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Laboratory newborn screening 
(NBS)



First screening program for neonates

• Dry blood spot testing
• Beta-2-thienylalanin - B.subtilis
growth inhibition
• Phe enables bacteria to growth

http://pkuworld.org/home/docs/history/guthrie200.jpg

Prof. Robert Guthrie 1916-1995

Pediatrics 1963

pacient

calibration



Principles of screening for diseases

▪ An important health problem 
and there should be a 
recognisable latent stage 

▪ A suitable and acceptable test 
to the population 

▪ An accepted treatment and 
and agreed policy on whom to 
treat

▪ The cost of screening should 
be economically balanced in 
relation to expenditure on 
medical care



Coverage of populations with NBS

28 % of newborns born



Among-country variation of NBS

2016, G.Loeber, ISNS



Newborn screening in the Czech Republic

Newborn screening (NBS) since 2024
n=20

Endokrinopathies 
hypothyreosis
cong. adrenal 
hyperplasia

Cystic fibrosis
SMA
SCID

IMD (IEM)
PKU/HPA

4 aminoacidopathies
3 organic acidurias

6 fatty acid 
ox.disorders
biotinidase 
deficiency



NBS blood sampling

endocrinopathies

CF genetics

IEMetab (Inborn Errors of Metabolism)



1.62 milion newborns (2010-2023)

Endokrinopathie   1:3,000
PKU/HPA      1:5,199
CF        1:6,000
BTD*       1:9,000
FAOD            1:15,500
Other IEM*          1:77,500
*since 2016

SMA       1:8,400
SCID£       1:59,100
£ pilot study 2022-2023



PILOT PROJECT FROM 1.1.2022

SCID – Severe combined immunodeficiency) – maturation disorder a
or T cell function (1:58 000)

Absence TREC – T cell receptor excision circles
Absence KREC – k-deleting recombination excision circles

SMA – Spinal muscular atrophy – SMN1 gene 
(1:6000-10 000)

Homozygous deletion of exon 7. SMN1

Nusinersen (Spinraza) or onasemnogen abeparvovec (Zolgensma)



Screening in neonatology and 
paediatrics



PAPP-A, AFP, bHCG 
estriol/inhibin A 



Screening in neonatology

| (moorfields.nhs.uk)

https://www.moorfields.nhs.uk/news/checking-red-reflex


Screening in neonatology

Dislocation maneuver/provocative test

Developmental Displasia of the hip – 
the „triple sieve“ method

Repositioning maneuver

According to USG: (bony acetabulum, labrum, femoral epiphysis)
Ia, Ib – fyz.; IIa+ – immature hip; IIa-, IIb – mild displasia;
IIc – displasia; IId, IIIa, IIIb, IV – decentration 

Pavlik harness

Frejka pillow



Screening in pediatrics

• Otoacoustic emissions
• USG of the kidney
• hearing and sight examination in GP
• Evaluation of psychomotor dev., blood pressure in GP
• Lipidogram at 5yrs and 13yrs if pos. family history

3 yrs 4-6 yrs

7 yrs

Lea symbols Pflüger hooks Snellen optotypePlusoptix

1-2 yrs
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