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INTRODUCTION
─

• Acute kidney injury (AKI) is a recognized comorbidity in pediatric 

diabetic ketoacidosis (DKA), although the exact etiology is 

unclear

• AKI is associated with increased risk of mortality, cerebral edema, 

renal replacement therapy, prolonged PICU admission and 

increased risk of chronic kidney disease

• The unique physiology of DKA makes dehydration assessments 

challenging, and these patients potentially receive excessive 

intravenous fluids

• Hyperchloremia and fluid overload are both independently 

associated with AKI



OBJECTIVES
─

Hypothesis:

Excessive IV fluid therapy, above what is required to treat true degree of 

dehydration and hyperchloremia, are associated with a greater kidney injury. 

Primary Objective:

• To quantify and stage AKI in pediatric DKA and determine if the amount of 

resuscitative fluid and hyperchloremia are associated with AKI severity.

Secondary Objectives:

• To quantify the true degree of dehydration related to AKI severity, and 

calculate if dehydration was over-estimated and over-resuscitated

• To measure other known complications of DKA, and assess association 

with AKI



METHOD
─

Design: Retrospective cohort of 145 DKA inpatients at tertiary pediatric hospital 

from 2014-2019

Inclusion: Age 0-18 inpatient with laboratory criteria consistent with DKA; pH

Exclusion: Pre-existing kidney disease, septic shock, incomplete medical records

Analysis: Linear regression multivariable analysis to identify factors associated 

with change in creatinine (Change measured through admission, and compared to 

baseline). True dehydration and excess fluids calculated as follows: 

% True Dehydration = ([Weightdischarge – Weightinitial]/Weightdischarge)x100

% Over-resuscitation = (% fluids given - % true dehydration)



RESULTS
─

19% of patients met KDIGO serum 

creatinine criteria for AKI on admission. 

Only 2% had AKI on hospital 

discharge.

Fluid over-resuscitation and 

hyperchloremia were significantly 

associated with delayed renal recovery 

(F=13.284, p <0.001)

True dehydration and high urea levels 

were significantly associated with higher 

creatinine levels on admission 

(F=4.23, p=0.042; F=88.29, p<0.001 

respectively).

Severity of initial AKI was significantly 

associated with cerebral edema 

(F=5.735, p=0.018). 

Average % dehydration was 1.1 ± 5.7%, 

and over-resuscitation 6.38 ± 6.6

All survived post hoc analysis.

Figure 1. Creatinine trend

throughout inpatient course. Serum

creatinine trend (mg/dL) corrected for

age and sex. Higher creatinine on

admission was significantly associated

with dehydration. *Change in

Creatinine (CrAdmission - CrDischarge),

which had a significant interaction

with over-resuscitation and peak

chloride levels contributing to

persistent injury. +True dehydration

significantly associated with higher

creatinine on admission.



CONCLUSION
─

• AKI in pediatric DKA associated with dehydration on admission

• Intravenous fluids given out of proportion to true degree of 

dehydrating and hyperchloremia are significantly associated with 

delay to renal recovery 

• Dehydration is consistently over-estimated and over-resuscitated 

• This identifies a potential modifiable clinical variable for earlier 

DKA recovery, and need to readdress fluid protocols in DKA 
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