
Clinical Guideline 2: Hypoglycemia

	Clinical Guideline 2: Hypoglycemia

	Effective Date
	[…………………………………………..]
	Review due on
	[----/----/------]

	Approved by:

Prepared by: This guideline is prepared from Pediatric Management Guideline by Myanmar Pediatric Society and Hypoglycemia Guideline from KKH, Singapore.

	Brief background
Prompt action must be taken when hypoglycaemia develops especially in symptomatic newborns.

Always make sure the patient is receiving the intended amount of feeding or IV fluid.
Avoid hyperglycemia during treatment of hypoglycemia.
Ideally, any Blood Glucose Level (BGL) <2.6 mmol/L should be confirmed by blood gas machine or laboratory.
Any hypoglycemia should be corrected within 4 hours from the onset.
Consider Diazoxide for proven or suspected hyperinsulinism with refractory hypoglycemia. Advisable to do US (abdomen) followed by MRI (abdomen) to exclude pancreatic lesions.
Any detectable level of blood insulin level is considered abnormal in the face of hypoglycemia.

	Definitions and Normal Values

	Hypoglycemia
	Blood glucose < 2.6 mmol/L (47 mg/dl)

	Signs and symptoms of hypoglycemia
	poor sucking, apathy, lethargy,
hypotonia, temperature instability, irritability, jiteriness, tremors, apnea, cyanosis, vomitng, weak or high pitched cry and seizures 

	Babies at risk for hypoglycemia
	• IUGR
• Low birth weight <2.5 kg
• Preterm <37 weeks
• SGA (<10th centile for weight) or LGA (> 4000g or >90th centile for weight)
• Infant of diabetic mother
• Sick Newborn (e.g. 5 minute Apgar <7, sepsis, polycythaemia, hypothermia etc.)

	Glucose infusion rate (GIR)
	(a) GIR (mg/kg/min)  = % of dextrose being infused x rate (ml/hr)
                                                        body weight (in kg) x 6
(b) GIR  (mg/kg/min)= IV rate (ml/kg/day) x % of dextrose
                                                                  144 

	Hyperinsulinism
	Any detectable level of serum insulin level in the face of true hypoglycemia (confirmed by laboratory) with low ketone level in a baby >48 hours old and on dextrose infusion with GIR ≧ 10 mg/kg/min. 

	HYPOGLYCEMIA

Monitoring

Infants at risk of hypoglycemia needs monitoring of blood glucose levels 3 hourly for 2 times, followed by 6 hourly for 3 times (total 24 hours from the time of birth or the time of admission)

Management

Capillary blood glucose (BGL) < 2.6 mmol/L

(Ideally, send blood sample to the laboratory for true blood glucose if capillary blood glucose < 2.6 mmol/L)

                                 





























	Additional Note

- Breastfeeding support: to advise the mother regarding the correct way of breastfeeding and breast milk expression with or without medication to induce lactation (see under medication), as well as the importance of adequate rest, ample hydration and proper meal.

- Restarting feeds after NBM (except in hyperinsulinism): start 1/4 feed in the morning, 1/2 feed in the evening, full feed the next day. Monitor 6 hourly blood glucose while restarting feeds until stable for 2 times on full feed.

- Restarting feeds after persistent hypolgycemia: restart feed when blood glucose levels are stable for 24 hours. Reduce GIR by 1-2 mg/kg/min per day.

- Weaning of treatment: Wean dextrosity first. When stable on Dextrose 10%, wean hydrocortisone over 2-3 days. 




	Medication
	Dose and Reconstitution
	Note

	Domperidone

(to give to the mother to induce lactation)
	10 mg TDS (maximum 20 mg QDS)
	If milk production is satisfactory, continue domperidone for at least a week, and try weaning slowy (for example, reduce by 10 mg every week).

If milk production drops significantly during weaning, go back to the previous dose

	Hydrocortisone (IV/PO)
	2.5 mg/kg/dose 12 hourly
	

	Diazoxide (PO)
	Start at 5 mg/kg/day in 2-3 divided doses together with oral hydrochlorothiazide to reduce fluid retention. 

If no adequate response in 2-3 days, increase dose by 5 mg/kg/day to a maximum of 15-20 mg/kg/day.
	Check LFT and echocardiogram to exclude hypoalbuminaemia and cardiac structural anomaly.

Do Safety-Fast Study for those going home on diazoxide (keep baby NBM without IV drip for 6 hours checking RBS at 0,3,4,5,6 hours to make sure they can tolerate accidental fasting for at least 6 hours).

For those going home on Diazoxide, teach the parents home RBS monitoring (prefeed BD), and an action plan when hypoglycemic.

If stable on diazoxide, continue the same dose until the dose becomes <2.5 mg/kg in AGA babies and <1.5 mg/kg in SGA babies. Do Resolution-Fast Study before stopping diazoxide totally (consult the ward consultant). 

	Hydrochlorothiazide (PO)
	1-2 mg/kg/dose 12 hourly
	

	Nifedipine (PO)
	0.1-0.2 mg/kg/dose qid (max 0.6 mg/kg/dose)
	Use if diazoxide is not available or unresponsive to diazoxide
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Symptomatic





Asymptomatic





BGL < 1.5 mmol/L





Give a bolus of 10% Dextrose 2 ml/kg








BGL 1.5 -2.5 mmol/L





Stricly followed by





Feed immediately.


(Breastfeeding or give another 5-10 ml/kg of EBM/ Formula)


If on drip, increase total fluid by 20 ml/kg/day.


Keep the baby warm.


If maternal breast milk production is considered to be low, top up  5-10 ml/kg of formula after each breast feeding, and offer breastfeeding support (see below ‘additional note’)








10% Dextrose infusion (with or without electrolytes as appropriate) (usual daily requirement + extra 20 ml/kg/day). Keep NBM.








Recheck BGL after 30 min 





1.5- 2.5 mmol/L





≧ 2.6 mmol/L





< 1.5 mmol/L





Give another bolus of 10% Dextrose 2 ml/kg, and increase dextrosity of infused fluid to 12.5% .








If still symptomatic, give another bolus of 10% Dextrose 2 ml/kg, and increase dextrosity of infused fluid to 12.5% .


If not symptomatic any more, increase dextrosity of infused fluid to 12.5%.








Continue BGL monitoring 3 hourly x 2 times, and restart feed if >2.6 for 2 times. (see below additional note). Monitor BGL 6 hourly until stable for 12 hours on full feed.





Recheck BGL after 30-60 min 





≧2.6 mmol/L





1.5- 2.5 mmol/L





Monitor prefeed BGL 3 hrly for 2 times and 6 hourly for 3 times, and then off BGL monitoring if all BGLs ≧2.6 mmol/L





Recheck BGL in 30 mins 





Still < 2.6 mmol/L





Start hydrocortisone. Recheck BGL after 30 mins. If still hypoglycemic after 4-6 hours, try UVC or central line and increase dextrosity to 20 %. If UVC or central line is not feasible, maximize total fluid (see under additional note).If age >48 hours and GIR ≧10, send blood sample for insulin, ketone and cortisol if available. Monitor BGL 3 hourly until stable, and reduce to 6 hourly.





Consider diazoxide if suspected or confirmed of hyperinsulinism. Restart feed slowly if stable for 24 hours. See under additional note for restarting feeds after persistent hypoglycemia









