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A new  c h a r t  h as been  co n s tru c te d  fo r th e  in d ica tio n  o f  exchange  
tran sfu s io n  in  h aem o ly tic  d isease o f  th e  new born  and  n e o n a ta l hyperb ili- 
rub in aem ia . T h ree  se p a ra te  lines show ing  th e  b o rd e r lim its  o f se rum  b iliru b in  
values m a k e  i t  possib le  to  consider in d iv id u a lly  in  each case th e  m a tu r i ty  
o f  th e  in fan t, expressed  as  body  w e ig h t o r  g e s ta tio n a l age, c lin ical an d  se ro ­
logical d a ta  a n d , if  seria l e s tim a tio n s  h av e  been  perfo rm ed , th e  dy n am ics 
o f b iliru b in  m e tabo lism .

Two seemingly controversial trends 
have prevailed in the  practice of 
indicating exsanguino-transfusions in 
the management of neonatal icterus 
gravis during the last decade.

(i) The first was lifting step by 
step the obligatory acceptance of the 
20 mg/100 ml serum bilirubin level 
as an absolute borderline for the in­
tervention, especially in cases with 
ABO immunization or without any 
immune-haemolytic background [8, 
9, 23].

(ii) At the same tim e a second has 
been advocating an early exchange 
transfusion in hypoxic-acidotic low 
b irth  weight infants who, as recent 
works have shown, are exceptionally 
inclined to  developing kernicterus a t 
a comparatively low pigment level 
[1, 16, 19].

A part from the above tendencies, 
the  protocol of exchange transfusions 
varies significantly in different in­
stitu tes of the world as the data

collected by Stur [20] have shown it 
so distinctly. Recommendations found 
in text-books are far from unani­
mous, though indications are given 
by all of them on the basis of a 
certain serum bilirubin level at a 
certain age. However, maturity, body 
weight and clinical circumstances are 
not appreciated uniformly in these 
works [3, 4, 12, 18, 20].

The most quoted example of the 
pragmatic approach to the indication 
of an exchange transfusion in neonatal 
hyperbilirubinaemia originates from 
McKay [9] where two categories are 
used for the grouping of cases: term/ 
preterm and healthy/feeble infants.

O ther authorities suggest the pig­
m ent level to  serve as a relative and 
absolute indication with a between 
zone where one may speculate on 
additional factors and practice a wait 
and see policy. The best examples 
of th is kind of diagram are the chart 
of A llen  and D iam ond  [2] con­
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s tru c te d  for babies with Rh-isoimmu- 
n ization  and that of Polacek [14] 
w hich applies to ABO im m unization 
as well.

The new chart constructed by the 
p resen t authors, beside th e  above 
conditions, includes their experience 
gained in  the treatm ent o f babies 
w ith hyperbilirubinaemia and  allows 
for a differentiated judgem ent in  cases 
of imm unization.

On th e  basis of the pathom echa- 
nism  of neonatal jaundice we have 
divided the  neonatal period in to  three 
parts .

(i) The first few hours post partum , 
when serum  bilirubin and haemoglo­
bin values are considerably influenced 
by  in trau terine  haemolysis and  the 
functional capacity of the placenta;

(ii) a  second period which lasts until 
th e  end of the second day of life, 
when excessive extrauterine haemo­
lysis m ay  dominate the clinical pic­
tu re ; and

(iii) th e  next part of neonatal life 
w hen th e  glucuronization process has 
a growing importance in th e  course 
of jaundice.

Concerning the indications im m e­
d iate ly  a fte r  birth, two points have 
to  be stressed, i.e. the uselessness of 
the  cord serum bilirubin level as the 
only param eter for indicating an 
in terven tion , an experience reported  
by us previously [16]. The same is 
tru e  for a  positive Coombs-test, which 
cannot be considered a sufficient in ­
d ication  either since 40 to  50% of 
the  positive babies need no exchange 
transfusion , as Dunn’s recent paper
[5] has proved it clearly. Passiv ity

is of course undue if grave anaemia, 
a low haemoglobin level, hydrops or 
menacing jaundice are evident already 
a t b irth  [22]. In  the lack of the  m en­
tioned signs we suggest to  estim ate 
the bilirubin level repeatedly a t 4 to 
6-hour intervals, as even 6 mg/100 ml 
cord values are sometimes misleading.

W hen in the course of serial studies 
a rise of the pigment level by 0.4 —0.5 
mg/100 ml/hr is observed, this points 
to  a degree of haemolysis which can­
not be trea ted  without a blood ex­
change. A rise of 0.75 1.0 mg/100
ml/hr which is regarded by some te x t­
books [3, 18] as the lowest lim it in ­
dicating the  intervention, is an  exag­
gerated requirem ent which would 
lead by the  end of the first day to  an 
unacceptable degree of jaundice, i.e. 
22 — 28 mg/100 mg (Pig. 1). Curiously, 
the  same textbooks are not so lenient 
when they express the indication on 
a mg pigment level/hour of life basis.

An analysis of our imm une-haemo­
lytic patient m aterial yielded a limit 
extending from 6 to  14 mg per 100 ml 
on the first, and from 14 to 18 mg per 
100 ml during the second, day of Ufe. 
I f  serum bilirubin values had once or 
even twice surpassed th a t limit, an 
exchange transfusion was m andatory 
in the m ajority of cases. In  patients 
with ABO isoimmunization, or mild 
R h isoimmunization the above limits 
m ay be raised by 2 —4 mg (Fig. 2). 
This experience served as the  basis 
for plotting the first part of our new 
diagram.

During the th ird  and later days 
of life, cases with hyperbilirubinaemia 
of not immune-haemolytic aetiology
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F ig . 1. G uide-lines an d  lim it va lues for indicating a n  exchange tran sfu s io n  d u rin g  th e  
f i r s t  48 h o u rs  o f life. D a ta  co llected  from  th e  p e r t in e n t li te ra tu re . T he a b s u rd ity  o f th e  
1.0 o r 0.75 m g /h o u r ru le  is ev id en t. M ost au th o rs , inc lud ing  th e  p re sen t ones, a re  w ork ing  
along  gu ide-lines, accep ting  as  an  in d ica tio n  a  m ore th a n  0.3/100 m l/h r rise  in  th e  p ig m en t

level

+ Rh-isojmmun (Coomb pos) 
° ABO -isoimmun/ incomp.

0 12 24 36 48 0 12 24 36 48
hours hours

F ig . 2. B iliru b in  levels in cases o f  R h  an d  A B O  iso im m un ization  d u rin g  th e  la s t five  
y ea rs . T he  decisive ro le o f th e  v a lu es expressed  by  th e  low est line fo r R h  a n d  th e  m ed i- 

um  an d /o r u p p e r  line for A BO  iso im m u n iza tio n  is c learly  seen
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are growing in number, hence factors 
influencing glucuronization and ma­
tu r i ty  expressed in body weight and 
gestational age have increasingly to 
be considered. In  th is period the aim 
of th e  blood exchange is to  prevent 
bilirubin encephalopathy and  the suc­
cess of an adequate indication may 
be estim ated at follow-up examina­
tions. Unfortunately, there  is still no 
sufficient evidence to  decide which 
pigm ent levels and under w hat clin­
ical circumstances are deleterious to 
th e  central nervous system .

I t  is rather of historical interest to 
rem em ber tha t the “ m agic” 20 mg/100 
ml indication level was based on an 
early  observation of H sia et al. [7], 
where 18% of 50 babies w ith a pig­
m ent level between 16 and  30 mg 
per 100 ml developed a kernicterus.

Though the 20 m g/100 ml serum 
bilirubin  level remained and  has been 
accepted also by us as a safe limit 
for avoiding brain dam age in  R h hae­
m olytic disease, recent studies do not 
content themselves with such a super­
ficial grouping of bilirubinaem ias, as 
Hsia et al. did.

To reach a decision on th e  toler­
a ted  pigment level in cases of non- 
isoimmunized hyperbilirubinaem ia, is 
a complicated question. Suggestions 
v a ry  from performing an  exchange 
transfusion at the ominous 20 mg 
level [18], irrespective of the  aetiology, 
to  no t doing an in tervention  in such 
cases a t all [21]. We cannot support 
e ither of these extreme views. Instead, 
we have constructed a new limit for 
otherwise healthy newborns with hy­
perbilirubinaemia, based on our re­

cently completed follow-up study  of 
children, 7 — 9 years after neonatal 
pathologic jaundice [17]. According 
to its results a biliruhinaemia surpass­
ing a certain  limit caused a signif­
icant 50% rise in the overall inci­
dence of sequelae. We feel therefore 
justified in regarding this line as the 
highest tolerable level of indirect bili- 
rubinaem ia in healthy term  infants.

A fu rther advantage of our chart 
is the division of the between-zone 
limited by  the  two above described 
lines by  a th ird  one which allows for 
a more differentiated approach (Fig. 3).

Summarizing the three limit lines 
of our chart,

(i) th e  upper one refers to  healthy 
term  infants with a birth-weight of 
above 2700 g, when isoimmunization 
has been excluded;

(ii) the  lowest one is to  be applied 
in the case of isoimmunized babies 
with a positive Coombs-test, or in ­
fants abou t 2000 g birth-weight and/or 
newborns with signs of im m aturity  
(less th an  36 gestational weeks);

(iii) the  medium line has been p lo t­
ted  for border-line cases respectively 
m aturity  (36 37 gestational weeks),
a birth-w eight between 2000 and 
2700 g, and  for cases where isoim­
munization is slight or doubtful.

In  cases of hypoxia, acidosis and 
other clinical signs heralding the  de­
velopm ent of bilirubin-encephalopa­
thy, a one grade lower indication line 
has to  be considered. In  this context, 
archaic reflexes are of special in ­
terest; a lack of grasping or of Moro’s 
reflex are by themselves menacing 
symptom s [15].
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Coombs neg 
Isoimmun <t

d a y s

Fig. 3. New chart for indicating exchange transfusion in haemolytic disease of the 
newborn and neonatal hyperbilirubinaemia

ROSTA-BÉKEFI 1970

days
F ig. 4. Comparison of the new chart with those of A l l e n  and D i a m o n d  and P o l a ő e k

Several recent studies have called 
special a tten tion  to  jaundiced babies 
with a very low birth  weight. Our 
chart does not apply to  these infants 
who have to  be treated  on individual 
term s. Some of them  must already 
be subjected to an exchange tran s­
fusion a t a 1 2 - 1 4  mg/100 ml serum 
bilirubin level [1, 6, 19].

I t  is evident th a t our chart, in 
comparison with some earlier ones, 
allows more freedom to speculation 
and individual management and to

judging as many factors as possible 
which may have a role in the  develop­
m ent of kernicterus (Fig. 4).

On the other hand, some further 
components of the mechanism of pa tho­
logic neonatal jaundice such as 
genetic ones or the ratio  of free 
albumin-binding sites would deserve 
an  equal attention [11]. In  a single 
diagram it is impossible to  consider 
so m any factors, but perhaps the  com­
puters will offer us assistance in this 
field in the not too d istan t future.
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