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Chrom atographic screening of 70,328 neonates 
for inborn errors of amino acid metabolism

К Méhes, Éva Juhász, Viktória R uszinkó

D e p a rtm e n t o f  P aed ia tric s , C o u n ty  H o sp ita l, G yőr, H u n g a ry

B e tw een  th e  y ea rs  1974 an d  1984, am in o  ac id  c h ro m a to g ra p h y  was 
perfo rm ed  fro m  d ried  blood spo ts  an d  p a r t ly  from  u rin e  o f  70 328 neonates. 
Six cases o f  p h en y lk e to n u ria , one h is tid in aem ia , one h y p erg ly c in aem ia  and  
th ree  c y s tin u r ia s  w ere found . S ince a ll th ese  could  h av e  been  d e tec ted  by  
o th e r m e th o d s , th e  reg ional screen ing  w as d isco n tin u ed  in  ag reem en t w ith  
in te rn a tio n a l recom m endations.

The enthusiasm elicited by the first 
results of neonatal mass screening for 
phenylketonuria (PKU) in the early 
sixties animated to the early detec
tion of as many inborn errors of amino 
acid metabolism as possible [6]. This 
tendency was promoted by the elabo
ration of simple screening methods 
including a variety of chromato
graphic procedures from dried blood 
or urine spots [1, 7, 13, 14, 15, 16].

In accordance with the internation
al trend, we also introduced a regional 
neonatal amino acid screening; its 
results are presented here.

Material and Methods

F ro m  J a n u a ry  1, 1974, to  A pril 30, 
1984, c ap illa ry  b lood  sam p le s  d ried  on 
f i lte r  p a p e r  were co llec ted  fro m  th e  live- 
b o rn  n eo n a te s  in  th e  5 o b s te tr ic a l u n its  o f 
c o u n ty  G yőr-Sopron  (N o rth -W e st H u n 
g a ry ) . I n  th e  f i rs t  tw o  y e a rs  o f  th e  p ro 
g ram m e u rine  sam ples w ere  a lso  ob ta ined , 
fro m  1976 only  b lood  s p o ts  w ere exam ined .

T he  m a te ria ls  w ere ta k e n  on  th e  5 th  o r 6th 
d a y  o f  life, a n d  th e  f i lte r  p a p e rs  w ere sen t 
to  o u r  la b o ra to ry .

H e re  tw o-d im ensiona l th in -la y e r  am ino  
ac id  ch ro m a to g ra p h y  w as pe rfo rm ed  a c 
co rd in g  to  W h ite  [16]. W h e n  th e  re su lt 
w as eq u ivoca l, th e  p ro ced u re  w as rep ea ted  
fro m  a n o th e r  d isk  o f  th e  o rig ina l f ilte r  
p ap e r. I f  th e  find ing  w as s till u n c e rta in  o r 
p a th o lo g ica l, th e  in fa n t w as ca lled  to  o u r 
d e p a r tm e n t w here fre sh  b lood  a n d  u rine  
sam p les w ere tak en , th e  ch ild  w as th o r 
o u g h ly  ex am ined , a n d  h o sp ita lized , if  
necessa ry . I n  these  cases q u a n ti ta t iv e  
am in o  ac id  co n cen tra tio n s  w ere dete rm ined  
w ith  a  B eck m an  M ultich rom  4226 colum n 
an a ly se r.

F ro m  J a n u a r y  1, 1976, p a ra lle l blood 
sam p les w ere an a ly sed  in  th e  fram e  o f  th e  
n a tio n w id e  screen ing  fo r P K U  b y  m eans 
o f  G u th r ie ’s b ac te ria l in h ib itio n  te s t.

R esults

A total of 70,328 newborn infants 
were screened. This covered 95.5% of 
all the liveborn neonates of the region 
in the given period.
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In 1158 cases, i.e. in 1.65%, the 
chromatography had to be repeated, 
mainly because of insufficient separa
tion of the individual amino acid 
spots. Only 79 infants, i.e. 0.11% of 
the whole material, had to be recalled 
for further investigation.

In 11 infants, some inborn error of 
amino acid metabolism could be veri
fied with the following distribution:

PKU 6
Histidinaemia 1
Ketotic hyperglycinaemia

(propionic acidaemia) 1
Cystinuria 3

D is c u s s io n

In the first years of our screening 
programme this organisation proved 
to be undoubtedly useful. It contrib
uted to the high efficiency of the 
nationwide PKU -f- galactosaemia 
screening, and obviously helped to 
prepare the introduction of regional 
hypothyroidism screening in Hungary 
[10].

Having gathered more experience, 
it became evident that mass screening 
for all amino acid disorders was not 
rentable. In contrast to several sur
veys applying different methods, no 
aminoacidopathies other than PKU 
were discovered in the chromato
graphic screening of 40,454 neonates 
by Giovannini et al [9], whose organ
ization and methods were almost 
identical with our ones.

In the roughly 70,000 babies of our 
study, 5 non-PKU cases were found.

Three of them were cystinurias de
tected in the first two years of our 
programme, when urine specimens 
were also analysed. These would have 
been overlooked later when only 
blood spots were examined. The only 
patient with histidinaemia needed no 
therapy, the early diagnosis caused 
rather unnecessary anxiety in his 
family. The girl infant with hyper
glycinaemia was a seriously ill neo
nate with vomiting and metabolic 
acidosis. On the basis of her grave 
symptoms this child would certainly 
have undergone more detailed exam
inations, and her disease could have 
been diagnosed even without chro
matographic screening. All the 6 cases 
of classical PKU were also discovered 
by the centralized screening service; 
the diagnosis made a few days earlier 
in our local laboratory did not mean 
a significant advantage in treatment 
and prognosis.

Our results are in agreement with 
the well-established international re
commendations according to which 
the only enzymopathies screened for 
on a population-wide basis should be 
congenital hypothyroidism, hyper- 
phenylalaninaemia, galactosaemia, 
and maple syrup urine disease [3, 4, 
5, 8, 10]. Since the screening of the 
first three conditions has been solved 
on a nation-wide basis in Hungary, 
and maple syrup urine disease seems 
to be as rare as about 1 : 150,000 to 
1 : 200,000 [2, 4, 12], we have stopped 
our regional chromatographic screen
ing programme on April 30, 1984.
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