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RED CELL METABOLISM AND NEONATAL JAUNDICE *.
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. Jaundice is as old as medicine. It was one of the first definite
signs of illness recognized by physicians of ancient times. Approx-
imately 60 per cent of newborn infants show jaundice during the
first few days of life. Most of the time it is mild, appearing clinically
on the second or third day in full term newborns and somewhat later
in premature infants. However, early investigators noticed that in
a relatively small numbar of cases, jaundice would appear at birth,
or soon after, and, following a few days of progressively increasing
icterus, the infant would either die or, if he survived, be physically
or mentally crippled for life. This latter from was called icterus
garvis, while the milder from was called physiological jaundice of
the newborn. This term, however, seems inappropriate now, in view
of recent findings indicating that increased breakdown of neonatal
erythrocytes is not the only cause of jaundice. A temporary defect
in bilirubin metabolism specific for this period of life is the most
important cause of jaundice in the newborn.

Whatever the cause may be, when tetal serum bilirubin levels
exceed 12 mg per 100 ml during the first day. of life, the condition
is called neonatal hyperbilirubinemia. Although in- some of the
jaundiced newborns the elevated serum bilirubin may be mostly of
the direct-reacting or conjugated variety (e.g. obstructive jaundice),
the following discussion will deal mainly with neonatal jaundice
due to the accumulation, in blood, of indirect-reacting bilirubin.
Since it is known that hyperbilirubinemia of the indirect variety
may result in kernicterus, many studies have been done to detect
the possible factors causing high bilirubin levels in the newborn.
In general, it may be said that hyperbilirubinemia is the result of
either excessive breakdown of red cells which results in an increase
of indirect-reacting bilirubin in the blood, or the failure to convert

From Hacettepe University Faculty of Medicine, Department of Pediat-
rics, Ankara.
* This work was supported in part by a grant from Eczacibagi Drug Co,,
Istanbul.
** Professor of Pediatrics, Head, Division of Hematology. .
sxx  Augociate in Pediatrics, Fellow in Hematology.
#2238 Agsociate Professor of Pediatrics, Hematologist.



116 THE TURKISH JOURNAL OF PEDIATRICS

indirect-reacting bilirubin to the direct-reacting or water soluble
variety. In some cases, both mechanisms may te involved. Most of
the known factors acting through one or both of the mechanisms are
listed in Tables 1 and 2. However, it must be emphasized that by far
the most frequent causes of neonatal hyperbilirubinemia are the
blood-group incompatibilities such as Rh and ABO. In the United
States, for instance, the incidence of hyperbilirubinemia without
blood-group incompatibilities is about five per cent among full term
newborns and-is somewhere between 10-40 per cent among premature
infants.! Although these figures do not seem to reflect the incidence
reported from certain cther countries such as Singapore, Greece and
Turkey, nevértheless, it is safe to state that in every country from
which . incidence figures are available, blood-group incompatibilities

.. ' TABLE 1

s CAUSES OF EARLY NEONATAL JAUNDICE ..

I. Mainly indirect bilirubin elevation . R

1. Iso-immunization (Rh, ABO, etc.)

2. ' Physiologic jaundice (full term and premature)

3. Bleeding In enclosed spaces- - . _ -
- a. Hematomas . e e g
b. Intraventricular hemorrhage ) e e
Breast-milk inhibition
Respiratory distress syndrome
Hypoxia in Infants of diabetic mothers
Familial nonhemolytic jaundice (Crigler-Najjar Syudrome)
Drugs (Novobiocin, Gantrlsin, etc.)
. Metabolic defects of the red cells (Table 2)

.
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IL. Both direct and indirect bilirubin elevation

1. Infections

A. Viral
a. Rubella
b. Cytomegalic inclusion body dlsease o
c. Serum hepatitis ot
d. Herpes simplex
B. Spirochetal :
a. Congenital syphilis . _ . -
C. Protozoan
a. Toxoplasmosis o
D. Bacterial :
a. Sepsis ) ’
b. Pyelonephritis
¢. Hepatitis
2. Galactosemia (mainly direct bilirubin elevation)-
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’















RED CELL METABOLISM AND NEONATAL JAUNDICE 121

deficiency ** and adenosine triphosphatase deficiency.'* However,
only the first two enzyme deficiencies have been reported so far
as a cause of jaundice in the newborn. The reason for the inclusion
of the remaining two is the particular nature of their metabolic
defect. It seems likely that such cases will be reported in the future.
The same probably holds true for the other two conditions listed
in Table 2; that is, for hereditary stomacytosis *® and hereditary
absence of glutathione.”® The list of enzymatic defects leading to
hemolytic anemia is quite long and is most likely incemplete at
present. ' ' '

Among the conditions listed in Table 2 as transient defects in
red cell metabolism, there are some which do not seem to be at
all rare. Infantile pyknocytosis is one of them.** This condition
manifests itself as a hemolytic anemia limited to the first three
months of life and is characterized by the presence of many dense,
distorted erythrocytes (pyknocytes). These infants may also have
‘neonatal jaundice. So far, no definite biochemical disturbance could
be demonstrated in the erythrocytes of these patients; however,
the presence of increased numbers of pyknocytes indicates prema-
ture aging of the erythrocytes, which is most likely due to a yet
unknown metabolic defect. :

Vitamin E deficiency is another condition giving rise to certain
metabolic defects in the red cells. It has been found that erythrocytes
of vitamin E-deficient patients show increased hemolysis when
exposed to H:O.. They also seem tc have somewhat shortened sur-
vival time.?® Vitamin E apparently acts as an antioxidant, protecting
the red blood cell against oxidation. Recently it has also been
reported that in some premature infants, the hemolysis and anemia
observed may be explained on the basis of vitamin E deficiency.*
The contribution of this factor to the pathogenesis of prolonged and
rather severe neonatal jaundice seen in these small infants has not
yet been definitely established. The same hclds true for the recent
discovery that erythrocyte hexokinase in newborns apparently
differs from that of normal adults.*

Another interesting condition in this category is congenital
Heinz body anemia.*® Heinz bodies are individual refractile substan-
ces probably representing denatured hemoglobin. It is known that
red cells of the newborn have a peculiar tendency to form these
bodies, a phenomenon which gradually decreases during the first
weeks of life. These may also be observed in patients with severe
infections or after the administration of excessive amounts of
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oxidative drugs such as water-soluble vitamin K. In patients with
congenital Heinz body anemia, however, almost every red cell
contains one or more Heinz bodies without any demonstrable
exogenous influence. The patients have mild anemia and neonatal
jaundice is seen quite frequently. The metabolic defect in the red
cells of thesc patients has not so far been clearly defined.

Since Turkey is one of the countries with a rather high incidence
of unexplained jaundice, it was decided to study all newborns, full
term or premature, having neonatal hyperbilirubinemia. Forty-seven
babies were studied, 19 of whom were premature infants (<2500 gm).
There were 11 cases (57.9 per cent) of unexplained jaundice among
the prematures and 14 (50 per cent) among the full term (Tables
3 and 4). Almost all the etiological possibilities, as listed in Tables

TABLE 3

CAUSES OF HYPERBILIRUBINEMIA IN 28 FULL
TERM NEWBORN INFANTS

Number of Cases- 9%
Etiology unknown 14 50.00

ABO incompatibility 6 21.42

Rh incompatibility 4 14.30 -

Sepsis 2 7.14

G-6-PD deficiency 1 3.57

Hereditary spherocytosis 1 8.67

Total 28 100.00
TABLE 4

CAUSES OF HYPERBILIRUBINEMIA IN 19
PREMATURE INFANTS

Number of Cases %

Etiology unknown 11 57.90
ABO incompatibility 3 15.80
Rh incompatibility -2 10.52
Sepsis 2 10.62
G-6-PD deficiency 1 5.26 .
Total 19 100.00

1 and 2, were explored and many hematological and biochemical
studies were undertaken. Five normal full term infants were also
studied as controls. The results of these studies revealed that in a
significant percentage of patients no etiological factor could be
demonstrated. Most of the cases of jaundice seen in the premature
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