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Background

» Despite the availability of multiple antibiotic options,
bacterial infections continue to cause substantial
morbidity and mortality.

» Changes in both bacterial and host factors created
the need for new antibiotics, revival of neglected old
antibiotics, and optimized use of the currently
available ones.
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» Potential optimization of 3-lactams plasma
concentrations could improve their clinical
effectiveness

the percentage of time their free plasma concentration Is

higher than the pathogen’s minimum inhibitory
concentration (%fT>MIC)



THE LANCET
Infectious Diseases

Prolonged versus short-term intravenous
Infusion of antipseudomonal B-lactams
for patients with sepsis:
a systematic review and meta-analysis of
randomized trials.

Lancet Infect Dis 2018; 18: 108—20
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2196 articles identified and screened in
PubMed, Scopus, and Cochrane databases

2069 excluded
o 2015 irrelevant
54 reviews
h 4

127 full-text articles assessed

107 articles excluded
19 reviews or meta-analysis
34 pharmacokinetic or
pharmacodynamic data only
21 randomised trials:
5 abstracts
1 crossover
4 duplicates
2 enrolled <10 patients
1 neonates or children
8 other antibiotics
33 non-randomised studies:
g abstracts
1 animal study
6 crossover
2 enrolled <10 patients
17 non-randomised clinical trials
2 other antibiotics
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2 RCTs included after reference search

‘ 22 RCTs included in the meta-analysis ‘
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Abstract

» Findings:
The GRADE tool- the quality of evidence for mortality was
high.

Prolonged infusion was associated with lower all-cause
mortality than short-term infusion (risk ratio [RR] 0-70, 95%
Cl 0-56-0-87).

Heterogeneity was not observed (p=0-93, 12=0%).

The funnel plot and the Egger’s test (p=0-44) showed no
evidence of publication bias.

» Interpretation:

Prolonged infusion of (3-lactams might benefit all
hospitalized patients with sepsis.

Further studies in specific subgroups of patients according
to age, sepsis severity, degree of renal dysfunction, and
Immunocompetence are warranted.



Added value of this study

» Not limited by
Inclusion of non-randomized studies

Inclusion of RCTs on concentration-dependent
antibiotics or on antibiotics with narrower or different

antibacterial spectrum
the presence of inconsistency
» Largest number of included patients from diverse
regions.
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Antipseudomonal penicillins and cephalosporins

] Pipe & Tazo Tatumcef Cebid Supecef
oA & e a8 5 EZ Hfr i Al
2| 2250 mg/vial 2000 mg/vial 1000 mg/vial 500 mg/vial
% Piperacillin / Ceftazidime Cefoperazone Cefepime
n Tazobatam (34 generation) (34 generation) (4™ generation)
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EIRE/IfFTI5RF  Sepsis patients
Problem/Patient

%A PRV IS It Prolonged (continuous or =3 hours) infusion of
Intervention antipseudomonal beta-lactams
¥188 Short-term (= 60 minutes) infusion of
Comparison antipseudomonal beta-lactams
4k (1st outcome) All-cause mortality;
" (2nd outcome) Clinical efficacy, adverse events,
QOutcome

and emergence of resistance
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st s > Any RCT studying the comparative

¢ 2R RSB effectiveness and safety of

i e prolonged (lasting =3 h or 24 h

(B e continuous infusion) versus short-

BREOMEIEFEN | term (bolus or up to 60 min

A& HEA AL R) . . . . . .
Intermittent infusion) administration
of any antipseudomonal -lactam for
the treatment of adult patients with

sepsis was considered eligible.
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» 2,196 articles identified and
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screened in PubMed, Scopus, and
Cochrane databases without date
or language restrictions.

» Reference list of selected articles
were manually searched.

» Abstracts presented in international
conferences were not searched.
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» Two authors (KZV and GLV) independently
extracted data in pre-specified forms
Methodological assessment:

Cochrane risk of bias tool
Overall assessment of the evidence:

';’7

The Grading of Recommendations Assessment
Development, and Evaluation (GRADE) tool
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» Methods- Data analysis
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We calculated pooled risk ratios (RR)
and 95% CI using the Mantel-Haenszel
random-effects model.

Statistical heterogeneity among studies
was assessed by x? test (p<0-10
Indicated significant heterogeneity) and
12 (degree of heterogeneity).

» Heterogeneity was not observed
(p=0-93, 12=0%).
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Prolonged Short-term Weight Risk ratio (95% Cl) Risk ratio (95% Cl)

Events  Total Events  Total
Abdul-Aziz (2016)" 18 70 26 70 18-5% —at 0-69 (0-42-1-14)
Angus (2000)* 3 10 9 11 4-8% —_— 037 (0-14-0-98)
Bao (2016)* 0 25 0 25 . Not estimable
Chytra (2012)*° 21 120 28 120 181% —= 0.75 (0-45-1.24)
Cotrina-luque (2016)* 0 40 1 38 0-5% 032 (0-01-7-55)
Cousson (20027 = o 2 o ALY oo oo ) g8)

> « Overall, prolonged infusion of antipseudomonal -
M |actams was associated with lower all-cause )
M  mortality than short-term infusion (RR 0-70, 95% C| M
W 0-56-0-87). :

Sakka q — — 7
W © Heterogeneity was not observed (p=0-93, 12=0%). !
Wang (2 __A
Total (95% Cl) 792 805 100-0% X 2 0.70 (0-56-0-87)
Total events 108 159 I I I |

Heterogeneity: ©°=0-00; y*=6-47, df=13 (p=0-93); I’=0% 002 01 1 10 50

Testforoveralleffect: 2=3-25 (p=0-001) Favours prolonged Favours short-term

» Figure 2: Forest plot of mortality among patients treated with prolonged versus short-

»  terminfusion of antipseudomonal antibiotics



Prolonged Short-term Weight Risk ratio (5% 1) Risk ratio (5% (1)

Events  Total Events Taotal

Although the prolonged infusion of both
carbapenems and penicillins with 3-lactamase

Inhibitors was associated with lower mortality
than short-term infusion, prolonged infusion of
cephalosporins was not. 4

Bao (2016 0 5 0 bl - Kot estimahile
Cephalosporins
Abdul-Aziz (2016)' 8 11 0 2 7-4% 5 4-25(033-54-77)
Angus (2000)2 3 10 9 11 31:3% — = 0-37 (0-14-0-98)
Cousson (2005)7 2 8 3 8 18-0% - 0-67 (0-15-2-98)
Georges (2005)% 3 26 3 24 18-0% » 0-92 (0-21-4-14)
Lagast (1083)% 5 20 4 25 25:3% - 156 (0-48-5-06)
Subtotal (95%Cl) 75 70 100-0% - 0-83 (0-40-1.74)
Total events 21 19
Heterogeneity: 7=0-20; y*=5.57, df=4 (p=0-23); I’=28%
Test for overall effect: 7=0-48 (p=0-63)

Test for subgroup differences: x’=0-30, df*=2 (p=0-86; I’=0%) | | | |

0.02 01 1 10 50
+—— —P
Favours prolonged Favours short-term
Heterogeneity: T=0-20; =557, df-4 (p=0-23); = 28%
Test for overall effect: Z=0-48 (p=0-63)
i T} = 1 e ey T

______________ Test for subgroup differencas: =030, dff=2 (p=0-86l; ’=0%) EHIJJ u|-1 ! 1':} E,IIJ
} R — —

Favours prolonged Fawaours short-term
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» Clinical cure or improvement

Data reported in 18 RCTs.

In both the ITT (11 RCTs, 1219 patients, RR 1-06, 95% CI
0-96-1-17, 1°=39%) and per-protocol (ten RCTs, 1091
patients, 1-13, 1-00-1-28, p=0-06, 57%) analysis the
difference between prolonged and short-term infusion was
not significant.
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» Adverse events

There was no difference in reported adverse events
between the compared groups (seven RCTs, 980 patients,
RR 0-88, 95% CI 0-71-1-09, 1>=0%).

Data regarding adverse events and resistant strains were
not studied regularly in the included RCTs.

Safety assessment was difficult because of under-
reporting of adverse events.
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» Development of resistance
Data were provided by four RCTs.

In two of them resistant strains were not isolated in either
treatment group.

No difference in development of resistance was observed
In the other two RCTs (RR 0:60, 95% CI 0-15-2-38).




O REREREMHEABEINIG?

8. Ittt RAERE S ol E AR S M AVIEES ?

» Patients from diverse regions:.

Asia-Pacific (10), followed by Europe (9), and America (3).
» The mean or median age:

<45 y/o (5), 45-65 y/o (12), >65 (1), data not reported (4).
» APACHE II:

(APACHE Il =20, severely ill) in at least one group (11)

(APACHE Il <20, less severely ill) (5)

Not reported (6)
» Site or type of infection:

Nosocomial lung infections were the most common.
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» Outcome of the study:
All-cause mortality

Clinical cure or improvement
Adverse event

Development of resistance

» Other information | would like to know...
Duration of hospital stay
Cost-effectiveness analysis
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» Safety
No significant difference in reported adverse events
between the compared groups.
» Cost
Not discussed in the study.

» Effectiveness

Relative risk: 30% lower with prolonged infusion
compared with short-term infusion.

Number need to treat (NNT)=16.4
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CASP Appraisal Tool [Systematic review]

1. Did the review address a clearly focused question? Yes
2. Did the authors look for the right type of papers? Yes
3. Do you think all the important, relevant studies were included? No

4. Did the review’s authors do enough to assess quality of the included

studies? ves
5. If the results of the review have been combined, was it

Yes
reasonable to do so?
6. What are the overall results of the review?
7. How precise are the results?
8. Can the results be applied to the local population? Yes
9. Were all important outcomes considered? No

10. Are the benefits worth the harms and costs? Yes



Limitations of the study

» The outcomes might not apply to older patients (>65
years).

» Some clinically meaningful heterogeneity between
studies is highly likely (open-label antibiotic use at
variable doses, infection severity and type, and
patient comorbidity).

» Small study effects contributing to the favorable
outcome for prolonged infusion should be
considered.

» The definition and severity of sepsis are not in
accordance to the current definitions.



Conclusion

» Almost all subgroup and sensitivity analyses showed
that prolonged infusion was associated with at least
a trend towards lower all-cause mortality than short-
term infusion.

» Prolonged infusion of B-lactams might benefit all
hospitalized patients with sepsis; however, further
studies in specific subgroups of patients are
warranted.




Future work

» Further studies in specific subgroups of patients
(such as age, sepsis severity, degree of renal
dysfunction, susceptibility of bacteria, and
Immunocompetence) are warranted.
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EIRE/fZT 58 Sepsis patients
Problem/Patient
% PRV IS It Prolonged (continuous or =3 hours) infusion of
Intervention antipseudomonal beta-lactams
L Short-term (= 60 minutes) infusion of
Comparison antipseudomonal beta-lactams
yrEm (1st outcome) All-cause mortality;
§ (2nd outcome) Clinical efficacy, adverse events,
QOutcome

and emergence of resistance
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