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Levin, G. E., McMullin, G. P., and Mobarak, A. N. (1970). Archives of
Disease in Childhood, 45, 93. Controlled trial of phenobarbitone in neonatal
jaundice. A single-blind controlled trial of phenobarbitone in the treatment of
non-obstructive neonatal jaundice is reported. 24 babies were given phenobarbitone
by mouth for 3 days from the first appearance ofjaundice. 27 babies were given placebo
linctus for the same period from the appearance of jaundice. There was a small but
statistically significant difference between the mean serum bilirubin levels of the two
groups 24 hours after starting treatment or placebo, the mean level of the control
group being the higher. There was no significant difference in the mean serum

bilirubin levels for the two groups initially or at 48 and 72 hours. The maximum
recorded levels of serum bilirubin did not differ significantly between the two groups.
It is concluded that phenobarbitone has no place in the management of established
neonatal jaundice.

The effect of phenobarbitone on the conjugation
of bilirubin has been shown in mice and in rats
(Catz and Yaffe, 1962; Arias et al., 1963), in certain
infants with congenital non-haemolytic hyperbili-
rubinaemia (Yaffe et al., 1966; Arias et al., 1963;
Catz and Yaffe, 1962; Crigler and Gold, 1969),
and in certain adults with chronic non-haemolytic
hyperbilirubinaemia (Arias, 1962; Whelton,
Krustev, and Billing, 1968). The possibility
of an effect on physiological jaundice of the new-
born was suggested originally by Trolle (1968a)
in a retrospective study ofthe incidence of significant
jaundice in the infants of mothers who had been
receiving phenobarbitone during pregnancy. A
prospective study by the same author confirmed
this suggestion (Trolle, 1968b). Further confirma-
tion of this effect has been provided by the reports
of Maurer et al. (1968) and Ramboer, Thompson,
and Williams (1969). All these studies showed
that phenobarbitone given to the mothers during
pregnancy was effective in lowering the incidence
or degree of jaundice in their newborn offspring.
A retrospective study by Walker, Hughes, and
Barton (1969) was at variance with these findings,
but in this study the doses of phenobarbitone used
were perhaps too small. Direct administration
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of phenobarbitone to newborn infants has also
been tried. Trolle (1968b) showed a significant
effect on the incidence of neonatal jaundice when
the phenobarbitone was given from the first day of
life. Other studies have shown no significant
difference in serum bilirubin levels between control
infants and infants treated with phenobarbitone
before or after the appearance of jaundice (Ramboer
et al., 1969; McMullin, 1968; Cunningham, Mace,
and Peters, 1969). The subject has recently been
reviewed by Wilson (1969).
The present report describes a controlled single-

blind trial of phenobarbitone in the treatment of
newborn infants with non-obstructive hyperbili-
rubinaemia.

Material and Methods
All babies born in the maternity department of the

Royal Free Hospital were examined daily for jaundice.
Those babies who manifested definite jaundice were
allocated to treatment or control group according to the
ward in which they were nursed. The order of the
wards in which treatment or placebo was given was later
reversed, so that the numbers of infants who received
treatment and the numbers who received placebo were
approximately equal in all four maternity wards. Infants
in the treated group received phenobarbitone. This
was dispensed in linctus simplex in a concentration of
1 mg./ml. The control group received linctus simplex
only. The dosage schedule for treated and control
groups alike was as follows: babies over 2-5 kg., 5 ml.
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8 hourly; babies under 2-5 kg. and over 1-7 kg., 5 ml.
12 hourly; and babies under 1-7 kg., 5 ml. daily.
The knowledge of which linctus contained pheno-

barbitone was kept by the hospital pharmacist until
completion of the trial. Treatment or placebo was
ordered simply as treatment A or treatment B.

Blood was taken by heel-prick for serum bilirubin
estimation as soon as possible after the appearance of
jaundice and before starting treatment or placebo.
Treatment or placebo was started as soon as the first
blood specimen had been taken for serum bilirubin
estimation and was continued for three days. Further
specimens ofblood were taken daily during the treatment
period or until the serum bilirubin level showed a
consistent fall, whichever was longer.

Sera were estimated for total and conjugated bilirubin
by the method of Jendrassik, Grof, and Nosslin as

modified by Michaelsson (1961). 10 1u. serum were
used in the assay, and all estimations were performed
in duplicate within 24 hours of sample collection. The
coefficient of variation for the assay was found to be 4%.
All the estimations were carried out by one ofus (G.E.L.).

Babies with rhesus incompatibility were excluded
from this study. One baby in the control group required
exchange transfusion after one day on placebo because
his serum bilirubin level rose to 24 mg./100 ml. He
has also been excluded from the trial. This left 24
babies in the treatment group and 27 babies in the
control group.

Table I shows the comparison of the two groups

for birthweight, gestational age, age at entry to the trial,
and weight gain during the period of the trial. There
were 3 babies with birthweights under 2-25 kg. in the
treated group and 2 such babies in the control group.
This gave a slightly lower mean birthweight in the
treated group than in the control group, but this differ-
ence is not significant. When babies weighing less
than 2*25 kg. at birth are excluded the mean birth-
weights for the two groups are more nearly equal.
In other respects the two groups are similar.

Results
Table II shows the serum bilirubin levels in the

two groups on each day of the trial and compares

the maximum serum bilirubin levels in the two
groups and the differences between the initial and
final bilirubin levels in the two groups. The
difference between the mean bilirubin levels 24
hours after starting treatment or placebo is statisti-
cally significant at the p <0005 level. In respect
of all the other variables the differences between
the groups are quite insignificant.
Three babies in each group had rising bilirubin

levels at the end of three days. The maximum
serum bilirubin levels naturally occurred after the
trial period in these 6 babies. In 11 babies in the

TABLE I
Mean Birthweight, Gestational Age, Age at Entry to Trial, and Weight Gain during Trial in Treated and

Untreated Infants

Group Birthweight ± SD Gestational Age Age at Entry to Trial Weight Gain DuringGroup (g.) + SD (wk.) + SD (dy.) Trial ± SD

Treated
24 infants .. .. 2546+624 38+2 3±1 85+85
(21 infants) .. .. (3178 ±397) (39±1) (3+1) (99±85)

Control
27 infants .. .. 3234±538 38+2 3±1 57±80
(25 infants) .. .. (3334 ±370 (38 +2) (3 ± 1) (57 ±80)

Figures in parentheses represent corresponding values for babies of birthweight over 225 kg.

TABLE II
Mean Serum Bilirubin Levels on Each Day of Trial, Maximum Serum Bilirubin Levels and Differences

between Means for Initial and Final Days in Treated and Untreated Infants

Mean Serum Bilirubin Levels (mg./100 ml.) ± SD

Group Difference
Day 0 Day 1 Day 2 Day 3 Maximum Day 0-Day 3

Treated .. 7-7±2-4 7-6*±2-7 8-0±3-6 7-4±3-8 9-5±3-1 0-3±3 1
(7 9±2-4) (7 6*±2-8) (8 2±3 5) (6 7±3 4) (9 4±3 0) (1 2±3 3)

Control .. 81±2-8 90*±2-4 7-8±29 7 1±3*2 9-8+2-5 0 9±3 3
(8 0±2 9) (8-9*±2.3) (7-8±2 9) (7-2±3 2) (9 8±2-5) (0 8±3 3)

*p <0 05.
Figures in parentheses represent corresponding values for babies of birthweight over 2-25 kg.
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treated group and 12 babies in the control group
the maximum bilirubin level recorded was the
initial one. One cannot therefore properly speak
of a peak level in these cases. In only 6 babies
did definite jaundice persist beyond the fourth
day after entering the trial. There is, therefore,
no analysis of the difference in duration of jaundice
between the two groups.
The incidence of signs and symptoms of disease

has been compared in the two groups. These
included lethargy, irritability, difficulty with feeding,
rashes, and splenomegaly. One baby in the treated
group showed some evidence of irritability; one
small premature baby in the same group was difficult
to feed. In both cases the symptoms were present
before the start of treatment. In the control group
there were 2 babies with unexplained splenomegaly,
2 babies were difficult to feed, and 1 developed
a septic rash two days after the trial period. One
baby in the treated group was the offspring of a
diabetic mother and had all the appearances of a
diabetic's baby.

Discussion
The object of this trial was to determine whether

there was any clinical benefit to be gained from
instituting treatment with phenobarbitone in neo-
nates with early physiological jaundice. This
study shows conclusively that there is not-at any
rate with these doses (approximately 5 mg./kg. per
day)-since there was no significant difference
between the peak or the three-day levels of serum
bilirubin in the two groups. This confirms,
amplifies, and completes the study by Cunningham
et al. (1969), who used phenobarbitone in a dose
of 8 mg./kg. per day. It remains theoretically
possible that larger doses of phenobarbitone might
have some effect in lowering the serum bilirubin
levels more rapidly or preventing further rises in
serum bilirubin levels. In view of the complete
absence of any effect with the doses so far used,
it seems, however, very unlikely that such an effect
could be achieved without inducing symptoms
such as drowsiness and difficulty with feeding.
There is also the theoretical possiblity that higher
doses of phenobarbitone might compete with
bilirubin for binding to serum albumin.
There remains the question of the feasibility

or desirability of giving infants phenobarbitone
in utero or from the first day of life. Ramboer
et al. (1969) have suggested that mothers whose
unborn infants are regarded as being specially
at risk of hyperbilirubinaemia might be given
phenobarbitone from the 32nd week of pregnancy.
This would include rhesus negative mothers with

antibodies and mothers of twins or with a history
of previous premature deliveries. It might also
include diabetic mothers. The evidence from the
work of Trolle (1968b) and Ramboer et al. (1969)
that such a policy would decrease the incidence
of severe neonatal jaundice is highly suggestive,
though a controlled trial involving only such
high risk groups remains to be done.
The value of giving infants phenobarbitone

from the day of birth is more doubtful. The
effects shown so far by Trolle and by Ramboer
et al. are of borderline significance. It is again
possible that slightly larger doses might be more
obviously effective. Trolle (1968c) has reported
a possible reduction in first week mortality in
small premature babies treated with a single dose
of phenobarbitone on the day of birth, though the
statistical validity of this effect has been questioned
(Robinson, 1968). A larger trial of slightly larger
doses of phenobarbitone in small premature
babies and babies of diabetic mothers is perhaps
justified. Mildly affected babies with rhesus
incompatibility might also be included.

We wish to thank Professor C. P. Douglas, Miss
J. A. M. Moore, Miss K. M. Robinson, and Miss
L. Epsztejn for permission to study the infants under
their care, also Mr. J. Meertins, the hospital pharmacist,
for his assistance, and Mrs. M. E. Monk-Jones for her
advice and help with the statistical analysis of our results.
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