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The film “Blade Runner 2049” depicts a bleak view of
humanity 30 years from now, a world in which survival

LESS IS MORE IN INTENSIVE CARE

Less is more: critically ill status is not a carte == will be much more difficult than today. You may say we
b|anche for unlimited antibiotic use are lucky that it is only 2020; however, we are already

facing a growing and unstoppable shortage of antibiotics

Andre C.Kalil'" and Jean-Francois Timsit>®  intensive Care Med 2020 . . . .
worldwide due to bacterial resistance, and this could

The single most important risk factor for the develobment of antibiotic end up in a humanitarian disaster
resistance is the overuse of antibiotics in both humans and animals

Standard patient protection by the infection control program

Complionce with hand hygieneg ] Our 2020
(CeIiiEl] @) BEMSIES Tt @iy i MR eI boEie bedside actions to
1. Collect microbiological samples before starting antimicrobial therapy, given individual patient’s clinical presentation | prevent an tibiotic
2. Use proven effective short-course antibiotic regimens: ] -
(a) Hospital-acquired and ventilator-associated pneumonia: 7 days overuse can curtail
b Communtyoired prerenia cays ' thedeyelopmentof
(c) Acute exacerbation of chionic bronchitis 3days antibiotic
(d) Complicated intra-abdominal infections: 4 days Sh()]‘ter IS better .
""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" resistance

and beat the
Blade Runner’s
5.D0 NOT USE combination antibiotic therapy for known susceptible bacterial infections g/oomy pr ediction

6. Address source control as rapidly as possible (e.g., catheter removal, abscess drainage) f Or

8. De-escalate antibiotics when patient is showing clinical imbrovement and/or cultures are negative
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The film “Blade Runner 2049” depicts a bleak view of
humanity 30 years from now, a world in which survival

LESS IS MORE IN INTENSIVE CARE

Less is more: critically ill status is not a carte == will be much more difficult than today. You may say we
blanche for un|imited antibiotic use are lucky that it is only 2020; however, we are already

n . ) ) | 7 v \ n

Andre C.Kalil'" and Jean-Francois Timsit>®  intensi . antibiotics
: ntensive Care Med 2020 Recommendations ,
his could

' ' ' 19. For adults with sepsis or septic shock and high risk for multidrug n disaster
The S/ng/e most IfT?/*.)OI’tC]I’)t FIS/< fCJCtOI’ fOI’ the deve/opment Of resistant (MDR) organisms, we suggest using two antimicrobials with

resiStance IS the overuyse Ofdﬂt/b/@tiCS iN both humans and ¢ gram-negative coverage for empiric treatment over one gram-negative
agent
Weak recommendation, very low quality of evidence

20. For adults with sepsis or septic shock and low risk for MDR organisms,
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ we suggest against using two Gram-negative agents for empiric ir 2020
Control of transmission of multi-drug-resistant bacteria treatment, as compared to one Gram-negative agent tions to
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" Weak recommendation, very low quality of evidence

Standard patient protection by the infection control program

1. Collect microbiological samples before starting antimicrobial therapy, given individual patient’ tibiotic
| o | 21. For adults with sepsis or septic shock, we suggest against using

2. Use proven effective short-course antibiotic regimens: double gram-negative coverage once the causative pathogen and the ) curtail

(a) Hospitalacquired and ventilator-associated pneumonia: 7 aays susceptibilities are known

(b)Communlty_acqu”fedPneumonla5days --------------------------------------------------------------------------------------------------------------------- Weak recommendatlon’ Very /OW quallty Of€VId€nC€ ment Of

(¢) Acute exacerbation of ciibnic bronchitis 308YS ] antibiotic

(d) Complicated intra-abdominal infections: 4 days Shorteris better .
resistance

and beat the
Blade Runner’s

5.0 NOT USE combination antibiotic therapy for known susceptible bacterial infections gloomy prediction
6. Address source control as rapidly as possible (e.g, catheter removal, abscess drainage) for
7. Optimize antibiotic pharmacokinetics and pharmacodynamics (PK/PD) parameters 2049

8. De-escalate antibiotics when patient is showing clinical imbrovement and/or cultures are negative
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Influence of empirical double-active combination antimicrobial therapy compared with active monotherapy
on mortality in patients with septic shock: a propensity score-adjusted and matched analysis

Ripa M. et al. ] Antimicrob Chemother 2017; 72:3443-3452

576 patients with monomicrobial septic shock who received active empirical antimicrobial therapy were included
340 received AM and 236 DACT

DACT double-active combination antimicrobial therapy AM active monotherapy

(o)
ALL CAUSE MORTALITY % NEUTROPENIA (N=69)
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Optimal management therapy for Pseudomonas aeruginosa VAP: An observational,

multicenter study comparing monotherapy with combination antibiotic therapy

Garnacho-Montero J. et al. Crit Care Med 2007; 35:1888-1895

1,0— |
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. therapy inappropriate empirical antibiotic therapy
— 08— monotherapy compared with patients with effective
‘g - inadequate monotherapy or effective combined therapy
E .y therapy in the empirical therapy
= -
T 0,6 ‘
Q
=
el ——
S 0,4
=
=
& 0o The variable associated with favorable
’ outcome is the adequacy of treatment,
irrespective of the combo or non combo
regimen
0,0— g
| I I l [
0,00 50,00 100,00 150,00 200,00

Hospital stay (days)

B.Viaggi - Unit for Healthcare-Associated Infections in Critical Care - Neurolntensive Care Unit - Department of Anesthesiology Careggi University Hospital




Association between combination antibiotic Nenouermn Conimenney e
therapy ds Opposed dsS mOnOtherapy and ICU mortality 17 (18.1) 20 (26.7) 0.1801
outcomes of ICU patients with Pseudomonas Selihola e S il el
' . . . Number of days under mechanical ventilation 23.0[12.0;34.0] 28.0[16.5;50.0] 0.0243
aeruginosd ventilator-associated pneumaonia: an Length of stay in intensive care unit (days) 330 [21.0;51.0] 38.0 [25.0; 60.0] 0.0654
. . . Number of extra pulmonary infections during ICU stay® 1.0 [0.0; 2.0] 0.0 [0.0; 2.0] 0.8971
aﬂCIHal"y Study Of ':he IDIAPA.S( 2N ‘tr‘|a| MDR pathogens acquired during ICU stay" 18(19.8) 16 (21.9) 0.7372
Foucrier A. et al. Crit Care 2023; 27:211
RESULTS: at day 90, among 37 patients
(21.9%) who died, 17 received monotherapy e
and 20 received a combination therapy (P = e . |
0.8 1 i C '__" : H
0.180). Monotherapy and combination S man -
antibiotic therapy were similar for the 2 o8-
recurrence rate of VAF the number of extra E
: : Co - 04-
pulmonary infections, or the acquisition of e
multidrug-resistant (MDR) bacteria during the L
|CU stay v

0.0 Log-rank P=0.2386
1 | 1 I 1 1 | 1 1 1

0 10 20 30 40 50 60 70 80 90
Days
Definitive antibiotherapy Monotherapy ------- Combination therapy
No at risk
Monotherapy 94 89 87 78 75 75 69 69 68 61
Combination 75 72 66 66 61 58 55 53 52 45
therapy
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Assoclation between combination antibiotic Monotherapy N=94 Combination therapy P-value

N=75
therapy as opposed as monotherapy and R L o 0.1801
outcomes of |CU patients with Pseudomonas bt o . 150160 8(10) 03190
, , . . Number of days under mechanical ventilation 23.0[12.0; 34.0] 28.0 [16.5;50.0] 0.0243
aeruginosd ventilator-associated pneumaoniad. an Length of stay in intensive care unit (days) 33.0[21.0;51.0] 38.0 [25.0; 60.0] 0.0654
Number of extra pulmonary infections during ICU stay® 1.0 [0.0; 2.0] 0.0 [0.0; 2.0] 0.8971

aﬂCi”al"y Study Of ':he IDIAPA.S( 2N ‘tr‘ia| MDR pathogens acquired during ICU stay® 18 (19.8) 16 (21.9) 0.7372

Foucrier A. et al. Crit Care 2023; 27:211

RESULTS: at day 90, among 37 patients
(21.9%) who died, 17 received monotherapy

1.0 -
and 20 received a combination therapy (P = ba- 'L |
0.8 - e
0.180). Monotherapy and combination : gEe -
antibiotic therapy were similar for the 2 o8-
recurrence rate of VAP th g 057
ulmonary infections, or t CONCLUSION L
PUITTONAry i ’ the use of combination therapy E oa-
multidrug-resistant (MDR i L
Versus mon r |
ICU stay ersus monotherapy wdas not -
I \ associated with a difference in . . Uiy
_ mortality or PA-VAP recurrence e e D:;‘; s = -
in ICU at day 90 Definitive antibiotherapy Monotherapy ------- Combination therapy
No at risk
Monotherapy 94 89 87 78 75 75 69 69 68 61
Combination 75 72 66 66 61 58 55 53 52 45
therapy
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Comparison of the in Vitro Susceptibility of C/T with the Cumulative susceptibility Rates

of Standard Antibiotic combinations when tested against Pseudomonas aeruginosa from
|ICU patients with BSIs or Pneumonia

Shortridge D. et al. Open Forum Infect Dis 2019

100.0

Methods: 1solates were collected from -

intensive care unit patients hospitalized

in 32 US hospitals from 201 | to 2017. 0

The susceptibilities of 1543 P 85.0

aeruginosa isolates from bloodstream a0
infections (198 isolates, 12.8%) or B

: : 5.0

pneumonia (1345 isolates, 87.2%) were 2

determined for ceftolozane-tazobactam 700

and comparators 65.0

60.0

55.0

' 50.0

ZQ/ Ceftolozane/ T'azobactam Cefepime Ceftazidime Meropenem Pip/Taz

p B-Lactam Alone or in Combination

B Monotherapy
MW | .evofloxacin Combination

® Ciprofloxacin Combination

% Susceptible

® Gentamicin Combination
B Amikacin Combination

m Colistin Combination

A threshold of 95% susceptibility was used for comparison as recommended in the IDSA guidelines for
management of patients with HAP/VAP
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1041 patients retrieved from the medical records

Novel BLICs as monotherapy versus combination for the treatment of drug- ey
resistant Pseudomonas aeruginosa infections: A multicenter cohort study o

Almangour TA et al. /] Antimicrob Chemother 2024

Table 3
Subgroup analysis of the outcomes in patients who received monotherapy
combination therapy.
Type of infection Combination therapy (%) Monotherapy (%) P Finally included in combination therapy arm Finally included in monotherapy arm
HAP n=_82 n=118
In-hospital 50 44 0 CAZ-AVI = 35; C-T = 47 CAZ-AVI = 65; C-T = 53
mortality
30-day mortality 35 22 0
Clinical cure 50 61 0
Wound
In-hospital 41 33 0 , . , ,
mortality Result: 118 patients and 82 patients were included in
30-day mortality 24 20 0 . . .
Clinical cure 59 73 0! monotherapy and combination therapy arms, respectively.
VAP
In-hospital 53 38 0.352 The cohort represented an ill population with 56% in the
mortality
30 day mortality 24 2 E%} 0725 intensive care unit and 3/ in septic shock. A total of 19%
UTI of patients presented with bacteremia. Compared to
In-hospital 33 29 0.832
mortality | | " " "
oy y . monotherapy, combination therapy did not significantly
Clinical 67 86 0.344 . ; C
e differ in clinical cure (57% vs. 68%; P = 0.313; OR, 0.63;
e 7o %8 o190 95% Cl, 0.36—1.14) in-hospital mortality (45% vs. 37%; P =
30 day mortality 67 3 L’%y 0248 0.26/; OR, 1.36;95% Cl, 0./8—2.45), or 30-day mortality
inical cure : . S . ' . B
Abbreviation: HAP: hospital-acquired pneumonia; IAIl: intraabdominal infec- (Z 7/) VS 24/)’ P Oé / 9’ OR’ / / 8’ 956 C/’ Oéz /25) '

tion; UTI: urinary tract infection; VAP: ventilator-associated pneumonia.
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1041 patients retrieved from the medical records

Novel BLICs as monotherapy versus combination for the treatment of drug- ey
resistant Pseudomonas aeruginosa infections: A multicenter cohort study o

Almangour TA et al. /] Antimicrob Chemother 2024

Table 3
Subgroup analysis of the outcomes in patients who received monotherapy
combination therapy.

Type of infection Combination therapy (%)  Monotherapy (%) P Finally included in combination therapy arm Snally ncluded In moncth Fapy arm
HAP n =282 n=118
In-hospital 50 44 0 CAZ-AVI =35; C-T =47 CAZ-AVI=65;: C-T=53
mortality
30-day mortality 35 29 n
Clinical cure 50
o . In conclusion, this study showed that the two novel
mortali : . 118 patients and 82 patients were included in
30.day mortality 24 agents CAZ-AVI and C-T were not associated with =*° P 04 P .
Clinical cure 59 . o . therapy and combination therapy arms, respectively.
VAP better outcomes when used in combination with . . o,
In-hospital 53 ; p l »hort represented an ill population with 56% in the
mortality other antipseudomonal dgents versus as . . . .
30-day mortality 24 P &¢ . . ive care unit and 3/% in septic shock. A total of 19%
Clinical cure 57 monotherapy for the treatment of infections caused . . .
UTI . . . ients presented with bacteremia. Compared to
In-hospital 33 by multidrug-resistant P aeruginosa. In the effort of . N
50 oy ortality 17 reducing unnecessary antibiotic use, cost,and  herapy, combination therapy did not significantly
 Stinical cure 67 adverse leﬁfects, it the Isolate Is Slusceptiblle to the  in dlinical cure (57% vs. 68%; P = 0.313; OR, 0.63;
In-hospital 75 novel antipseudomonal agent being considered for =1 0 34— |4) in-hospital mortality (45% vs. 37%; P =
mortality : P’ ' ' !
30-day mortality 67 treatment, monotherapy should be sufficient :OR, 1.38:95% Cl, 0.78-2.45), or 30-day mortdlity
Clinical cure 50
— _ . , | o nzrr0Vs. 24%,P = 0.619,0R .18 95% Cl,0.62—1.25).
Abbreviation: HAP: hospital-acquired pneumonia; IAIl: intraabdominal infec-

tion; UTI: urinary tract infection; VAP: ventilator-associated pneumonia.

B.Viaggi - Unit for Healthcare-Associated Infections in Critical Care - Neurolntensive Care Unit - Department of Anesthesiology Careggi University Hospital




Ceftolozane: basis for potent anti-Pseudomonas activity

Wi YM. et al. Antimicrob Agents Chemother 2018

TABLE 3 MIC range and resistance rates for ceftolozane-tazobactam and ceftazidime-avibactam according to results for resistance

mechanisms among non-carbapenemase-producing CRPA clinical isolates

MIC range (median)

(mg/liter) % resistance

No. of Ceftolozane-  Ceftazidime-  Ceftolozane-  Ceftazidime-
Resistance mechanism isolates  tazobactam avibactam tazobactam avibactam
Decreased oprD expression 13 1-16 (2) 2-16 (4) 7.7 154
Decreased oprD and increased mexB expression? 9 1-4 (2) 2-32 (16) 0 55.6
Decreased oprD and increased mexY expression 1 1 2 0 0
Decreased oprD and increased ampC expression 3 1-4 (2) 4-8 (4) 0 0
Decreased oprD and increased mexB and ampC expression 4 2-32 (4) 8-16 (16) 25.0 50.0
Decreased oprD and increased mexY and ampC expression 1 2 16 0 100
Decreased oprD and increased mexB, mexD, and ampC expression 6 1-4 (2) 2-8 (4) 0 0
Decreased oprD and increased mexB, mexY, and ampC expression 2 2 8 0 0
Increased mexB expression 2 2 8-16 0 50
Increased mexY and ampC expression 1 4 16 0 100

ap < 0.05 in comparison of percent resistance to ceftolozane-tazobactam with that to ceftazidime-avibactam.

The C/T resistance rate was significantly lower than that of C/A among

isolates showing decreased oprD and increased mexB expression (3.1%
versus 25.6%, P > 0.025, and 4.5% versus 34.8%, P > 0.022, respectively)
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METHODS: All patients with uncomplicated P aeruginosa BS|

Short versus prolonged courses of antimicrobial therapy for admitted at a tertiary-care hospital from Apri
patients with uncomplicated Pseudomonas aeruginosa bloodstream 2010 to April 2020 were included. We compared the primary
infection: a retrospective study outcome (a composite of the rate of recurrent
Bae M. et al. J Antimicrob Agents 2022 P aeruginosa infection and mortality within 30 days after
(a) discontinuing antimicrobial therapy) among patients
050 o We suggest that /—1 | days of who underwent short (7—11 days) and prolonged (12-21 days)

— Prolonged-course courses of antimicrobial therapy using propensity

antimicrobial therapy IS s effective score analysis with the inverse probability of treatment weighting

as the prolonged-course in treating (IPTW) method

those patients. Our findings
ji”'_’_'_l_'_ | rein force the current tende ncy to 1,447 patients with Pseudomonas aeruginosa bacteremia
000 =S lean toward shorter duration of

0 3 10 15 20 N : Exclusion:
Follow-un_time. davs antimicr Ob/ d / Inability to complete antibiotics therapy due to
death or transition to hospice care: 387
Failure to receive an appropriate antibiotics
—»| therapy: 224
Receipt of less than 7 days or more than 21
days of antibiotics therapy: 406
Polymicrobial bacteremia: 94
Persistent bacteremia: 46

Proportion of composite outcome
o
r
N

L

0.504 :
—— Short-course

— Prolonged-course

<
o
N

v

290 eligible patients

Short-course therapy Prolonged-course therapy
(7-11 days): 97 (12—-21 days): 193

Proportion of all-cause mortality

0.00-

0 5 10 15 20 25 30
Follow-up time, days
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e BACKGROUND: several studies have suggested
s short-course antibiotic therapy surtable for Pseudomonas aeruginosa that short-course antibiotic therapy was effective in

bloodstream infections in onco-hematology patients with febrile Pseudomonas aeruginosa (PA) bloodstream

. 2520 Bagulie af 2 rrulsiactiuiioma] arelve infections (BSI) in immunocompetent patients. VWhile
cUtfopenids RESUIL OF d MUTHHNSTIUHONAT andlysts similar studies In patients with hematological

Feng X. et al. Clin Infect Dis 2023; 10.1093/cid/ciad605 malignancies were rare

RESULTS: 434 patients met eligibility criteria (short-course, 7-1 |
days, n=229; prolonged, | 2-2| days, n=205). In the weighted cohort,

CONCLUSION
In the study, short-course therapy was

the univariate and multivariate analysis indicated that short course

antibiotic therapy had similar outcomes to the prolonged course. The
recurrent PA infection at any site or mortality within 30 days of

non-inferior to prolonged-course therapy

completing therapy occurred in 8 (3.9%) patients in the short- in terms of Clinic.al outcomes.
course group and In 10 (4.9%) In the prolonged-course group (p = However, due to its biases and
0.979). limitations, further prospective

randomized controlled trials are
needed to generalize our findings

Mortality or recurrent infection | Fever relapse within 7 days Recurrent infection within 90 days

within 30 days o
Characteristic no yes P value | no yes P value | no yes P value :5_;
Monotherapy | 209(53.3) | 6(33.3) | 0.156 199 (52.6) 16 (50.0) 0.918 200 (53.1) 15 (45.5) 0.512 %
MDR-PA 42 (10.7) 7(38.9) | <0.001 | 41 (10.8) 8 (25.0) 0.037 39 (10.3) 10 (30.3) 0.002 =
CRPA 76 (19.4) 7(38.9) | 0.044 74 (19.6) 9(28.1) 0.354 73 (19.4) 10(30.3) 0.203 g
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METHODS: an in vitro model was used to assess

Antibacterial effect of 7 days exposure to ceftolozane-tazobactam changes in bacterial load and population profiles
as monotherapy and in combo with fosfomycin or tobramycin after exposure to mean human serum
against Pseudomonas aeruginosa with ceftolozane-tazobactam MICs concentrations of ceftolozane/tazobactam

at or above 4 mg/l in an in vitro PK model associated with doses of 2 g/1g q8h, fosfomycin
concentrations associated with doses of 8 gq8h or

tobramycin at doses of 7mg/kg g24 h over 168 h

Attwood M. et al. | Antimicrob Chemother 2023;doi.org/10.1093/jac/dkad230

SUMMARY

the addition of either fosfomycin or
tobramycin to ceftolozane/tazobactam at
simulated human clinically observed
concentrations reduced P. aeruginosa bacterial
loads and the risk of resistance to ceftolozane/

RESULTS: simulations of ceftolozane/tazobactam at 2 g/| g
q3h ALONE produced 3.5—4.5 log reductions in count by 6

h post drug exposure for strains with MIC <32 mg/L. The
antibacterial effect over the first 24 h was related to
ceftolozane/tazobactam MIC. There was subsequent

tazobactam when strains had ceftolozane/ regrowth with most strains to bacterial densities of >10¢
tazobactam MIC values at or above the CFU/mL. Addition of either fosfomycin or tobramycin
clinical breakpoint resulted In suppression of regrowth and in the case of
TOBRAMYCIN more rapid initial bacterial killing up to 6 h.

f\ Changes in population profiles were noted with ceftolozane/
tazobactam alone often after 96 h exposure but such

changes were suppressed by fosfomycin and almost
abolished by the addition of tobramycin
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C/T plus tobramycin against free-floating and biofilm bacteria of hypermutable

Pseudomonas aeruginosa epidemic strains: resistance mechanisms and synergistic

activity
Agyeman AA. et al. Int ] Antimicrob Agents 2023

® TOB 10 mg/kg 24-hourly IV
e C/T+TOBINH

carbapenem-resistant,

LE P if & Planktonic cell = \\{ o \
o | icrocolonies %
: 7 T i 8 / é@ 4= /A
In conclusion, we demonstrated that : 2 5 \ cann (ZHRI SR 2,
s | 5 5 ] N B 2aSy
ceftolozane/tazobactam 4.5 g/day as g : 2. t\* % }ii; %i?_%gé S
continuous infusion in combination 3 //" - R 3 | _a o & auraton | B8 Nturaon|) SR Disprsion
2 2 4 » e o attachment
with tobramycin 300 mg gi2h inhaled, K K
- J T, — L , ‘ SN ' *——~vT1rrre
or potentially tobramycin 10 mg/kg q24h ! B 9601” aaee o 2 T
. . . G TOB 12 mg/L
IV, may be a viable option for episodes )
. ] ® A
of acute pulmonary exacerbations 0 ] . Control -~ C/T 4.5 g/day Cl
?‘83'”5}‘ . aer “g”’?ohsa epidemic strains & ® TOB 300 mg 12-hourly INH The combination might
2
1
0

§i
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extensively drug-
resistant isolates, when
other treatment options
are limited




Mono vs. combo regimens with novel beta-lactam/beta-lactamase inhibitor combinations for the
treatment of infections due to carbapenemase-producing Enterobacterales: insights from the literature

Meini S, Viaggi B, Tascini C. Infection 2021

a practical question is whether these novel BLBLIs should be used
as monotherapy or as part of a combination regimen with other
antibiotics, and it so, with which ones, to reduce the emergence of
resistant strains and to optimize their efficacy

Avallable evidence on

combination therapy is
Currently, there s NO DEFINITIVE EVIDENCE whether combinations are more

scarce and ma.mly l'mllted effective than monotherapies; further studies are warranted, and to date only personal
to retrospective studies opinions can be provided

involving 630 patients
treated with CZA
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Efficacy of CZA in monotherapy or combination therapy against
carbapenem-resistant Gram-negative bacteria: A meta-analysis

Onorato L. et al. Int /| Antimicrob Agents 2019

Combination therapy Monotherapy Risk Ratio
: : Study Events Total Events Total RR 95%-Cl Wi(fixed)
T'his meta-analysis suggests that use of ;
. - - Hospital mortali !
ceftazidime/avibactam in monotherapy or | e sorr d g7 46 &8 . 110 (052 231] 174%
P - - Krapp, 2017 2 4 0 2 s 278 [0.20:37.90]  1.2%
combination therapy for infections due to Temkin, 2017 11 25 4 13 S 143 [057: 362] 10.0%
o Algwizani, 2018 1 3 0 3 - 3.00 [0.18:51.20]  1.0%
CRE or CRPa could show a similar effect on| santevecchi, 2018 13 1 5 e 167 [0.16:17.89]  1.4%
| | | | Subtotal 62 56 <> 1.37 [0.80; 2.34] 30.7%
mortality and microbiological cure rates. Heterogeneity: Fsquared=0%, p=0.9185 ;
Studies on larger samples are needed to 30-day mortality i
e . Caston, 2017 2 7 0 1 1.00 [0.08:11.93]  1.5%
address this important issue Shields, 2018 12 24 23 53 —— 115 [0.70; 1.91] 27.3%
Sousa, 2018 3 11 10 46 - 125 [0.41: 3.81] 7.4%
Tumbarello, 2019 31 82 . - 0.92 [052: 1.64] 27.0%
Subtotal 124 122 <> 1.07 [0.75; 1.53] 63.2%
Heterogeneity: Fsquared=0%, p=0.9372 E
90-day mortality i
De la Calle, 2018 3 10 2 14 - 210 [0.43;10.35)  3.2%
) Rodriguez-Nunez, 2018 2 6 1 2 it 0.67 [0.11; 3.99] 2.9%
| Subtotal 16 16 e 1.42 [0.44; 4.60] 6.0%
- y Heterogeneity: Fsquared=0%, p=0.338 :
Overall 202 194 <:> 118 [0.88; 1.58] 100%
Heterogeneity: Fsquared=0%, p~0.9869 l | ' I |

01 051 2 10
Combination therapy better Monotherapy better
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. 7 : | , 577 adults with bloodstream infections (n
Ceftazidime-Avibactam Use for Kbs. pneumoniae Carbapenemase—Producing ~ 391) or nonbacteremic infections

Kbs. pneumoniae Infections: A Retrospective Observational Multicenter Study =N involving mainly the urinary tract, lower
ZD respiratory tract, and intra-abdominal
structures. All received treatment with
The all-cause mortdlity rate 30 days dfter infection onset was 25% (146/577). There was no significant difference in CAZ-AVI alone (n = 165) or with>|
mortality between patients managed with CAZ-AVI alone and those treated with combination regimens (26.1% vs | other active antimicrobials (n = 412)
25.0%, P = ./9). In multivariate analysis, mortality was positively associated with presence at infection onset of septic
shock (P =.002), neutropenia (P <.001), or an INCREMENT score >8 (P =.01); with lower respiratory tract infection
(LRTI) (P =.04); and with CAZ-AVI dose adjustment for renal function (P =.01) Viregimens = Combination regimens  ®Monotherapy regimens

50

Tumbarello M. et al. Clin Infect Dis 2021 7‘
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| Antibiotico MIC mg/I > e
Amoxicillina/clavulanato _ Cef/deroco/
Mer openem PII """" /b """"""""""
iperacillina/tazobactam 2¢ q8h
VaborbaCtGm """"""""""""""""""" Crmmm—— Continous Infusion
2.2¢ g8h T e U A C eftlaxone _____________________ loading dose
Extended Infusion - 3h 7 Ceftazidime
loading dose 7 i R —
. Cefepime
Y% o SR | Meropenem IVAC caused by
/mjpeﬂem Fosfomicina EﬂterObC]CterC]/eS KPC +
Relebactam | B Amikacina in critically ill adult ptz
0.5/0.5/0.5g g8h L
Extended Infusion - 1.5h e ¢ = & | Gentamlcma ___________________
loading dose n Ciprofloxacina
| ‘ Colistina
e czA \
> T | . MVB
Ceftazidime '« . Fosfomycin | s oo

Avibactam T"- 4g q6h

Continous Infusion
2.5g q8h Gatti M, Viaggi B, Rossolini GM, Pea F, Viale P
Continous Infusion : Exp Rev Anti Infect Ther Sep 2022
loading dose /< Pneumon/ae KPC_3 Infect Drug Resist Jun 2021
|PERESPRESSA Antibiotics dec 2021
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Antibiotico MIC mg/I > e
| Amoxicillina/clavulanato _ Cef/deroco/
Piperacillina/tazobactam 26 q8h
S 7’ e Crmmm—— Continous Infusion
Ceftaz idime EEETA TRAGE G 00 | C eftlaxone _____________________ loading dose
Avibactam e 8 Ceftazidime
2.5g q8h \ Cefepime
Contlnf)us Infusion .t N
loading dose = Meropenem BS| caused by
) A Fosfomicina Enterobacterales KPC +
Meropenem Amikacina in critically ill adult ptz
Vaborbactam Gentamicina
2.2g q8h : :
Extended Infusion - 3h - AN SRR RNTETT o C Ipl’OﬂOX&lCIﬂ&l _________________
loading dose . Colistina
CZA ‘
7’ _________________________________________________________________________ 9D \
Imipenem Mve X
Relebactam CFD
0.5/0.5/0.5g g8h
Extended Infusion - 1.5h Gatti M, Viaggi B, Rossolini GM, Pea F, Viale P
1 . Exp Rev Anti Infect Ther Sep 2022
loading dose /< Pneum@ﬂ/de KPC'3 " elnfectt DrfgtResfstJSg 2021
|PERESPRESSA Antibiotics dec 2021
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blanpm- 1, blacTxm- 15, AcirA

| | Antibiotico
Amoxi/clav
>y Y" Piperacillina/tazobactam
Cefiderocol CAeﬁbGZ’d’me \"‘L' Aztreonam Ceftriaxone
vibactam %  aeqh | o
2g qsh | 28q8h Ceftazidime
Conti : Continous Infusion
ontinous Infusion 9 B el
| =05 457 2g q6h Cefepime
loading dose Continous Infusion SO i st ——
loading dose | Imipenem
| Meropenem
TR Imipbenem v Aztreonam C/T
5 Nl =\ Aty s e e i
o -
Relebactam L} 2g qsh ~ Fosfomicina
Continous Infusion ikaci
0.5/0.5/0.5g q8h 26 q6h o Amikacina
Extended Infusion - 1.5h . .
e le d’n usclion Continous Infusion Gentamicina
OdAING AOSC
Ciprofloxacina
Guidelines | """""""""""""""""""" T """"""""""""""""""
European Society of Clinical Microbiology and Infectious Diseases COIIStma ________________________
(ESCMID) guidelines for the treatment of infections caused by (’7 CA7Z / AV
multidrug-resistant Gram-negative bacilli (endorsed by European 7 FON N R
society of intensive care medicine) ’ MEM/VAB
e For patients with severe infections due to CRE-carrying metalo-
B-lactamases (MBL) and/or resistant to all other antibiotics, ]f | / R
including ceftazidime-avibactam and meropenem-vaborbactam, Ce IderOCO/ T
we conditionally recommend treatment with cefiderocol (con- 2g q8h Ceflderocol
ditional recommendation for use, low certainty (.)f ev?denc.e). Continous Infusion Gatti M, Viaggi B, Rossolini GM, Pea F, Viale P.
Paul M. et al. Clin Microbiol loading dose Exp Rev Anti Infect Ther Sep 2022
Infect 2022 Infect Drug Resist Jun 2021

Antibiotics dec 2021

CLINICAL
MICROBIOLOGY
AND INFECTION
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DURLOBACTAM s a potent inhibitor

of class A, C, and D serine B-lactamases. Durlobactam, a New DBO [-Lactamase
| The key differentiating feature as Inhibitor for the Treatment of Acinetobacter
compared to other DBO BLIs isits Infections in Combination With Sulbactam
P activity against class D carbapenemases o an etal o Vierohio] 2021
apiro .etal. rrontin ICFrODIO
of the OXA family, which are prevalent
Cef[dero(jo/ in A. baumannii
i In addition to inhibiting B-lactamases,
Contir?()gu(sq?nfusion AntibiOtiCO some DBO B_ladamase
Ioadine d inhibrtors also exhibit intrinsic
vading dose Amikacina antibacterial activity due to inhibrtion
| Amikacina of PBP2. Durlobactam
i i predominantly inhibits PBP2 of A.
S roco! o | IVAC/BSI caused by | pinkibits PBP of A
- M -o ' '
A LL my (-3 Meropenem Acinetobacter baumannii
MDICIHING | ] : o :
p o in critically ill adult ptz ~ Sulbactam lts
Sulbactam Gentamicina inhibitory activity is
wah |- L limited to a subset of
Continous Infusion | TlgeCIClma _______ class A serine B_
loading dose Colistina
| A unigue feature of sulbactam is its intrinsic
@ antibacterial activity against Acinetobacter and a
e imrted number of other bacterial species, which
Fosfomyc/n 4g qeh results from its inhibrtion of key enzymes required
{ Continous Infusion | | |
5 for bacterial peptidoglycan synthesis. PBPla, PBPIb,
Amp/'c///jn/ 4g q6hf Gatti M, Viaggi B, Rossolini GM, Pea F, Viale P and PBP), but not PBP2, are targets of sulbactam in
Continous Infusion Exp Rev Anti Infect Ther Sep 2022 : :
SU/bGCtGm loading dose Infect Drug Resist Jun 2021 Acinetobacter SPECIES
Antibiotics dec 2021
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Coverage of CPE by new beta-lactamase inhibitor combinations (BLICs) and new beta-lactams

Anti-CPE agents exhibit different activity profiles vs. strains producing different enzymes:
importance to detect the resistance mechanism

R e K e e e e
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Bush & Bradford. Cold Spring Harb Perspect Med. 2016; 6(8). pii: a025247- Pogue et al. Clin Infect Dis 2019 - Choi & McCarthy Exp Op Invest Drugs 27:2, 193-197 -
Thomson et al. Antibiotics 2019; 8:32 - Mushtaq et al. JAC 2019; 74:953 - www.venatorx.com - Le Terrier C. et al. Antimicrob Agents Chemother 2023

In this new era of rehewgd aCtIVIlty of BL nemother may 2022 N Vazquez-Ucha JC. Antimicrob Agents Chemother may 2022
and BL/BLI combinations against CR- @\7'@ , , o [ 0
GNB. the determinants of carbabenem)| ESBL gene New MICs of cefepime and cefepime/ A I N
: ] bap —ression of the {h enmetazobactam for KPC-carrying O);D_QNJ );NQQN /

resistance have assumed a crudiall e the isolates isolates are determined by the clonality or O toM

importance in guiding both empirical and|BL producers . of the isolates Ermelazbacan Tezobctam
Y Y

The non-ESBL-producing K pneumoniae isolates mostly
belong to sequence type 512 (ST512), whereas the

N | KPC- and ESBL-producing isolates mostly belong to
2 ST307

targeted therapies

Giacobbe DR. et al. Future Microbiol 2022 \‘

|
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Flowchart for diagnosis and treatment of infections caused by Gram positive in [CU

A Infective endocarditis cSSTI (necrotizing
. - mec ___ | BSIprimary or CR-BSI — HAP/VAP S CAP —— | CNS infections | —
fasciitis
Staph aureus mecA negative | If bositive o | )
| Vertebral osteomyelitis .
. . . el Ceftaroline Linezolid .
Antistaphylococcal Penicillins Cephalosporins Ceftobiprolo Daptomycin
or 600 mg g12h +
| | Daptomycin Ceftaroline 12085?8 Cl Irascitis protocol
. . P IBLY
Oxacillin Cefazolin i Linezolid 600 mg g8h Dapto 8-10 mg/Kg
Fosfomycin X EVALUATE LD
6g LD+Cl i Ceftobiprole Mechanism of
12g LD+CI g Dapto 8-10 mg/Kg FFosfomycin ‘ action: Ca++
: 500 mg g8h
Mechanism of 600 mg q12h _ o
action: Ca++ 1200 mg Cl| If
a I CPK POSSIBLY |
Enterococcus faecalis _ o EVALUATE LD
I |f 03100684 Post-operative CNS
continous infusion I
Infective endocarditis |
I Infective | |
z | Ampicillin | 2g a4h endocarditis ) )
2 EVALUATE MIC vanco < 1 Linezolid
. O | +
§ 3 me/Ke a24h | Fosfomycin
i mg/Rg g .
Z Gentamycm OR g12h Daptgmy(;ln Vancomvein 600 mg ql12h
Y 1200 mg CI
O 1g LD+2¢g Cl POSSIBLY
| EVALUATE LD
=5 b-lactams m
il = fosf h
v < | Ampicillin | 2gg4h QL I O%1o o q.6 :
W > g W Ceftarolin , . continous infusion
2 < & O Teicoplanin
358 S
) D—h' = 600 mg q12h (1800 mg) LD
= - 2¢ q24h 600 mg g8h i
Ceftriaxone | 2g4 me 4 600175/7 dzlﬁ Gatti M, Viaggi B, Rossolini GM, Pea F, Viale P
\_ J Microorganisms 2023; 11:394
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Vulticenter Cohort of Patients With Methicillin-Resistant Staphylococcus aureus Bacteremia 58 patierjts received DAP-CPT
Receiving Daptomycin Plus Ceftaroline Compared With Other MRSA Treatments with |13 matched SOC

McCreavy EK. et al. Open Forum Infect Dis 2020

These data also support the potentially DAP-

r=837,95% CI = 0.734-0.902, sparing ettect of CPT synergy and
F<.0001 opportunity for combination de-escalation, as our
28 ° combination group received a mean 6.2-mg/kg/d

24 o DAR as op- posed to the guideline-
920 Correlation of time to recommended option of |0 mglkg/d
switch to DAP-CPT B DAP-CPT<72h

e
@y

combination and total SOC
duration of bacteremia

Total duration of MRSAB, d

8 [ 1,25
1 7,9
0 3,75

0 4 38 12 16 20 24 28 0

Time to switch to DAP-CPT, d 30d mortality
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Daptomycin synergistic properties from in
vitro and in vivo studies: a systematic review

Antonello RM. et al. ] Antimicrob Chemother 2023; 78:52-77

MSSA (25)

MRSA (189), VISA (21), GISA (2)
MRSE (36)

VRE (99)

VSE (28)

Penicillins,
penicillins/BLI [22]

MSSA (34)

MRSA (165), hVISA (16), VISA (13)
MSSE (5)

MRSE (6), Linezolid-R S. epidermidis (5)
VSE (24)

VRE (58)

Cephalosporins,
cephalosporins/BLI [26]

MSSA (20)

MRSA (23), VISA (1)
VSE (21)

VRE (35)

Carbapenems [7]

MSSA (1)

MRSA (3), hVISA (1)
MSSE (10)

MRSE (5)

Macrolides [5]

MSSA (37)

MRSA (188), GISA (2), VISA (8), VRSA (3)
MRSE (4)

VSE (22)

VRE (67)

Aminoglycosides [17]

MSSA (1)

MRSA (55), GISA (2)
VSE (1)

VRE (8)

Glycopeptides [6]

MSSA (1)
MRSA (139), GISA (2)

Oxazolidinones [9] VRE (7)

MSSA (27)

MRSA (233), GISA (2), hVISA (1), VISA (7), VRSA (3)
MRSE (2)

VSE (8)

VRE (121)

Rifampicin [31]

Fosfomycin [14] %

MSSA (12)

MRSA (139), GISA (2)
VSE (10)

VRE (12)

m Synergistic effect
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:

RESULTS: A total of 92 studies and 1087 isolates

(/23 Staphylococcus aureus, 68 Staphylococcus
epidermidis, | /9 Enterococcus faecium, |05
Enterococcus faecdalis, | 2 Enterococcus durans)
were included. Synergism accounted for 50.9%
of total interactions, while indifferent effect was

the most frequently observed interaction (41.9%).

Antagonistic effect accounted for 0./% of total
interactions. I he highest synergistic rates against 5.
aureus were observed with daptomycin in

combination with fosfomycin (55.6%). For S.

epidermidis and Enterococcus spp., the most
effective combinations were daptomycin plus

ceftobiprole (502) and daptomycin plus

fosfomycin (63.6%) or rifampicin (62.8%),
respectively.
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