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e Flow chart (Differential diagnosis S| not Meeting
detected)
e Glucose infusion rate calculator (link)
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Hypoglycaemia 2018-20

HYPOGLYCAEMIA

Management of unexplained and prolonged hypoglycaemia

RECOGNITION AND ASSESSMENT
Definition
e Blood glucose <2.6 mmol/L in child aged >1 month

Symptoms and signs
e Lethargy
Tremulousness
Loss of consciousness
Seizure
Autonomic effects
sweating

shaking
tachycardia
anxiety

hunger

Previous history
e Ask about:
antenatal history e.g. small-for-dates, gestational diabetes
prematurity
history of neonatal hypoglycaemia
early or prolonged jaundice
family history of sudden infant death
development, especially developmental regression
medication (steroids)
access to glycopaenic agents (e.g. metformin, insulin)
onset and frequency of hypoglycaemia
history of infection/food intake

Investigations

Certain pointers to cause of unexplained hypoglycaemia are detectable only during episode. Take blood
samples BEFORE correcting blood glucose

Immediate samples

e Before treating, take blood samples (Table 1)

Bloods must arrive in laboratory within 30 min

Include clear clinical details on request form

If sample volumes limited prioritise glucose, insulin and C-peptide

Request urgent analysis of insulin and C-peptide (discuss with duty biochemist)

routine analysis for obese child with insulin resistance

Blood ketones for ketone bodies on ward (glucometer)

e Once samples obtained, correct hypoglycaemia. See Immediate treatment

e Collect first urine voided after correction. Check for ketones using urine dipstick, send remaining urine for
organic/amino acid metabolites and reducing substances

Table 1: Total blood requirement (5 mL minimum)

Fluoride (grey top) 1.3 mL (1 bottle) Glucose, lactate, beta-
hydroxybutyrate, free fatty acids
Lithium heparin (green | 2.6 mL (2 bottles — U&Es, LFTs, blood amino acids,
top) 1 bottle on ice) Acylcarnitines, ammonia
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Clotted (red top) 2.6 mL (2 bottles)

cortisol

Insulin, C-peptide, growth hormone,

Investigations

In all prolonged unexplained hypoglycaemia:

glucose — point of care

ketones. Urine dipstick or blood ketones (glucometer)
capillary blood gas

laboratory glucose to confirm hypoglycaemia

insulin

C-peptide

U&E

growth hormone

cortisol

17-hydroxyprogesterone in infant if hyponatraemia present
— if urgent analysis required contact duty biochemist

Further investigations may be required, depending on results from above:

IGF-1

beta-hydroxybutyrate

free fatty acids

carnitines

urinary reducing substances
urine organic acids

urine and plasma amino acids

Physical examination

Height and weight
Midline defects, micropenis, optic nerve hypoplasia (pituitary disorder)

Dysmorphic features: macroglossia, macrosomia, ear lobe crease (Beckwith-Wiedemann)

Skin hyperpigmentation (adrenal insufficiency)
Hepatomegaly (glycogen storage disorder)

Differential diagnosis

First-line investigations

Ketones absent [« before correcting glucose: » Ketones present
e Glucose
e Insulin
e Growth hormone y -
o C-peptide See Algorithm:
« Cortisol Ketones pr_esent
e Urinary ketones (blood/urine)

\ 4

Non-glucose reducing 4’| Absent

substances + l

| Serum insulin normal |

Serum insulin not detected

v v v
Present Serum insulin Serum insulin

A 4

>5-10 micro units/mL >100 micro units/mL

v v

Discuss with

oxidation or
carnitine defect

Fatty acid

Hereditary fructose
intolerance or

specialist centre

galactosaemia

v [ High || Low |

Exogenous Insulin v A

Discuss with child

protection team Hyperinsulinism

Insulinoma
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Algorithm: Ketones present (blood/urine)

Ketones present

v
Growth hormone
and cortisol normal

v

v
Cortisol <50 mmol/L +/- growth
hormone <10 mmol/L in presence of
confirmed hypoglycaemia

| Hepatomegaly | \ 4
— ACTHlevel —
Yes No A 4
l ¢ Low High
Glycogen Ketotic
storage disease || hypoglycaemia | Hypopituitarism | | Adrenal insufficiency |
IMMEDIATE TREATMENT
Glucose stick
<2.6 mmol/L
A v
GCS /AVPU 28 GCS /AVPU<8
A 4
| IV access |
\ 4 ¢
¢ Blood for hypoglycaemia investigations and ¢ Blood for hypoglycaemia investigations and

urine/blood sample for ketones

urine/blood for ketones

¢ |f available, check blood for ketones at bedside | | o If available, check blood for ketones at bedside

A 4

A 4

Feed, or if not interested in solids,

Glucose 10% 2 mL/kg IV bolus followed by
> infusion of glucose 10% and sodium

give Lucozade® (flat) or Glucogel
chloride 0.9% at 100% maintenance fluid
A 4 : ¢ , Continue
| Recheck BM stick after 10 min | Recheck BM stick after | glucose
10 min infusion
v
| 22.6 mmol/L | | <2.6 mmol/L |7 Reassess
<2.6 mmol/L >26 | » ABCDand
- - mmol/L discuss further
Continue to reassess. Discuss further management
management with consultant with
consultant
y

e Failure of blood glucose to respond to extra
glucose suggests possible underlying metabolic
problem related to either:
excessive insulin production or exogenous insulin
inability to utilise glucose owing to hypopituitarism
or adrenal insufficiency

e In either case further therapeutic manoeuvres need
to be used (see Subsequent management)
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SUBSEQUENT MANAGEMENT NHS Trust
<2.6 mmol/L and ketone body production not known
¢ Bolus dose of hydrocortisone:
aged <2 yr: 25 mg
aged 2-5 yr: 50 mg
aged >5 yr: 100 mg e Continue glucose infusion
v e Reassess ABCD
| Recheck BM stick after 10 min |<7 ¢ Correct electrolyte imbalance
v v discuss further management with
<2.6 mmol/L >2 6 mmol/L »| consultant e.g. hydrocortisone
| | | 4 mg/kg 6-hrly IV bolus
¢ e If child unwell commence
¢ Hydrocortisone infusion: hydrocortisone infusion (amount
<2 yr: 25 mg/24 hr dependent on age) with sodium
2-5yr: 50 mg/24 hr chloride 0.9% 50 mL and give over
>5 yr: 100 mg/24 hr 24 hr
same dose can be given as divided
v dose in 24 hr every 6 hr
| If still no response in blood glucose | e Discuss further management with
i endocrinologist
Increase glucose content to 14—20%
(>14% needs to go through a central line)
v Discuss suspected hyperinsulinism
A high glucose load (>10 mg/kg/min) > with specialist centre for further
suggestive of hyperinsulinism management
To calculate the amount of mg glucose/kg/min: % glucose x 10 x mL/hr
60 x wt (kg)

Glucose infusion rate calculator: https://www.pediatriconcall.com/calculators/glucose-infusion-rate-qir-
calculator
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