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Abstract :  Several maternal and fetal factors are responsible for neonatal
jaundice ,  which is  a  common observat ion in  large number  of  newborns .
However,  role of these factors in causation of this  condit ion is  not  well
es tab l i shed .  F i f ty  p regnan t  mothers  and  the i r  f i f ty  two  newborns  were
s tud ied  in  the  p resen t  s tudy .  Mother s  wi th  compl ica ted  p regnancy  o r
sept icemia a t  the  t ime of  del ivery  were  excluded.  In  addi t ion newborns
wi th  congen i t a l  o r  ch romosomal  abnormal i t i e s  were  exc luded .  Se rum
concentrations of bilirubin of all neonates were measured on days 1, 3 and
5. It was found to be lower on day 1, with a peak at day 3. The area under
serum bilirubin level-time curve (AUC) for each neonate was also calculated.
Fetal sex and birth weight were not found to significantly affect the neonatal
hyperb i l i rub inemia .  Newborn  o f  b ipa ra  mother s  were  found  to  have
significantly lower (P<0.05) serum bilirubin level on day 1 as compared to
primipara mothers only but higher (P<0.05) on day 3 as compared to either
p r imi  o r  mul t ipa ra  mothers .  Ye t ,  AUC of  se rum b i l i rub in  curve  was
signif icantly higher (P<0.05) in newborns of  bipara mothers  than others .
Significantly (P<0.05) higher serum bilirubin on day 1 was also observed
in preterm neonates than full  term ones.  However,  maternal  haemoglobin
and mode of delivery were not shown to affect the neonatal bilirubin levels
in  these  newborns .
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INTRODUCTION

Neonatal  hyperbi l i rubinemia is  a  known

physiological phenomenon observed in about
60% full term and 80% pre mature newborns.
Any process  tha t  p resen ts  g rea te r  se rum
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bilirubin load results in this hyperbilirubinemia
such as absence of  placenta,  immaturi ty of
l iver,  shunting of hepatic venous blood via
duc tus  venosus ,  reduced  RBC l i fe  span ,
delayed breast-feeding and abnormali t ies  in
liver enzymes (1) and that may occur due to
various physiological or pathological reasons
in fetus,  mother or both. However,  most of
the  s tud ies  in  th i s  f i e ld  were  conduc ted
abroad ,  tha t  too  conf ined  main ly  to
pathologica l  jaundice  (2–5) .  Hence ,  in  the
present study, an attempt has been made to
examine the  effect  of  maternal  & neonatal
factors  on neonatal  jaundice and the s tudy
was  per formed in  a  hosp i ta l  a t  Meeru t  in
Weste rn  UP.

MATERIAL AND METHODS

Fif ty  pregnant  mothers  and  the i r  f i f ty -
two neonates (including two twin deliveries)
were  se lec ted  f rom the  obs te t r i c  ward  of
Sardar Vallabh Bhai Patel Hospital,  Meerut.
Wri t t en  in formed consen t  was  taken  f rom
all the mothers after obtaining approval from
the  Ins t i tu t iona l  E th ica l  Commit tee .  Only
mothers  wi th  uncomplicated pregnancy and
having no history of  1st  t r imester  bleeding
or  sep t icemia  a t  the  t ime  of  de l ivery
were  se lec ted .  S imi la r ly  bab ies  wi th

non-phys io log ica l  hyperb i l i rub inemia ,
cephalhaematoma,  meconium aspirat ion,  Rh
incompatibility, and with major malformation
or  chromosomal  abnormal i t i es  were  a l so
excluded. Information about age, parity, and
mode of delivery and gestation period were
recorded  f rom each  mother .  Es t imat ion  of
b lood  haemoglobin  by  Sahl i ’ s  method  and
blood group assessment were done for every
mother .  Body  weigh ts  a t  b i r th  o f  a l l  the
neonates were taken immediately (within half
an hour)  after  bir th.  Cord blood was taken
for the estimation of serum bilirubin on day
1, subsequently venous blood was drawn for
its estimation on days 3 and 5 (6). The area
under serum bilirubin level-time curve (AUC)
for the serum bilirubin data of each neonate
was  ca lcu la ted  by  t rapezo id  in tegra t ion
between days 1 and 5. Statistical significance
was calculated by using ANOVA for within
group  and  unpa i red  S tudent  t - t es t  fo r
between group comparisons .

RESULTS AND DISCUSSION

As shown in  Table  I ,  the re  was  no
significant alteration in serum bilirubin due
to fetal sex and variation in body weight at
birth on days 1, 3 and 5. However, the serum
bi l i rub in  l eve l s  were  lowes t  on  day  1 ,

TABLE I : Neona ta l  se rum b i l i rub in  l eve l s  (mean±SD)  in  r e la t ion  to  the i r  b i r th  we igh t  & sex .

Serum b i l i rub in  mg/d l
P a r a m e t e r n A U C

Day  1 Day  3 Day  5

Bir th  we igh t  (kg) < 2 . 5 2 2 1 . 5 1 ± 0 . 5 6 7 . 0 9 ± 1 . 9 4 6 . 6 1 ± 1 . 7 3 22 .32±5 .06
≤ 2 .5 3 0 1 . 4 8 ± 0 . 5 4 7 . 6 6 ± 1 . 8 9 6 . 5 3 ± 2 . 0 8 23 .66±5 .13

F 0 . 0 6 1 . 0 5 0 . 0 2 0 . 7 5
S e x M 3 3 1 . 4 0 ± 0 . 5 2 7 . 6 9 ± 1 . 8 2 6 . 6 5 ± 1 . 0 3 23 .56±5 .05

F 1 9 1 . 6 4 ± 0 . 5 7 6 . 9 2 ± 2 . 0 3 6 . 4 3 ± 1 . 9 6 22 .13±5 .16
F 2 . 4 3 1 . 8 4 0 . 1 5 2 . 7 4

Table  va lue  of  F(2 , 49)  a t  5% = 3 .19
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Significantly high serum bilirubin levels
have been reported in neonates born to high
gravida and high parity (7). On contrary high
bilirubin levels were found in newborns with
lower  b i r th  o rder  (8 )  bu t  no  re la t ionsh ip
between serum bilirubin level and parity was
observed in another study (9). Therefore the
literature is equivocal about this relationship.
Our  f ind ings  of  s ign i f ican t ly  h igher  AUC
(P<0.05) in newborns to bipara mothers do
not  match  to  e i ther  of  these  observa t ions .
Though  i t  i s  no t  poss ib le  to  asc r ibe  any
spec i f ic  reason ,  i t  may  be  due  to  rac ia l ,
c l imat ic  o r  d ie ta ry  in f luences  which  a re
different  in  Indian and Western countr ies .

Babies born to full term mothers have a
significantly (P<0.05) lower serum bilirubin
levels on day 1 as compared to babies born

reach ing  to  peak  on  day  3  and  exh ib i t ing
declining tendency on 5th day. Similarly no
s ign i f ican t  change  was  observed  in  a rea
under serum bilirubin 7 level-time curve (AUC).
When the  neonata l  serum concent ra t ion  of
b i l i rub in  was  ana lyzed  on  the  bas i s  o f
maternal factors (Table II),  i t  was observed
that  neonates  of  Bi-para  mothers  exhibi ted
significantly (P<0.05) lower serum bil ir ibin
on day one  in  compar ison to  new born  of
primipara mothers only whereas the r ise in
serum bi l i rubin  level  in  these  neonates  on
day 3 was significantly (P<0.05) higher than
those of other groups.  However,  subsequent
value on day 5 was not significantly different
from newborn of primi or multipara mothers.
The AUC of such neonates was significantly
h igher  (P<0 .05)  than  those  of  p r imi  o r
mul t ipara  mothers .

TABLE II : Neona ta l  se rum b i l i rub in  l eve l s  (mean±SD)  in  r e la t ion  to  the i r  b i r th  we igh t  & sex .

Serum b i l i rub in  mg/d l
P a r a m e t e r n A U C

Day  1 Day  3 Day  5

P a r i t y P 1 2 1 1 . 6 6± 0.51          7.2± 1 . 7 7 6 . 3 8± 1 . 8 9 22 .61± 5 . 0 5
P 2 1 7 1 . 2 6± 0.64 � 8 . 5 1± 1 .44* 7 . 2 8± 1 . 8 0 25 .56± 4 .21*

P3  & more 1 4 1 . 5 2± 0 . 3 9 6 . 4 1± 2 . 0 7 5 . 9 8± 1 . 9 7 20 .62± 5 . 0 6
F 3 . 5 2 5 . 6 6 1 . 9 8  4.22

Mode  o f V a g i n a l 2 1 1 . 5 6± 0 . 4 7 7 . 6 9± 1 . 8 0 6 . 1 5± 2 . 1 1 23 .49± 5 . 2 4
d e l i v e r y Ceasa r i an 3 1 1 . 4 4± 0 . 6 0 7 . 2 3± 1 . 9 9 6 . 8 5± 1 . 7 7 22 .93± 5 . 2 5

s e c t i o n
F 0 . 5 6 0 . 7 3 1 . 7 1  0.20

T e r m P r e t e r m 1 3 2± 0 .48* 6 . 6 1± 2 . 0 8 6 . 0 5± 1 . 8 3 21 .87± 5 . 4 5
Full term 3 9 1 . 3 2± 0 . 4 6 7 . 6 8± 1 . 8 0 6 . 7 4± 1 . 9 5 23 .43± 4 . 9 8

F 21 .22 3 . 1 9 1 . 2 5  0.92

Haemoglob < 1 0 7 1 . 3 0± 0 . 5 7 8 . 2 3± 1 . 6 4 7 . 1 6± 2 . 0 2 24 .93± 4 . 8 3
in (g%) 10-12 3 9 1 . 4 9± 0 . 5 2 7 . 3 7± 2 . 0 1 6 . 5 6± 1 . 9 4 21 .95± 6 . 1 3

> 1 2 6 1 . 7 2± 0 . 7 0 6 . 7 7± 1 . 4 9 5 . 9 5± 1 . 8 5 21 .15± 4 . 7 7
F 0 . 9 3 0 . 9 9 0 . 6 3  0.89

Tab le  va lue  o f  F (2 , 49)  a t  5% =  3 .19 ;  *P<0 .05  in  compar i son  to  r e spec t ive  g roup /g roups ;
whereas  �P<0.05  in  compar i son  to  g roup  P1  on ly  (unpa i red  s tuden t s  t - t e s t )
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to  p re te rm mothers .  However  subsequent
rise or fall  on day 3 and 5  respectively as
wel l  as  values  of  AUC did not  reveal  any
signif icant  change between two groups.

Newborns of mothers with short gestation
per iod  were  found  to  have  h igh  se rum
bilirubin levels (1). It was also reported that
the  to ta l  se rum b i l i rub in  b ind ing  capac i ty
and  molar  b ind ing  ra t io  o f  b i l i rub in  to
albumin are low in preterm babies,  thereby
greater possibili ty of developing kernicterus
(10). The findings of the present study also
match  wi th  o thers  workers  hav ing
significantly higher serum bilirubin level on
day 1 in premature than full term neonates.
It may be due to greater immaturity of liver
and  l e ss  ac t ive  hepa t ic  enzymes  bu t
subsequent insignificant (P>0.05) difference
in values in days 3 and 5 is difficult to explain.

Serum b i l i rub in  on  days  1  and  3  were
found  to  be  h igher  in  newborns  de l ivered
vagina l ly  than  caesar ian  sec t ion  bu t  the

levels  show a  reverse  pat tern  on day 5  in
this  study.  As has been suggested neonates
a re  s t ressed  pr io r  to  b i r th  and  induce
conjuga t ive  enzymes  pr io r  to  vag ina l
de l ivery .  Fur ther  newborns  de l ivered  by
cesar ian  sec t ion  a re  b reas t - fed  re la t ive ly
infrequently during 1st 48 hours of life than
those born by vaginal delivery (11).

The  s tudy  a l so  revea led  tha t  the
newborns  of  anemic  mothers  (Hb<10 g%)
have lower serum bilirubin levels on, day 1
but higher on days 3 and 5 as compared with
those  born  to  mothers  wi th  Hb more  than
10 g%. It also points that greater the maternal
haemoglobin levels ,  lesser  wil l  be  the r ise
and  fa l l  on  days  3  and  5 ,  respec t ive ly ,
thereby ,  exh ib i t ing  a  re la t ionsh ip  be tween
haemoglobin  leve l s  and  l iver  matur i ty .
No re la t ionsh ip  i s  documented  be tween
haemoglobin  leve l s  and  neona ta l
hyperb i l i rub inemia .  However ,  p resence  of
infect ion/ infestat ion or  diet ic  factors  might
be responsible for i t .
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