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Definition

Ø Hypoglycemia defined as a plasma glucose level 
more than 2 SD below the population mean.



Definition

u There still is no evidence-based definition of the severity and duration 
of low glucose concentrations that directly lead to adverse long-term 
neurodevelopmental squeal and whether specific treatment of milder 
transient episodes of low glucose concentrations would improve 
outcomes.

Eustratia M. Hubbard, William W. Hay Jr. The Term Newborn Hypoglycemia, Clin
Perinatol 48 (2021) 665–679.



Significance

u Persistent or recurrent hypoglycemia can result in 
impaired neurologic development and intellectual 
function 

u Other sequela include spasticity, ataxia, and seizure 
disorder



Pathogenesis 

u Glucose in utero comes from mother 
u After cord cut, glucose in newborn falls during first 2 

hours, stabilizing by 4-6 hrs (transition period) 
u Dependent on glycogen storage depletion and 

carbohydrate intake



FETAL AND NEONATAL GLUCOSE 
HOMEOSTASIS

u Fetal blood glucose concentration:
60% to 80% of the maternal level(the lowest value approximately 54 mg/dl)

u Immediate postnatal nadir at about 1 to 2 hours of age: 
As low as 25 to 30 mg/dL

u Glucose concentrations then stabilize by 4 to 6 hours of age:
levels higher than 36 mg/dl

u In 24-48 hours after birth:
relatively constant between 45 and 60 mg/dL

u After 72 hours:
mean values >60 mg/dL



u Blood glucose concentrations as low as 30 mg/dL are common 
in healthy neonates by 1 to 2 hours after birth

u Most neonates compensate for “physiologic” hypoglycemia by 
producing alternative fuels including ketone bodies, which are 
released from fat.



u There is not a specific plasma glucose concentration or 
duration of hypoglycemia that is associated with clinical 
signs or can predict permanent neurologic injury in high-
risk infants

u Therefore, there is no consensus regarding when 
screening should be performed and which 
concentration of glucose requires therapeutic 
intervention in the asymptomatic infant.



WHICH INFANTS TO SCREEN

u Because plasma glucose homeostasis requires glucogenesis and 
ketogenesis to maintain normal rates of fuel use,
NH most commonly occurs in infants with impaired glucogenesis

and/or ketogenesis:
• excessive insulin production
• altered counterregulatory hormone production,
• an inadequate substrate supply,
• or a disorder of fatty acid oxidation.



u at risk infants:
u Premature infants 
u SGA infants • LGA infants , IDMs 
u Infants whose mothers were treated with beta adrenergic agents or 

beta blockers 
u Infants under stress requiring more intensive care (i.e. sepsis, asphyxia)

Routine screening and monitoring of blood glucose concentration is 
not needed in healthy term newborn infants after an entirely normal 
pregnancy and delivery.



Breastfed term infants have lower concentrations of 
plasma glucose but

When NH is suspected, the plasma or blood glucose 
concentration must be determined immediately by using 
one of the laboratory enzymatic methods (eg, glucose 
oxidase, hexokinase, or dehydrogenase method).



u Breastfed term infants have lower concentrations of 
plasma glucose but higher concentrations of ketone 
bodies than do formula-fed infants.

u It is postulated that breastfed infants tolerate lower plasma 
glucose concentrations without any clinical manifestations 
or sequelae of NH because of the increased ketone 
concentrations

• Cornblath M, Hawdon JM, Williams AF, et al. Controversies regarding definition of neonatal hypoglycemia: 
suggested operational thresholds. Pediatrics. 2000;105(5): 1141–1145



WHEN TO SCREEN

u It is controversial whether to screen the asymptomatic 
at-risk infant for NH during this normal physiologic nadir.

u No studies have demonstrated harm from a few hours of 
asymptomatic hypoglycemia during this normal 
postnatal period  of establishing “physiologic glucose 
homeostasis.



MEASUREMENT OF GLUCOSE

u The gold standard technique for glucose measurement uses one of the 
laboratory enzymatic methods (eg, glucose oxidase, hexokinase, or 
dehydrogenase method)  

u Ongoing red cell glycolysis that can lead to false low glucose 
concentrations is reduced by using collection tubes containing glycolytic 
inhibitors and keeping the specimens on ice

u Plasma blood glucose values tend to be approximately 10% to 18% higher 
than whole-blood values because of the higher water content of plasma



u Point-of-care (POC) instruments can result in both higher and lower 
values (from 5 mg/dL up to 20 mg/dL) than standardized laboratory 
methods.

u POC testing may be considered for glucose screening, but at least 
one reliable laboratory measurement should be promptly obtained to 
confirm the diagnosis of hypoglycemia, particularly if an infant has 
concerning symptoms or is requiring IV glucose infusion.

u Treatment of suspected NH should not be postponed while waiting for 
laboratory confirmation. However, there is no evidence to show that 
such rapid treatment will mitigate neurologic sequelae.



CLINICAL SIGNS

u The clinical signs of NH are not specific and include a wide range of 
local or generalized manifestations that are common in sick neonates

u These signs include
u jitteriness,                           
u cyanosis,
u seizures,
u apneic episodes,
u tachypnea weak or high-pitched cry, floppiness or
u lethargy, poor feeding, and eye-rolling





CLINICAL SIGNS

u It is important to screen for other possible underlying disorders (eg, infection) as 
well as hypoglycemia.

u To attribute signs and symptoms to NH, the Whipple triad have to be fulfilled:
(1) measurement of low plasma glucose concentration is reliable,
(2) signs and symptoms are consistent with hypoglycemia,
and 
(3) abnormal findings resolve quickly after glucose concentration is
Normalized

• Cornblath M, Hawdon JM, Williams AF, et al. Controversies regarding definition of neonatal hypoglycemia: 
suggested operational thresholds. Pediatrics. 2000;105(5): 1141–1145



MANAGEMENT

u Goals:
u To correct blood glucose levels in symptomatic patients 
u To prevent symptomatic hypoglycemia in at-risk patients
u To avoid unnecessary treatment of infants with physiologic low 

blood glucose during the transition to extrauterine life, which 
will self-resolve without intervention

u To identify newborns with a serious underlying hypoglycemic 
disorder



Prevention

u Low glucose levels should be avoided in all neonates, particularly those at 
risk of aberrant glucose homeostasis.

u Early and sustained skin-to-skin contact promotes successful breastfeeding, 
supports glucose homeostasis, and avoids cold stress

u Oral feeding should be initiated as soon as possible, preferably within 1 
hour for at-risk infants and all infants whose mothers intend to breastfeed
• Moore ER, Bergman N, Anderson GC, et al. Early skin-to-skin contact for mothers and their 

healthy newborn infants. Cochrane Database Syst Rev 2016;11(11): CD003519.ports 
glucose homeostasis, and avoids cold stress.



Threshold blood glucose levels for 
intervention 

u Threshold plasma glucose levels consistent with limited published 
data  
u American Academy of Pediatrics (AAP) 
u Pediatric Endocrine Society (PES) guidelines 

are used to provide a margin of safety for infants who are at risk   
for neonatal hypoglycemia

• (Uptodate, Literature review current through: Nov 2021. | This topic last updated: Dec 20, 
2021.)



AAP guideline

u severely symptomatic infants with neuroglycopenic signs 
(lethargy, coma, and seizures) and a plasma glucose 
concentration of less than 40 mg/dl:

u Therapy should be started while awaiting laboratory confirmation.
u begin with (IV) bolus of dextrose (200 mg/kg) over 5 to 15 minutes (2 

mL/kg of 10 percent dextrose in water), followed by the continuous 
administration of parenteral glucose infusion at an initial rate of 5 to 
8 mg/kg per minute.



u If hypoglycemia is persistent, glucose infusion rates should 
be increased as needed. 

u A reasonable goal is to maintain plasma glucose 
concentrations in symptomatic infants between 40 
and 50 mg/dL.





u The AAP recommends IV dextrose if glucose measurement is :
u (1) less than 40 mg/dL at the time of symptoms consistent with hypoglycemia, 

u (2) less than 25 mg/dL within 4 hours of life and after the first feeding, or 

u (3) below the hour-specific threshold after feeding or other interventions have 
failed to raise glucose concentrations. 

u IV infusion should not be delayed while waiting for results of confirmatory 
laboratory glucose measurement. 



u Glucose screening should continue until 12 hours of age for 
infants born to mothers with diabetes and those who are large 
for gestational age and maintain plasma glucose 
concentrations of greater than 40 mg/dL.

u Late-preterm infants and infants who are small for gestational 
age require glucose monitoring for at least 24 hours after birth, 
because they may be more vulnerable to low glucose 
concentrations



Oral dextrose gel 

u Numerous recent studies have documented successful use of oral 
dextrose gel in combination with feeding 
u reduced need for IV dextrose,
u decreased NICU admissions,
u less mother- infant separation,
u and increased breastfeeding. 

u Harris DL, Weston PJ, Signal M, et al. Dextrose gel for neonatal hypoglycaemia (the 
Sugar Babies Study): a randomised, double-blind, placebo-controlled trial. Lancet 
2013;382(9910):2077–83. 



IV medications 

u In cases of severe persistent hypoglycemia, 
pharmacotherapy may be required to achieve glucose 
stabilization. 
u glucagon, which stimulates hepatic glycogenolysis; 
u hydrocortisone and dexamethasone, which promote 

gluconeogen- esis and decrease insulin sensitivity; 
u and diazoxide or octreotide, which suppress in- sulin secretion. 



RISK OF ADVERSE 
NEURODEVELOPMENTAL OUTCOMES 

u Concurrence of associated conditions, particularly persistent hyperinsulinism or 
meta- bolic and hormonal defects with repeated episodes of severe 
hypoglycemia featuring seizures, flaccid hypotonia with apnea, and/or coma, 
should be avoided because these combined conditions are highly associated 
with permanent and serious neurologic injury. 

u More serious clinical signs that are prolonged (many hours or longer) and 
refractory to short-term treatment, including flaccid hypotonia, coma, seizures, 
respiratory depression and/ or apnea with cyanosis, high-pitched cry, 
hypothermia, and poor feeding after initially feeding well, are more likely to 
indicate potential for serious adverse and likely perma- nent neurologic 
impairment. 




