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Physiological jaundice in North Indian
newborns
Y. C. GOVIL, P. K. MISRA, A. KUMAR

ABSTRACT
To determine the pattern of physiological jaundice in
North Indian newborns, we estimated the level of biliru-
bin daily for the first 7 days of life in 54 'healthy'term
neonates (37-42 weeks gestational age) after excluding
those who were predisposed to hyperbilirubinaemia. The
mean daily plasma bilirubin values increased rapidly to a
maximum of 7.5±0.6 mg/dl on day 3 and declined slowly
to reach 5.4±0.7 mgldl on day 7. We conclude that the
'western' definition of physiological jaundice may not be
applicable to North Indian newborns.

INTRODUCTION
Although about 60% of term infants and 80% of preterm
infants develop clinical jaundice in the first week of life, I

there has been hardly any appropriately conducted study
to document the distribution of plasma bilirubin levels in
normal newborn populations. Ethnic group differences in
plasma bilirubin levels in normal newborns have been
well documented but no Indian study has so far reported
the normal neonatal plasma bilirubin levels in the first
week of life. We report such a study of normal 'healthy'
term (37-42 weeks gestational age) North Indian newborns.

PATIENTS AND METHODS
We studied infants born consecutively at the Queen
Mary's Hospital, Lucknow, with an Apgar score of9 or 10
at 1 minute. Those who remained well throughout the
study period were included; specifically excluded were
those cases where the foetal membranes had ruptured
more than 24 hours before delivery, and those who had
haemolysis, i.e. a haemoglobin <14 g/dl, a haematocrit
<40%, an abnormal haemogram and evidence of isoim-
munization, contusions, cephalhaematomata and
glucose-6-phosphate dehydrogenase deficiency as deter-
mined by the DCIP dye test. 2 The babies were generally
born into poor families.

The method of delivery was recorded. The cord was
clamped within 1 minute of birth. Gestational age was
determined by maternal history and the physical and
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neurological features of the baby. Feeding was begun
within 6 hours of birth with 5% glucose solution whenever
the onset of lactation was delayed. All babies were breast-
fed 2 to 3 hourly without any other supplementation.

The haemoglobin, haematocrit and blood picture were
determined on days 1 and 7 of life. Capillary blood was
sampled by heel prick every morning for bilirubin deter-
mination. Plasma bilirubin was estimated by micro-
modification of the method described by Malloy and
Evelyn and used by us in a previous study." Direct acting
bilirubin was estimated in random samples by the same
method. The bilirubin values could be measured only up
to 7 days because we could not keep the 'healthy' babies
in hospital any longer. No infant required phototherapy.

RESULTS
Seventy infants were initially included in the study but this
number decreased to 54 by the seventh day because some
parents insisted on taking their babies home earlier. All
the infants weighed more than 2500 g at birth (mean
weight 2862±274 g). The haemoglobin values and
haematocrit were 17.4±0.4 g1dl and 59.0±1.0% on day 1,
while on day 7 these values were 17.0±0.4 g1dl and
53.9±0.8% respectively.

The mean daily plasma bilirubin levels are shown in
Table I. The mean plasma bilirubin values increased
rapidly to a maximum of 7.5±0.6 mg/dl on day 3 of life
and declined to reach 5.4±0.7 mg/dl on day 7.

TABLE 1. Plasma bilirubin levels in the first week of life

Plasma bilirubin levels (mg/l 00 ml)
Age in
days n Mean Standard error

1 70 1.1 0.2
2 70 4.5 0.8
3 70 7.5 0.6
4 66 6.1 0.4

5 62 6.6 0.5
6 59 6.0 0.7
7 S4 5.4 0.7

DISCUSSION
Large systematic studies of the normal pattern of
physiological jaundice of the newborn have been limited
mainly to the white populations of Europe and North
America+f Asian (Chinese and Malay) infants have been
reported to be having much higher mean bilirubin levels,
the peaks being reached later in the first neonatal week
and elevated values sustained longer than those in white
Caucasian infants.Pi'?
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FIG. I Mean plasma bilirubin levels during the first 7 days of life
in Chinese. North Indian and white newborns.

Combined data for mean daily plasma bilirubin levels
from six studies of white populations,4.5·7.9.IO.14 two studies
of Chinese populationsr-'? and the present study of North
Indian newborns show that the mean bilirubin levels were
higher on most days in North Indian newborns than
those in whites (Fig. 1). However, the difference in the
mean bilirubin levels between North Indian and white
newborns was never greater than 3 mg/dl, the highest
levels were reached on day 3 in both and the rate of
decline was almost equal. In contrast, the bilirubin levels
were higher in the Chinese newborns varying between 9 and
11 mg/dl from days 3 to 7. In them, the highest levels were
reached on days 4 and 5; the subsequent decline being
relatively slow. Higher neonatal bilirubin levels have also
been reported in American Indians'v-!' while lower values
have been found in the Black races. 15

These comparisons should be viewed with some caution
because the bilirubin levels in the newborn depend on
numerous factors such as diseases of the mother, her
habits such as smoking, drugs given to her during pre-
gnancy, the use of oral contraceptives at the time of
conception, the use of oxytocin at delivery, vacuum
extraction, breech presentation, premature rupture ofthe
membranes, sex of the child, type of feeding, increased
weight loss after birth, caloric and fluid intake of the baby,
delayed meconium passage and delayed cord clamping. 15
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Moreover, there could be variations in the interlaboratory
estimation of the plasma bilirubin. 16-18

Nevertheless, it can be concluded that the gross pattern
of physiological jaundice in normal term North Indian
newborns is similar to that of the white population except
that in our newborns the mean bilirubin levels are higher
and 'normal' levels are not reached by the end of the first
week of life. Therefore, many of our newborns may not
fulfil one of the criteria of physiological jaundice mentioned
in western textbooks which state that the bilirubin
levels decrease to below 2 mg/dl between days 5 and 7 of
life. I Only further investigation will confirm whether such
a difference is due to genetically determined slow mutation
of glucuronyl transferase activity or is caused by environ-
mental influences. Instead of calling it 'non-physiological',-
an 'indigenous' definition of physiological jaundice
should be evolved by conducting studies of larger popula-
tions in different parts of the country.
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