PIPERA/TAZO 764 48
v\ A PIPERAITAZO 596 474

723 [ CEFTAZIDIME 764 23
r{ AN CEFTAZIDIME 296 66,5
1l [N CEFEPIME 764 94

Ay A CEFEPIME 296 93,9

7AI N CIPROFLOXACINA | 764 41
7LV CIPROFLOXACINA | 596 60,7

7AiM AMIKACINA 764 93
r TR AMIKACINA 296 93,0

ZAL B GENTAMICINA 764 78
rU A GENTAMICINA 296 63,8

7213 B DORIPENEM 764 48
72I VB DORIPENEM 296 99,2

72 5 O IMIPENEM 764 99
P11 A IMIPENEM 996 65,8

7AIi 88 L EVOFL OXACINA 764 39
LY FAN | EVOFLOXACINA 296 28,6




Ceftolozane/tazobactam in associazione con Fosfomicina

Pseudomonas spp.

EUCAST Clinical Breakpoint Tables v. 8.1, valid from 2018-05-15

Miscellaneous agents MIC breakpoint [ Disk | Zone diameter [Notes
(my/l) [ content | breakpoint [Numbered notes relate to general comments andior MIC breakpoins.
(1a) (mm)  [Leftered notes refafe to the disk diffusion method.
§¢ | R» §2 | R¢
Chloramphenicol . . . « |1, Colistin MIC determination should be performed with broth microdilution. Quality control must be performed with both a
Colstin' ) 9 Note® | Note* [ousceptble QC strain (. cofl ATCC 25922 or P. aeruginosa ATCC 27853) and te colisn esistant €. coll NCTC 13846 (mer-f
Daptomycin e _ o
2, Agar diluton is the reference method for fosfomycin, MICs must be determined in the presence of glucose-S-phosphate (25
Fosfomycniv gl inthe medium),Folow the manufacturers intrcton orcommercal ystems, fections caused by ik type soates
!Fosfomycin oral |(ECOFF: MIC 128 mglL; comesponding zone diameter 12 mm using the disk potency and reading instructions for E. coli) have
Fusidic acid been eated it osfomyeinin combination vith oher agents,
[Metronidazole

(Nirofuranoi [uncomplicated UM ol

A, Use an MIC method (broth mierodiution only)

|Nilroxoline (uncomplicated UTI only)

[Rifampicin

Spectinomycin

Trimethoprim (uncomplicated UTl only)

Trimethoprim-sulfamethoxazole




TEST DI SINERGIA

DEGLI ANTIBIOTICI

Time-kill assay

Log cfu/ml

contral
—e—0&MICC
—t— 1xMICC
——5eMIC T
—B—05MICA
——r— 1xMIC A
——5xMIC A
—w—0.BMIC (C+A)

—— LMIC{C+A)

Time (hour)

——EMIC(C+A)

Concentration of antibiotic ¥, pg/ml

32

16

Checkerboard assay

Concentration of antibiotic X, pg/ml




In vitro Activity of Ceftolozane/Tazobactam Alone or with an Aminoglycoside Against Multi-Drug-

Resistant Pseudomonas aeruginosa from Pediatric Cystic Fibrosis Patients

Dassner AM., et al. Infect Dis Ther (2017) 6:129-136

Isolate FEP CAZ CIP CST ATM TZP MEM | AMK | FOF | TOB |C/T
1554 64 S04 16 1 S04 256 16 32 64 | >64 |4
1555 (mucoid)  >64  >64 4 1 04 128 4 16 64 | >4 |4
1556 8 2 I 05 1 4025 16 64 2 |05
1557 8 4 2 1 I 2 025 | 256 |>04 32 |2
1558 6 2 4 2 0 506 >k \ 64 | 32 |8




In vitro Activity of Ceftolozane/Tazobactam Alone or with an Aminoglycoside Against Multi-Drug-
Resistant Pseudomonas aeruginosa from Pediatric Cystic Fibrosis Patients.

Time-Kill Analyses Dassner AM,, et al. Infect Dis Ther (2017) 6:129-136

(a) PSA 1554 (d) PSA 1557
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Rapid Molecular Diagnostics to Inform Empiric Use of Ceftazidime/Avibactam and
Ceftolozane/Tazobactam against Pseudomonas aeruginosa: PRIMERS IV

Evans SR,, et al. Clin Infect Dis. 2018 Sep 20..

Heterogeneous collection of 197 P. aeruginosa that included multidrug-resistant (MDR) isolates

Two representative Rapid Molecular Diagnotics (Acuitas Resistome Test and VERIGENE Gram-
Negative Blood Culture Test) to identify susceptibility to two newer B-lactam/ B-lactamase inhibitor
(BL-BLI) combinations, ceftazidime/avibactam (CZA) and ceftolozane/tazobactam (TOL/TAZO).

They found that the studied RMD platforms were able to correctly identify BL-BLI
susceptibility [susceptibility sensitivity 100% (95% CI. 97%, 100%)] for both BL-BLIs. However,
their ability to detect resistance to these BL-BLIs was lower [resistance sensitivity 66% (95%
Cl: 52%, 78%) for TOL/TAZO and 33% (95% Cl: 20%, 49%) for CZA].

The diagnostic platforms studied showed the most potential in scenarios where a
resistance gene was detected or in scenarios where a resistance gene was not detected
and the prevalence of resistance to TOL/TAZO or CZA is known to be low.

Clinicians need to be mindful of the benefits and risks resulting from empiric treatment decisions
based on resistance gene detection in P. aeruginosa, acknowledging that such decisions are
impacted by the prevalence of resistance which varies temporally and geographically.




Rapid Molecular Diagnostics to Inform Empiric Use of Ceftazidime/Avibactam and
Ceftolozane/Tazobactam against Pseudomonas aeruginosa: PRIMERS IV
Evans SR,, et al. Clin Infect Dis. 2018 Sep 20..

a) Ceftolozane/Tazobactam b) Ceftazidime/Avibactam
VERIGENE BC-GN Acuitas Resistome Test VERIGENE BC-GN Acuitas Resistome Test
Susceptible esistant/ Susceptible esistant/ %0+ Susceptible esistant Susceptble | Resistant
70 -
0 ]
0 0
g o ;i
3 5. g
6 6
g% :
g 301 g
2 &
20+
104
0-
Totallsolates | 1 5 71 10 5§ 14 2 % |1 57 7110 5 ® 2 ¥ Totallsolates | 12 78 34 28 9 3% | 12 7 M 8 9 3}
I | I 1 I | I I I | I | | T I I I I | I | | | I | | I I
02505 1 2 4 8 16232 02505 1 2 4 8 16232 1T 2 4 8 16 232 1 2 4 8 16 232
Ceftolozane/Tazobactam MIC (ug/ml) Ceftazidime/Avibactam MIC (ug/mi)

Gene Targets B No targets identified M KPC O VIM Gene Targets M No targets identified © VIM
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Luminex. & Nanosphere

VERIGENE

VERIGENE® BC-GP and BC-GN are
qualitative multiplexed in vitro
diagnostic tests that rapidly identifies
genus, species, and genetic resistance
markers for a broad panel of gram-
positive and negative bacteria directly
from positive blood culture bhottles.

VERIGENE® BC-GP

Staphylococcus aureus

Staphylococcus epidermidis

VERIGENE® BC-GN

Escherichia coli’

Staphylococcus lugdunensis

Klebsiella oxytoca

Streptococcus anginosus Group

Klebsiella pneumoniae

Streptococcus agalactiae

Streptococcus pneumoniae

Streptococcus pyogenes

Pseudomonas aeruginosa

Acinetobacter spp.

Enterococcus faecalis

Citrobacter spp.

Enterococcus faecium

Staphylococcus spp.

Enterobacter spp.

Streptococcus spp.

Proteus spp.

CTX-M (ESBL)

Listeria spp.

mecA (methicillin)

IMP (carbapenemase)

KPC (carbapenemase)

NDM (carbapenemase)

vanA (vancomycin)

OXA (carbapenemase)

vanB (vancomycin)

VIM (carbapenemase)

Time to result:

2.5 hours

2 hours

Time to result:




” .'-‘.7"\" L

GenMarkbpx
@Plex.

Blood Culture

Time to result: 1.5 hours

Gram-Positive Targets
Bacillus cereus group
Bacillus subtilis group
Corynebacterium
Cutibacterium acnes
(Propionibacterium acnes)
Enterococcus
Enterococcus faecalis
Enterococcus faecium
Lactobacillus
Listeria
Listeria monocytogenes
Micrococcus
Staphylococcus
Staphylococcus aureus
Staphylococcus epidermidis
Staphylococcus lugdunensis
Streptococcus

Streptococcus agalactiae (GBS)
Streptococcus anginosus group

Streptococcus pneumoniae
Streptococcus pyogenes (GAS)

Resistance Genes
mecA  vanA
mecC vanB

Pan Targets
Candida
Gram-Negative

Gram-Negative Targets
Acinetobacter baumannii
Bacteroides fragilis
Citrobacter

Cronobacter sakazakii

Enterobacter (non-cloacae complex)

Enterobacter cloacae complex
Escherichia coli
Fusobacterium nucleatum
Fusobacterium necrophorum
Haemophilus influenzae
Klebsiella oxytoca

Klebsiella pneumoniae
Morganella morganii

Neisseria meningitidis

Proteus

Proteus mirabilis
Pseudomonas aeruginosa
Salmonella

Serratia

Serratia marcescens
Stenotrophomonas maltophilia

Resistance Genes

CTX-M  NDM
IMP OXA
KPC VIM

Pan Targets
Candida
Gram-Positive

Fungal Targets
Candida albicans
Candida dubliniensis
Candida famata
Candida glabrata
Candida guilliermondii
Candida kefyr
Candida krusei
Candida lusitaniae
Candida parapsilosis
Candida tropicalis
Cryptococcus gattii
Cryptococcus neoformans
Fusarium

Malassezia furfur
Rhodotorula
Trichosporon




M curetis

Time to result: 4-5 hours

Staphylococcus aureus

Universal Bacteria

Universal Bacteria

Anaerobic bacteria Propionibacterium acnes

] Coagulase negative Mycobacteriaceae Mycobacterium spp.
staphylococci Aspergillus spp.
- “ Streptococcus spp. Candida spp.
= Streptococcus agalactiae Candida albicans
; Gram-positive bac- . ) T i
= Eos Streptococcus pneumoniae ) Candida dubliniensis
I =] & teria Fungi :
.S E Streptococcus pyogenes/ dys- Candida glabrata
: cc &:_- D galactiae l.orientalis (C.krusei)
~“ te g‘i — . . .
@\ !ﬁ\_ e Enterococcus spp. Candida parapsilosis
Enterococcus faecalis Candida tropicalis
Listeria monocytogenes
Corynebacteriaceae Corynebacterium spp.
aac h(2” Aminoglycoside
Citrobacter freundii’koseri Eiee okt
armA Macrolide/Lincosamide
Escherichia coli
mecA Oxacillin
BCU Enterobacter cloacae complex —
BLOOD mecC (LGA251) Oxacillin
CULTURE Enterobacter asrogenes .
APPLICATION vanA Vancomycin
Enterobacteriaceae Klebsiella oxytoca :
vanB Vancomycin
Kiebsiella pneumoniae el Aminoglycoside
Klebsiella variicola ctx-M 3rd generation Cephalosporine
Proteus spp. kpc Carbapenem
Serratia marcescens imp Carbapenem
Acinetobacter baumannii com- ndm Carbapenem
lex
Non-fermenting £ oxa-23 Carbapenem
bacteria Pseudomonas aeruginosa oxa-24/40 Carbapenem
Stenotrophomonas maltophilia i) Carbapenem
other Gram- Haemophilus influenzae oxa-58 Carbapenem
negative bacteria Neisseria meningitidis vim Carbapenem




Species Identification
(PCR, MALDI-TOF, FilmArray, Verigene)
All require positive blood culture

\\-;'.

Blood

Y
h Species-Specitic
.| Pathogen Detection
| Enabl Targeted
Therapy

Whole |
Blood
Collection

The T2 Bacteria Panel detects the following
species directly from whole blood:
Gram negative:
Klebsiella pneumoniae, Pseudomanas.
aeruginosa, Acinetobacter baumannii.
Gram positivi:
phylococcus aureus, Enterococcus faecium

Sta

Next implementation of a panel with the main I

resistance mechanisms
[ ] [ ] [ ] [ ] [ ] [ ] [ 4

Time to result: 3-5 hours

The tests developed on the T2Dx Instrument
Rapid: Species-specific results in 3 to 5 hours with no
up-front sample preparation.

Simple: Fully automated system.

Sensitive: Limit of detection of as low as 1 CFU/mL.

The T2 Candida Panel detects the following species
of Candida directly from whole blood: C. albicans, C.
tropicalis, C. parapsilosis, C. krusei and C. glabrata.

T2CANDIDA
ACCURACY

99.4% SPECIFICITY
91.1% SENSITIVITY

Blood culture
demonstrates
a sensitivity
of 50%



Clinical and laboratory considerations for the

Enterobacteriaceae - Review

Table 2. Carbapenemase types, hydrolyzing activity, and cur-
rently available active antimicrobial agents.

Carbapenemase Hydrolyzing Activity

Active antibiotics®

KPC Penicillins, narrow spectrum
cephalosporins, extended
spectrum cephalosporins,
aztreonam, carbapenems

colistin/polymyxin B
tigecycline®
aminoglycosides®
fosfomycin®

Weak activity against
extended spectrum
cephalosporins and
carbapenems

rifampin©
carbapenems®
ceftazidime/
avibactam
Metallo-8 Penicillins, narrow spectrum colistin/polymyxin B
lactamases cephalosporins, extended tigecycline®
NDM, IMP, spectrum cephalosporins, aminoglycosides®
VIM aztreonam, carbapenems fosfomycin®
rifampin©
carbapenems®
aztreonam*®
T OXA-48, Penicillins, narrow spectrum ___ colistin/polymyxin B
OXA-23 cephalosporins, tigecydline®

aminoglycosides*
fosfomycin®

rifampin®
carbapenems®
aztreonam*®

3" generation
cephalosporins®
ceftazidime/avibactam

rapid detection of carbapenem-resistant

Banerjee R., et al. Virulence. 2017 May 19;8(4):427-439

*Choice of therapy depends on in vitro susceptibility and site of infection,
Combination therapy with multiple agents is recommended for critically il
patients.

"Consider high dose

“Adjunctive agents used in combination with other agents

“Generally given at high dose via prolonged or continuous infusion. Dual car-
bapenem-therapy can be considered for pan- resistant infections

“lsolates harboring other types of carbapenemases, ESBLs, or AmpC f-lacta-
mases may not be susceptible



REFERTAZIONE ANTIBIOGRAMMA MOLECOLARE

ATB molecolare Specie Nota al referto

KPC + Enterobatteri | |
NDM - Rilevazione di una carbapenemasi
VIM - tipo KPC: elevata probabilita di
OXA resistenza a tutti i f-lattamici

CTX M escluso ceftazidime-avibactam.
ATB molecolare Specie Nota al referto

KPC - Enterobatteri | Rilevazione di una carbapenemasi
NDM + tipo NDM: elevata probabilita di
VIM resistenza a penicilline,

OXA- cefalosporine e carbapenemi,

incluse le combinazioni con
CTX-M - inibitori delle B-lattamasi




ALGORITMO DIAGNOSTICO ID + ATB RAPIDO FENOTIPICO - SEPSI

Paziente con > 2 - Metodiche tradizionali
sintomi di SIRS e B ATB rapido fenotipico

sospetta infezione

Terapia empirica
ad ampio spettro

Positive Subcoltura ID bioch.

ATB rapido
v

Tempo h. ATB rapido Terapia mirata

| | | | |
0 24 483 72 96




ALGORITMO DIAGNOSTICO ID + ATB RAPIDO - SEPSI

Paziente con > 2 - Metodiche tradizionali

sintomi di SIRS e

I ATB rapido fenotipico

sospetta infezione I ATB rapido molecolare

Terapia empirica
ad ampio spettro

PCR di specie o specifica, ad
ampio range o multiplex +

] marcatori di resistenza
Negative

Positive Subcoltura ID bioch.

Sangue intero

PCR ad ampio

range o multiplex
+ marcatori .
resistenza ATB rapido
v

Tempo h. A sl Terapia mirata

| | | | |
0 24 483 72 96

PCR ad ampio
range o multiplex
+ marcatori
resistenza




Infectious Disease Diagnostics >

Diagnostic tests for infectious diseases have changed to:

Detection of infectious agents/
molecules/genes replacing growth and
identification procedures.

Turn around time
» minutes to hours replacing days to weeks

Evolved through research and
development of new technologies

Direct impact patient care

Need hospital based studies to validate
their clinical effectiveness.

Microbiology is now part
of the healthcare team
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