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Comparison of Bilirubin Levels in Neonates
with Hyperbilirubinemia according to
Delivery Methods

Objective: This study aimed to find out the correlation between bilirubin levels and delivery methods
in term babies with neonatal hyperbilirubinemia.

Methods: This retrospective study was performed in a single center. The subjects were full-term
neonates (37-41 weeks of gestational age) with a chief complaint of hyperbilirubinemia (serum total
bilirubin >12 mg/dL) admitted to the Bundang Jesaeng General Hospital from May 2015 to July
2018. The subjects were divided into two groups according to delivery methods (vaginal delivery
[VD] and cesarean section [CS]). Total bilirubin levels were compared between the two groups, and
the correlation between severe hyperbilirubinemia (serum total bilirubin >25 mg/dL) and delivery
methods was analyzed.

Results: A total of 87 neonates were enrolled. Of 87 neonates, 59 (67.8%) were born by VD and 28
(32.2%) by CS.The mean serum total bilirubin level of the VD group was significantly higher than that
ofthe CSgroup (21.5+4.0mg/dL and 17.5+3.4 mg/dL, respectively; <0.001). There were also significant
differences in bilirubin levels according to delivery methods in subgroups based on demographic
characteristics, except in cases when the age of neonates exceeded 7 days on admission and in
breast-feeding neonates. In addition, VD was significantly correlated with an increased risk of severe
hyperbilirubinemia (relative risk 1.5; 95% confidence interval 1.2-1.9; /=0.031).

Conclusion: This study showed that term neonates with hyperbilirubinemia born by VD had signifi-
cantly higher bilirubin levels than those born by CS, and were also significantly correlated with severe
hyperbilirubinemia.
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Table 1. Clinical Characteristics of Patients with Neonatal Hyperbiliru-
binemia (n=87)

Characteristics Values
Postnatal age at the time of admission (day) 72428
<7 days 45(51.7)
>7 days 42 (483)
Birth weight (kg) 33104
Total bilirubin (mg/dL) 20.2+43
Direct bilirubin (mg/dL) 04+0.1
Sex

Male 53 (60.9)
Female 34(39.1)
Delivery methods

Vaginal delivery 59 (67.8)
Cesarean section 28(32.2)
Mother's age

Mean age (year) 31.8+39

<35 years 67 (77.0)
>35 years 20(23.0)

Birth order

First child 36 (41.4)
Second child or after 51(586)
Feeding type

Breast feeding 2(253)
Formula feeding 25(287)
Mixed feeding (breast+formula) 0(46.0)
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Table 3. Comparison of the Mean Serum Total Bilirubin Levels accor-
ding to Delivery Methods in Subgroups based on Demographic
Characteristics of Neonates (by Independent Samples t-test or Mann-
Whitney (-test)

Total bilirubin level (mg/dL)

Values are presented as mean+standard deviation or number (%).

Table 2. Comparison of the Mean Serum Total Bilirubin Levels accord-
ing to Delivery Methods (by Independent Samples t-test)

Total bilirubin level (mg/dL) P-value

21.5%4.0 <0.001
17534

Vaginal delivery

Cesarean section

Values are presented as mean+standard deviation.
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Characteristics P-value
Vaginal delivery Cesarean section

Postnatal age <7 days 214433 16343.0 <0.001

Postnatal age >7 days 21.5+4.7 18.8+3.3 0.071

Male 225441 18.0+3.5 <0.001

Female 199436 16.4+3.0 0010

Mother'sage <35years ~ 20.5(11.1-35.9) 16.2(13.5-229) <0.001

Mother's age >35years ~ 21.7(15.2-29.9) 19.3(12.0-25.1) 0.037
First child 214431 174431 0.001
Second child or after 21.5+4.6 17.5£3.6 0.004
Breast feeding 22.8(11.1-26.7) 216 (20.6-25.1) 1.000
Formula feeding 20.0+23 16.9£3.1 0.009

20.7 (16.6-35.9) 16.5(12.0-22.3) <0.001

Values are presented as mean-tstandard deviation or median (minimum-maxi-
mum).

Mixed feeding

Table 4. Comparison of the Mean Serum Total Bilirubin Levels accord-
ing to Characteristics of Neonates

Characteristics Total bilirubin level (mg/dL) P-value
Postnatal age*
<7 days 19.7£4.0 0.274
>7 days 20.7+4.5
Sex*
Male 21.0+44 0.025
Female 189437
Mother's age*
<35 years 20.0+4.2 0614
>35 years 20.6+4.5
Birth order*
First 20.1£36 0.873
Second or after 20.2+4.7
Feeding typeT
Breast feeding 21.744.0 0.059
Formula feeding 188+3.0
Mixed feeding 20.2+4.8

Values are presented as mean+standard deviation.
*Independent samples #test.
"One-way ANOVA.
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Table 5. Comparison of the Mean Serum Total Bilirubin Levels accord-
ing to Feeding Types (by Post-hoc Analysis)

Feeding type Total bilirubin level (mg/dL) P-value
Breast feeding 21.7+40 0.046
Formula feeding 18.8+3.0

Breast feeding 21.7+40 0.368
Mixed feeding 20.2+4.8

Formula feeding 18.843.0 0.367
Mixed feeding 20.2+4.8

Values are presented as mean+standard deviation.

Table 6. The Correlation between Severe Hyperbilirubinemia (Total
Bilirubin >25 mg/dL) and Delivery Methods (by Fisher's exact test;
Relative Risk 1.5; 95% Confidence Interval 1.2-1.9; P=0.031)

Delivery method

Vaginal delivery  Cesarean section foral

Total bilirubin =25 mg/dL 13(22.0) 1(3.6) 14 (16.1)
Total bilirubin <25 mg/dL 46 (78.0) 27 (96.4) 73 (83.9)
Total 59 (100) 28 (100) 87(100)
Values are presented as number (%).
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Fe Mg 8 Ao} Adteln, @)

Aoh AP ENEZ] 93 aolow

4 891 F Rk wpyo] A4ele] A

ArkaL ofe] A RaLe 3
7}

o

5 o] e FAEZ ofw st Akl gl
]
AN

*M *1 Aol o] F Wu]Fal 4=%](21.5+4. O mg/dL)7} A4
3.4 mg/dL)H.t} °F 4 mg/dL U] ¥

www.e-kjp.org

2019 September;30(3):134-139

AU
K
—
[oe]
[N}
H
= E
Ak
03 o
o 2
S
LR fo ¥ N )y ok

e
olN
tlo
32 N ofy

& 19 Belolehn Wit ¥ At we R
298 BAES Foll 4 A2 A s}
A
o

9} gl

[0t
ja
ol
ol
4t
N
=)

s

TFA7} fref kAl | % Ytk A dA sk Axgler s
Bulbul 52 A el ¢ 355 2}
o] £3HAA 375 1*04 Rhatoprhg
7} 9491t} Chang -2 200613 EJ 1955 20094 10€ 314
7HA] B gk sz 2527 ©f WAt Al AlobE i o w g
FRIEZ] 9F a9ls Zx}o}ﬂ fJste] Mg A5 FYs
S, AdEvo 2 A Aot A e FRIEF
W%Ol 5 iow ApA o] ] FRlE S WA o] A<l

P

rtf,

v
R
Nor
2
0&9
mﬁ
=
fru
=
2
n9
oM
o
s
i
=i
5,

Ir
=

ol Ao 2 ol T FURE A}
_Er_
I

o,
o
i
ox
ol
ol
pata
L)
i
4
i)
o\
o
> %0,
@
Y
>
ox
©
il
Mo r
e oo
— o
o o
ox 10 1 X

1
rl
BN
>
L

Wy

&y
= -
T
n)
ro
>
o2 1 L
oo 32
K
lo
>
il
2
©
2
o=
o
S
>
i
)
S o
=

hat
D)
o
o

o
f
o
£
[\]
'z
i
rlo
K
i
e
T,
ol\
=
ki
il
A
K
ol
s}
S~
2L oo @ & to 20 2 [z T ook O

5
o X rlo ru

©
Hu ©
e
i}
olN
o
P
&
ol
rlr
Ho
et
¢

jale

o tlo lo >
[e]

G

(o3

(s

)

re d

0

F—Ezg\q
> 2

M A
o
SO

o
0{
do
>,
Hﬂ
z
_EL
%
> r
2 i
2
ot |
o not
o i
w2 oo
=)

d
o o
2
o

o,

L=

E

f M
¢

QL

PR 4

_O|£
& |

o] &% H]QTLTi] AR
E3 FEF Lo = Apdwnt
(bruising) €JA] 1] B A ELe
S =7 A plEFEeg s

&
qe] 2] glof, " o] A] 24

4 fo yo g =

Ool-m
AN
o U o= ox
oy
rr e
oz

oo
o =

F
Lo

[0 ox
e

m9

o

e

N
e x2
oo g
Loz

M
n=}
3
2
>
=
4>
N
N
finj

https://doi.org/10.14734/PN.2019.30.3.134 137



Perinatology

Lee GY and Choi JW. Bilirubin levels according to delivery methods

ﬂﬂ Mﬂ@ﬂ%ﬂﬂwﬁoﬂmﬂ%ﬂ W%ﬂﬁﬂﬁhwﬂiﬂﬂﬂ ?aamefﬂwmoer%ﬂﬂ
KW W= F o R WX — g E o X T o= W o o WO R
b rlaRXa iR Td NOiparnmHaLle AT alblaw g
EJ B A S N mmo»zn_ue_. > T n ML%EEQ N
dwﬂ Xﬁ@vaW&WMMﬂ@% ;o@wurmafﬁr.mmﬁ%iﬂﬂmm mwm_ﬂw%u mﬂée%}ﬂuﬂﬂ
-l T E T MR T g W W B ogs W ol = T < of _ W No o T N LW
T TR ThT MY TR g P rET AT e L o
0 & BT W T o g R e Nro_wmudrﬂ%ﬂ;o.@ﬂ%li i}oﬂmﬂﬂmuﬂdu,mu]o
1S mo e PR g Fg T o g L NI % O A-
ﬂﬂo = 2 HArEo_HO oﬂqqmvi]p ﬂ_ﬁ.o m L.L.#A }Loobtﬁdﬂﬁomﬁ
B RN TE oyt g s T E A MO g B o BT F W LW
< o S — Mo B R — o b X oE L e o N =
= T I TT I @o Ty HmrlT =0T T oo Nt T o
— o) oA o o IH A Ne —_~ o Nl = R sy oo e s = X =
S g ﬂ%pooVﬂarxlﬁ%o%xlo]%ﬂxﬁJoi%%;@ﬂﬁwf@ouudrdoﬁﬁkﬂﬁngomﬂm%%
< % mrfxwf%ﬂmecﬂmh%ww@ﬂ%%mrww%m_wﬂﬂmrﬁﬂ%ww%%ﬂ SE®mE g M
m X e op & o o> _ = OF T N o= N T
MOWHW%%MLﬂﬂW %Ewmmxﬁﬁm,ﬂmwmo%wﬁmoT%wﬁﬂ%%?%MMEO_EH%@HW
MIti it it A LA PR TR LR LR LT &
o m S AT TR T AR T g T oY e A M T
ﬂ%iﬂﬂgﬁ%_dﬂﬁw@@%iEmﬂo_ﬂﬁﬂ%%%% @E%ﬁ?%u%ﬂ}ﬂwﬂﬁ
aoﬁlaﬂrmeﬁa%i%%m%{ﬁo?]orﬂ\lmu%xﬂmaeyum imﬂﬂm d.ﬁﬁ%%%d..@r?%ﬂ
W ELNA gl s BERTERLTRIN T o ET N oo XT W R
mmm_mﬂﬂmo%ﬂﬁq%%,@#ﬂﬁmm_ﬂ.ommﬂrgrer,ﬁ%J%Hﬂ%iwifﬂgwwﬂm;oﬂ
IR B R Y AT P TR T s kTR P T TR TR T Tolg@H D 0™
BENRRTHEER TN oW BEE D RPTUTE g g T w BB g oo
Hao#oimeleroﬂoqﬁao_HOM%%H_u_mamMoLmE@Lﬁomﬂ/lﬁol7aﬂ.6eTm.,_umlAT%mmwOvzoaaHouazowmo
A T e S B W Nl . Al < Nl R iy
o T B Mo FENE D ook E h ot n-5 2@ 3 F ok L m o T e =5 o
M%mﬁ%mﬂwtga MLMMWM%%ﬂm%ﬂﬂvm,o@ﬂ% ﬂﬂ@%@mz%mﬂ,ﬂn&%ﬂﬂ
l M ooy © R o N o © Hm ©o B o= o oF = X = 8 K 76 o R o o %o 8 E K
%Mmoﬁumuﬂrﬂ@ov ﬂnmaﬁommwﬂ%%%%mATo#EzTW.@ WT%EMmﬂwmomwimAﬂ_.wrov%ﬂ
PEHpPens EsP Npo®gapidmdgbl o Eomxiondxedg o
0 Oyl K = oOF N = ! —~ s 00 B — 0 <0 — >
GTE Lot cElTii R ioRrrr ZaFEIESTorisnc
No Il o g A < %y E__.ﬂwo_u]m‘_wmmwxﬁTﬂlm%lMﬂmﬁ NrEgEAT9qmmM%Nlm ALMHA%
Blgegwpt THEDSgXe2isoxzdXoH xwfoplPaxPoddh X g
ubogﬁoﬂw,_wdov,_ _3ﬁm7%ﬂuliuu%\u.ﬂzl.wﬂﬂu?ﬁofﬂﬂr? moaTmmzL}auomMua,moiﬁTo
efmo%o_uf%ATF T E T AER P W As R E R R LR o PN R sy 8o S
™ ~ X o) o WO S, o X g = =~ gk R m %o xR 2 oy o ™
=i m_;oalﬂ_/uzio_uﬂﬂr X ﬂl_,ﬁomu%lﬂatxxx oTMMO»eTW_IN_._;MEQOQ L= X TR X ET%
HHWLEE W= T MﬂATo_HMM ‘mubfzﬁ.ox)./@ﬂu_‘m‘mleTMMAT.mVI7JIJJ.oﬂ,O|A MM_'HL,.NMOU.WQEO
,Dr.mn_rmo_uﬂwﬁﬂo@PL]xe mﬁmATMM,oﬁW%dhdr,momO_HNroﬁumaowu]_ﬁ!Eemdl]ﬂwmaxyﬂrmm_rmwﬁﬁroe__zﬁgemar
TS E S F S k- SRR ol S ST e Ry
0o = " o : o o ) w o~ Y F AR 2 X > AN o b L T = X 9]
L EASE B EEES RS SRR TR AR S L ML TR R
HﬁcEEVLEoﬂoLLE n_rmdﬂﬂ.wm,_uﬂow tavu]duﬁélgw_omﬂ1N,_alﬂlaﬂnv.at;oo_emo%ﬂ[%ﬂm{ﬂ
PSS L e Py Tnogill i iRag bt ol iselhsgTlag
T2l g 2ERY TR T2 aPTN P ol s i EiimIc i B0
iHauagme%Mwﬁar;oawoo?Mﬂ@}WﬁaﬂMwﬂ@T@a..ﬁ%momaﬂwomm,OE%M@@%%ﬂ,wr.
%ﬂ_ﬁdrﬁ%.ﬂﬁmﬂmﬁ%ﬂimofﬁmﬂ@fi%wﬂ_?%%ﬂﬂi%ﬂfﬁo.@mﬁv%@rmmowmmm
o TR T gy N I O aqo;tcmmoﬂ%ovfﬂagﬂ‘%wo&m%ﬂsm%%r_a
NI ERph s A pr P de ol wlecosdg @ oopn @0 20Dy
aMZT&LU%o»ﬂLmomodlﬂuerﬂ:TﬂoyﬂAlHL9.z?oT%ﬁ%ﬂaov%ﬂwmowr‘_ﬂuﬂ%ﬂw__o,uumiq.w_og&du
HH R AEB B T T ERSY T T N N e H FREBEXMHSIFTTRN o A P

www.e-kjp.org

https://doi.org/10.14734/PN.2019.30.3.134

138



Perinatology

References

1) Watchko JF. Hyperbilirubinemia and bilirubin toxicity in the late preterm
infant. Clin Perinatol 2006;33:839-52.

2) Shapiro SM, Bhutani VK, Johnson L. Hyperbilirubinemia and kernicterus.
Clin Perinatol 2006;33:387-410.

3) Tamouk A, Saleh Zadeh F, Amini Sani N, Moghadam Yeganeh ZH. Etiology
of neonatal hyperbilirubinemia at Ardabil Sabalan Hospital, 2003. J
Ardabil Univ Med Sci 2005;5:316-20.

4) Bhutani VK, Johnson LH. Urgent clinical need for accurate and precise
bilirubin measurements in the United States to prevent kernicterus. Clin
Chem 2004;50:477-80.

5) Bulbul A, Okan FF, Unsur EK, Nuhoglu A. Adverse events associated with
exchange transfusion and etiology of severe hyperbilirubinemia in
near-term and term newborns. Turk J Med Sci 2011;41:93-100.

6) Newman TB, Liljestrand P, Escobar GJ. Jaundice noted in the first 24
hours after birth in a managed care organization. Arch Pediatr Adolesc
Med 2002;156:1244-50.

7) Newman TB, Xiong B, Gonzales VM, Escobar GJ. Prediction and preven-
tion of extreme neonatal hyperbilirubinemia in a mature health main-
tenance organization. Arch Pediatr Adolesc Med 2000;154:1140-7.

8) Maisels MJ, Kring E. Length of stay, jaundice, and hospital readmission.
Pediatrics 1998;101:995-8.

9) Chang PF, Lin YC, Liu K, Yeh SJ, Ni YH. Risk of hyperbilirubinemia in breast-
fed infants. J Pediatr 2011;159:561-5.

10) Davies DP, Gomersall R, Robertson R, Gray OP, Turnbull AC. Neonatal
jaundice and maternal oxytocin infusion. Br Med J 1973;3:476-7.

11) Boskabadi H, Navaei M. Relationship between delivery type and jaun-
dice severity among newborns referred to Ghaem Hospital within a
6-year period in Mashhad. Iran J Obstet Gynecol Infertil 2011;14:15-21.

12) Osborn LM, Reiff MI, Bolus R. Jaundice in the full-term neonate. Pedia-
trics 1984;73:520-5.

13) Linn S, Schoenbaum SC, Monson RR, Rosner B, Stubblefield PG, Ryan KJ.
Epidemiology of neonatal hyperbilirubinemia. Pediatrics 1985;75:770-4.

14) Yamauchi, Yamanouchi I. Difference in TcB readings between full term
newborn infants born vaginally and by cesarean section. Acta Paediatr
Scand 1989,78:824-8.

15) Bulbul A, Cayonu N, Sanli ME, Uslu S. Evaluation of risk factors for deve-
lopment of severe hyperbilirubinemia in term and near term infants in
Turkey. Pak J Med Sci 2014;30:1113-8.

16) Chew WC, Swann IL. Influence of simultaneous low amniotomy and
oxytocin infusion and other maternal factors on neonatal jaundice: a
prospective study. Br Med J 1977;1:72-3.

17) Calder AA, Ounsted MK, Moar VA, Turnbull AC. Increased bilirubin levels
in neonates after induction of labour by intravenous prostaglandin E2
or oxytocin. Lancet 1974,2:1339-42.

www.e-kjp.org

2019 September;30(3):134-139

18) Keren R, Bhutani VK, Luan X, Nihtianova S, Cnaan A, Schwartz JS. Identi-
fying newborns at risk of significant hyperbilirubinaemia: a comparison
of two recommended approaches. Arch Dis Child 2005;90:415-21.

19) Buchan PC. Pathogenesis of neonatal hyperbilirubinaemia after induc-
tion of labour with oxytocin. Br Med J 1979,2:1255-7.

20) Koh BH, Lee DK, Hwang HB, Kim SD, Ahn JY. Obstetric factors influencing
the incidence rate of neonatal hyperbilirubinemia. Obstet Gynecol Sci
1984;27:2151-6.

21) Lee HS, Kwon GH, Kim JD. Clinical study on the oxytocin effect on neo-
nate. Obstet Gynecol Sci 1986;29:942-9.

22) Jang HH, Kim YH, Ha YS, Park JS. Obstetric factors influencing the inci-
dence rate of neonatal hyperbilirubinemia. Obstet Gynecol Sci 1987;30:
5006-13.

23) Jeong YA, Chung CW. Pregnant women'’s labor progress, childbirth out-
come, and childbirth satisfaction according to the presence or absence
of labor induction. Korean J Women Health Nurs 2018;24:58-70.

24) Punnoose AR, Schwartz LA, Golub RM. Neonatal hyperbilirubinemia.
JAMA 2012;307:2115.

25) Carbonell X, Botet F, Figueras J, Riu-Godd A. Prediction of hyperbilirubi-
naemia in the healthy term newborn. Acta Paediatr 2001;90:166-70.

26) Gourley GR. Breast-feeding, neonatal jaundice and kernicterus. Semin
Neonatol 2002,7:135-41.

27) Farhat AS, Hafizi L, Pourhoseini MT, Halimi F, Mohamadzadeh A, Saeidi
R. Comparison of bilirubin level in term infants born by vaginal delivery
and C/S. 1IN 2016;7:45-9.

28) Alkan S, Tiras U, Dallar Y, Sunay D. Effect of anaesthetic agents admini-
stered to the mothers on transcutaneous bilirubin levels in the neonates.
Acta Paediatr 2010;99:993-6.

29) Saber A, Ferdowsi S, Askari F, Farsi L. Epidemiology of pathological ja-
undice and its association with demographic factors in infants born in
the 22 Bahman Hospital in Gonabad, 2011. Razi J Med Sci 2013;20:42-8.

30) Boskabadi H, Zakerihamidi M, Bagheri F. Outcomes of vaginal delivery
and cesarean in Mashhad Ghaem University Hospital. Tehran Univ Med
12014,71:807-15.

31) Agrawal V, Singh V, Goel SP, Gupta B. Maternal and neonatal factors af-
fecting physiological jaundice in Western U.P. Indian J Physiol Pharmacol
2007;51:203-6.

32) Gale R, Seidman DS, Dollberg S, Stevenson DK. Epidemiology of neo-
natal jaundice in the Jerusalem population. J Pediatr Gastroenterol Nutr
1990;10:82-6.

33) Maisels MJ, Newman TB. Kernicterus in otherwise healthy, breast-fed
term newborns. Pediatrics 1995,96(4 Pt 1):730-3.

34) Huang A, Tai BC, Wong LY, Lee J, Yong EL. Differential risk for early breast-
feeding jaundice in a multi-ethnic Asian cohort. Ann Acad Med Singa-
pore 2009;38:217-24.

https://doi.org/10.14734/PN.2019.30.3.134 139



