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COMMENT

Do prolonged infusions of β-lactam 
antibiotics improve outcomes in critically ill 
patients with sepsis? It is time to say yes
Xiaoming Li1 and Zhengying Jiang1* 

Sepsis remains an important global health problem and a 
leading cause of death in critically ill patients worldwide 
[1]. The β-lactam antibiotics are widely used as an impor-
tant component of antibiotic therapy for patients with 
sepsis. The bactericidal activity of β-lactam antibiotics is 
typically time-dependent, and their clinical effectiveness 
is affected by the duration of the free drug concentration 
remains above the minimum inhibitory concentration 
(MIC) of the target pathogen. Therefore, the prolonged 
(Extended or continuous) infusion of β-lactam antibiot-
ics has been an attractive strategy, because it provides a 
more stable free drug concentration and a longer dura-
tion of free drug concentration above the MIC [2]. Many 
previous studies have shown pharmacological rationale 
and potential clinical advantages in favor of prolonged 
infusion of β-lactam antibiotics in critically ill patients 
with sepsis [3]. Therefore, many recent international con-
sensus and guidelines recommend the use of prolonged 
infusion strategies for β-lactam antibiotics in critically 
ill patients [4–6]. And based on “moderate-quality” evi-
dence, the Surviving Sepsis Campaign guidelines sug-
gest a “weak” recommendation for prolonged infusion 
of β-lactam antibiotics for patients with sepsis or septic 
shock, rather than conventional intermittent infusion [7].

However, two well-conducted studies on this topic 
published in JAMA showed negative results. In the 

MERCY trial, a total of 607 patients were enrolled, and 
unfortunately there was no significant difference in the 
primary composite outcome or any secondary outcome 
between the two groups [8]. It may have been underpow-
ered to detect small but still clinically meaningful results. 
Recently, the BLING III randomized clinical trial (RCT), 
the largest RCT on this topic to date, has been published 
[9]. Although only clinical cure was positive result in 
the continuous vs intermittent infusion group (55.7% vs 
50.0%, respectively; P < 0.001), the absolute 90-days mor-
tality (24.9% vs 26.8%, respectively), hospital mortality 
(23.3% vs 25.0%, respectively) and ICU mortality (17.1% 
vs 18.4%, respectively) were lower in the continuous infu-
sion group than that in the intermittent infusion group. 
Thus, adding those data from the BLING III trial to pre-
vious meta-analysis would support rather than refute the 
previously reported benefits.

Abdul-Aziz and colleagues performed a systematic 
review and meta-analysis on this topic, including 18 
RCTs with 9108 critically ill adults with sepsis or sep-
tic shock. And the results showed that prolonged infu-
sion of β-lactam antibiotics was associated with lower 
90-days mortality, ICU mortality and an increase in 
clinical cure [10]. To further verify the reliability of 
the conclusions and avoid false positive or false nega-
tive results, we conducted trial sequential analysis 
(TSA) based on the work of Abdul-Aziz et al. We used 
a random effects model to construct the cumulative 
Z curve. TSA was performed to maintain an overall 
5% risk of a type I error. According to previous high-
quality RCTs on this topic, the 90-day mortality rate 
was set as 27.9% in the intermittent group and 24.7% in 
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the continuous group [8, 9, 11].And TSA result showed 
that the required information size was 7956. The cumu-
lative Z-curve crossed conventional test boundary and 
reached the required information, indicating that the 
results of Abdul-Aziz et  al. study are conclusive and 
require no further study (Fig. 1). Therefore, it is time to 
say yes that prolonged infusions of β-Lactam antibiot-
ics can improve outcomes in critically ill patients with 
sepsis.

Abbreviations
MIC  Minimum inhibitory concentration
RCT   Randomized clinical trial
TSA  Trial sequential analysis

Author contributions
Xiaoming Li conceived the study, performed statistical analyses, and drafted 
the manuscript. Zhengying Jiang revised the manuscript.

Funding
None.

Availability of data and materials
No datasets were generated or analysed during the current study.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 17 October 2024   Accepted: 18 October 2024

References
 1. Rudd KE, Johnson SC, Agesa KM, et al. Global, regional, and national 

sepsis incidence and mortality, 1990–2017: analysis for the Global Burden 
of Disease Study. Lancet. 2020;395(10219):200–11.

 2. Veiga RP, Paiva JA. Pharmacokinetics-pharmacodynamics issues relevant 
for the clinical use of beta-lactam antibiotics in critically ill patients. Crit 
Care. 2018;22(1):233.

 3. Li X, Long Y, Wu G, et al. Prolonged vs intermittent intravenous infusion 
of beta-lactam antibiotics for patients with sepsis: a systematic review of 
randomized clinical trials with meta-analysis and trial sequential analysis. 
Ann Intensive Care. 2023;13(1):121.

 4. Hong LT, Downes KJ, FakhriRavari A, et al. International consensus recom-
mendations for the use of prolonged-infusion beta-lactam antibiotics: 
endorsed by the American College of Clinical Pharmacy, British Society 
for Antimicrobial Chemotherapy, Cystic Fibrosis Foundation, European 
Society of Clinical Microbiology and Infectious Diseases, Infectious Dis-
eases Society of America, Society of Critical Care Medicine, and Society of 
Infectious Diseases Pharmacists. Pharmacotherapy. 2023;43(8):740–77.

 5. Abdul-Aziz MH, Alffenaar JC, Bassetti M, et al. Antimicrobial therapeutic 
drug monitoring in critically ill adult patients: a position paper(). Intensive 
Care Med. 2020;46(6):1127–53.

 6. Guilhaumou R, Benaboud S, Bennis Y, et al. Optimization of the treatment 
with beta-lactam antibiotics in critically ill patients-guidelines from the 
French Society of Pharmacology and Therapeutics (Societe Francaise 
de Pharmacologie et Therapeutique-SFPT) and the French Society of 

Fig. 1 Trial sequential analysis. The cumulative Z-curve (complete blue line) was constructed using a random effect model. The etched red line 
shows the conventional test boundary. The complete red line represents the trial sequential monitoring boundary. A diversity-adjusted information 
size of 7956 patients were calculated based on using alfa = 0.05 (two sided), beta = 0.10 (power 90%), an intervention event rate of 24.7%, 
and a control event rate of 27.9%. The cumulative Z-curve crossed the conventional test boundary and reached the required information size



Page 3 of 3Li and Jiang  Critical Care          (2024) 28:380  

Anaesthesia and Intensive Care Medicine (Societe Francaise d’Anesthesie 
et Reanimation-SFAR). Crit Care. 2019;23(1):104.

 7. Evans L, Rhodes A, Alhazzani W, et al. Surviving sepsis campaign: inter-
national guidelines for management of sepsis and septic shock 2021. 
Intensive Care Med. 2021;47(11):1181–247.

 8. Monti G, Bradic N, Marzaroli M, et al. Continuous vs intermittent mero-
penem administration in critically ill patients with sepsis: the MERCY 
randomized clinical trial. JAMA. 2023;330(2):141–51.

 9. Dulhunty JM, Brett SJ, De Waele JJ, et al. Continuous vs Intermittent beta-
Lactam Antibiotic Infusions in Critically Ill Patients With Sepsis: The BLING 
III Randomized Clinical Trial. JAMA. 2024.

 10. Abdul-Aziz MH, Hammond NE, Brett SJ, et al. Prolonged vs intermittent 
infusions of beta-lactam antibiotics in adults with sepsis or septic shock: a 
systematic review and meta-analysis. JAMA. 2024.

 11. Dulhunty JM, Roberts JA, Davis JS, et al. A multicenter randomized trial of 
continuous versus intermittent beta-lactam infusion in severe sepsis. Am 
J Respir Crit Care Med. 2015;192(11):1298–305.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Do prolonged infusions of β-lactam antibiotics improve outcomes in critically ill patients with sepsis? It is time to say yes
	References


