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Since the first successful birth after in vitro fertilization
and embryo transfer (IVF/ET) reported in 1978 [1], the
technique has been used widely and a great number of
successful pregnancies have been achieved [2]. This
technique brings hope for infertile couples who would
like to have their own child. However, the obstetric,
perinatal, and neonatal outcomes of IVF pregnancies are
always the major concern for both physicians and parents.
Previous studies of IVF pregnancies found discrepant
outcomes [3–6]. IVF pregnancies may lead to higher
frequencies of preterm birth, low birth weight, small size
for gestational age, and perinatal mortality compared
with pregnancies from natural conception [4, 5]. The
increase in preterm birth may be due to the high rate of
multiple pregnancies with IVF [4]. However, later studies
revealed that the obstetric and perinatal outcome of IVF

Background and Purpose: This study compared the neonatal outcome between infants
born after in vitro fertilization (IVF) and after natural conception at National Taiwan
University Hospital.
Methods: All medical records of women who underwent IVF and gave birth at our
hospital from January 1995 to December 1996 were reviewed. The charts of their
offspring were also reviewed. We compared the neonatal outcome of infants born
after IVF with that of infants born after natural conception. Neonatal outcome was
evaluated based on preterm birth, very low birth weight (VLBW), perinatal morbidity,
and neonatal mortality.
Results: A total of 75 women underwent IVF and gave birth to a total of 100 live
newborns and two fetuses with intrauterine death during the 2-year study period.
Among these newborns, the prevalence of preterm birth was 28%, of perinatal
morbidity was 17%, and of neonatal mortality was 3%, which were significantly higher
than those among the 7,736 neonates born after natural conception. However, the
rate of VLBW was similar between the two groups. The rate of preterm birth for
twin pregnancies was higher than that for singleton pregnancies in both groups.
Conclusion: This study showed that infants born after IVF had a higher risk of preterm
birth and higher perinatal morbidity and neonatal mortality.

pregnancies seemed not dissimilar from those of natural
pregnancies [6].

IVF was introduced in Taiwan in 1985 [7]. Its use has
increased since then, and has produced many newborns
each year in Taiwan. While both physicians and parents are
eager to learn about the prognosis of these newborns, reports
about neonatal outcome of IVF pregnancies are still lacking
in Taiwan. This study compared the neonatal outcome
between infants conceived by IVF and by natural conception.

Patients and Methods

All medical records of women who underwent IVF and
gave birth at National Taiwan University Hospital
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Table 1. Comparison of neonatal outcome between infants in the in vitro fertilization (IVF) and natural conception groups

IVF, n (%) (n = 100) Natural conception, n (%) (n = 7,736) P

Preterm birth 28 (28.0) 309 (4.0) < 0.01
VLBW 6 (6.0) 325 (4.2) 0.70
Perinatal morbidity

VLBW included 17 (17.0) 451 (5.8) < 0.01
VLBW excluded* 11 (11.7) 126 (1.7) < 0.01

Neonatal mortality
Total 3 (3.0) 49 (0.6) < 0.01
NICU only† 3 (17.7) 49 (10.9) 0.74

*Excluding infants admitted to neonatal intensive care unit (NICU) purely due to very low birth weight (VLBW); †calculation according
to the population admitted to NICU.

(NTUH) from January 1995 through December 1996
were reviewed. The charts of their offspring were also
reviewed for data on gestational age, birth weight,
perinatal morbidity, and neonatal mortality. Preterm
birth was defined as birth before 37 weeks' gestational
age, and very low birth weight (VLBW) was defined as
birth weight of less than 1,500 g. Perinatal morbidity
was defined as admission to the neonatal intensive care
unit (NICU) immediately after birth except for those
infants admitted purely due to VLBW.

If more than two fetuses were noted in IVF
pregnancies, fetal reduction to not more than two
fetuses was performed after informed consent was
obtained from parents.

The total number of infants who were born as a
result of natural conception during the 2-year period
was also recorded. The incidence of preterm birth,
VLBW, perinatal morbidity, and neonatal mortality
were compared between the IVF and natural concep-
tion groups. Chi-square test was used to evaluate the
difference between these two groups and a p value of
less than 0.05 was defined as significant.

Results

Sevety-five women underwent IVF and delivered a child
at NTUH during the 2-year period, including 100 live
babies and two fetuses with intrauterine death. Among
them, 50 infants were born to 25 mothers (33%) with twin
pregnancies. Due to the policy of fetal reduction for
pregnancies with more than two fetuses, there were no
triplets or higher-order births in our IVF group. Eleven
mothers (14.7%) underwent the fetal reduction proce-
dure in the second trimester. During the study period,
7,736 infants were born from natural conception.

Neonatal outcome was compared between IVF
and natural conceptions (Table 1). Nineteen women

(25.3%) in the IVF group delivered prematurely. The
prevalence of preterm birth in the IVF group (28%) was
higher than that in the natural conception group (4%).
In the IVF group, preterm birth was more prevalent in
twin than in singleton pregnancies (p = 0.05). However,
the prevalences of VLBW, morbidity, and mortality were
similar between singleton and twin pregnancies in the
IVF group (Table 2). The rate of VLBW in the IVF group
was similar to that in the natural conception group. More
infants in the IVF group were admitted to the NICU
immediately after birth than in the natural conception
group. After exclusion of those infants admitted to the
NICU purely due to VLBW, infants in the IVF group were
still admitted to the NICU more than those in the natural
conception group (p < 0.01). The causes of admission to
the NICU immediately after birth included respiratory
distress (7 cases), VLBW (6), severe anemia (1), ileus (1),
imperforate anus (1), and severe asphyxia (1). The seven
infants with respiratory distress recovered within 2 days
although no definite etiology of the condition was
identified.

Two infants with congenital anomaly were born in
the IVF group (2%), including one with Down syn-
drome and one with imperforate anus.

The mortality rate in the IVF group was significantly
higher than that in the natural conception group. Two
infants in the IVF group died of extremely low birth
weight and one infant died of ileus with acute renal
failure. However, among those infants admitted to the
NICU, the mortality rates were similar for those conceived
by IVF and natural conception (p = 0.74).

Discussion

The prevalence of preterm birth in this series of IVF
pregnancies (28%) was similar to those in previous
reports (25–30%) [4, 8]. Our study found a higher
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Table 2. Comparison of the neonatal outcome between twin
and singleton pregnancies in the in vitro fertilization (IVF)
group

Twin n (%) Singleton n (%) p

Preterm birth 9 (36) 10 (20) 0.05
VLBW 3 (6) 3 (6) 1
Morbidity 8 (16) 9 (18) 0.70
Mortality 2 (4) 1 (2) 0.80

VLBW = very low birth weight.

prevalence of preterm birth but no difference in the
incidence of VLBW, morbidity, or mortality in twin
pregnancies compared to singleton pregnancies in the
IVF group, which is compatible with the findings of
Wennerholm et al that the high rate of preterm birth
may be due to multiple pregnancies [6]. However, in
addition to multiple pregnancies, the underlying cause
of infertility and higher maternal age may also play
important roles in preterm birth [9]. The rate of twin
pregnancies in our IVF group was similar to previous
reports [2, 10]. Owing to the policy of fetal reduction
in our hospital, the rate of VLBW infants in the IVF
group was similar to that in the natural conception
group, and there were no triplets or higher-order
births. These results are different from a previous study
[4], and suggest that fetal reduction to two fetuses or
less may promote mothers to bear slightly larger babies
despite a higher incidence of preterm birth [11].

Because the NICU mortality rate was similar be-
tween the two groups, the severity of illness requiring
admission to the NICU might have been comparable
between the two groups. Perinatal morbidity was higher
in IVF infants than in natural conception infants, even
after exclusion of those infants admitted to the NICU
purely due to VLBW, which is compatible with a previ-
ous report [6]. Respiratory distress was the major cause
of the need for neonatal intensive care in our series.
Further population study is needed to determine the
reason for this finding.

Similar to the findings of Wennerholm et al [4], the
neonatal mortality rate in this study was higher in the
IVF group than in the natural conception group. The
most common cause of death was extremely low birth
weight (2/3). This finding indicates that prevention of
extreme preterm birth is the most important factor to
decrease the rate of neonatal death in infants born
after IVF pregnancies.

In conclusion, infants born after IVF pregnancies
were at increased risk of preterm birth, perinatal
morbidity, and neonatal mortality in our study. Mul-
tiple pregnancies made an important contribution to
preterm birth. Fetal reduction to two fetuses or less may
decrease the rate of VLBW infants. Determination of
the most effective methods to prevent preterm birth
and to decrease morbidity and mortality will require
further study.
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