
Med. I. Malaysia Vol. XXXI No. 4, Iune, 1977

Phototherapy in neonatal jaundice

by D. Sinniah
M.A., M.D., M.R.C.P.I., M.R.A.C.P., D.C.H.

and E. L. Lee
M.8., 8.S., M.R.A.C.P., M.Med.

bilirubin levels and reduce the need for ,

transfusions will be a major contribution
the management of these infants.

Department of Paediatrics,
University of Malaya,

Malaysia.

exchange
towards

THERE IS a high incidence of hyperbilirubinaemia
among newborn infants in this part of the world
(Sinniah, Tay and Dugdale 1971). Any measures
that can cause a significant reduction in serum

Because of this, the present study was under-
taken to evaluate the effectiveness of the postnatal
treatment of neonatal hyperbilirubinaemia (S.8. >
10 mg/100 ml) in a group of Malaysian babies with
phototherapy.

Material and Method
Babies born in the Maternity Unit, University

Hospital, Kuala Lumpur, were observed daily foi
jaundice. Those with clinical jaundice which
exceeded 10 mg/100 ml were studied. Twenty pairs
of infants weie matched for race, sex, mitu-rity,
birth weight, feeding and age. None of the infants
had G.6-P.D. deficiency or blood group incompati-
bility. None had bruising, cephalhaematoma or
other neonatal complications. None received pheno-
barbitone or other drugs known to influence serum
bilirubin levels.

One group of infants served as controls. The
other group received phototherapy continuously for
at least for 48 hours. Phototherapy was provided
from eight 40 watt, white fluorescent tubes (Philips
TL 40W/54), emiting a radiant energy of 1.5 Joules
per hour between 400 - 490 nm. The tubes were
replaced every 200 hours after use. The infants
were nursed unclad except for bandages covering
the eyes and placed at a distance of 65 cm from the
light source. A liberal fluid intake was ensured in
all.

Serum bulirubin levels were determined on
blood obtained by heel puncture at the beginning
and at 24 and 48 hours after phototherapy in both
control and phototherapy treated babies.

Phototherapy was first advocated for neonatal
jaundice by Cremer, Perryman and Richards (1958).
Despite use over many years, doubts are still being
expressed as to its effectiveness and safety (Elliot,
Moncrief and George, 197+). Although several
studies have previously been carried out, there are
no previous reports of a trial of phototherapy using
individually matched control infants. The effective-
ness of phototherapy in a multi-racial group of
Malaysian infants has also not been evaluated.

Fig.: Infaat, nursed uaclad etcept for eye pads
receiviag phototherapy.
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Results
Twenty matched pairs of infants were studied'

The race, sex, gestational age, birth weight, age at
the onset of the study and serum bilirubin levels of
these infants are shown in Table I. The mean
serum bilirubin levels in control and phototherapy
treated infants were compared at the beginning and
at 24 and.48 hours after phototherapy respectively.
These are recorded in Table II. There was no
significant difference between the mean gestational
age and birth weight between the 2 groups (P>0.6;
P>0.6 respectively). There was no significant
difference between the mean serum bilirubin levels
of control and phototherapy treated infants at the
beginning of the study, but highly significant
differences were observe d at 24 hours and at 48 hours
(0.01>P>0.001 and 0.01>P>0.001 respectively)
with significantly lower serum bilirubin levels being
recorded in the group which received phototherapy.

No serious side effects were observed although
an occasional infant become overheated and required
cooling, and 2 babies developed loose green stools.

Discussion
The 2 groups of infants u'ere matched as closely

as possible to avoid possible interference by such
variable factors as race, sex, gestational age, birth
weight, feeding and age which are known to influence
the serum bilirubin levels. Comparative studies

between the 2 groups show phototherapy to be a

safe and effective method of treating hyperbilirubi-
naemia in newborn babies. There was a definite
fall in serum bilirubin levels in 17 of 20 babies
receiving phototherapy, no change in I and a small
rise in 2, compared with a definite fall in 7, no change
in 2 and a definite rise in 1l of the control group
infants at 24 hours.

Phototherapy generally reduces bilirubin levels
by an average of 2- 3 mg1100 ml within 24 hours
and this rate is maintained during the period of
phototherapy.

Although previous studies have shown photo-
therapy to be effective in the treatment of hyper-
bilirubinaemia, no matched control studies have so
far been reported. The results of the present study
are in accordance with observations made in other
centres.

10 of the 20 pairs of infants studied were of
either Malay or Indian racial origin, while the other
l0 were Chinese. Skin pigmentation or the lack of
it does not appear to influence the effectiveness of
phototherapy which was as effective in N{alay or
Indian babies as in the Chinese. The effectiveness
of phototherapy in Negro babies has been reported
by Porto (1970).

Table I(A)

Clinical Data and Serum Bilirubin Levels in Control Infants and Those Receiving Phototherapy

Senuru Brr-rnusr^r LeveLs in mg/100 ml
CoNrnols

Case No.

Birth wt.
Race Sex Kg.

Maturity
in weeks

Age in days at
start of

phototherapy
Start of

phototherapy 24 hours later 48 hours later

40
40
40
40

14.0
14.0
13.2
17.3
13.2
12.0
1s.2
12.0
16.8

16.0
t7.o
10.0
13.2
13.2
19.2
1 5.0
14.4
14.2
14.4
11.0
14.4
16.8
t2.o
1 5.6
16.4
13.2
13.2
13.2
14.4

1 3.0
1 3.0
12.0
12.0

4
J
3
5
4
3
4
3
4
6
5
4
3
4
7
5
5
5
2
5

32

38

M
M
M
M
M
M
F
F
F
M
M
M
M
F
F
F
F
M
M
F

C
C
C
c
C
C
C
C
C
M
M
M
M
M
M
M
M
I
I
I

1
)
3
4
5
6
7
8
9

10
11
t2
13
14
15
t6
t7
18
l9
20

40
38
38
37
39
40
30
40
34

40
40
37
39
34

3.3
4.0
J.J
3.6
2.0
3.3
2.9
3.3
1.7
3.1
3.1
1.5
1.8'r)
2.6
2.9
3.0
2.0
1.6))
2.67

15.3

13.2
9.6
9.0

13.2
13.1
13.2
14.4
13.2
18.0
14.8
12.0
12.0
12.0
14.4

14.4
11.3
13.1
11.0
18.7

18 _7

37.8MEAN

C : Chinese M : Malay
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13.9 14.34 I 3.16
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Table I(B)

Pnorotnenepy

Case No.
Race Sex

Birth wt.
Kg.

Nlaturity
in weeks

Age in days at
start of

phototherapy

Senult BII-rRurts LevrLs in mg/100 ml
Start of

phototherap-v 24 hours later 48 hours later

1

2
3
4
5
6
7
8
o

10
11
1.2
1,3

1,4
15
16
17
18
1,9
20

16.7
14.4
13.2
15.s
1,2.0
1 5.0
16.0
12.0
16.8
14.4
15.6
11.0
1,2.0
16.0
1 8.0
1 -5.6
16.0
12.0
16.0
11.0

7.2
10.8
10.8

a1
9.8
9.5

12.0
13.0

M
M
NI
M
M
M
F
F
F
M
M
M
M
F
F
F
F
M
M
F

C
C
C
C
C
C
C
C
C
M
M
M
M
M
NI
N,I
M
I
I
I

3.5 40
3.5 40
3.2 42
2.8 38
2.1 40
3.3 40
2.7 37
3.9 40
2.0 38
3.0 40
3.0 40
1.3 30
2.0 36
1.8 36
2.7 40
3.0 37
3.1 38
2.1 38
1.6 40
2.4 36

2.64 3 8.3

14.2
14.4
10.0
12.5

9.6

1,4.2
7.6
9.0
9.0

4
3

3
5
4
3
4
3

4
5
5
4
3
4
7
5
5

5
5
5

1.4.46 11.99

6.0

13.0

9.94

7.6
14.2

6.0
12.0
14.0
1,2.0
8.4

1 5.6
1,2.5
1,4.0
16.8
1.5.0
8.0

1-5.0
7.0

MEAN

C - Chinese M - Malay I : Indian

Table II

Mean Serutn Bilirubin Levels in Control and Phototherapy Groups

GROUP
No. of Patients

MEAN SERUM BILIRUBIN LEVELS in mg/100 ml
Start of Phototherapy 24 hours later 48 hours later

Control

Phototherapy

Difi'erence betrveen means

Significance of differencc (p)

13.9 + 1.74

14.46 + 2.O8

0.56

0.3 > P> 0.2

1,4.34 + 2.09

11,.99 + 3.24

2.35

0.01 > P:.. 0.001

13.16 + 2.78

9.94 + 2.40

7 )')

0.01 > P;,.0.001

No short term complications have been observed
in this study apart from overheating, bronzing of
the skin and loose green stools.

Surnmary
Twenty pairs of Malaysian babies with neonatal

jaundice, matched for race, sex, gestational age,
birth weight, age and feeding were studied; one
group received phototherapy and the other served
as controls. Significantly lower serum bilirubin
levels were recorded both at 24 hours and 48 hours
of phototherapy in the treated group. No serious
side effects were observed apart from occasional
overheating and loose green stools in 2 infants.

It is concluded that phototherapy is a safe and
effective method of treating idiopathic neonatal
hyperbilirubinaemia in babies of multi-racial origin
as in Malaysia.
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