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Objectives

• Describe the clinical presentation and 
pathophysiology of diabetic ketoacidosis 
(DKA).

• List the treatment recommendations for a 
pediatric patient in DKA.
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Definition1,2 

• DKA is serious metabolic complication of 
diabetes characterized by:
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Hyperglycemia

Metabolism of fatty acids to ketones 

Electrolyte and fluid imbalances

DKA, diabetic ketoacidosis



Precipitating Factors

• Infection (most common) 
• Inadequate insulin therapy
• New-onset Diabetes Type 1
• Pancreatitis 
• Eating disorders
• Certain Medications
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Epidemiology 

• Prevalence
– DKA is the most common cause of death in 

children and adolescents with Type I Diabetes.1

– Cerebral Edema (complication of treating DKA) 
occurs in up to 1% of DKA episodes in children1

• Mortality rate: 20-40%
• Accounts for 57-87% of DKA deaths in children
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DKA, diabetic ketoacidosis



Pathophysiology1

Insulin Deficiency 
Cells unable to use 

free glucose for 
energy 

Lipolysis 

Ketone Bodies 
/ Ketoacids* 

GlycogenolysisProteolysis

Hyperglycemia 

6
*beta-hydroxybutyrate, acetoacetate 

Free Fatty Acids

Increased 
Anion Gap

Acidosis (ê pH)

Body breaks down fats, proteins, and glycogen to generate glucose instead

Substrates Glycogen in liver & muscle

Glucose

Gluconeogenesis



Pathophysiology1

Insulin Deficiency 
Cells unable to use 

free glucose for 
energy 

Catecholamines
(Epi, NE, and DA) 

Leukocytosis
(10-15K)

Glucagon 
(hormone release by alpha cells in pancreas)

Growth Hormone

Hyperglycemia 
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Glucose

Gluconeogenesis

Release of  Counter-Regulatory / “Stress” hormones 

Cortisol
(glucocorticoid)

DA, dopamine; Epi, epinephrine; NE, norepinephrine 

Glycogenolysis

Glycogen in liver & muscle



Glycosuria

Osmotic diuresis

Loss of water and 
electrolytes

Dehydration / 
Hypovolemia 

Pathophysiology1

Water leaves cells  
(osmotic shift)

Dilutional 
Hyponatremia 

(but total body Na may 
be low due to diuresis 

and vomiting) 

Intracellular 
Hypertonicity

(K moves out of cell, 
down its conc. gradient 

[Hyperkalemia], but 
total body stores may 
be low due to diuresis 

and vomiting)

Cells unable to use 
glucose for energy 

Serum Phosphate
 High, then Low 

(Phos may appear high 
initially due to low 

utilization by cells, but 
then will drop as insulin 

is replaced)

Hyperglycemia 



Pathophysiology1

• The metabolic derangements in DKA can also 
be accompanied by:
– Severe inflammatory state (éCRP, ROS, etc.)
– Hypercoagulable state 
• Thrombosis 
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CRP, C-reactive protein; DKA, diabetic ketoacidosis; ROS, reactive oxygen species



Clinical Presentation1 

• Evolves in <24h
• Polyuria
• Polydipsia 
• Weight loss 
• Nausea
• Vomiting
• Dehydration
• Weakness
• Mental status changes

• Diffuse abdominal pain
• Poor skin turgor 
• Kussmaul respirations
• Fruity breath 2/2 exhaled 

acetone
• Tachycardia
• Hypotension
• Leukocytosis (10-15K)
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Diagnosis1 
• Diagnostic Criteria from ADA Guidelines (2009)1

Lab Value DKA

Plasma glucose (mg/dL) ≥ 250
Magnitude of value is “independent of the severity” of DKA

Arterial pH ≤ 7.3

Serum HCO3- (mEq/L) ≤ 15

Urine Ketones +

Serum Ketones* +
“Key diagnostic feature in DKA”1

Beta-hydroxybutyrate level is also useful for diagnosis 

Anion Gap >10

*Nitroprusside test estimates acetoacetate and acetone levels, but not beta-
hydroxybutyrate (the main metabolic product in ketoacidosis).  Thus, serum ketone 
value can underestimate severity of ketoacidosis 11



Treatment Goals & 
Pharmacological Therapies1 

Treatment Goal Pharmacological Therapy 
Recommended

Correct dehydration from 
osmotic diuresis

IV Fluid Resuscitation

Correct hyperglycemia and 
insulin deficiency 

Insulin REGULAR continuous 
infusion 

Correct electrolyte imbalances K Supplementation
Phos Supplementation 

Prevent Cerebral Edema PRN mannitol infusion ready at 
bedside
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Pharmacological Therapy1 

• IV Fluid Resuscitation 
– 10-20 mL/kg 0.9% NaCl over 1-2 hr4

– Repeat if necessary3,4 

• Subsequent Fluid Management  
– Incomplete agreement in the literature4,5,6

– 1.5-2x maintenance5

– Continue until acidosis resolved, urine ketones clear 
– Fluid type:

• NS or ½NS based on corrected Na (or ¾ NS6)
• Add dextrose to avoid hypoglycemia and cerebral edema

13Corrected Na = (Na) + 1.6[(glucose-100)/100]



2-Bag System3
No Dex Bag

• NS
• KCl 15-30 mEq/L
• KPhos 15-30 mEq/L

Dex Bag
• D10
• ½ NS
• KCl 15-30 mEq/L
• KPhos 15-30 mEq/L
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Pharmacological Therapy1

• Insulin 
– Regular Insulin continuous infusion 
• 0.05 unit/kg/hr3,6

• Give until the DKA is resolved
– Note: Hyperglycemia will correct faster than ketoacidosis 
– (6 hr, 12 hr)  

– When starting patient on home SQ insulin, allow 
overlap of 1-2 hours
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Pharmacological Therapy1

• K
– Hyperkalemia should correct w/ insulin and 

volume expansion
– However, total body stores are likely low
– Add K to IV fluids to prevent hypokalemia 
• Keep serum K between 4-5 mEq/L
• Add 20-30 mEq / L to IV fluids
• Do not add if K>5.5 and / or pt is not urinating3
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Pharmacological Therapy1

• Phos
– Phos will be pulled back into cells when insulin 

allows cells to utilize glucose
– Add Phos to IV fluids as necessary to prevent 

hypophosphatemia 
• Add 20-30 mEq/L IV fluids (use K Phos)
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Pharmacological Therapy1

• Cerebral Edema
– Prevention: Decrease serum glucose gradually 
• Duke’s 2-bag system

– Treatment: Mannitol infusion, prn, ready at 
bedside
• 0.5-1 g/kg IV, over 10 mins
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Monitoring1 

Q2hr until stable:
• Hemodynamics / Hydration 

Status 
• Electrolytes 
• Venous pH
• Urinary output 
• SCr
• BUN 
• BG

s/s of cerebral edema 
• Highest risk in the 1st 8-12 

hrs 
• Sudden, severe headache
• ê consciousness 
• HTN
• Bradycardia 
• Seizures
• Pupillary changes 
• Papilledema
• Respiratory arrest 
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Monitoring1 

• Resolution of DKA defined as:
– BG <200 
– PLUS 2 of the following:
• Bicarb ≥ 15
• pH, venous > 7.3
• AG ≤ 12
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