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B-Lactam administration via prolonged (with an infusion time of 4 hours) or
continuous infusion will lead to sustained concentrations throughout the dosing
interval, longer time above MIC, and improved bacterial eradication. But does a

better pharmacokinetic target mean a better clinical outcome?




AeacH CONTINUOUS VS INTERMITTENT ADMINISTRATION OF BETA-LACTAM
ANTIBIOTICS IN CRITICALLY ILL PATIENTS WITH SEPSIS

Summary of Evidence

n

THE LANCET SOCietyOf SurViVing SepSiS K JAMA JAMA

THE AMERI:"A’N JOURNAL % Ak v N ] L
o RESPIRATORY A0 Infectious Diseases Critical Care Medicine Campaign e
B-lactams Vardakas et al. Piperacillin-tazobactam SSC Gudelines Meropenem BLING 1l
A Meta-analysis Moderate-quality RCT
| evidence

7202 patients

No significant
reduction in 90-day
mortality but improved
clinical cure rate.

\ . 1876 patients

\l"*\Significantly lower all-cause
portality (RR 0.70, 95% CI
156-0.87).

),

0

Update

“weak” recommendation
for prolonged infusion of
-lactam antibiotics.

2017 ﬂl 2018 2021 2023

2024

Piperacillin-ta-
zobactam or
meropenem

BLI 3 hodes et al. ERCY
RCT B-lactams: carbapenems, peni- Meta-analysis RCT

Abdul-Aziz et al.

432 patients

No difference in
ICU-free days, 90-day
survival, clinical cure
rate, organ failure-free
days, or duration of
bacteremia.

cillins, and cephalosporins

3401 patients

Reduced risk of mortality
with an odds ratio of 0.69
(95% CI, 0.56-0.84).

CONCLUSION

607 patients

No significant differences
in 28-day all-cause
mortality and emergence
of pandrug-resistant or
extensively drug-resistant
bacteria.

Meta-analysis

9108 patients

Prolonged infusions of B-lactam
antibiotics are associated with a
reduced risk of death in critically ill adult
patients with sepsis or septic shock
compared with intermittent infusions.

Prolonged infusions of 3-lactam antibiotics were associated with a lower risk of 90-day mortality and ICU mortality (high
certainty), and higher clinical cure rates (moderate certainty) compared to intermittent infusions among adults in the intensive

care unit who had sepsis or septic shock.



JAMA

QUESTION Does continuous administration of meropenem reduce a composite of mortality and emergence of drug-resistant bacteria
among critically ill patients with sepsis compared with intermittent administration?

CONCLUSION Continuous administration of meropenem, compared with intermittent administration, does not improve
clinically relevant outcomes in critically ill patients with sepsis.

POPULATION INTERVENTION FINDINGS
Incidence of composite primary outcome at day 28
404 Men =, . : . :
283 Women l&_}l 607 Patients randomized ) Continuous Intermittent
T oWy -, A administration administration
142 of 303 patients 149 of 304 patients
Critically ill adults with i 303 304 | 2 :
oL A Continuous Intermittent
Mean age: 64 years administration administration : A
3 g of meropenem 1 g of meropenem : 1+ 47% - 49%
administered over 24 hours administered over 30 , v N

e to 60 minutes every 8 h

LOCATION .‘
31 S PRIMARY OUTCOME The between-group difference
Intensive care units was not significant:

in Croatia, Italy, All-cause mortality and emergence of pandrug-resistant
Kazakhstan, and Russia or extensively drug-resistant bacteria at day 28 Relative risk, 0.96 (95% ¢!, 0.81 t0 1.13); P= .60

Monti G, Bradic N, Marzaroli M, et al; for the MERCY Investigators. Continuous vs intermittent meropenem administration in critically

AMA, Published online June 16, 2023, doi;:10.1001/jama.2023.10598
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JAMA

QUESTION Is there a difference in mortality between continuous and intermittent infusions of 3-lactam antibiotics
in critically ill patients with sepsis?

CONCLUSION In critically ill patients with sepsis, continuous vs intermittent [3-lactam antibiotic infusions did not significantly
reduce 90-day mortality in the primary analysis. A clinically important benefit with continuous infusions is possible.

POPULATION INTERVENTION FINDINGS

AEas j Aan All-cause mortality at day 90
Men 'z - | " ' :

2423 women o=l X Continuous Intermittent

infusion infusion

" 7031 Patients randomized
; ; 864 of 3474 patients 939 of 3507 patients

Critically ill adults aged
>18 years treated for sepsis

3498 3533

Continuous infusion Intermittent infusion _
Mean age: 59 years Continuous infusion Intermittent infusion Y kS S .
(over 24 hours) of either (over 30 minutes) of either j . 24.9% , : . 26.8%
piperacillin-tazobactam piperacillin-tazobactam ' ' -
LOCATION — or meropenem or meropenem
104 PRIMARY OUTCOME Absolute difference, = 1.9% (95%Cl, -4.9% to 1.1%)
ICUs worldwide All-cause mortality within 90 days after randomization 0dds ratio, 0.91 (95%C1,0.81t01.01); P= .08

Duthunty JM, Brett SJ, De Waele J), et al; BLING 1l Study Investigators, Continuous vs intermittent B-tactam antibiotic infusions in ¢rit

randomized clinical trial, JAMA, Published June 12, 2024, doi;10.1001/1ama.2024 9779




Favors : Favors

Dead Alive Dead Alive Absolute difference Risk ratio prolonged : intermittent
Study (prolonged) (prolonged) (intermittent) (intermittent) (95% Cl) (95% CI) infusion | infusion
Georges et al,33 2005 3 21 3 20 -0.01 (-0.02t0 0.01) 0.96(0.21t04.27) = = >
Rafati et al,34 2006 5 15 6 14 -0.05 (-0.09 to -0.01) 0.83(0.30t02.29) . >
Roberts et al,35 2007 3 26 0 28 0.10(0.09t0 0.11) 6.77 (0.37t0 125.32) >
Roberts et al,3® 2009 2 3 0 5 0.33(0.23t0 0.44) 5.00 (0.30 t0 83.69) >
Chytra et al,8 2012 21 99 28 92 -0.06 (-0.06 to -0.05) 0.75 (0.45 to 1.24) =
Dulhunty et al,3% 2013 3 27 6 24 -0.10(-0.12 to -0.08) 0.50(0.14t01.82) =<« =
Dulhunty et al,40 2015 54 156 60 158 -0.02 (-0.02 to -0.01) 0.93(0.681t01.28) ——
Jamal et al,41 2015 4 4 5 3 -0.12(-0.24 t0 -0.01) 0.80(0.33t01.92) =
Jamal et al,42 2015 5 3 8 0 -0.33(-0.40t0-0.27) 0.65(0.38t01.12) =
Abdul-Aziz et al,*3 2016 18 52 26 44 -0.11(-0.13t0-0.10) 0.69(0.42t01.14) =
Zhao et al,%4 2017 7 18 8 17 -0.04 (-0.07 to -0.01) 0.88 (0.37 t0 2.05) -
Khan and Omar,22 2023 12 40 20 29 -0.18 (-0.19t0 -0.16) 0.57(0.31t01.03)
Mirjalili et al,4> 2023 14 54 25 43 -0.16 (-0.17 to -0.15) 0.56 (0.32t0 0.98)
Monti et al,14 2023 127 176 127 177 0.00 (0.00 to 0.00) 1.00(0.83t01.21) —i—
Saad et al,46 2024 8 22 12 18 -0.13(-0.16t0 -0.10) 0.67(0.32t01.39)
Alvarez- al, 472024 2 10 2 11 0.01 (-0.03 t0 0.06) 1.08 (0.18t06.53) =« = >
Dulhunty et al,1%> 2024 864 2610 939 2568 -0.02 (-0.02 t0 -0.02) 0.93(0.86t01.01)

Bayesian
Vague priors?
Semi-informative priors?
Frequentist
Sidik-Jonkman

-0.03 (-0.08 to 0.00)
-0.04 (-0.10t00.01)

-0.05 (-0.10 to 0.00)

0.86 (0)72 to 0.98)
0.86 (0.73 t0 0.98)

0.80(0.67 t0 0.94)

DerSimonian-Laird

-0.03 (-0.07 to 0.00)

0.91(0.85t00.97)

Risk ratio (95% Cl)

37.4




Prolonged infusions of B-lactam antibiotics were associated with a lower risk of 90-
day mortality and ICU mortality (high certainty), and higher clinical cure rates
(moderate certainty) compared to intermittent infusions among adults in the

intensive care unit who had sepsis or septic shock
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