Diabetic Ketoacidosis

I. Overview


A. Diabetes in childhood is usually type 1, rather than type 2 (though the latter is becoming 



increasingly frequent). Consequently, most children found to have diabetes will require insulin 



therapy, and most are sicker at presentation than adults may be.


B. At first diagnosis, children with DKA are usually extremely acidotic and dehydrated, since even 



fairly sophisticated parents tend to be completely unaware of the diagnosis of diabetes in their own 



child. Excess thirst and urine output are often attributed to behavior problems, emesis and 



abdominal pain may be misdiagnosed as gastroenteritis, and even Kussmaul respirations are 



sometimes assumed to reflect a lung infection of some sort. 

II. Primary stabilization


A. Apply oxygen unless the child is 100% saturated on RA; children with poor tissue perfusion need 



maximal oxygen content in their circulation. Consider work of breathing in the child with severe Kussmaul



respirations. Most diabetic children DO NOT require respiratory support other than oxygen, but in a



few, the formidable acidosis mandates maintenance of an extremely low pCO2, and the work of breathing



becomes unsustainable. Recall that if the diabetic child tires and allows his pCO2 to rise, his pH will fall



to an even more acidotic level.


B. Be prepared for emesis (and do not offer oral intake other than perhaps a few ice chips, even though 



the child will be extremely thirsty).


C. Assess cardiac output and CNS status (including funduscopic to assess optic nerves at baseline).


D. Obtain initial labs



1. Bedside blood glucose (which may well be "too high to measure"; note that this requires a stat 




true lab glucose in order to distinguish a blood glucose of 900 mg% from one of 1900 mg%).



2. Blood gas (venous will do; so will bone marrow if an IO needle is the first vascular access device)



3. Serum electrolytes, calcium, phosphate, BUN, Cr, ketones, osmolarity



4. CBC



5. Urinalysis



6. Hemoglobin A1C and thyroid functions are usually indicated but can be deferred to the ward or PICU.



7. Other studies may be appropriate if the diagnosis is in question


E. Fluid therapy



1. Fluid loading should usually precede insulin therapy, since fluid alone usually results in a 




significant drop in the blood glucose.



2. Recall that diabetics usually become ill slowly, and it is far safer to correct them slowly than to 




attempt immediate correction of hyperglycemia, dehydration, and acidosis. In fact, the most




dreaded consequence of diabetes is cerebral edema, which occurs during the treatment phase.



3. The first 20 mL/kg of fluid is thus usually given over 60-90 minutes rather than by rapid infusion.



4. Observation for clinical signs of increasing ICP (headache, bulging fontanel, declining LOC, seizures,




posturing, papilledema, Cushing triad, etc.) should be carried out for the first 24 hours of 




rehydration. If concerning signs develop, fluid infusion should be stopped, and treatment for cerebral 




edema should be undertaken. (Such therapy includes elevation of the head, intubation and assurance 




of optimal ventilation, sedation and control of seizures, and consideration of mannitol, Lasix, or 




hypertonic saline. A head CT should also be obtained, and an ICP monitor may be indicated.)



5. Optimal choice of fluid is usually normal saline, due to its higher sodium content (despite its excess 




chloride, which is undesirable in acidosis).

III. Subsequent therapy


A. Insulin therapy



1. Should be preceded by the first fluid bolus and by a re-check of the blood glucose in order to assess 




the effect of the fluid alone.



2. Insulin boluses are not used if the patient is acidotic enough to require an infusion; intermittent insulin 




therapy is usually only appropriate for the child who is at most mildly acidotic.



3. The infusion dose is 0.05-0.1 units/kg/hour, and the choice of starting dose is made after blood gas 




results and information about the rapidity of glucose fall with fluid challenge are available.


B. Subsequent fluid therapy



1. Should usually be undertaken after transfer from the ED to the PICU.



2. Should be calculated to provide maintenance plus correction of deficits over 2-3 days (depending 




on the severity of the child's illness at presentation). Note that ongoing osmotic diuresis may render




the initial calculated replacement inadequate. However, this can readily be corrected subsequently.



3. Should include extra potassium and phosphate, since hypokalemia and hypophosphatemia are 




usual during treatment (e. g., NS with 20 mEq KCl and 20 mEq K phos per liter). 


C. Vascular access



1. Two peripheral IV devices (or a central line in a very sick child) are usually ultimately desirable so that 




frequent labs can be done through one of the ports without pain to the child.



2. Placement of a second device (particularly a central line) is often best deferred, however, until at least the 




first fluid challenge has been administered (and LMX has had time to work). There should be no shame 




in postponing the procedure to the PICU.


D. Ongoing assessment



1. Blood glucose must be checked hourly in any child on an insulin infusion



2. Blood gases, lytes, and ketones are usually re-checked at least every 4 hours, while serum phosphate and 




calcium may be done less frequently (every 8 hours is reasonable). 



3. Other labs (renal functions, serum osmolarity, CBC, etc.) should be re-checked if they were initially 




concerning.



4. Clinical assessment must be undertaken regularly, and it should include assessment for changes in LOC, 




development of headache, or other signs of incipient cerebral edema in addition to evaluation of 




cardiac output, Kussmaul respirations, and overall degree of dehydration.


E. Other therapy



1. Ranitidine, Zofran, and other adjunct therapy may be of benefit.



2. Signs of cerebral edema should be treated as above. These measures, of course, mandate transfer to an 




ICU, as does further therapy for intracranial hypertension.



3. Extreme hyperosmolarity with dehydration may be an indication for low-molecular-weight heparin in 




order to minimize the risk of deep vein thrombosis.



4. Diabetic teaching and the full range of convalescent management should be undertaken under the 




direction of a diabetic team.

