
Objectives: To test "the hypothesis that 90-day mortality among critically ill adults would be lower with the use of fluid resuscitation and therapy with Plasma-Lyte 148, a balanced multielectrolyte solution (BMES), than with saline." (p. 816)
Methods: This double-blind, parallel-group, randomized controlled trial was conducted in 53 participating ICUs in new Zealand and Australia. Patients admitted to the ICU who were expected to remain there for 3 consecutive days and for whom fluid resuscitation was felt to be clinically necessary were eligible for inclusion. Exclusion criteria were administration of > 500 mL of fluid in the ICU prior to enrollment, imminent risk for death, preexisting life expectancy < 90 days, and traumatic brain injury of risk for cerebral edema.
Patient were randomized in a 1:1 fashion using permuted blocks of varying size, stratified according to ICU, to receive Plasma-Lyte 148 (BMES) or normal saline, which patients would receive for all fluid resuscitation for up to 90 ICU days following randomization. Once the patient left the ICU, the type of fluid administered was no longer dictated by the trial protocol.
The primary outcome was all-cause mortality at 90 days. Secondary outcomes included peak serum creatinine in the first 7 days, maximal increase in creatinine during ICU stay, need for new renal replacement therapy, need for and duration of vasoactive drugs, duration of mechanical ventilation, length of ICU and hospital stays, all-cause death in the ICU, all-cause death during hospital stay, and all-cause death within 28 days of randomization.

A total of 5037 patients were randomized, with 2515 assigned to the BMES group and 2522 to the saline group. There was not consent to access the primary outcome in 62 patients in the BMES group and 75 in the saline group; additionally, 20 patients in the BMES group and 35 in the saline group were lost to follow-up. As a result, 2433 patients in the BMES group and 2413 in the saline group were included in the final analysis of the primary outcome. Median ages were 61.7 years and 62.1 years, respectively, and 37.3% and 40.1% were female. The median volume of trial fluid received was 3.9 L and 3.7 L, respectively.
	Guide
	Comments

	I.
	Are the results valid?
	

	A.
	Did experimental and control groups begin the study with a similar prognosis?
	

	1.
	Were patients randomized?


	Yes. Patients were randomized in a 1:1 fashion to exclusively receive BMES or normal saline 

	2.
	Was allocation concealed?  In other words, was it possible to subvert the randomization process to ensure that a patient would be “randomized” to a particular group?

	Yes. "Randomization was performed with the use of permuted blocks of varying size, stratified according to ICU, and was conducted through a secure website." (p. 816) This should be sufficient to maintain allocation concealment.



	3.
	Were patients analyzed in the groups to which they were randomized?
	Yes. The authors report that an intention-to-treat analysis was performed.
"After randomization, 1467 of 2330 patients (63.0%) in the BMES group received 500 ml or more of open-label saline, and 81 of 2324 patients (3.5%) in the saline group received 500 ml or more of the BMES (Table S4). Treatment with a trial fluid was discontinued prematurely in 102 of 2515 patients (4.1%) in the BMES group and in 127 of 2522 patients (5.0%) in the saline group." (p. 818)

	4.
	Were patients in the treatment and control groups similar with respect to known prognostic factors?
	Yes. Patients were similar with respect to age, gender, ICU admission source, need for mechanical ventilation and new renal replacement therapy at time of enrollment, presence of sepsis, median SOFA score, baseline vital signs, and baseline laboratory values (including creatinine).

	B.
	Did experimental and control groups retain a similar prognosis after the study started?

	

	1.
	Were patients aware of group allocation?


	No. "The trial fluids were supplied in identical 1000-ml bags, and the trial-group assignments were concealed from the patients, the patients’ legally authorized representatives, researchers, and treating clinicians before and after randomization." (pp. 816-817)

	2.
	Were clinicians aware of group allocation?


	No. See above.

	3.
	Were outcome assessors aware of group allocation?


	No. See above.

	4.
	Was follow-up complete?


	Mostly yes. There were 20 patients in the BMES group (0.8%) and 35 in the saline group (1.4%) who were lost to follow-up. Combined with patients who did not give consent to assess, primary outcome data was available for 96.7% of patients in the BMES group and 95.7% of patients in the saline group (attrition bias).

	II.
	What are the results ?

	

	1.
	How large was the treatment effect?


	· 90-day all-cause mortality occurred in 530 (21.8%) patients in the BMES group and 530 (22.0%) in the saline group:
· Absolute difference -0.15% (95% CI -3.60 to 3.30%).
· Odds ratio 0.99 (95% CI 0.86 to 1.14).

· No significant difference in 90-day mortality was seen in any of the subgroups analyzed.
· The maximum serum creatinine within 7 days of enrollment and maximal increase in creatinine in the ICU were similar between the two groups.
· Need for new renal replacement therapy occurred in 12.7% of patients in the BMES group and 12.9% in the saline group:

· Absolute difference -0.2% (95% CI -2.96 to 2.56%).

· All other outcomes occurred with similar frequency in the two groups.

	2.
	How precise was the estimate of the treatment effect?


	See above.

	III.
	How can I apply the results to patient care?

	

	1. 
	Were the study patients similar to my patient?


	No. This study was conducted on ICU patients only. Fluid administration in the ED (prior to ICU admission) was not considered as part of treatment or as part of exclusion criteria. Additionally, plasmalyte-148 was the balanced fluid used in this study rather than lactated ringers, which is available in our institution (external validity). Despite this limitation, it is not entirely unreasonable to extrapolate these results to patients requiring large volume resuscitation in our ED.

	2. 
	Were all clinically important outcomes considered?


	Yes. The authors considered mortality at multiple time points, as well as changes in renal function, need for renal replacement therapy, need for mechanical ventilation, and ICU/hospital length of stay. This should encompass all of the most relevant patient-centered outcomes.

	3. 
	Are the likely treatment benefits worth the potential harm and costs?


	No. The administration of Plasma-Lyte 148 for fluid resuscitation in the ICU, when compared with saline, did not result in any differences in mortality, changes in creatinine, need for renal replacement, therapy, need for mechanical ventilation, or ICU/hospital length of stay.


Limitations:
1. The trial was stopped earlier than initially planned with <60% of the initial planned recruitment due to disruption from the COVID-19 pandemic.

2. There were some issued with external validity and generalizability to our patients:

a. Plastmalyte-148 was the balanced fluid used in this study rather than lactated ringers (which is readily available in our institution).
b. The trial was performed entirely in the ICU with consideration for fluids administered in the ED.

3. Primary outcome data was not available for 3.3% of patients in the BMES group and 94.3% of patients in the saline group (attrition bias).
Bottom Line:
This large, multicenter, randomized controlled trial conducted in New Zealand and Australia found that among ICU patients requiring fluid resuscitation, use of plamalyte-148 when compared with normal saline did not result in any significant difference in mortality at multiple time points, changes in creatinine, need for renal replacement therapy, or need for mechanical ventilation.
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