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Jaundice is one of the most common abnormal 
signs obsefved in the newborn infant. The dif
ferential diagnosis is formidable.

Differential Diagnosis
(1) Physiological Jaundice.
(2) Haemolytic Jaundice.

(a) Rh incompatibility.
(b) ABO incompatibility.
(c) Congenital spherocytic anaemia.
(d) Cephalhaematoma.
(e) Subdural haemorrhage.

(3) Infections.
(a) Umbilical sepsis.
(b) Septicaemia.
(c) Neonatal hepatitis.
(d) Congenital syphilis.
(e) Congenital malaria.
(f) Toxoplasmosis.
(g) Cytomegalic inclusion body disease.

(4) Obstructive Jaundice.
(a) Congenital atresia of the bile ducts.
(b) Inspissated bile syndrome.

(5) Metabolic.
(a) Galactosaemia.

A detailed case history, physical examination 
and laboratory investigations can usually narrow 
the diagnosis to one or two conditions.

The most important group common to all 
areas is jaundice of the physiological type. The 
relative importance of some of the other groups, 
especially Rh incompatibility and those of in
fective origin, vary from place to place.

Jaundice develops in about 6 per cent, of the 
neonates at Baragwanath Hospital, of whom 71 
per cent, are prematurely born. In about half 
of these infants the jaundice is severe.

In order to determine the relative importance 
of the various causes of jaundice in the neonatal 
period, 5,000 consecutive deliveries at this hos
pital were analysed (Shnier and Levin, 1959). 
There were 211 severely jaundiced infants, and 
of these 148 were premature and 63 were full
term infants. This supports the above-men

tioned finding that the premature infant is 
particularly liable to jaundice.

The time of onset of jaundice was found to 
vary with the birth weight. The full-term infant 
developed jaundice earlier than did the prema
ture infant. In the group of full-term infants, 
60 per cent, developed jaundice 36 hours after 
birth, while 64 per cent, of the cases whose 
birth weight was between two and three pounds 
developed jaundice 120 hours or more after 
birth.

The premature infants also had a higher and 
more protracted serum bilirubin peak. In this 
series 74 per cent, of the infants with serum 
bilirubin levels greater than 15 mg. per 100 ml. 
weighed less than 5j lb.

No correlation was found to exist between 
bilirubin and haemoglobin levels. High bili
rubin and haemoglobin levels co-existed in the 
same case, suggesting that haemolysis plays a 
subsidiary role in the causation of physiological 
jaundice.

The importance of neonatal jaundice lies in 
its association with kernicterus. It is particu
larly in premature infants that physiological 
jaundice leads to kernicterus (Zuelzer and 
Mudgett, 1950; and Aidin, Corner and Tovey, 
1950). Claireaux, Cole and Lathe (1953) 
showed that the yellow staining of the basal 
nuclei of the* brain in kernicterus was due to 
indirect bilirubin. It is this fraction of the 
serum bilirubin which is raised in physiological 
jaundice. Obstructive jaundice does not lead 
to kernicterus, as the predominant fraction in 
the serum is direct bilirubin.

There were 14 cases of kernicterus among the 
211 neonates, of whom 12 were due to physio
logical jaundice. The other two cases were due 
to ABO incompatibility. Prematurity was 
present in 12 of the kernicteric patients, and 
all but three of these patients had serum bili
rubin levels above 18 mg. per 100 ml. Clinical 
signs of kernicterus were recorded with amazing 
regularity between the fourth and sixth days of 
life. They consisted of lethargy, anorexia, 
vomiting, cyanotic attacks and irregularity of 
respiratory movements. The neurological signs 
of kernicterus were divergent strabismus, “set
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ting sun” sign of the eyes, head retraction and 
opisthotonus with sudden muscular spasms. Of 
the 14 children, 11 died. Post-mortem examina
tion showed yellow staining of the lentiform and 
caudate nuclei, the thalamus, the subthalmic 
nuclei and the nuclei in the floor of the fourth 
ventricle, the dentate nucleus of the cerebellum 
and the medullary olives of the brain.

Kernicterus may be prevented by exchange 
transfusion. The amount of blood required for 
this procedure is calculated on the basis of 
110 ml. per pound of body weight. At this 
hospital we base our indications for exchange 
transfusion on bilirubin level and body weight:

Weight in
Pounds

Serum Bilirubin Level 
in mg. per 100 ml.

3-3J ....................... 15

34-41 ....................... 16

41-5* 18

51 and over ............. 20

After exchange transfusion, the bilirubin 
levels should be estimated repeatedly, because 
there may be a recurrence of severe jaundice. 
Exchange transfusion should then be repeated.

Diarrhoea should always be considered a 
serious complication in the jaundiced newborn 
infant, because the resultant dehydration may 
concentrate otherwise innocuous bilirubin levels 
to dangerously high levels.

Rh Incompatibility
During the eight-mouth period of this study, 

107 Rh negative women in labour were admitted 
to the wards and only four of them gave birth 
to infants suffering from erythroblastosis. The 
cord bloods of these infants give a positive re
sult for red cell sensitisation (Coomb’s test). 
The haemoglobin levels were below 15 gm. per 
100 ml. and the bilirubin levels were above 
3 gm. per 100 ml. These four infants received 
exchange transfusions. Among the Bantu the 
incidence of Rh negativity is only 5 to 8 per 
cent. (Shapiro, 1951), compared with 15 per 
cent, in the European population.

A RO Incompatibility
There were 21 children with ABO incom

patibility in our series of 211 cases. The diag
nosis was made when the mother’s blood group 
was O and her child was group A or B, or 
when the mother was group A or B and her 
child was group B or A respectively. This 
blood group set-up plus one or more of the 
following criteria suggested the diagnosis:

(1) A rapid onset of jaundice within the first 
36 hours of life.

(2) A rapidly falling haemoglobin level with 
other signs of haemolysis, such as reticu- 
locytosis and splenomegaly.

(3) Red cell sensitisation (positive Coomb’s 
test).

(4) The presence, in the mother’s blood, ol 
circulating anti-A or anti-B haemolysins 
in high titre.

ABO incompatibility usually gives rise to a 
mild haemolytic process. This is shown by the 
fact that only 33 per cent, of children in this 
group had haemoglobin levels below 15 gm. 
per 100 ml.

Exchange transfusion is carried out when 
there is evidence of severe haemolysis or when 
the serum bilirubin reaches the critical levels 
detailed above.
Congenital Spherocytic Anaemia

There were no cases of this type in this series.
Congenital spherocytic anaemia may occur in 

the first few days of life. Macaulay in 1951 
reported such a case and reviewed the literature. 
A family history is important for the diagnosis. 
Evidence of haemolysis becomes apparent during 
the second week of life. The presence of 
spherocytes on a blood smear and increased 
osmotic fragility of the red cells are typical of 
the disease.
Haemorrhage

A large cephalhaematoma or subdural hae
morrhage in the presence of liver immaturity 
will result in severe anaemia or jaundice or 
both. There were two such cases in this series.

A simple blood transfusion will correct the 
anaemia, but an exchange transfusion is indi
cated if the bilirubin reaches critical levels in 
the blood.

Injections
Sepsis in the newborn may cause severe and 

prolonged jaundice and should be suspected in 
any newborn infant who becomes jaundiced, 
drowsy, lethargic, with anorexia and fails to 
thrive. The most important site of entry is 
through the umbilicus. This may be compli
cated by septicaemia, liver abscesses and/or 
tetanus. An umbilicus, even if only slightly 
moist, should be considered infected. A swab 
for bacterial culture should be taken and anti
biotic therapy should be started immediately. 
The results of the bacterial sensitivity tests 
should be a guide to the use of the correct 
antibiotic. In view of the grave danger of 
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tetanus neonatorum, 800 units of anti-tetanus 
serum should be given by intramuscular injec
tion. Tetanus neonatorum is not rare and 12 
to 14 cases complicating umbilical sepsis are 
admitted to this department every year. It has 
never occurred in children born in this hospital.

Neonatal Hepatitis
Neonatal hepatitis is not a common condition. 

Isaacson (1956) reported three such cases from 
Baragwanath Hospital.

The history is one of progressive jaundice, 
starting shortly after birth. These children are 
usually seen when six weeks old. They are often 
intensely jaundiced and the liver is enlarged and 
firm. The spleen may or may not be enlarged. 
The urine is dark in colour and contains bili
rubin and urobilin, while the stools are deficient 
in stercobilin. The serum bilirubin is raised 
with the direct fraction predominating. Liver 
function tests are not helpful at this stage, as 
they may be normal. This condition has to be 
differentiated from congenita] bile duct atresia. 
Liver biopsy during laparotomy is the most 
reliable method for establishing the diagnosis.

The natural history of the disease is such 
that 70 per cent, recover without sequelae, 15 
per cent, develop cirrhosis of the liver, while 
the remainder die in the early part of the disease.

Cortisone therapy is indicated should the ob
structive phase of the jaundice persist longer 
than two weeks, with the serum bilirubin level 
stationary or rising. On this treatment the 
serum bilirubin level usually falls within a week.

Congenital Syphilis
Tn 1954 Kahn et al. found that 23 per cent, 

of mothers of premature infants at this hospital 
had a positive serology for syphilis. As a re
sult of the increased use of penicillin, however, 
the incidence has fallen.

Jaundice due to this condition is of the hepa
tocellular type and is thus similar to that of 
neonatal hepatitis.

Treatment consists of procaine penicillin 
300.000 units given by intramuscular injection 
daily for 10 to 14 days.

Congenital Malaria
The occasional case of congenital malaria 

occurs in an endemic area and must be excluded 
in a case of jaundice with unexplained haemo
lytic anaemia.
Toxoplasmosis

Toxoplasmosis is a rare disease and the con
genital type is acquired in utero. An affected 
infant may be jaundiced in the neonatal period 

and exhibits hepatosplenomegaly with cerebral 
disturbances. Muscular twitchings may be pre
sent, in addition to convulsions and nystagmus. 
Examination of the fundus oculi usually reveals 
chorioretinitis. There is a lymphocytic pleo
cytosis in the cerebrospinal fluid, with marked 
elevation of the protein which often exceeds 
500 mg. per 100 ml. (Wyllie, Fisher and Cathie, 
1950). The Toxoplasma gondii may be cultured 
from the cerebrospinal fluid, but the diagnosis 
is usually made by a positive complement fixa
tion test to the toxoplasma both in the maternal 
and infant’s blood. The first case reported in 
South Africa occurred in a Bantu infant a few 
weeks old (Klenerman, 1951).

Cytomegalic Inclusion Body Disease
Cytomegalic inclusion disease is thought to 

be due to a virus infection transmitted by the 
mother to the foetus. The infant is usually 
prematurely born with severe jaundice and 
anaemia. Hepatosplenomegaly, petechiae and 
ecchymoses due to thrombocytopaenia are also 
found. The diagnosis is usually made at 
autopsy, but occasionally it has been made dur
ing life by demonstrating inclusion bodies in 
the epithelial cells found in the urinary sediment 
or in the cerebrospinal fluid.

A few survivors treated with corticosteroid 
therapy have been reported in the literature 
(Birdsong et al., 1956).

Congenital Bile Duct Atresia
Jaundice presenting on the tenth to fourteenth 

day of life, with the passage of pale stools 
devoid of stercobilin and dark urine loaded with 
bilirubin, is suggestive of the diagnosis. The 
liver is enlarged and the serum bilirubin is 
raised with the direct fraction predominating. 
These children, if untreated, may develop cirr
hosis of the liver as early as the third month 
of life.

Congenital biliary atresia is often difficult to 
distinguish from neonatal hepatitis and the in
spissated bile syndrome. Gellis and Hsia (1955) 
found that 60 per cent, of cases presenting with 
obstructive jaundice in the neonatal period are 
due to bile duct atresia, 25 per cent, are due to 
neonatal hepatitis and 15 per cent, are due to 
the inspissated bile syndrome which complicates 
erythroblastosis.

Laparatomy should be performed when the 
clinical diagnosis of obstruction is made. All 
these cases should receive the benefit of surgery 
before the third month of life. A bile duct or 
gall bladder with a patent intrahepatic biliary 
system is present in 18.5 per cent, of all cases 
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with biliary atresia (Gross, 1953). We have 
seen only one operable case among 40 affected 
infants over a 10-year period.

Inspissated Bile Syndrome
The inspissated bile syndrome usually results 

from Rh or ABO incompatibility. Jaundice 
appears early, but instead of fading rapidly, 
persists beyond the fourteenth day of life. 
Fractionation of the serum bilirubin within the 
first few days shows that indirect bilirubin pre
dominates. After the seventh day, however, the 
indirect fraction falls while the direct fraction 
rises. This fact, taken together with the pale 
stools and dark urine, indicates biliary obstruc
tion. At this stage biliary inspissation may be 
clinically and biochemically indistinguishable 
from congenital bile duct atresia or neonatal 
hepatitis. Laparotomy then becomes necessary. 
The obstructive phase of the disease may last 
for six weeks or longer, but in the majority cf 
cases clears up spontaneously.

Galactosaemia
This rare metabolic disorder is due to the 

inability of the liver to convert galactose to 
glycogen. Jaundice becomes apparent after the 
first week of life and may be severe. Other 
features are vomiting, failure to thrive, cataracts, 
hepatosplenomegaly, with or without ascites, and 
oedema. The urine reduces Benedict’s solution, 
but paper chromatography indicates galactose.

The diagnosis must be made early in the 
disease if blindness and mental retardation are 
to be prevented. The diet must be free from 
lactose and galactose and should consist largely 
of soya bean protein.

Summary and Conclusions
Jaundice in the neonate, as in the adult, is 

a symptom of an underlying disease. Physio
logical jaundice, hitherto thought to be a benign 
condition, is certainly no exception to this rule. 
In the premature infant especially it may pro
duce disastrous results. Any process causing 
elevation of the indirect fraction of serum bili
rubin may result in severe or even fatal neuro
logical sequelae. Kernicterus can be anticipated 
by estimating serum bilirubin levels and can be 
prevented by exchange transfusion before neuro
logical signs become obvious.

Elevation of the direct fraction of bilirubin 
results from biliary obstruction or hepatocellular 
pathology. Predominance of the direct fraction 
of serum bilirubin does not predispose to ker
nicterus. Long continued biliary obstruction, 
as in congenital bile duct atresia, will eventually 

result in a fatal biliary cirrhosis of the liver. 
It is often extremely difficult to differentiate 
between congenital bile duct atresia, the in
spissated bile syndrome and the obstructive 
phase of neonatal hepatitis. Laparotomy and 
liver biopsy will supply the answer in the 
majority of cases. In congenita] bile duct 
atresia a retrograde cholangiogram at the time 
of laparotomy will soon establish the presence 
of a patent intrahepatic biliary tree. If, in 
addition, the bile duct and/or gall bladder are 
patent, the child may benefit from an anasto
motic operation.

Galactosaemia, though a rare disease, must 
be diagnosed early. In common with many of 
the aforementioned conditions, early treatment 
will produce gratifying results and prevent either 
a fatal outcome or severe irreversible mental 
changes and blindness.
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Addendum
Since preparation of this paper we have 

encountered two Bantu infants suffering from 
galactosaemia. They started to thrive only after 
being fed with homogenised meats. We there
fore recommend this form of protein administra
tion in preference to soyabean or nutramigen.
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