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Neonatal Pathologic Jaundice:
Seven to Nine Years Follow-up
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E ig h ty -fo u r  ch ild ren , 82 .3%  o f  a  th ree -y ea r to ta l  p a t i e n t  m a te r ia l, 
inc lud ing  all fu ll-te rm  bab ies w ith  a  h is to ry  o f im m u n e-h aem o ly tic  d isease 
o r h y p erb iliru b in aem ia , h av e  been  re -ex am in ed  7 to  10 y e a rs  la te r .  R o u tin e  
ex am in a tio n  w as followed b y  d e v e lo p m en ta l te s ts , n eu ro lo g y , e le c tro ­
encephalog raphy , au d io m e try  an d  p sycho logy . AH d a ta  re g a rd in g  p re - and  
p o s tn a ta l  d iseases, hom e a n d  school b eh av io u r w ere co llected  a n d  an a ly sed  
s ta tis tic a lly . P h y sic ian s an d  o th e r  sp ec ia lis ts  w orked b lind ly .

S ev erity  o f  n eo n a ta l ja u n d ic e  w as g raded  acco rd ing  to  th e  p eak  
serum  b iliru b in  level and  its  tim e  o f  occurrence, CNS a b n o rm a litie s  w ere 
found  in  a n  o v era ll 34, 37, a n d  56%  o f th e  cases in  th re e  g ro u p s  w ith  a 
g row ing  se v e rity  o f  jaund ice .

N o ru n tin g  w as found . T h e re  w as no evidence o f s ig n if ic a n t ex tra - 
p y ram id a l dy sfu n c tio n . N in e  cases d isp lay ed  a  m inor c e reb ra l d y sfu n c tio n  
syndrom e, convulsions w ere re p o r te d  in  10 children , severe  sen so rin eu ra l 
h earin g  loss in  6, m ild  to  m o d e ra te  in  9 p a tie n ts . H earin g  loss w as  re la ted  
to  jau n d ice  an d  to  s trep to m y c in  tr e a tm e n t .  D is trib u tio n  o f  I .  Q. w as  th e  
sam e as  in  th e  n o rm al p o p u la tio n . B ad  social and  fam ily  a d a p ta t io n  occurred  
in  68%  o f  th e  cases.

To clarify the intriguing question 
o f the  sequelae of pathologic neona­
ta l jaundice is a difficult task. I t  is 
will-known th a t indirectly reacting 
bilirubin may cause a wide scope of 
CNS lesions ranging from grave extra- 
pyram idal defects and hearing loss 
to  a delicate disturbance of the cere­
bral cortex resulting in alterations of 
the  highest psycho-neural functions. 
Hence a thorough judgement of the 
sequelae is impossible before school- 
age, when mental and psychical devel­
opm ent a re  more open to  scrutiny.

The difficulties met with during 
the  organization of an extensive fol­
low-up should not be underestimated.

Finding the necessary high percentage 
of ex-patients 7 9 years a fte r  their
neonatal hospitalization is in  itself 
a problem. Further problems are aris­
ing when the patients are to  be signed 
in to  comparable groups w ith similar 
characteristics for the affection and 
its treatm ent. I t  m ust be borne in 
mind th a t the actual s ta te  of the 
patien ts has been influenced in addi­
tion  to  the jaundice by a num ber of 
fu rther factors (preconceptional, in tra ­
uterine, perinatal). Still, we have 
attem pted  to carry out a  carefully 
controlled re-investigation of a  large 
patien t material a t school age.
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Material a n d  M ethods

A  long-range fo llop -up  p ro je c t  h a s  been 
s t a r te d  involv ing  ch ild ren  b o rn  w ith  a 
w e ig h t o f  2500 g or m o re  a n d  d isp lay ing  
a  s e ru m  b iliru b in  level su rp a ss in g  15 m g/ 
100 m l, w ith  o r w ith o u t a n  im m u n e-h aem o ­
ly tic  b ackg round . B e tw een  J a n u a r y ,  1960, 
a n d  A u g u s t, 1962, o n e -h u n d re d  an d  tw o 
su c h  b a b ie s  w ere o bserved  in  o u r  D e p a r t­
m e n t .  T h e  p re sen t s tu d y  in c lu d es  84 (i.e. 
8 2 .3 % ) o f  these  n ew borns, w ith  a  nearly  
e q u a l d is tr ib u tio n  co ncern ing  R h  an d  ABO 
im m une-haem olysis , a n d  h y p erb iliru b in - 
a e m ia  o f  unknow n orig in .

M ean  age of th e  ch ild ren  w as  8 years 
a n d  3 m o n th s  (range 7 to  9%  years). 
T h e y  h a d  a ll com pleted  a t  le a s t th e  f i rs t 
fo rm  o f  p r im a ry  school, a n d  w ere  in  a 
p e rio d  w hen  social a d a p ta t io n  and  CNS 
a b n o rm a litie s , especially  th e i r  hearing  
co u ld  b e  judged  m o re  re lia b ly  th a n  a t  
a n  e a r l ie r  age.

E a c h  p a tie n t w as su b je c te d , in  ad d ition  
to  a  ro u t in e  ex am in a tio n , to  dev e lo p m en ta l 
te s ts ,  a u d io m e try , p sy ch o lo g ica l a n d  n eu ro ­
lo g ica l e x am in a tio n  a n d  e lec tro en cep h a lo ­
g ra p h y .

A u d io m e try  w as p e rfo rm e d  w ith  a 
K a m p le x  OB-3 ty p e  a p p a ra tu s .  I n  cases 
o f  su sp ec ted  sen so rin eu ra l h e a r in g  loss, 
d e te rm in a tio n  o f su p ra lim in a l a d a p ta tio n , 
R i b á b T s ex h au stio n  te s t  [14] a n d  speech- 
a u d io m e try  w ere also  c a rr ie d  o u t.

T h e  p a re n ts  an d  sch o o lm as te rs  filled 
in  c ircu la rs  supp ly ing  in fo rm a tio n  ab o u t 
p sy ch o -so m a tic  p ro g ress  a n d  ho m e and  
schoo l b eh av iou r.

T h e  E E G  w as reco rd ed  b y  m ean s  o f 
a  15 -ch an n e l G alileo a p p a ra tu s .  T he  ch il­
d re n  w ere  exam ined  aw ak e  fo r sp o n tan eo u s 
c e re b ra l a c tiv ity  and  a c t iv i ty  a f te r  h y p e r­
v e n ti la t io n . N o rm al co n tro ls  w ere  ta k e n  
fro m  th e  a tla s  o f G i b b s  a n d  G i b b s  [5 ]  

a n d  o u r  ow n p a tie n t m a te r ia l.
A ll th e se  d a ta  to g e th e r  w ith  those  

fo u n d  in  th e  h o sp ita l re c o rd s  a n d  o th e r 
m e d ic a l docum en ts w ere  coded  accord ing  
to  specific  c rite ria  a n d  a n a ly sed . The 
p a e d ia tr ic ia n s  and  o th e r  sp ec ia lis ts  w orked

b lin d ly , u n in flu en ced  by  th e  h is to ry , a n d  
based  th e i r  ju d g e m e n t exclusively on  a c tu a l  
find ings.

R esults

General findings

W eight, length and head circum ­
ference as compared to H ungarian 
percentile-charts showed apart from 
a slight clustering of values below the  
10th and above the 90th percentiles 
a norm al distribution. Values under 
the 10th percentile were not correlated 
with the  severity of jaundice. There 
Was no sign of hypothalamic involve­
m ent or portal hypertension. The 
yellow discoloration of the dental 
enamel, reported as a tipical finding 
in bilirubin encephalopathy, was not 
present in  any of the cases.

Neurology

There was no evidence of a signif­
icant extrapyram idal dysfunction 
claimed to  represent a typical sign 
of kernicterus. In  eight cases, never­
theless, slight extrapyram idal dyski- 
nesis, a tax ia , impaired drawing skill 
etc., pointed  to  a subcortical lesion. 
In  the  cortical functions of the  same 
patients, minor disabilities were evi­
dent; they  corresponded to the m inor 
cerebral dysfunction (MOD) syn­
drome.

Another type of multiple d istu r­
bance was present in four children 
with an  I. Q. below 0.70, where oligo­
phrenia was associated with severe 
sensori-neural hearing loss, speech- 
defect and  retardation in motor devel­
opment.

A c t a  P a e d ia tr i c a  A c a d e m ia e  Ü c i e n t ï a r u m  H u n g a r i c a e  1 2 , 1 9 7 1



J. Rosta et al.: Neonatal Jaundice 319

Convulsions were reported in 10 
children; in 5 of them  they  had been 
provoked by febrile episodes.

Electroencephalography

Normal tracings and irregular p a t­
terns falling within the limits of nor­
mal variations were obtained in 43 
cases. Twenty-two children displayed 
a preponderance of slow waves, fur­
ther 2 a beta-wave dominance.

Definitely abnormal, paroxysmal 
tracings were revealed in six cases. 
The above findings were not correlated 
to  neonatal jaundice; the paroxysmal 
electrical activity was even in nega­
tive correlation w ith the neonatal 
condition.

Audiometry

Severe sensori-neural hearing loss 
was detected in 5, a mild to  moderate 
one in 9 patients. The defect was 
bilateral in all bu t two of the severe­
ly affected children. Three patients 
had a retrocochlear lesion. The above 
incidence was surpassing the  fre­
quency of similar alterations in the 
norm al population.

Perceptive hearing loss was related 
to the  gravity of jaundice and, in 
addition, to the presumable side 
effect of streptom ycin treatm ent.

Psychological findings

Bad social and family adaptation  
was the most frequent (68%) finding 
a t psychological sessions. An infan­
tile-aggressive character was signif­
icantly more frequent a fte r severe 
jaundice; this was not the  case with 
in troverted  patients with anxieties.

School performance displayed a dete­
riorating tendency in 30% of the 
patients. Fatigue, exhaustion, décon­
centration were frequent even in 
children with fair intellectual abilities.

D istribution of I. Q. was the  same 
as in the normal population. Four 
children had an I. Q. below 0.70, 
eleven an I. Q. in the range between 
0.70—0.80. Mental ability in th is last 
group was considered prone to  improve­
ment. The role of an unfavourable 
milieu was evident in the  cases with 
a low I. Q. and in the 35% in whom 
a low manual intelligence was found.

D i s c u s s i o n

In  the pertinent literature  [1, 2, 
4, 8, 10, 13, 16, 17] we have been 
unable to  find a report on examinations 
performed a t an age sim ilar to  th a t 
of our material.

In  addition, we have succeeded in 
re-examining 82% of the  original 
m aterial of 102 patients, while similar 
studies [6, 7, 9, 10] had to  content 
themselves with 42 to  68% of the 
neonatally jaundiced babies. The only 
study  in which a higher percentage, 
89%, of the original m aterial was 
re-examined, is th a t of C u l l e y  et al. 
[3]; these authors have, however, 
only investigated cases w ith a bili­
rubin level of less th an  20 mg per 
100 ml and have neglected to  record 
the  EEG. In a further investigation
[12] 83.4% have been re-examined; 
these results are invahdated by the 
fact th a t  a t control the  age of the 
children ranged from six m onths to  
eight years.
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I t  has been attem pted to  define 
the  role played in the sequelae of 
(i) neonatal pathologic jaundice; (ii) 
o ther noxious factors; and  (iii) the 
possible influence of exchange trans­
fusions.

Grouping of the patien ts seems 
to  he of paramount im portance.

Severity of jaundice was graded 
according to the height and  tim e of 
the  peak  bilirubin level, recording 
these data  on the new indication 
ch art for exchange transfusions devel­
oped by  two of the present authors 
[15]. The margins of indication in 
the  quoted study were established ac­
cording to  the clinical and serological 
s ta tes  and  birth-weight of th e  infants.

On th is basis we have grouped our 
p a tien ts  as follows.

(I) peak serum bilirubin level below 
th e  lim it when an exchange transfu­
sion comes into consideration;

(II) peak serum bilirubin level 
exceeding the above criteria bu t not 
representing an absolute indication 
for exchange transfusion;

(III)  peak serum bilirubin level 
above the  limit absolutely indicating 
an  exchange transfusion.

Coombs positive babies, which would 
have belonged into groups I I  and 
I I I ,  were classified into group III  
in  view of the special risk and  their 
group I  limit was lower th a n  that 
for th e  others.

This grouping seemed to  reflect 
th e  clinical and prognostical situa­
tio n  more exactly th an  d id  previous 
m ethods, when only the  peak bili­
rub in  level was considered in  5 — 10 
m g per 100 ml brackets [4, 11, 16].

Of the  present patient m aterial 35 
patients belonged to  group I, 27 to  
group II , and 20 to group 111. Two 
patients were not classified: one died 
with pneum onia a t the age of three 
months, and  the other contracted a 
tuberculous meningitis at the age of 
four years.

Summing up all the findings in 
the th ree groups, sequelae were found 
in 34, 37 and 55%, respectively. As 
an overall 50% of the babies w ith a 
history of some disease in addition 
to the  jaundice were also included 
into the  study, a t the control exam i­
nations a high incidence of devia­
tions (especially cortical lesions) was 
found even in the babies whose neo­
natal jaundice had been slight. The 
more th a n  20% difference in abnor­
malities in  group I I I  vs groups I  and 
I I  may thus  be attribu ted  to  the effect 
of severe neonatal hyperbilirubin- 
aemia.

In  search of the influence of ex­
change transfusions we have taken  
into consideration only cases with 
a positive anti-hum an globulin test 
and those classified into group I I  
since these belonged to  the category 
where, according to  the earlier con­
servative policy there was an  abso­
lute indication for blood exchange. 
Twenty-one of these children had 
been subjected to  an exchange-trans­
fusion, whereas 10 had had been 
trea ted  w ithout it; still, there was no 
difference whatever in the ratio  of 
sequelae. This proves th a t the crite­
ria for exchange transfusion therapy 
outlined in  our new diagram are 
justified.
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