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1.0
Purpose of Screening
To identify those individuals in the general population at increased risk for a particular condition.

Examples:

PAP screening for cervical cancer

Blood pressure assessment for hypertension

Breast exam and mammography for breast cancer

Rectal exam for prostate and colon cancer

Newborn screening for treatable metabolic disorders

2.0
Principles of Newborn Screening
The condition is relatively common in the population being screened

The condition is fatal or leads to significant disability if not treated

Early treatment significantly improves outcome of the condition

A reliable, inexpensive screening test is available

The cost/benefit ratio should be in favour of screening for the disorder

2.1
Newborn Screening
The objective is to screen ALL newborn infants in B.C. for treatable conditions that are asymptomatic in the newborn period:

Phenylketonuria (PKU)

Congenital Hypothyroidism

Galactosemia

3.0
Phenylketonuria (PKU)
- 
incidence: 1/17,000

-
autosomal recessive

-
deficiency of the enzyme, pheylalanine hydroxylase, leads to accumulation of phenylalanine in blood and CNS

-
phenylalanine is neurotoxic and leads to mental retardation

3.1
Natural history of PKU (untreated)
-
almost 2 untreated PKU patients are profoundly retarded (IQ less than 35)

-
2 moderately impaired (IQ 36-67)

-
5% IQ greater than 68

-
3 have seizures

3.2
Treatment of PKU and prognosis:
-
low phenylalanine diet

-
treatment initiated as soon after birth as possible

-
most early treated PKU children function within broad normal range of ability

3.3
PKU screening test:
-
measure phenylalanine

-
Guthrie bacterial inhibition assay (semi-quantitative)

-
newer quantitative assays in many newborn screening labs

3.4
Maternal PKU:
Neonatal screening has created an unexpected problem as females with PKU are reaching childbearing age

Elevated phenylalanine in maternal circulation crosses placenta and is toxic to developing fetus:  particularly susceptible in 1st and 2nd trimester

-
microcephaly and mental retardation

-
malformations of the heart

-
low birth weight

3.5
Present recommendation for PKU treatment
-
continuation of low phenylalanine diet throughout childbearing years

-
dietary restriction of phenylalanine should begin prenatally

-
dietary therapy requires meticulous care and frequent monitoring to achieve good outcome for offspring

4.0
Congenital Hypothyroidism:

Incidence (1/3,500)

4.1
Etiology
4.1.1
Permanent congenital hypothyroidism

Thyroid dysgenesis (athyrosis, ectopic hypoplastic)

80-90% cases

defective embryonic organ development vs. antithyroid antibodies

recurrence risk is low

Thyroid dyshormonogenesis

less common

autosomal recessive (recurrence risk 25%)

T4 and TSH resistance syndromes

4.1.2
Transient congenital hypothyroidism

Prenatal use of iodine containing drugs

Maternal antithyroid drugs

Maternal antithyroid antibodies

4.1.3
Physiologic TSH surge

4.2
Features of untreated congenital/childhood hypothyroidism
Thyroid hormones crucial for postnatal growth and development

-
developmental delay leading to severe mental retardation

-
neurological disturbances: ataxia, deafness, choreiform movements

-
prolonged jaundice, hypothermia, hypotonia

-
typical facies, enlarged tongue, umbilical hernia

Must know the natural history of untreated congenital hypothyroidism for 2 important reasons:

1.
Screen programmes can miss cases

2.
Hypothyroidism can develop later in infancy or childhood

4.3
Treatment:
-
daily thyroxin

-
dosage adjusted as weight increases

-
T4 and TSH monitoring

4.4
Outcome:

outcome is excellent when treatment started by 2-3 weeks

4.5
Screening and diagnosis:
TSH (immunoassay)

TSH and T4 to confirm diagnosis

5.0
Galactosemia
5.1
-
autosomal recessive disorder

-
incidence (1/50,000)

-
deficiency of Galactose-1-phosphate uridyl transferase (GALT)

-
untreated (lactose fed) infants

-
develop hyperbilirubinemia, signs of liver injury

-
failure to thrive

-
cataracts

-
many die of E. coli sepsis in first weeks of life if diagnosis is delayed

-
mental retardation

5.2
Galactosemia: Treatment and prognosis
-
infants placed on lactose-free formula (soya formula)

-
dietary restriction of galactose and lactose quickly reverses acute manifestations

-
treatment does not prevent all sequelae

cognitive defects (usually mild)

speech abnormalities

ovarian failure

6.0
Newborn screening and Early discharge programme
-
government initiative to discharge women after one night stay in hospital (less than 24 hours after birth)

-
data on effectiveness of PKU screening less than 24 hours of age is limited

-
screening tests for Galactosemia and Congenital hypothyroidism are unaffected by timing of sample collection

7.0
Newborn screening guidelines:
1.
All newborns should have a blood dot card collected at time of discharge from hospital

2.
All newborns tested less than 24 hours of age must be retested within 2 weeks of age

8.;0
Future of newborn screening:
-
Assess validity of PKU screening with early discharge

-
Screen for more diseases?

Need to apply principles of screening
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