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A. What is being studied? (Answer below) Comments 

1. Study Objective “comparing balanced crystalloids (lactated 
Ringer’s solution or Plasma-Lyte A) with saline 
among adults who were treated with 
intravenous crystalloids in the emergency 
department and were subsequently hospitalized 
outside an ICU.” 

2. Study Design 
 

“single center, pragmatic, unblinded, multiple 
crossover trial 

3. Inclusion Criteria 
 

“The trial population consisted of adults (≥18 
years old) who received at least 500 ml of 
intravenous isotonic crystalloids 
in the emergency department and were 
subsequently hospitalized outside an ICU.” 

4. Exclusion Criteria 
 

received less than 500ml, admitted to the ICU 

5. Interventions Compared 
 

NS v balanced (mostly LR) for IVF 
During balanced-crystalloids months, clinicians 
had the option of choosing either lactated 
Ringer’s solution or Plasma-Lyte A. 
 
 

6. Outcomes Evaluated 
 
 

Primary:  
• hospital free days to day 28  
• a composite of in-hospital death and 

hospital length of stay defined as the number of 
days alive and out of the hospital between the 
index emergency department visit and 28 days 
later. 
 
Secondary:  



• major adverse kidney events within 
30 days which defined as a composite 
of death, new renal-replacement 
therapy, or persistent renal dysfunction 
(final serum creatinine concentration, 
≥200% of the baseline value) 
 

• acute kidney injury of stage 2 or 
higher, 

• in-hospital death. 
 

B. Are the results of the study valid? 
Answer questions below 

  

 

1. Were patients randomized?  
 
 

Not really. Although the first trial month was 
randomized, thereafter, patients were placed in 
respective groups in a consecutive fashion 
based upon calendar month.  

2. Was randomization concealed (Blinded) 
 
 

No. This was an unblinded study 

3. Were patients analyzed in the groups to 
which they were randomized?    

Yes. Off protocol patients were treated in an 
intention-to-treat manner. There was also a per-
protocol sensitivity analysis. 

4. Were patients in the treatment and control 
groups similar with respect to known prognostic 
factors? 
 
 

Yes. Baseline characteristics were similar. 
(Table 1) though the only disease specific 
characteristics was the Median Elixhauser 
Comorbidity Index Score.  

C. Did experimental and control groups 
retain a similar prognosis after the study 

started (answer the questions below)? 

 

1. Were patients aware of group allocation? Yes 

2. Were clinicians aware of group allocation? Yes 

3. Were outcome assessors aware of group 
allocation? 

Unclear. There was no mention of how data 
extraction occurred other than being extracted 
from the EMR. No mention of standardization 
of data forms, separate assessors and kappa 
scores between data assessors.  



4. Was follow-up complete? There is no explicit mention of the number of 
patients that completed follow-up or how many 
were lost to f/u. 

D. What were the results?  

1. How large was the treatment effect? 
(difference between treatment and control 
group).  
MAKE (composite Major Acute Kidney Event)  

Serum Sodium and Chloride were higher and 
Bicarbonate lower in the first 48 hours however 
CI’s crossed at 72 hours for all 3 parameters. 
(fig.1) There were statistically sig. differences 
in creatinine, potassium or BUN reported.   
 
No difference in hospital free days (HFD)  
OR= 0.98 (95%CI 0.92-1.04)   
 
Composite MAKE  
4.7 % (balanced) vs. 5.6% (NaCl)  
OR: 0.82 (95% CI 0.70-0.95) 
ARR: 0.9% NNT=111 
 
No statistically significant difference in 
individual components of composite Make 

• Death p=0.89 
• RRT p= 0.56 
• Persistent renal dysfunction p=0.84  

 
No statistically sig Stage 2 or higher AKI 
8.0%(balanced) vs. 8.6% (NaCl) (95%CI 0.80-
1.03) 
 
ED patients presenting with KDIGO for Stage 2 
AKI had lower incidence of adverse kidney 
events @30D 28%(balanced) vs. 37.6 (NaCl) 
ARR =9.6% NNT= 11 (1/ARR) 

2. How precise was the estimated treatment 
effect at a 95% confidence interval?  
 

See above. 

D. How can I apply the results to 
patient care 

 

IV. Were the study patients similar to my 
patients?   

Not really. 77% of their patient population was 
Caucasian which does not reflect ours.  
 
Difficult to compare comorbidities as they use a 
ICD 9-10 based Co-morbidity score 
 
Their stage 2 AKI was only 10% which may be 
higher in our patient population. 



1. Were all clinically important outcomes 
considered?  

no (see limitations) 

2. Are the likely treatment benefits worth the 
potential harms and costs?  
 

Resolution of AKI during hospitalization was 
higher in the balanced fluid subgroup of 
patients with baseline ED creatinine that were 
Stage 2 AKI or had baseline hyperchloremia  
the NNT was 11. That stated, they did not 
provide CI’s. This number represented only 
10% of their patient population 
 
For their primary composite outcome, the NNT 
is 111… that’s a lot of LR. Uncertain that in the 
context of a pragmatic study this meets practice 
changing criteria across the general patient 
population represented here.  
 
 
 

 
 
Limitations:  
Single center study with a predominance of Caucasian patients 
No assessment of fluids received once admitted to the hospital. 
Predominantly medical patients and may not be generalizable to surgical patients.  
Balanced fluid group had disproportionate per protocol compliance (83.8%) when 
compared to NaCl group (92.8%).  
Use of Median Elixhauser Comorbidity Index Score makes generalizability difficult 
without knowing our patients Elixhauser score 
No report on how follow-up was obtained 
No description of standardization of data abstraction or kappa scores for the data   
Average amount of fluid accounted for in study was 1079 ml.  
Composite outcomes have been demonstrated to be problematic and biased. One example 
is the error of giving equal weighting given to each composite (i.e. death and AKI)   
 
Clinical Bottom Line: 
In a majority of non-critically ill ED patients with normal baseline renal function,  there 
is insufficient evidence to suggest an association between NaCl and AKI, persistent renal 
dysfunction or death  
There may be a statistically significant difference for the composite endpoint (MAKE) 
with a NNT of 111.  
 
Non-a-priory Forrest plot subgroup analysis suggest that in ED patients with baseline 
AKI or hyperchloremia, the use of balanced fluids may be associated with resolution of 
AKI and a lower incidence of MAKE at 30 days.     
. 
 


