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Objectives

• Define hypoglycemia based on age
• Describe the physiology of glucose metabolism
• Identify clinical manifestations of hypoglycemia including 

neuroglycopenic and autonomic symptoms
• Describe diagnostic studies for the patient presenting with 

hypoglycemia
• Identify components of the “critical sample” 
• Identify potential etiologies of hypoglycemia in a pediatric 

patient including associated genetic syndromes
• Describe management strategies for the hypoglycemic patient
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Hypoglycemia

• One of the most common emergencies in neonatology and 
pediatrics

• Results from a defect or impairment of glucose metabolism
• Dysregulation of insulin secretion
• Deficiency of cortisol and/or growth hormone
• Defects in glycogen and fatty acids metabolism

• No consensus on age related definitions 
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Gandhi et al, 2017; Ghosh et al, 2015; 
Nichols,2008 
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Glucose Homeostasis
• Glucose is the primary energy source 

for the CNS 
• Tightly regulated by hormonal and 

autonomic response
• Hormones

• Insulin
• Glucagon
• Cortisol
• Somatotropin (growth hormone)

• Autonomic
• Catecholamines

Nichols, 2008; Roh et al, 
2016

ACTH
American Society for 
Endocrinology
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Glucose Homeostasis 

• Neonates
• Immature hormonal and enzymatic pathways

• Infants and children 
• Higher substrate demands

• 2- to 3-fold higher glucose utilization rate per kg of body weight (4-6 mg/kg/min) 
• Lower glycogen stores 

6
Thornton et al, 2015

Glucose Homeostasis

• Brain can use plasma 
ketones and lactate as 
energy sources if sufficiently 
elevated

• Brain has only a few 
minutes worth of stored 
fuel reserves  glycogen

• Brain energy failure greater 
in Hypoketotic conditions

• Fatty acid oxidation disorder
• Hyperinsulinemia 
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Casertano et al, 2021; Thornton et al, 2015, Roh et al, 
2016
https://hvmn.com/blogs/library/ketosis-ketosis-
f d t l

Physiologic Mechanisms of Glucose Metabolism
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Casertano et al, 2021 
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Glucose Homeostasis
• Insulin – pancreatic hormone enzyme released from β cells in the setting of increased 

serum glucose, 
• Facilitates glucose transport into cells for use in energy production

• Glucagon – pancreatic hormone enzyme released from α cells in the setting of 
decreased serum glucose, 

• Facilitates conversion of glycogen to glucose by the liver (Glycogenolysis) 
• Facilitates production of glucose from Proteins (amino acids via Gluconeogenesis) or fats (lipids via 

glycolysis) 
• Cortisol – steroid hormone produced by adrenal cortex 

• Released in diurnal pattern
• Increased in response to stress and hypoglycemia
• Promotes gluconeogenesis by liver

• Growth hormone (somatotropin) – produced and released from the anterior pituitary
• Promotes gluconeogenesis in the liver
• Reduces liver uptake of glucose

• Catecholamines – fight or flight response
• Inhibits insulin secretions by β cells
• Inhibits uptake of glucose by muscle and adipose tissue

Nichols et al, 2008; Norton et al, 
2022

Defenses Against Hypoglycemia 

• Suppression of insulin 
• Glucagon secretion

• ↑ glucose release from liver 
• glycogenosis & gluconeogenesis 

• Lipolysis 
• Free fatty acids converted Ketone bodies

• acetoacetate and BHOB 

• Activation of the sympathoadrenal system
• ↑ epinephrine 
• ↑ cortisol 
• ↑ growth hormone
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Norton et al, 2022; Thornton et al, 
2015

https://www.researchgate.net/figure/Physiological-
and-behavioral-defenses-against-hypoglycemia-in-
humans-ACh-acetylcholine_fig1_23497255

Hypoglycemia Age-Based Definitions
• Term Neonates <48 h of life

• Asymptomatic 
• Based on hour of life (see next slide)

• Presence of signs or symptoms + blood glucose < a specific threshold
• < 40 mg/dl (AAP)
• < 50 mg/dl (PES)

• Term Neonates >48 h of life, infants, and younger children unable to 
communicate

• Blood glucose <50–70 mg/dl
• Older children able to communicate symptoms 

• Whipple’s triad 
• Presence of symptoms
• Blood glucose < 60 mg/dl
• Resolution of symptoms after glucose intake

11

Casertano et al, 2021; Gandhi, 2017; Thornton et al, 
2015

Hypoglycemia Definitions

• Caveat - Hypoglycemia cannot be defined as a specific BG 
• Thresholds for responses 

• Occur across a range of BGs
• Altered by alternative fuels i.e. Ketones

• Impossible to identify a BG value that causes brain injury
• Extent of injury is influenced by other factors (i.e. duration, severity)

• Technical factors lead to inaccuracies

12

Thornton et al, 2015
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Neonatal Hypoglycemia

13
Casertano et al, 2021

Neonatal Hypoglycemia 

• BG concentrations lower in the first 24-48 HOL
• Transition from intrauterine to extrauterine life
• At risk neonates

• LGA/SGA
• IDM
• Preterm/Post dates
• Perinatal stress

• Important to distinguish between 
• Transitional neonatal glucose regulation
• Hypoglycemia that persists or occurs for the first time beyond the first 

3 DOL

14
Casertano et al, 2021; Gandhi, 2017; Thornton et 
al, 2015

Hypoglycemia symptoms
• Dependent on 

• Availability of alternative energy 
substrates (i.e. ketone bodies)

• Severity
• Duration
• Recurrence

• Neurogenic (Autonomic)
• Tremor, sweating palpitations, 

tachycardia
• Neuroglycopenic

• Lethargy, confusion, irritability, 
seizure, LOC

15

Casertano et al, 2021; Ghosh et al, 2016; Nichols, 
2008
http://www.facebook.com/hyperinsulismuk/

Symptoms of Hypoglycemia

16

Casertano et al, 2021
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Etiologies of Hypoglycemia 
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Management Neonatal Hypoglycemia 

• At risk groups require more frequent screening in first 24 HOL
• Late preterms, IDM, LGA & SGA 

• Oral glucose gel 0.2 grams/kg
• IV glucose 2 - 5 mL/kg D10W 

18
Ghosh et al, 2016, Thornton et al, 
2015
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Management of Pediatric Hypoglycemia

• If able to take PO 
• Oral glucose 10-20 gm 

• Unable to take PO or Unconscious
• Glucagon

• 1 mg > 12 yrs and/or > 25 kg
• 0.5 mg < 12 yrs and < 25 kg 

• IV Dextrose 
• Bolus 200–500 mg/kg (2–5 ml/kg of D10%) 
• Infusion D10% adjusted to maintain euglycemia

20
Casertano et al, 2021; Thornton et al, 
2015

17 18

19 20



Experts in pediatrics, 
Advocates for children.

Case 1
Neonatal Hypoglycemia 

21

Case 1: Neonatal Hypoglycemia 

• 2 hr old – 34w0d M newborn born via low transverse C-section 
to 17 yo para 0000 mother with hx of obesity, OSA, asthma, 
ADHD, DVT, ETOH and THC use

• Prenatal meds: lovenox, heparin, nifedipine, PNV, Fe+, miralax
and Pepcid

• Preg Hx: GHTN, Anemia, Elevated HgbA1C, trichomonas with 
negative TOC, GERD and constipation

• Social Hx: mother reports recent homelessness
• Fetal anatomy screen normal at 29 wks
• Maternal labs: A+ (DAT-), GBS neg, STT neg, HbSAg neg, HIV-1/2 

Ag/Ab non-reactive, GC/CT not detected, Tox neg, COVID neg
22

Case 1: Neonatal Hypoglycemia 

• Intrapartum meds: 
• Betamethasone x doses, ancef, lovenox, nifedipine, Zofran

• Delivery: 
• delivered via C/S for NRFHT
• ROM 2 min prior to delivery
• NICU team present
• Cord clamping delayed by 60 seconds 
• Resus included tactile stimulation and bulb sxn
• Apgars 9 and 9 
• 3 VC noted
• Received vitamin K and erythromycin ophthalmic oint
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Case 1: Neonatal Hypoglycemia
• Birth Wt: 2.36 kg (60th%)
• VS: Temp 37 C HR 152, RR 50 Sp02 100%
• Physical Exam

• Gen: alert and vigorous newborn in NAD
• Skin: warm and pink with dermal melanocytosis to 

sacrum
• HEENT: normocephalic with AFOF, ears normal set 

without pits or tags, nares patent, palate intact, 
PEERL, +RR bilaterally, neck is supple without 
masses, clavicles without crepitus

• Chest: CTAB, chest is symmetric, resp unlabored
• Heart: normal s1s2 no murmurs, rubs or gallops, 

femoral pulses present and equal, brisk cap refill, 
precordium is quiet

• Abdomen: soft round, bowel sounds present, no 
HSM or masses, 3 VC, 

• Genitalia: normal male genitalia with testicles 
descended bilaterally, anus is patent

• MSK: Spine aligned without curvatures, appropriate 
strength and tone, no sacral dimples, negative 
Ortolani and Barlow 

• Neuro: normal newborn reflexes intact, no deficits 

• Newborn admitted to FT 
nursery for monitoring and 
isolette care

• Glucoses monitored x 24 h 
per protocol

• 2 HOL POC glucose- 21 
mg/dL

• Confirmatory serum glucose-
24 mg/dL

• Glucose Gel administered
• Repeat Glucose- 43 mg/dL

24
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Experts in pediatrics, 
Advocates for children.

Case 2
Infant with lethargy 

25

Case 2: 2 mo with lethargy
• Presents to ED with 

• Normal feeding, but colicky/GERD, No fever or sxs preceding illness, No sxs trauma
• Exam 

• VS :T 36.9, HR 145, RR 42, BP 102/57, pulse ox 100%, weight 6.6kg
• HEENT: NCAT, AFOSF, PERRL, ears normal, mucous membranes moist
• CV: S1S2, regular rate and rhythm, no murmur, CRT 3-4 seconds
• Resp: breath sounds clear unlabored
• GI/GU: abd soft, bowel sounds present, normal genitalia
• Neuro: Lethargic, Floppy, No Seizure activity

• BG 19 mg/dL  IV glucose administered 
• 5ml/kg bolus followed by D10W ½ NS infusion at 50mL/hr (GIR 12.6 mg/kg/min)
• Repeat BG 97 mg/dL

• Improved clinical exam, aroused and crying, PERRL
• GIR = Infusion rate (mL/hr) x Dextrose concentration (g/dL) x 1000(mg/g)

Weight (kg) x 60 (min/hr) x 100 (mL/dL)

History

• Age of onset (neonatal, infant, 
child)

• Fasting tolerance (e.g. feeding 
frequency, night snack, 
morning ketosis)

• Temporal relation with meals 
(fasting, post-prandial, 
random)

• Relation to/Avoidance of food 
[e.g. protein, fruit, fruit (juice), 
galactose]

• Associated conditions/triggers
• Recurrence (e.g. intercurrent

disease, fatigue)

• Neonate
• Breast fed/expressed milk 

• Usual 30 oz/day
• Colicky and GERD sxs

• Simethicone, Nat Phos, Nux
Vomica

• Homeopathic “tea” with 
turmeric, cumin, and 
chamomile

• Relieved colicky sxs, became 
more sleepy and did not 
arouse to feed

27
Casertano et al, 2021; Gandhi, 2017; Ghosh et al, 
2016

History

• Perinatal history
• birth wt, gestational age, GDM, perinatal 

distress and perinatal glucose 
requirements (e.g. GIR >10 mg/kg/min)

• Growth and developmental milestones
• intellectual disability, movement 

disorders, epilepsy
• Family history

• Relatives with hypo/hyperglycemia, 
previous miscarriages or deaths, 
consanguinity

• Social History
• Current Medications

• 3.7 kg, 41 wks
• C/S for failure to 

progress
• Mother with 

gestational diabetes 
(but doesn’t believe)

• Uncomplicated 
nursery stay 2 days

• Family history 
negative

• Nux vomica 
28

Casertano et al, 2021; Gandhi, 2017; Ghosh et al, 
2016
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Physical examination:
Findings associated with endocrine, metabolic or syndromic diseases 

29
Casertano et al, 2021; Gandhi, 2017; Ghosh et al, 2016, 
Nichols, 2008

Laboratory evaluation

30

• What diagnostic studies would you obtain?
Consider 
sepsis 
CBC
CRP
Cultures

Chemistry 

LFTs 

Tox screen

Casertano et al, 2021; Thornton et al, 
2015

Laboratory Analysis: additional tests

• Ammonia
• Toxicology screen
• Urine reducing substances

• assess for fructosuria & galactosuria
• Transferrin electrophoresis/isoelectric focusing (if CDG 

suspected)
• Glucagon Test
• Fasting Challenge 

• perform with caution in specialized endocrine or monitored setting

31
Casertano et al, 2021; Gandhi, 2017; Ghosh et al, 2016, 
Nichols, 2008

Glucagon Test

• To assess response of glucagon injection and the availability of 
glycogen for compensation of low blood glucose

• Administer glucagon
• Monitor blood glucose q 10 min x 40 min
• If no response after 20 min STOP test and give IV dextrose
• Increase in glucose > 30 mg/dL = hypoglycemia due to ↑ insulin 

• Glycogen storage disease (GSD)- does not benefit from 
glucagon injection (worsening hyperlactatemia)

• Congenital adrenal hyperplasia (CH)- exaggerated glucose 
response to glucagon could be observed

32
Casertano et al, 
2021
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Fasting Challenge
• Performed to assess patients’ fasting tolerance
• Requires close monitoring

• Fasting can lead to accumulation of toxic metabolites & complications in some 
defects

• FAOD must be ruled out before a fasting test
• Duration based on clinical suspicion & age (recommended time frames)

• 12–16 h for 6–12 mo
• 18 h for 1–2 yrs
• 20 h for 2–7 yrs
• 24 h >7 yrs

• Fasting complete glucose < 50 mg/dL (monitor minimum q 3 hr)
• Send urine ketones q void
• Critical Sample obtained 
• Treatment for hypoglycemia - Glucagon

33
Casertano et al, 2021; Gandhi, 2017; Ghosh et al, 2016, 
Nichols, 2008

Additional Diagnostic Testing 

• Abdominal imaging - look for liver, spleen, pancreas, kidney 
pathology

• US
• MRI
• CT

• Wrist radiograph – look for evidence of growth retardation

34
Casertano et al, 2021

Case 2: Laboratory Evaluation
7.8     12.8      537 135   102    8       22       55    0.5     6.7

38.6 4.4     21   0.2                28    232    4.8

Cortisol 36.5 mcg/dL (ref 5.3 – 22.4 mcg/dL)
Insulin 8 IU/mL (3-19 IU/mL) 
Acylcarnitine profile – normal
Free carnitine 22 umol/L (29-61)
Total carnitine 30 umol/L (38-71)
HGH (growth hormone)  3.58 ng/mL (0.1-6.2)
B-hydroxybutarate 1.4 mg/dL (0-3)
Ab US normal – no pancreatic tumor, liver normal
C peptide 2 ng/mL (0.8 – 3.5)

Bld / Urine cx neg

Ammonia  11 mcmol/L (9-30) 

Although insulin level 
appears to be WNL it  is 
inappropriately high given 
degree of hypoglycemia

ABG 7.38/28/133/17/-8/99%

Case 2: Glucagon Challenge

• 0.5 mg glucagon IM/IV
• Serial BG monitoring 

• Initial BG 22 mg/dL
• 15 min BG 47 mg/dL
• 30 min BG 96 mg/dL

• Rise in BG > 30 mg/dL is consistent with hyperinsulinism

Casertano et al, 2021; Gandhi, 2017; Ghosh et al, 2016, Nichols, 2008
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• Most common cause of 
persistent hypoglycemia in 
infants and children

• Incidence of 1:40.000–50.000 
• Recessive ABCC8 & KCNJ11 

mutations 
• Characterized by dysregulated 

insulin secretion from pancreatic 
β-cells

• Low/normal ketones and 
absence of metabolic acidosis

• Hypoglycemia in both 
postprandial and fasting states

• Neonatal presentation
• Seizures
• High GIR requirements

Congenital Hyperinsulinism

Arnoux et al, 2011, Galcheva et al, 
2019 

Congenital Hyperinsulinism

38

54 mg/dL (Conversion mmol/L x 18 = mg/dL) 
↓BG 22 mg/dL
+Insulin 8 u IU/mL
+C peptide 2 ng/mL
↓ꞵ hydroxybutarate
1.4
↑ GIR (12.6mg/kg/min)
+ glucagon challenge
Ammonia 11
Cortisol 36.5

Arnoux et al, 2011; Casertano et al, 2021; Galcheva et al, 
2019

Treatment Congenital Hyperinsulinism
• Diazoxide (DZX)

• Dose
• Infant 8 - 15 mg/kg/day divided bid or tid
• Children 3- 8 mg/kg/day divided bid or tid

• Frequent adverse reactions
• Fluid and Na retention, can cause CHF
• Pulmonary hypertension
• Hirsutism  
• Hyperglycemia
• Glycosuria 
• Gastrointestinal intolerance 

• anorexia, nausea, vomiting, abdominal pain, ileus, diarrhea, transient loss of taste
• Tachycardia
• Increased levels of serum uric acid  
• Thrombocytopenia 
• Neutropenia 
• Skin rash
• Headache
• Weakness
• Malaise

39

Usual starting dose 
(infant) 10 mg/kg/day 
divided bid
Obtain pre and post echo, 
administer with HCTZ

Most side effects subside with 
discontinuation or reduction in 
dose

Arnoux et al, 2011

Treatment Congenital Hyperinsulinism

• Unresponsive to DZX
• Octreotide
• Nifedipine
• Sirolimus
• Glucagon-like peptide-1 (GLP-1) receptor antagonist  

• Genetics consult

40
Casertano et al, 2021
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Syndromic Causes of Congenital Hyperinsulinism 

41
Arnoux et al, 2011; Casertano et al, 2021; Galcheva et al, 2019

Experts in pediatrics, 
Advocates for children.

Case 3
Toddler with Seizures

42

Case 3: JA

• 18 mo presents with GTCS x 7 min on the morning of admission 
• Received lorazepam 0.1 mg/kg
• With second seizure, additional dose of Lorazepam 0.1 mg/kg followed 

by loading dose of Levetiracetam 20 mg/kg
• BG 54, treated with 3 ml/kg D10, followed by D10 infusion

• PMH: FT infant
• Negative for: recent trauma, ingestion, HA, vomiting, easy bleeding/ 

bruising, weight loss, recent illness or sick contacts
• T 100.0 prior to admission attributed to teething

43

Case 3: Physical Exam

• VS:T- 97.4, HR- 96, BP- 112/51, RR- 22, Pox- 100% RA, Wt- 13.2 kg
• Gen: sleeping, easily arousable but not at baseline behavior per 

mom
• HEENT: NCAT, no abnormal facies, PEERL, EOMI, sclera clear, neck 

supple, no cervical LAD
• Resp: unlabored, no retractions, nasal flaring or grunting, breath 

sounds clear to auscultation bilaterally
• CV: RRR, no murmurs, rubs or gallops, warm and well-perfused, 

capillary refill < 2 seconds
• GI: abdomen soft, non-tender, non-distended, normal active bowel 

sounds X 4
• MSK: moving all 4 extremities spontaneously, no point tenderness
• Neuro: no babinski

44
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Case 3: Diagnostic Evaluation
6.3  11.8  343        131   98    17     54 9.6 55   188   7.1 

35.0                  4.5      14  0.22  2.0                30    0.4   4.2 
5.4

• Utox- negative
• Blood Cx negative, CSF negative, RVP negative  
• Morning cortisol 14.5 mcg/dL (4.46-22.7 mcg/dL)
• Plasma amino acids and urine organic acids not suggestive of IEM
• Carnitine Free and total 25umol/L and 29umol/L (ref 19-51 and 28-59)
• Controlled fast without hypoglycemia

• Results c/w idiopathic ketotic hypoglycemia
• Head CT- no acute intracranial abnormality
• EEG - right posterior epileptic focus

45

Idiopathic Ketotic Hypoglycemia

• Most common cause of childhood hypoglycemia 
• Usually presents 18 mo-5 yr
• Presents with symptomatic hypoglycemia in the morning after 

long fast or precipitated by intercurrent illness
• Massive ketosis and metabolic acidosis can develop
• Diagnosis of exclusion!

46
Casertano et al, 2021; Thornton et al, 
2015

Drachman et al, 2021
Downloads/s13023-021-01797-
2.pdf

Frequent snacking
Extend nutrition bars at 
bedtime to control glucose 
overnight

Experts in pediatrics, 
Advocates for children.

Case 4
Neonate with Shock

48
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Case 4: 5 do F presents with shock
• Chief complaint

• Respiratory distress 
• Hypothermia 
• Shock

• Maternal History (25 yr G1P0000)
• Preeclampsia
• ROM x 17 hr
• No infections or medications

• Birth history
• Full term
• induced vaginal with vacuum assist  
• BW 7 lbs, 6 oz
• Apgar 8/9

• Normal perinatal course
• Breast fed

• Medications: none
• Allergies: NKDA
• Social: lives with parents
• Surgeries: none
• Immunizations: Hep B #1
• Family history: Dad has 

cousin with heart defect, no 
MR or learning disabilities

49

Case 4: HPI

• 1 d prior to admission 
• Difficulty latching
• Cried majority of the night

• Day of admission
• Seemed more sleepy
• Continued difficulty latching 

on
• Hoarse cry
• Difficulty breathing “chest 

pulling in”
• Felt cold, rectal temp 95 F
• Good urine output
• Denies vomiting, diarrhea 

50

https://www.youtube.co
m/watch?v=uA02h6FYSY
Q

51

Case 4: PCP/ED
• Respiratory distress at after hours pediatric practice, referred to 

ED
• ED: Wt 3 kg, T 93, HR 142, RR 70, BP 52/40, 77/40, 89/33, 78/42
• HEENT: A/PFOSF, PERRL, mucous membranes dry and pink
• Resp: lungs clear bilaterally, tachypnea
• CV :S1 S2, regular, NSR, pale, cool, CRT>3,  + bilateral femoral 

pulses
• GI/GU: + bowel sounds, normal genitalia
• Extremities: 6 digits left hand
• Neuro: lethargic

Case 4: Laboratory Analysis

162   133     87    47  Ca 8.9Pro 7  AST  58 AlkP131
4.2     <5     1.78 Alb 4  ALT 102  Bili  5.2

10.4     14.4     408 55S 35L 9M

42.8

7.23/8.3/125/3.4/-24/98% blood and urine Cx sent

Urine: spec grav 1.030 pH 5.5
+ ketone, + protein, mod heme
Neg LE, nitrites, 0 WBC

49 50

51 52



Case 4: ED Management: Resuscitation
• 2L NC
• NS bolus x 3 
• Sodium bicarbonate
• NS maintenance
• Prostaglandin in D5W
• Ampicillin, Gentamicin, Acyclovir
• Refractory acidosis  referred to tertiary care facility 
• ABG on transport 

7.21/8.7/127/3.5/-24/98

Case 4: Physical Exam
• Anthropometric measurements

wt 3.18kg (25th) ht 51cm (50-75th) hc 34cm (25th)
• VS: T 95.2, HR 150, RR 37, BP 75/40
• HEENT: A/P FOSF, PERRL, nares patent, no rhinorrhea, low set 

ears, palate intact, bifid uvula, neck supple
• RESP: Kussmaul respirations, supraclavicular, subcostal and 

intercostal retractions, symmetric chest rise
• CV: S1, S2, RRR, + murmur, CRT 3-4 seconds
• GI/GU: no heptosplenomegaly, normal genitalia
• Extremities: bifid left thumb, MAE, no LAD
• Neuro: weak cry, decreased tone and strength 

Case 4: PICU Initial Management

• ABCs: Intubated, lines placed, volume 
resuscitated 

• LP done to complete septic work up
• Ampicillin, Gentamicin, Acyclovir continued
• D10 ¼ NS infusion
• Consults:

• Cardiology
• Genetics
• Infectious Disease
• Neurology

Case 4: Imaging
• Echo: normal structure and function, PFO
• Abdominal Ultrasound: liver, kidney, spleen, 

bladder unremarkable, no ascites
• EEG: normal

cho

CT scan Spectroscopy MRI

Lipid/Lactate peaks in basal ganglia 
could indicate hypoxic event or IEM

53 54
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Case 4: Additional Lab Data
• LP: Glu 99, Pro 142, RBC 1, WBC 1(0P,60L,40M) 
• Lactate 0.9
• Cardiolipin IgG, IgA, IgM all < 6 (range 1-10)
• Ammonia 58
• Acyl carnitine profile:

• Increased  C6, C8, C10, species 
• Increased C6-DC and C8-DC
• Increased ratio of C8 to C10 

• Consistent with diagnosis of MCAD (medium 
chain acyl-CoA dehydrogenase deficiency)

MCAD
• Incidence: 1 per every 12,000 live births

• Mechanism: Deficiency in acyl CoA 
dehydrogenase prevents fatty acids from 
crossing the mitochondrial membrane to 
be utilized for energy

• High levels of glucose required to meet 
energy requirements   

McGregor et al, 
2023

Management & Prognosis
• Avoid prolonged fasting
• Increase carbohydrate and protein 
• IV glucose infusion to meet metabolic 

demands during stress (acute illness) 
• Refer if patient exhibits change in mental 

status
• Good prognosis with appropriate 

treatment

• Case discharged in good condition with 
emergency care letter describing need for 
high glucose infusion when stressed 

McGregor et al, 2023

Metabolic Causes of Hypoglycemia 

60Casertano et al, 2021
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61
Thorton et al, 2015

Newborn Screening Saves Lives Act of 2007  
• Screening & counseling services to newborns and children having or at risk for 

heritable disorders
• Education and training programs for health care professionals, laboratory 

personnel, parents, families, and support groups
• System to assess and coordinate treatment 
• Programs to evaluate the effectiveness in reducing the morbidity and mortality 

caused by heritable disorders 
• Central clearinghouse of current information on newborn screening
• Quality assurance
• Reauthorized in 117th Congress through 2026 (H.R. 482) –
• Passed House on 6/23/21, in committee in Senate (Health Education Labor and 

Pensions) 
• Hunter Kelly Research Program at the National Institutes of Health
• National surveillance activities conducted by the Centers for Disease Control and 

Prevention

http://frwebgate.access.gpo.gov/cgi-bin/getdoc.cgi?dbname=110_cong_bills&docid=f:s1858enr.txt.pdf

Summary
• Hypoglycemia is generally defined as BG<60 – 70 mg/dL, but glucose as low as 40mg/dL 

may be normal for neonates <48 HOL
• Serum glucose levels are regulated via interactions of autonomic and endocrine systems 

on the pancreas, liver, adrenal gland and brain
• In times of fasting, other mechanisms of glucose production prevent hypoglycemia

• Glycogenolysis the liver under the influence of glucagon 
• Gluconeogenesis
• Lipolysis

• Hypoglycemia may be the result of toxic ingestions/medications, genetic syndromes, 
metabolic or endocrine conditions 

• Diagnostic studies for the hypoglycemic patient include a critical sample of serum tests, 
imaging studies, glucagon and fasting challenges

• Autonomic sxs of hypoglycemia include tremors, sweating, tachycardia, palpitations 
• Neuroglycopenic sxs of hypoglycemia include lethargy, confusion, irritability, seizure, 

LOC
• Management of the hypoglycemic patient includes correction of hypoglycemia with oral 

glucose (conscious pt), IV dextrose, medications (diazoxide), and avoidance of fasting

63
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