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Comparison of neonatal outcomes between the spontaneous and
in vitro fertilization twin pregnancies

Hee Moon Kim, M.D., Jeong Won Lee, M.D., Seon Hee Shin, M.D.
Sung Koo Kim, M.D. and Tae Jung Sung, M.D.

Department of Pediatrics, Kangnam Sacred Heart Hospital
College of Medicine, Hallym University, Seoul, Korea

Purpose : There is a dominant opinion that in vitro fertilization (IVF) leads to an increased incidence
of twins, low birth weight (LBW) infants, prematurity and mortality. On the other hand, technical
development of IVF and improvement of neonatal intensive care have increased the survival rate of
neonates. The purpose of this study was to verify the tendency by comparing the clinical aspects of
IVF and spontaneously conceived twins, and to establish methods to increase the survival rate of
neonates after IVF.

Methods : Retrospective reviews were performed on all twin infants who were admitted to the nur-
sery and NICU at Kangnam Sacred Heart Hospital, Hallym University from January 1, 2000 to De-
cember 31, 2006. Medical records of IVF twins (study group, n=92) and spontaneously conceived
twins (control group, n=265) were analyzed and compared. Neonatal outcomes and complications, as
well as obstetric outcomes, were analyzed and compared.

Results : Mean gestational age and birth weight of the study group (34.6%£3.5 weeks, 2,203.9£617.2
g) were considerably lower than those of the control group (36.3+2.4 weeks, 2,367.0£517.9 g). The
frequency of prematurity less than 37 weeks (68.5% vs 51.3%) and extremely LBW (15.2% vs 6.4%)
were also significantly higher in the study group. Other neonatal outcomes were all insignificant. The
obstetric characteristics, maternal age (32.6£3.3 years vs 30.3£3.9 years) and the frequency of cesar-
ean delivery(95.7% vs 79.9%) were significantly higher in the study group. Other obstetric outcomes
were insignificant except for the frequency of incompetent internal os of cervix (36.2% vs 3.6%) and
cerclage operation (38.3% vs 4.3%).

Conclusion : Based on the above results, clinical outcomes of twin infants will be further improved
by careful attention and thorough antenatal care of the IVF twins. (Korean J Pediatr 2007;50:740-
745)
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Table 1. Comparison of Neonatal and Perinatal Outcomes
between Spontaneous and in vitro Fertilization Twin Groups

IVF
(n=92)

2203.9%617.2 2367.0£517.9 0.014
58 (63.0%) 149 (56.2%) NS

Control P-
(n=265)  value

Birth weight (g)”
Low birth weight (<2,500 g)

1,500-2,499 g 44 (47.8%) 132 (49.8%) NS
<1499 g 14 (15.2%) 17 ( 6.4%) 0.01
Gestational age (weeks)” 34.6+35 36.3£2.4  0.000
Prematurity (<37 weeks) 63 (68.5%) 136 (51.3%) 0.004
32-36"° week 45 (48.9%) 122 (46.0%) NS
<31"% week 18 (19.6%) 14 ( 5.3%) 0.000
SGA 4 (43%) 26 (9.8%) NS
Apgar score at 1 min” 847118 82*15 NS
Apgar score at 5 min” 9.1£16 9.1£1.0 NS
Admission duration (d)” 20.4£229 14.0£157 NS
Neonatal mortality 3 ( 3.3%) 4 (15%) NS
RDS 10 (10.9%) 13 ( 4.9%) 0.045
Mechanical ventilator use (d)” 9.8t6.9 160138 NS

PDA 4 ( 4.3%) 5 (19%) NS
IVH (grade =I) 7 (76%) 14 (53%) NS
PVL 1 (1.1%) 0 ( 0.0%) NS
ROP (stage =III) 1 (1.1%) 3 (11%) NS
BPD 0 ( 0.0%) 1 (04%) NS
NEC 0 ( 0.0%) 2 (0.8%) NS
Sepsis 6 ( 6.5%) 6 ( 23%) NS
DIC 2 (2.2%) 3 (11%) NS
Congenital anomalies 1 ( 1.1%) 0 ( 0.0%) NS

“Mean = standard deviation

Abbreviations : NS, not significant; IVF, in vitro fertilization;
SGA, small for gestational age; RDS, respiratory distress syn-
drome; PDA, patent ductus arteriosus; IVH, intraventricular he-
morrhage; PVL, periventriclur leukomalacia; ROP, retinopathy of
prematurity; BPD, bronchopulmonary dysplasia; NEC, nectroti-
zing enterocolitis; DIC, Disseminated intravascular coagulation

[e}
P=0.045)% RHgon
Hgols BAE Az AFFAHTAA 159%, A Yaltel A
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Table 2. Comparison of Neonatal and Perinatal Outcomes
between Spontaneous Premature and in vitro Fertilization
Premature Twin Groups

IVF Control P-

(n=63) (n=136) value
Birth weight (g)" 20181+627.3 2135515404 NS
Gestational age (weeks)” 333+35 34.8+25  0.001
SGA 2 (32%) 11 (81%) NS
Apgar score at 1 min” 81*21 79*16 NS
Apgar score at 5 min” 89+19 89=*1.1 NS
Admission duration (d)” 258+26.0 19.4+20.0 NS
Neonatal mortality 3(48%) 4 (29%) NS
RDS 10 (159%) 13 ( 9.6%) NS
Mechanical ventilator use (d)” 9.8+6.9 16.0+138 NS
PDA 3(48%) 4 (29%) NS
IVH (grade =I) 6 (95%) 14 (10.3%) NS
PVL 1 (1.6%) 0 (0.0%) NS
ROP (stage =III) 1(16%) 3(22%) NS
BPD 0 ( 0.0%) 1 (07%) NS
NEC 0 ( 0.0%) 1 (07%) NS
Sepsis 6 ( 9.5%) 6 ( 44%) NS
DIC 2 ( 32%) 3(22%) NS

"Mean * standard deviation

Abbreviations : NS, not significant; IVF, in vitro fertilization;
SGA, small for gestational age; RDS, respiratory distress syn-
drome; PDA, patent ductus arteriosus; IVH, intraventricular
hemorrhage; PVL, periventriclur leukomalacia; ROP, retinopathy
of prematurity; BPD, bronchopulmonary dysplasia; NEC, nec-
trotizing enterocolitis; DIC, Disseminated intravascular coagula-
tion

Table 3. Comparison of Maternal Risk Factors

IVF (n=47) Control (n=139) P-value

Maternal age (yr)° 326+3.3 30.3£39 0.000

>35years 15 (31.9%) 18 (12.9%) 0.003
Paternal age (yr)" 355+3.2 334+41 0.002
Primiparity 42 (89.4%) 74 (53.2%) 0.000
Cesarean delivery 45 (95.7%) 111 (79.9%) 0.01
IIOC 17 (36.2%) 5 ( 3.6%) 0.000
Cerclage operation 18 (38.3%) 6 ( 4.3%) 0.000
Meconium stain 0 ( 0.0%) 1 (0.7%) NS
Hypertensive disorders’ 5 (10.6%) 18 (12.9%) NS
GDM 0 ( 0.0%) 6 ( 4.3%) NS
Oligohydramnios 0 ( 0.0%) 6 ( 4.3%) NS
PROM 13 (27.7%) 24 (17.3%) NS
Placenta previa 1 (21%) 1 (0.7%) NS

"Mean £ SD

TPreeclampsia, eclampsia, chronic hypertension
Abbreviations : NS, not significant; IVF, in vitro fertilization;
GDM, gestational diabetes mellitus; PROM, Premature rupture
of membrane; IIOC, incompetent internal os of cervix
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2004
(n=1,112)

69 (3.1%)
20 (1.8%)

2003
(n=1,175)

68 (2.9%)
12 (1.0%)

2002
8 (0.7%)

(n=1,116)

36 (1.6%)

2001
(n=1,326)
46 (1.7%)
8 (0.6%)

2000
=1,516)
39 (1.3%)
6 (0.4%)

(n
R ATHP=0.000)(Table 3).
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Table 4. Distribution of Total Twin and in vitro Fertilization Twin Delivery Outcomes

Abbreviations : IVF, in vitro fertilization; n, total delivery

9%, 383% AL, AAJATAA 3.6%, 4.3

Total twin
IVF twin
[e]

e

FHIHRIFTIRVBAITRE 2 LTI RENE FPETIPTgeax 7
UFW,Ul‘._ELt&FX7ﬂL‘OIOM‘H|MXoAoXﬁlcEmMoTMﬁné. MﬂMﬂﬂﬂﬁa‘ﬂLo%ooMﬂﬁL.ﬁ
RS TELE EF EE LT LR N0 s LT e T -
o wmg  RET Mo B EHw TR ESED Prag oy TR LR
%V%%W%%ﬂ%&ﬂ%% Jm_lﬂ(r&mr,#%in wwm _sau:uﬂu%rwrofo_uh_%ﬁ.aﬂ
R Enprnb pP¥agTldmaol T TET LS E R
o %o _ T = o Mo R o R > ™ <ol wogt 5 IS &
L ITT B G T ET K P T gL T o
‘muoﬂ{,u_lmlz‘w‘mﬂ?o,i]r?m’orvai‘mﬁ \%Ewo:Tﬂﬂ 1ry‘u|1_|U‘o|,u|y zTde.ldl;ﬂoM
TRl 3l kTP o bR R TeELE DuatmiETTe A
e U - L nE = CREE - N T BT T o E
P TV IR o Ty p XS BT R g TR RS
n — Mo ~— oF —_ . o . R L N 0 < X I el
) o No 1 )
T b igubidZEd s Za®Porelagty <X 2y dw 5T
I TR L T I i S S N T N - - R | IR -7
Pr Q@ CETE g0 o Bl PR e B
FE U LR R Y g Ty gy NS G _zwuﬂmﬁoﬂb%mﬁl%%ﬂ
PEEF s e  FEFBNEE N T o T w N e T g S woe
ﬂ@m,%mﬂaomATEEo%aoﬂkgmﬁﬂlaﬁ%ﬁ\?/ﬂM%Lt oim%ﬂurm%%],w;ow&
ThETRrE e LT eReTH e TNl WTiealxedtT
oTﬂLO#%ﬂoxﬁmfﬂlufl‘oliyaﬁmATﬁEH_llo_lﬁEmﬁo Mm ﬂ7Lﬂ1X10‘UIUAI ATM#OEQ‘AO
o = ® o= T . =% g R < LRI ™o o = o S
g2 ° % o g w3 Prgre T gL g T it
Tomoogt oW DH Rt T o W oo P - - — - W+ 3 Ry o) A B in
of E- il o . 0
TH _REE ARBR g RN 8 FRER g E LT g
—_— = —_— — . o —_—
@HMHB%%M@%OO%EMH ﬁammoégwxmﬂ%u%wﬁ?%glﬁg%ﬂ
5 .Urinz}x.a}oﬂm__o\wtuooul}.m__uE]] zoxﬂv - &
o ,iq DTE ﬂXﬂAo_wmo/. _E IEH WOUAT,WLME 7‘:‘._‘A1r
AR S NG R B F SR Sl N
T J HT HHTTEFRT RSB 2o L BT BT S P DA
MmmomﬁoW%ﬂ@%ﬁﬂmﬂﬁwmﬂWM ﬂa%ﬂﬂ%ﬂﬂ%ﬂlﬂﬁw
MoN R - j— xR L o PN %R H < S L KT B o 35 TH @
~ B o N oF o ) u H 5w o IR B <
@%mwrdg%mﬁ.ﬁ@ﬂ%ﬂﬂmm%ﬂﬁ %qmuﬂoﬂﬂavw%ﬁrmie_e
MER ®RT 0% g2 b ® . dor REETR _d AT
S 3 X '~ B 0 5 X
FoiErEgc,sETbeRdnY srETouaRii B2l
S S B T S = X o o <0 N Tl T - = °
T T T e e e B S %%%i PN oo T 5O B R
T ) = X o AR = _ N2 IR
R LRl e E I an Ty W LT s T FE R
mw%oﬂ%#ﬂmuﬂﬂmkfﬁiiimnﬁmﬂﬂ Ml%%@mﬂ@N%izﬂwﬂ%
—_ — 3
Moo N HEoem B g w o WNR YT Loy e R
w L RRTEFERIW e BTy U RT eatg )T o F
W o2 g Pl g g W T ) T A
G E DT P E R m g P LB Moo%ﬂdr.mwﬂ XELgwx
B TR R L, A8 FRgE Ny Sgogg s W AR
—_— L C; X %0 XU — E‘Iﬂ il < 502, ‘mﬂXLerXJﬂ_
H <2 o X ° g HYs s HMT Ty gy PR e TR F
e Bl cws RpERY PRI Be TAC LEZETASTIED
I RES e TERR AT s D BRI TER AN WD
joLMJ%W%MW%%WMiarmmx%%% o P e ﬂﬂﬂzﬂﬁﬁx@@wﬂ
S A ZART T m g Moo E e N
S B T S-S S RN S RN K 8
2o —n - kIR R - — jo 0T o] =
o N H T w RS muwgﬂw%ﬁLe@%HWofﬂaﬂoﬂmaﬂ@mﬁe%ﬂ
W AR EET AT F <™ THRmTEYARIR_NMNAERg LI B
S B - CHE I o e R A (- SO -
o oMo e T S E e S M e B ooz X R a5
oy N W GRS = Mo T T o X g g A T m T o~ =
o x o T o R o o MR o TR EEE oW RF g % 1o
THE P+ FTFHR Il HdgToMWT THKIT XM RPYWERY

- 743 -



A3E 9 49 AEFFA

Aoz LA o,

s
ot
1o
2
g
N
N

)
g
lo
L2
ki
g
-
ol
ol

S
o
fr
BN
>,
1

o 32 K
it o

o mo,

=

it o to

o\ o o

I

2 fo 2o

4T o oly
—u_{n&ﬂ—.‘lo{Nfﬁ
P o N

=2
~
lo
ol
-

ro
o
3
ox
oY Fy oX i

e
)
M =

e do @ e
of\

52
N
E=G

X L)
H”Em\mﬁﬁ
lo ofl
oo ok o X ot

>

:
Z

QAo Blsh vlgoht AEA AFobe] Rl
glon}, olo] whe AlAlel % Fa] Ase] ol@
LA el Fo] glelHE mee] s} B
A& Aot olB ASIF A3H G
boglolth ASlGA A% 2 2 AATE o
warsrs olsh g

@ Aol 249 o] 2

N
-

T

o Mol
o

ol T
o

¢

o,
>,

N,
o
o
S

o =
r

LN
2
My 2L o0 o o

)
Ach
yo 2
o

e F o
o

Bomx o T

2 2
s CRP I )
O

z
o o

_{
[o%
>
ol to ¥
I
>
o)
e @ -
ox

>,

o

o 2
= ot

e

ox
ofl
>
o

pou)
o
fr
N

ERERIIEE:

TA R

1 1LE 2006 129 31947HA] 74
Aot B Aol HF A5
AEFALZ Bolwt gAotE
= Blojt gAokE Adeial
HE, Hlastgich At

2

e T A o)

i 2

e
i

A

=

=
o
o

o
by

s

ZA e ar,

uluk wgole] W] 8(51.3% vs 685%)3 =4 AEA
AFole] H&(64% vs 15.2%)% FsHA =Skth A Ao}y
o Foll o= F o ol ot xolE Holx| gkt 4t

WA FHogE AR 14e](32.6+3.34 vs 30.3E3.94)¢ Al

el
o

GAAN BE(79.9% vs 9B.7%)°] dTFAHTAA FolatA =k
o g AR T WE(3.6% vs 36.2%) 2 o2 Qg x5
A BEE WNE(43% vs 383%)7F APl A FolsA =3k
b oE A s dae o Zholl 2ol glith

A E:A¥FAHLE Hod AAols AAFHLZ "ol

A AT A FHo] wgkot, mAe] Akt

4 3 ARe] T QojAE 2 Folsk gk
Wb QlEsq Amel A% BAT A welsh @ el
AAelE elmel Wtk AL Fu AR Al FHow
dloft A4cksl thEgle]l AYF ololz 7% F U Aow

Apz .

References

1) Kim CH, Lee YI. Obstertric outcomes of twin pregnancies
after in vitro fertilization and embryo transfer. Korean J
Obstet Gynecol 2000;43:1640-5.

2) Lim JH, Kim HS, Hwang K]J, Yang JI, Kim MR, Lee H]J,
et al. Twin pregnancies: in vitro fertilization vs. sponta-
neously conceived. Korean J Obstet Gynecol 2002;45:2172-6.

3) A study on utilization of health services and coping strat-

,744,



egies for infertility in Korea. Korea Institute for Health and
Social Affairs 2003;:1-11.

4) Edward RG, Steptoe PC, Purdy JM. Establishing full term
human pregnancies using cleaving embryos grown in vitro.
Br J Obstet Gynecol 1980;87:737-56.

5) Jang YS, Lee JY, Moon SY, Kim JK. Pregnancy and its
outcome by in vitro fertilization of human oocytes and
embryo transfer. Korean ] Obstet Gynecol 1986;29:345.

6) Dunn A, Macfarlane A. Recent trends in the incidence of
multiple births and associated mortality in England and
Wales. Arch Dis Child 1996;75:F10-19.

7) Tanbo T, Abyholm T. Obstetric and perinatal outcome in

pregnancies after assisted reproduction. Curr Opin Obstet

Gynecol 1996;8:193-8.

Botting BJ, MacDonald DI, Macfarlane AJ. Recent trends

in the incidence of multiple births and associated mortality.

Arch Dis Child 1987;62:941-50.

Tan SL, Doyle P, Campbell S, Beral V, Rizk B, Brinsden P,

et al. Obstetric outcome of in vitro fertilization pregnancies

compared with normally conceived pregnancies. Am J Obstet

Gynecol 1992;167:778-84.

Conde-Agudelo A, Belizan JM, Lindmark G. Maternal mor-

bidity and mortality associated with multiple gestations.

Obstet Gynecol 2000;95:899-904.

Nassar AH, Usta IM, Rechdan ]JB, Herb TS, Adra AM,

Abu-Musa AA. Pregnancy outcome in spontaneous twins

versus twins who were conceived through in vitro fertiliza-

tion. Am J Obstet Gynecol 2003:189:513-8.

Reubinoff B, Samueloff A, Ben-Haim M, Friedler S, Schen-

ker J, Lewin A. Is the obstetric outcome of in vitro fertilized

singleton gestations different from natural ones? A controlled
study. Fertil Steril 1997;67:1077-83.

Daniel Y, Ochshorn Y, Fait G, Geva E, Bar-Am A, Lessing

J. Analysis of 104 twin pregnancies conceived with assisted

reproductive technologies and 193 spontaneously conceived

8

N

9

=

10

=

11

—

12

=

13

=

Korean ] Pediatr : Al 50 ¥ #18 & 2007

twin pregnancies. Fertil Steril 2000;74:683-9.

14) Assisted reproductive technology in the United States and
Canada: 1993 results generated from the American Society
for Reproductive Medicine/Society for Assisted Reproductive
Technology Registry. Fertil Steril 1995;64:13-21.

15) Bernasko J, Lynch L, Lapinski R, Berkowitz RL. Twin preg-

nancies conceived by assisted reproductive techniques: ma-

ternal and neonatal outcomes. Obstet Gynecol 1997,89:368-72.

Kang EH, Park EJ, Kim SH, Chae HD, Kim JH, Kang BM,

et al. Pregnancy outcome of in vitro fertilization twin preg-

nancies compared with normally conceived twin pregnancies.

Korean J Obstet Gynecol 2000;43:1597-603.

Nam SH, Lee JE, Moon SO, Choi SJ, Kim HS, Oh SY, et

al. Comparison of pregnancy outcomes based on chorionicity

between spontaneous and in vitro fertilization twins. Korean

J Obstet Gynecol 2006;49:1638-45.

Manoura A, Korakaki E, Hatzidaki E, Bikouvarakis S, Pa-

pageorgiou M, Giannakopoulou C. Perinatal outcome of twin

pregnancies after in vitro fertilization. Acta Obstet Gynecol

Scand 2004;83:1079-84.

Zuppa AA, Maragliano G, Scapillati ME, Crescimbini B,

Tortorolo G. Neonatal outcome of spontaneous and assisted

twin pregnancies. Eur J Obstet Gynecol Reprod Biol 2001;

95:68-72.

Olivennes F, Kadhel P, Rufat P, Fanchin R, Fernandez H,

Frydman R. Perinatal outcome of twin pregnancies obtained

after in vitro fertilization: comparison with twin pregnancies

obtained spontaneously or after ovarian stimulation. Fertil

Steril 1996;66:105-9.

21) Hendershot GE. Maternal age and overdue conceptions. Am
J Public Health 1984;74:35-8.

22) Seoud MA, Nassar AH, Usta IM, Melhem Z, Kazma A,
Khalil A. Impact of advanced maternal age on pregnancy
outcome. Am J Perinatol 2002;19:1-8.

16

N

17

-

18

N

19

=

20

=

- 745 -



