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A. What is being studied? (Answer 
below) 

Comments 
 

1. Study Objective To compare one-bag protocol in 
management of DKA with the two-bag 
protocol, which utilizes two bags of fluid, 
one containing saline with supplemental 
electrolytes and the other bag containing 
same solution with the addition of 10% 
dextrose 

2. Study Design 
 
 

Retrospective chart review before/after 
study on all adult pts admitted for DKA at 
a “safety-net” single site hospital with 
approximately 100,000 ED visits that 
serves a large Latino population in Loma 
Linda, CA from 2008-2015; 383 eligible 
pts (249 received one-bag system, 134 
received two-bag system). All pts requiring 
insulin gtts automatically get admitted to 
ICU.  

3. Inclusion Criteria 
 
 

All adults >18yrs admitted with a diagnosis 
of DKA; (DKA defined by glucose>250 
and two of the following three criteria: 
bicarb <18, beta hydroxyl >3, pH<7.3 

4. Exclusion Criteria 
 
 

Ketosis from any other etiology, 
pregnancy, any pt not managed on IV 
insulin (some DKA pts are treated with 
subq insulin protocol at that hospital) 

5. Interventions Compared 
 
 

Compared one bag protocol with two bag 
protocol; this hospital used one bag system 
until 2013 and then switched over to two-
bag system. 



6. Outcomes Evaluated 
 
 
 

Primary outcome: compare the time to 
correction of anion gap 
Secondary outcomes: time to reach plasma 
glucose <250, time to reach bicarb >18 and 
hospital length of stay 

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

  

 

1. Were patients randomized?  
 
 

No, it was a retrospective chart review 

2. Was randomization concealed (Blinded) 
 
 
  

No. Retrospective study. The authors did 
not specify whether the data collectors 
were blinded to study objectives which 
may predispose to confirmation bias 

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

Uncertain. Only 134/143 in the two-bag 
group had complete data and the authors 
did not discuss how they accounted for 
these patients (no intention-to-treat 
analysis).  
 
 

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

Similar in age, gender, weight, BMI, initial 
pH, anion gap, admission serum glucose, 
BUN, Cr, HgbA1C and Charlson 
comorbidity index. 
 
Only serum beta-hydroxy was statistically 
different (p=<0.01) and admission serum 
glucose (p=0.05) 

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? NA 
 
 

2. Were clinicians aware of group 
allocation? 
 

Yes. 
 
 
 

3. Were outcome assessors aware of group 
allocation? 
 

Most likely. No mention of level of 
blinding if any, of the data collectors to the 
objective or primary and secondary 
outcomes of the study.  



4. Was follow-up complete? No. Nine patients initially included had 
incomplete data and the authors did not 
report on how they managed this subgroup.  

D. What were the results?  
1. How large was the treatment effect? 
(difference between treatment and control 
group).  

Time to AG closure (one bag): 13.75h 
Time to AG closure (two bag): 10.95h 
P<0.01 (No CI’s provided) 
Secondary outcomes: no statistical 
difference in any of the parameters 
 
Though not included as an apriori measure,   
episodes of Hypoglycemia (BS <70) were 
less in the two bag system (8.43% vs 
1.49%), p<0.01  
 

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

No CI’s were provided.  
 
 
 

D. How can I apply the results to 
patient care 

 

IV. Were the study patients similar to my 
patients?   
 

Uncertain, the study states their medical 
center serves a patient population with 
lower socioeconomic status and large 
burden of comorbidities similar to ours. 
They likely had overrepresentation of  
Latino population compared to ours and an 
average BMI of 25 which may be lower 
than ours. Poor glycemic control was also 
characteristic.  
 
 

1. Were all clinically important outcomes 
considered?  
 

No, they did not report on any other 
morbidities associated with DKA treatment 
aside from hypoglycemia or mortality 
associated with each group.  What about 
other electrolyte derangements such as 
hypokalemia, hypernatremia, 
hyperchloremia.  
 
Also, they did not report on cost or delays 
associated with one bag vs two bag system 
or compliance with protocols.  
 



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

Hard to say.  Their primary outcome was 
not necessarily a patient-centered clinically 
meaningful outcome. Secondary outcome 
of time to reach <250 is also not patient 
centered and they added rate of 
hypoglycemia post-hoc as a secondary 
outcome which in generally frowned upon 
though if true is a clinically meaningful 
outcome measure.  
 
 

 
 
 
Limitations:   
-Retrospective design, some missing data, potential for inaccurately measured variables 
-Search terms for EMR were limited to 2 (which likely missed a host of patients. 
-No mention of blinding od kappa scores of data assessors and if they assessed the same data 
separately.   
-Sample size determination was based upon a convenience sample of 7 patients admitted for 
DKA. Even if correct, their sample size was inadequately powered (needed 199 pts in both 
groups and two-bag system fell short by 56 pts) which could cause type II error (saying there 
was no difference when in reality there was) 
-Can’t entirely rule out other changes in management of DKA besides one bag vs two bag 
system affected closure of AG. The “after” years interventions may have included other 
unaccounted treatment modalities.  
Primary outcome measure was not patient-centered 
 
 
Charlson comorbidity index is a calculation used to predict 10-year survival in patients with 
multiple comorbidities (age, presence of DM, presence of liver disease, presence of malignancy, 
AIDS, moderate to severe CKD, presence of CHF, hx of MI, peripheral vascular disease 
presence, history of CVA or TIA, dementia present, hemiplegia present, connective tissue 
disease present, peptic ulcer disease present) 
 
Clinical Bottom Line: 
 
Two bag system appears to be an acceptable approach to DKA management, however more 
prospective studies are needed.  This study did not show any actual decrease in patient-centered 
outcomes such as hospital stay and there was no mention of cost analysis. Hypoglycemia event 
rate was post-hoc and if correct, could be a meaningful outcome that avoids a harm. 


