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Learning Objectives

 Participants will be able to:

— Describe the differences between adult and
pediatric DKA

— Treat pediatric DKA using an algorithm
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Type 1 Diabetes Mellitus

Islet
* Pancreatic beta cell destruction CQ'L—%\_ .
* Diagnosis: =
— Fasting PG > 7.0 mmol/L (venit diabstse)

— Random PG > 11.1 mmol/L + symptoms
of diabetes

—2-hour PG in a 75-g OGTT > 11.1 mmol/L
* Prone to ketoacidosis

ncy Knowledge for Kids
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Diabetic Ketoacidosis

 Common complication

* Leading cause of morbidity/ mortality due to

Type | DM
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Diabetic Ketoacidosis

* Acidosis (pH<7.3 and/ or HCO, < 15)
* Ketones

* Diabetes (either new onset or
existing) &y

KEEP
CALM

AND
CHECK
YOUR

BLOOD SUGAR
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Diabetic Ketoacidosis

Mild DKA Moderate DKA Severe DKA

pH<7.3 pH<7.2 pH<7.1

HCO; < 15 HCO;< 10 HCO;<5
J Zf (=
BT CHEC

Diabetic Ketoacidosis

Dehydration

Tachycardia

Tachypnea, Kussmaul respirations
Ketotic breath
* Nausea, vomiting

* Abdominal pain
* Confusion, drowsiness, decreased LOC
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Cerebral Edema

* <1% of episodes of DKA complicated with
cerebral edema
— 95% of episodes in < 20 year olds
—1/3 in < 5year olds
— 2/3 in children with new onset DM in DKA

[
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Signs of Cerebral Edema

* Headache, vomiting
* Confusion, GCS< 15
* Irritability in young children
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Risk Factors for Cerebral Edema

Younger age (< 5 years)

Greater acidosis (lower pCO,, lower pH)
New onset diabetes

Longer duration of symptoms

Sick appearance

More severe evidence of dehydration
™ hematocrit, urea, potassium

CHES

Bottom Line...

Early recognition

* Good management of new onset disease
e Compliance and management in known DM
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RESEARCHERS CLINICIANS

wiho share the sarme goal - to improve eme:

Most Viewed Resources
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What is TREKK?

HEALTH CONSUMIRS

anoda.

Diabetic ketoacidosis

Browse All Resources.

Diabetic Ketoacksosks ks a complication of new or exssting Type 1 Diabetes. Pecatric DXA may be complicated by carebral edema and due 1o this risk, i treated differently than
adult DKA. Heakh care providers must follow 3 published pediatric-specific protocol whan treating pediatric DIA. We have chosen 3 exampies of such protocols: 3 genersl

tment algarittun from the Canadian Diabates Assaciaton, a detailed reatmssnt sigaritm fram BC Children's Hospial (Engfish) etalled eraatmaent sgonthers from
Canire hospitaber universitaie Sainte-Justine {French). Each pediatric hespital in Canada will have a protocol that they follow, this sarly communication with the diabetes
specialist at your peciatric referral site i a ey element of the managemant of these patients.

BROWSE RESOURCE REPOIITORY

BOTTOM LINE RECOMMENDATIONS

Bottom Line Recommendations: Diabetic Ketoacidosis (2014)

=71 -

Bottom Line: | d A and M of Diabetic
Ketoacidesis (DKA) in Children (2013)

Wharrett, O; Hucs, € Mitchell, B Pacaud, D

Bottom Line: Urgence protocole d'acidosis diabétique ordonnances
médicales (2013)
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View Cochrane Pediatric Emergency
Medicine Reviews

View Podcasts
WD 4

Horw we choose

Send us feedback
WD 4

Suggest a resource

Where is the site | submitted?

Most Viewed
o -
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DIABETIC KETOACIDOSIS GUIDELINES for CHAMPLAIN LHIN USE

|1, Initial investigations: ]
= Consult CHEO Diabetes Doctor on call.
= Blood glucose, pH, pC02, HCO3, Na, K, CI, urea,creatinine, uine elanes
= Ifnew nset disbeles, include TSH, byroid aniboies and HoAtc (Note: hese wil be dsawn at CHED)
« Caoias
= Avion gep INa - (C1 + HCO)] [normal range 12-16]
n ey 2x Na 5905 mosmil |
= Corrected Na; & 3.5 mmoklL increase in serum glucose depresses serum sodum by 1 mmoll.
* Wote: infl corrected sarum Na >145 mmol. has been assecited wih inreased risk of
ceretval eckma,
= Ademision fo PICU is recommendt fo alpetients in DKA wih pH < 7.1, age <2 years, hypatension o suspested
edema (se¢ e 6), 19 PIGY adrission
|2 Monitering
= Cardiorespiralory moniter and Oz saturafion monitor,
= Haury manitring of vial signs (HR, RR, BF), neuravials and presence of headache is essentil. [Refer 1o
seciion § on carebeal ecema). Acsurate infake and ouputq1h in PICU and g2-4hr on ward
*  Bedside glucose g Th unlil dextrose added ko iv, then gZh (and 1 hour affer any changes in insulin dose).
« Blood gas, gucase, Na, K. I, urea, urine kefones, serum osmolaity qeh while on Insuin infusion, or more
frequenty as clincally indialed
. Nabfy mast measured 4
. w0 widosis il i i
= Inital fluids: Normal saime 0 5%
i) W hypotansive: 10 ckg minibolus ove 20-30 minutes, then reassess and repeal i st hypotensive. Never
Ieave the iv open and unattended
) !
Weight | Fluid rate {equivalent to mainienanca + 10% defc given evenly over 48 hours) |
39kg | 6 eclght
1019 kg | 5 cefeglhr
>20kg_| & celegh (to & maximum of 250 colhr] |
= Ongolng i fluid thorapy 0.8% gL KEL unl
= Do notinsert central
= D not add KCI while anuric o K >0 mimoil.
« Once acidos 4 (HC03 > 18], can then DIC i ly

Glucoss shouid be added o the v when BG < 15 mmolL. (when ading glucose change to DS/ 43NS ar D10/ 45
NS a5 required lo maintain glucoss 10-15 mmoll). Allematively, DSNS or D1ONS may be used. The goal is to
decrease the giucose by not more than SmmollLiour, I BG decreases > 5 mmoilLihowr, increase the
concenration of dextrose in the iv sobon. f DSNS or D1ONS are uses, manitor far hyperchlorenic metabos:
atidosis

= Follow serum osmalarity with goal of o greater than 2-3mmoll

e decrease

Fluids in Pediatric DKA

* Only bolus fluid if patient hypotensive, poorly
perfused

e Treat deficit and maintenance over 48 hours

* Start insulin infusion (0.1 units/kg/hr) 1-2
hours after IVF started
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RECALL: Hypotension in children

e Decompensated shock

* Late and often sudden finding

Age 5%ile SBP
Neonate (0-28 days) 60 mmHg
Infant (1-12 mos) 70 mmHg
Child (1-10 years) 70 + 2 (age in years) mmHg
Child (> 10 years) 90 mmHg
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Case 1

* A 14-year old boy presents with a one-month
history of feeling unwell with a 10 pound
weight loss

* 3 day history of significant fatigue

* Polyuria and polydipsia for a couple of weeks
* Nocturia 2-3 x/night recently

* Denies headache

_4 tr Ekk
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Case 1 - Examination
« HR 110, BP 120/80, RR 26, Sats 100% RA

* Weight 50 Kg
* Bedside glucose — critical high at triage

£ Ekk
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Case 1 - Examination

Tired but alert and oriented, GCS 15
Tachypneic, deep respirations, no indrawing
Clear chest

Cap refill 2-3 sec, dry MM, pale, normal HS
Abdo benign

Normal neuro exam
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What are your orders?
Initial investigations?
Management?

__-A t E'kk
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Case 1 - Results

Serum glucose 38

Na 130, K 4.8
— Corrected Na =139

Cl 103, Cr 75, urea 8
VBG =7.25/35/40/10
Urine ketones 3+, glucose 3+

£ E'kk
Translating Emergency Knowledge for Kids

11



Diagnosis

New onset Type 1 Diabetes
with Diabetic Ketoacidosis
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Case 2

* A 2 year old girl presents with lethargy for the
past 24 hours

* No infectious signs/ symptoms or contacts

* Concerned triage nurse brings her directly to
your resuscitation area

Arrekk CHEC
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Case 2 - Examination
* HR 150, BP 80/50, RR 44, Sats 100% RA

* Weight 18 Kg
* Bedside glucose — critical high at triage

Ltrekk =6

Case 2 - Examination

* A: Airway patent

* B: Breathing rapid and deep, mild indrawing,
equal AE bilaterally, no adventitious sounds

e C: Dry MM, cap refill 3-4 s, cool extremities,
pulses present

* D: GCS 10 — eyes open to pain (2), cries to pain
(3), localizes to pain (5)
e Can’t see fundi, no other focal findings

Ltrekk =6
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What are your orders?
Initial investigations?
Management?

What are you worried about?

£ Ekk
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Case 2 - Results

Serum glucose 44

Na 126, K 4.8
— Corrected Na = 137

Cl 103, Cr 75, urea 12
VBG =7.03/30/40/4
Urine ketones 3+, glucose 3+
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Diagnosis

New onset Type 1 Diabetes
with Diabetic Ketoacidosis
and Cerebral Edema
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Case 2 — High Risk for
Cerebral Edema

* Clinical factors:
— New onset diabetes
— Age <5 years
— Severe dehydration

* Laboratory results:

— Initial pH<7.1
— High urea
Lrekk &l
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Pediatric Diabetic KetoAcidosis (DKA) Algorithm

Recognition of DKA: Make diagnosis of DKA
DKA can occur in existing or new onset type 1 or type 2 diabetes Diagnostic criteria:
Clinical features: 1. Diabetes (random blood glucose =
2 laiis : i 11.1 mmol/ L)
Polyuria, polydipsia, weight loss, dehydration, headache, Kussmaul breathing, +Ketoniria
decreased level of consciousness, abdominal pain, vemiting +Acidosis

Alert Pediatric Referral Centre

Mild Moderate]  Severe
| PH__| 7.2-7.29| 7.1-7.19] <7.1
HCO, | 10-14 B=9. 5

Translating Emergency Knowledge for Kids
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Initial Management:

= Assess ABCs, cardiorespiratory and BP monitoring
» Rapid bedside glucose
+ O, 10-15 L non+ebreather mask (if signs of shock)

+ IV Access X2 lines (consider intraosseous if unsuccessful)

« Serum glucose, electrolytes, venous blood gas, urea, creatinine,
serum osmolality

« Urinalysis for glucose, ketones; bladder catheterization if needed

- Consider other investigations:
- Obtain cultures (e.g. blood, urine, throat) if clinical evidence of infection
- ECGforbaseline assessment of K+ status (if serum K+ is delayed)

£TEeKK CHEC
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HYPEROSMOLAR HYPERGLYCEMIC
STATE (HHS)
Considerff:
= Glucose 233 mmol/L
= Osmolality 2330 mOsm/L
= Minimal acidosis/ketosis
+ HCo,>15
Negative or trace urine ketones
Discuss with Pediatric Referral Centre

Arrekk CHEO
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CAUTION!

Intubation and ventilation
are high-risk procedures for
DKApatients and should
only be done in consultation
with your pediatric referral
centre or transport team.

Discussion with Pediatric Referral
Centre:

CONSIDERATION OF:

« Difficult vascular access

» Additional treatment of cerebral edema
* Airway management

Translating Emergency Knowledge for Kids
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Conclusion

* Know your resources
e Pediatric DKA is different than in adults
* Beware cerebral edema in children with TIDM
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