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ABSTRACT

Purpose: To compare the growth and neurodevelopmental outcomes of preterm
twins conceived by in vitro fertilization (IVF) with those naturally conceived.
Methods: We reviewed the electronic medical records of 64 children assessed by
K-ASQ (Korean ages & stages questionnaires) at 18 month or 24 month of corrected age.
Physical growth was evaluated by Z-scores of weight, length and head circumference at
12 months and 24 months.

Results: Thirty eight (59.4%) preterm twins were the in vitro fertilization group
and 26 (40.6%) preterm twins were in the natural conception group. Significantly
higher rate of monochorionicity and small for gestational age were detected in the
natural conception group (P value=0.001, P value=0.025, respectively). Z scores of
weight, length and head circumference were calculated in 56 (87.5%) infants and
51 (79.7%) infants at 12 months and 24 months, respectively. Physical growth did
not differ between the two groups. Fifty nine (92.2%) and 40 (65.2%) preterm twins
were assessed by K-ASQ at 18 months and 24 months, respectively. There were no
significant differences in the rates of cases scored less than -2 standard deviation
below the mean in K-ASQ between the IVF and natural conception groups.
Conclusion: Growth and neurodevelopmental outcomes of preterm twins conceived
by IVF were comparable with that of naturally conceived preterm twins.
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Table 1. Comparison of Characteristics and Morbidities between In
Vitro Fertilization and Natural Conception Group

Characteristics IVF twins Natural twins P
(n=38) (n=26) value

Maternal age (years) 33.5+3.6 31.1+2.5 0.005
Maternal education

>Graduate school 5(16.7%) 2 (8.7%) 0.69

>University 19 (50%) 14(53.8%)  0.85
Monochorion 4(12.1%) 13 (54.2%) 0.001
Preeclampsia 4(10.5%) 0 0.14
PROM 25(65.8%)  10(38.5%)  0.31
Chorioamnionitis 9(23.7%) 7(26.9%) 0.77
GDM 8(21.1%) 1(3.8%) 0.71
Any antenatal steroid 34(89.5%) 25(96.2%) 0.64
Cesarean section 22 (57.9%) 20 (76.9%) 0.12
Apgar score at 1 min. 4.7£2.1 4.242.1 0.44
Apgar score at 5 min. 6.6+1.7 6.8+0.9 0.96
Male gender 24 (63.2%) 12 (46.2%)  0.18
Gestational age (weeks) 28.2+2.4 28.1+2.4 0.98
Birth weight (g) 1,082+427 1,235+372 0.68
SGA 2(5.3%) 7(26.9%) 0.025
Birth weight (Z) -0.61+0.88 -0.54+0.88 0.74
Height (Z) -0.19+0.85 -0.28+1.11 0.8
Head circumference (Z) -0.49+1.0 -0.66+1.11 0.7
Surfactant therapy 13 (34.2%) 10 (38.5%) 0.73
PDA requiring treatment 26 (68.4%) 20 (76.9%) 0.46
BPD (moderate or severe) 15 (39.5%) 15 (57.7%) 0.15
IVH grade 3 or 4 3(7.9%) 3(11.5%) 0.68
PVL 2 (5.3%) 1(3.8%) 1.0
Necrotizing enterocolitis 5(13.2%) 4(15.4%) 1.0
Sepsis 11 (26.3%) 8(30.8%) 0.7
NICU stay (days) 98.3+33.9 77.2+36.4 0.32

Data are presented as n (%) or averagexs.d.

Abbreviations: IVE, fertilization in vitro; PROM, premature rupture
of membrane; GDM, Gestational diabetes mellitus; SGA, Small for
gestational age; Z, Z-score; PDA, Patent ductus arteriosus; IVH, Intra-
ventricular hemorrhage; PVL, Periventricular leukomalacia; BPD,
Bronchopulmonary dysplasia; NICU, Neonatal intensive care unit.
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12 months (Corrected age)

24 months (Corrected age)

IVF twins (n=31) Natural twins (n=25) Pvalue IVF twins (n=30) Natural twins (n=21) Pvalue
Weight (Z) -0.90£1.5 -0.89+1.31 0.93 -1.04£1.56 -1.14+£0.99 0.37
Height (Z) -0.46+1.47 -0.75£1.16 0.69 -0.52£1.25 -0.55+£0.92 0.77
Head (Z) -0.06£1.17 -0.22+1.82 0.54 -0.18+1.10 -0.38+£1.69 0.22
Data are presented as averagezs.d.
Abbreviations: Z, Z-score; Head, Head circumference.
Table 3. Number of Patients under 2 Standard Deviations of K-ASQ Score

18 months (Corrected age) 24 months (Corrected age)

S IVF twins (n=34) Natural twins (n=25) P value IVF twins (n=26) Natural twins (n=14)  Pvalue
Communication 6(17.6%) 4(16.0%) 1.0 1(3.8%) 3(21.4%) 0.12
Gross motor 6(17.6%) 8(32.0%) 0.2 3(11.5%) 2(14.3%) 1.0
Fine motor 3(8.8%) 4(16.0%) 0.44 1(3.8%) 2 (14.3%) 0.28
Problem solving 1(2.9%) 3(12.0%) 0.3 0 1(7.1%) 0.35
Personal/Social 3(8.8%) 4(16.0%) 0.44 3(11.5%) 1(7.1%) 1.0
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Table 4. Neurologic Outcomes of In Vitro Fertilization and Natural
Conception Group

Outcomes IVF twins Natural twins Pvalue
(n=38) (n=26)

Blindness 0 0

Hearing loss 0 0

Cerebral palsy 4(10.5%) 3(11.5%) 1.0

Neonatal Med 2013 Feb;20(1):137-145
http://dx.doi.org/10.5385/nm.2013.20.1.137 141

32 262 tste] 4382
4 174{# H] 8} CHTable 6

g, YA
e, AD W8, 154 5 IG5 D] SHE T
st ol7} S el 191 8 5 A 16

S 0] 387 (59.4%) ) Blste] frofahA| Sk
HEH AHL 29542 757 FH AT 28,242 45

EA) B w3 1,230,9+379.2 gO0 & 74
7%] 1,063.24403.2 gol| H]3}e] -8-2]5}A] 7T}
OH Hz ot A5 FFUAE UERd 24 A
=25A, 7], ] E#9] Z-scored]| = F Tk 2ol 7t gl &
kAol Hiol HA S 915t AHRo| BTt FolH 9= 54
Tzl viste] o Aot HAAHEAA X527 sl
Aot FT T A Wl kol = 197k xfo] 7t %i?iﬁ} 3
WA NES, 71 HAH o] P F, grade 3 0] HE
HAAs S Aot A A4, i, Aotseat %’J
D77 = F 7l 2pe]7F gl

k-,

It AT LS Tt S obelE9 FAT] e Aot
7] EAE AATAE Foto] 24T ofol 53 vl gk Aol A
R A AR AFo] = Tl g R B B2 ZloE Wil
59l omt%? o] B oy Jro] Aol A x]F ) Killen S70] 1982
WH-E 20061744 29| )12 A 9] Aol thete] B aghup

ol oJaha A e)57g o] Al=ke %7191 1982 F-E 1991 Alo]o]
b o] AR, 2|9 uﬂbﬁsﬂr Algote] 357) A% wd
<, HEE 59 W=rt AAFA T HTE Fo) 5] =9kthrt 2005
WRE 2007 Aol el A= X}?i A W23 =2 ghas)

Gom AL A FATAN o] 23h= ujote] 77} Zof

rl

of

Table 5. Number of Patients under 2 Standard Deviations of K-ASQ Score According to Chorionicity

Monochorionic twins (n=17)

Dichorionic twins (n=40)

18 months (CA) 24 months (CA) 18 months (CA) 24 months (CA)

Bt IVF Natural IVF Natural IVF Natural IVF Natural p

twins twins twins twins twins twins twins twins

m=1) (@=13) "  (=3) (@=11) "¢ (m=25) (@=11) "¢ (n=22) (n=z) VAU©
Communication 0 3 0.54 0 3 1.0 5 1 0.64 1 0 1.0
Gross motor 0 5 0.26 0 2 1.0 6 2 1.1 3 0 1.0
Fine motor 0 2 1.0 0 2 1.0 3 2 0.63 1 0 1.0
Problem solving 0 2 1.0 0 1 1.0 1 1 0.52 0 0
Personal/Social 0 2 1.0 0 1 1.0 2 1 1.0 2 0 1.0

Abbreviation: CA, corrected age.
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Table 6. Comparison of Characteristics and Morbidities between
Followed-up Group and Follow-up Lost Group

Follow-up  Lost follow-

Characteristics (n=64) up (n=43) P value
Maternal age (years) 32.6+3.4 32.1+3.6 0.69
Monochorion 17 (29.8%) 11 (25.6%) 0.64
Preeclampsia 4(6.3%) 0 0.15
IVF 38(59.4%) 16 (37.2%)  0.03
PROM 35(54.7%) 19 (44.2%)  0.29
Chorioamnionitis 16 (25%) 5(11.6%) 0.09
GDM 9(14.1%) 3(7.0%) 0.35
Any antenatal steroid 59 (92.2%) 33(76.7%) 0.02
Cesarean section 42 (65.6%) 26 (60.5%) 0.587
Apgar score at 1 min. 4.5+2.1 4.4+1.8 0.79
Apgar score at 5 min. 6.7+1.4 6.1+1.7 0.12
Male gender 36 (53.6%) 27 (62.8%) 0.5
Gestational age (weeks) 28.2+2.4 29.5+2.7 0.01
Birth weight (g) 1,063+403 1,230+379 0.04
SGA 9(14.1%) 5(11.6%) 0.71
Birth weight (Z) -0.58+0.87 -0.47£0.7 0.69
Height (Z) -0.56+1.04 -0.77+1.01 0.45
Head circumference (Z) -0.22+0.96 -0.34+0.93 0.59
Surfactant therapy 23(35.9%) 18 (41.9%) 0.54
PDA requiring treatment 46 (71.9%) 24 (55.8%) 0.09
BPD (moderate or severe) 30 (46.9%) 15 (34.9%) 0.24
IVH grade 3 or 4 6(9.4%) 5(11.6%) 0.71
PVL 3 (4.7%) 6(14.0%)  0.15
Necrotizing enterocolitis 9(14.1%) 6(14.0%) 0.99
Sepsis 18 (28.1%) 6(14.0%)  0.09
NICU stay (days) 71.9+34.9 56.7+38.3 0.05

Data are presented as n (%) or averagex+s.d.

Abbreviations: IVE, In vitro fertilization; PROM, premature rupture
of membrane; GDM, Gestational diabetes mellitus; SGA, Z, Z-score;
Small for gestational age; PDA, Patent ductus arteriosus; IVH,
Intraventricular hemorrhage; PVL, Periventricular leukomalacia; BPD,
Bronchopulmonary dysplasia; NICU, Neonatal intensive care unit.
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