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Topic #6

Hypoglycemia and The Infant of the Diabetic Mother (IDM)


The infant of the diabetic mother experiences complications due to maternal hyperglycemia.  Since glucose is the primary metabolic fuel in the neonatal period, altered metabolism of glucose can create significant metabolic and growth problems.

The most significant and well-recognized problems include the following:

1. Hypoglycemia

2. Macrosomia

3. Hypocalcemia, Hypomagnesemia, Hyperphosphatemia

4. Hyperbilirubinemia

5. Polycythemia/Hyperviscosity

6. Respiratory Distress

7. Cardiomyopathy

8. Congenital Anomalies

Hypoglycemia:

Hypoglycemia results from fetal hyperinsulinemia.  At the time of delivery, the infant is abruptly separated from a continuous source of glucose from the mother.  Once out of the environment of maternal hyperglycemia, the neonate’s glucose level drops over 2-6 hours and symptoms traditionally associated with hypoglycemia may be noted.  Infants may appear jittery, diaphoretic, tachypneic, or have unstable vital signs.  Hypoglycemic infants may also be completely asymptomatic.  Recognizing these potential problems, nurseries have specific protocols that identify infants at risk for hypoglycemia.  

In general, a threshold of 36mg/dL is recommend for early feeding of the infant. 

A therapeutic threshold (the level of glucose achieved after feeding) of 45mg/dL is recommended.  Infants with blood glucose levels less than 25mg/dL should receive IV dextrose therapy.  

Other infants at risk for hypoglycemia include infants who lack the energy reserves to maintain a normal blood glucose level after delivery. After the abrupt loss of maternal glucose, the neonatal metabolism focuses on production of glucose by mobilizing hepatic glycogen stores (glycogenolysis), synthesis of glucose from amino acids mainly from the liver and muscle (gluconeogenesis), and use of free fatty acids and ketones as alternate sources of metabolic fuel (lipolysis and ketogenesis).  Part of the neonatal adaptive response is an efficient use of fats to provide an energy source.  This, in fact, likely explains how exclusively breast-fed infants adapt to a low nutrient intake during the first few days of life.  Infants at risk for hypoglycemia due to insufficient energy resources include small for gestational age and premature infants.

Congenital hyperinsulinism of infancy (not related to maternal diabetes) presents with persistent and recurrent hypoglycemia.  It is a heterogeneous disorder with several different pathophysiologies resulting in excessive insulin secretion from the pancreatic beta cells.  It has been described as “hyperinsulinemic, hypofattyacidemic, hypoketonemic, hypoglycemia”.  It requires intense medical therapy and can be associated with central nervous system morbidity due to episodes of severe hypoglycemia.

Macrosomia:

Maternal hyperglycemia causes pancreatic ß cell hypertrophy in the infant.  The enhanced function of the fetal pancreas results in fetal hyperinsulinemia.  Insulin has varied metabolic roles and is particularly important in its influence on the production of adipose tissue, muscle, and connective tissues.  Lipolysis and gluconeogenesis are inhibited by insulin.  Glucose is a primary source of energy.  In an environment of high insulin, glucose is stored as glycogen, and is combined with amino acids to be stored as lipid.  Growth is stimulated by insulin, macrosomia is seen in with infants of diabetic mothers who demonstrate a large amount of adipose tissue.  Insulin does not influence head size, but large shoulder and trunk size can result in shoulder dystocia and birth trauma during delivery. 

Hypocalcemia, Hypomagnesemia, Hyperphosphatemia:

Parathormone concentrations are decreased in IDMs during the first 4 days of life resulting in decreased levels of calcium and magnesium, and increased phosphate levels.

Hyperbilirubinemia, Hyperviscosity:

About 25% of IDMs demonstrate hyperbilirubinemia.  This is may be due to the polycythemia associated with IDMs.  Polycythemia increases the RBC mass, thus increasing the risk of RBC breakdown ( hyperbilirubinemia.  Polycythemia, which is associated with increased erythropoeisis, can cause hyperviscosity.  A serious complication of this is renal vein thrombosis, a known complication in IDMs.

Respiratory Distress Syndrome:

Hyperinsulinism inhibits enzymes needed for phospholipid components of surfactant, causing an increased risk of RDS.

Cardiomyopathy:

As noted above, hyperinsulinism stimulates growth.  Among the tissues affected, is cardiac muscle.  Hypertrophic cardiomyopathy, an increase in cardiac muscle mass, particularly the intraventricular septum and/or the ventricular walls, is the cardiomyopathy most frequently seen in IDMs.  Fortunately, this increased muscle mass usually regresses spontaneously over the first 3-6 months of life and leaves no permanent sequelae.  IDMs also have a delayed ductal closure rate, higher pulmonary artery pressure, and higher mean systemic arterial pressures than infants of nondiabetic mothers in the first several days of life.

Congenital Anomalies:

A significant increase in the incidence of recognized congenital anomalies is seen in IDMs.  It is felt that the poorer the control of maternal diabetes during the first trimester, the more likely a defect in organogenesis is to occur.  Some of the most frequent anomalies include VSD (ventricular septal defect), TGA (transposition of the great arteries), Caudal regression syndromes (spinal agenesis of varying degrees), and gastrointestinal atresias, particularly microcolon. This last anomaly, a small left colon with normal innervation, resolves spontaneously.

Classification of Diabetes Complicating Pregnancy:

Pregestational Diabetes:

Class

Age of Onset
Duration (yrs)
Vascular Disease

Therapy

A

Any


Any


None


  
A-1, diet only

B

>20


Any


None


  
Insulin

C

10-19


10-19


None


  
Insulin

D

<10


>20


Benign retinopathy
  
Insulin

F

Any


Any


Nephropathy

  
Insulin

R

Any


Any


Proliferative retinopathy 
Insulin

H

Any


Any


Heart disease

Insulin

Gestational Diabetes:

Class

Fasting Plasma Glucose

Postprandial Plasma Glucose

A-1

<105 mg/dL 



and
<120 mg/dL

A-2

>105 mg/dL 



and/or
>120 mg/dL
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