
R5 謝佳琳

Controversy: Is IVF Associated with 
Increased Rate of Birth Defect



In Vitro Fertilization as Associated 
with an Increase in Major Birth 

Defects
Christine K. Olson, M.D

Division of Reproductive Endocrinology and Infertility, Department of 
Obstetrics and Gynecology, University of Iowa

Fertil Steril 2005; 84:1308 –15



• Patients
– From 1989 through 2002
– Children conceived by IVF or IUI at the University of Iowa 

compared with a matched cohort of naturally conceived 
children.









• Different treatments within the IVF category 
– No significant differences in birth defect rates

• ZIFT VS ET
• ICSI- VS non ICSI-

• Cryopreserved embryos VS fresh ones (singletons)

– A higher incidence in twins born after transfer of 
cryopreserved embryos as compared with twins conceived 
after the transfer of “fresh” embryos (OR 2.11, 95% CI 1.03–
4.33, P = .041)



• All infants
– Multiple gestations were associated with a higher birth defect rate than 

singletons
– Triplets and other higher-order multiple gestations were associated with 

increased birth defects

• Control
– A statistically significant increase in defect rate was seen when twins were 

compared with singletons

• IVF or IUI treatment
– no difference in birth defects was seen in twins compared with singletons





• Analyzing the major birth defects of different gender
– IVF

• Male infants had an 8.03% rate of major birth defects, 
compared with a 4.26% rate in female infants (OR 1.96, 
95% CI 1.23–3.12, P.004). 

– IUI or control
• No increase in birth defects among male infants was 

noted



• The birth defect rate was increased after IVF when the analysis 
was limited to term singletons. 

• Among IVF-conceived children, there was no difference in 
birth defect rates after intracytoplasmic sperm injection (ICSI) 
or after transfer of cryopreserved embryos.

• Cardiovascular and musculoskeletal defects and known birth 
defect syndromes were increased after IVF.



• The cause of an increased rate of birth defects in children 
born after IVF is unknown

• Among IVF-conceived children, there was no difference in 
birth defect rates after intracytoplasmic sperm injection (ICSI) 
or after transfer of cryopreserved embryos.



Recent attention

1. Errors in genomic imprinting
– Imprinting defects and impaired gametogenesis lined in men or 

induced with ovulation - inducing medications in women
• reduced sperm concentrations and abnormal genomic imprinting 

in the spermatozoa (Margues CJ. Lancet 2002;363:1700 –2).

– side effect of the infertility treatment
• embryo culture media might predispose to imprinting defects in 

the embryo (Edwards RG. Reprod Biomed Online 2003;7:131– 8. Niemitz EL. 
Am J Hum Genet 2004;74:599–609).

2. A genetic inherent in one or both of the partners, leading to both reduced 
fertility and subsequent birth defects



Children born after assisted fertilization 
have an increased rate of major congenital 

anomalies

Reija Klemetti, M.H.Sc., Finland
Fertil Steril 2005;84:1300 –7



• Patients
– 1996 to 1998 in Finland
– Children from IVF (n =4,559), other ART (n= 4,467), and 

controls (n = 27,078, a random sample of naturally 
conceived children).

• Main Outcome Measures
– Rate of major CAs. 
– Children from IVF and other ART were compared with 

control children, both overall and by plurality, controlling 
for confounding factors by logistic regression.







The risk was only increased for boys, and the risk was decreased for 
multiple IVF girls







• Conclusion 
– IVF was associated with an increased risk for major

CAs among singleton boys and a decreased risk among
multiple girls

– The risk after other ART was only slightly increased.



Congenital abnormalities in children born after 
assisted reproductive techniques:

How much is associated with the 
presence of infertility and how much 

with its treatment?
William M. Buckett, M.D

Department of Obstetrics and Gynecology, McGill University, Montréal, 
Québec, Canada

Fertil Steril 2005;84:1318 –9.



• Couples with infertility might have higher rates of congenital 
abnormality, whether they conceive after ART or 
spontaneously.
– Couples with infertility who conceive spontaneously have poorer 

perinatal outcomes than the general population (Draper ES, Lancet 
1999;353:1746 –9.).

– Chromosomal abnormalities are more frequent in men with severe male 
factor infertility who are referred for IVF/ICSI

– Unexplained female subfertility also confers a higher risk of 
chromosomal abnormality



• Increased risk of congenital abnormality when compared with 
the general population 
– The treatment of ART with ICSI
– Infertility itself

• Future 
– Research to answer these questions 
– Well counseling



Do children born after assisted 
reproductive technology have a higher 

incidence of birth defects?
Francois Olivennes, M.D.

Center for Reproductive Medicin, Hopital cochin, Paris, France
Fertil Steril 2005;84:1325-6



• Klemetti et al. (Fertil Steril 2005;84:1300 –7)

– For IVF children
• The odds ratio (OR) of CA - 1.3 (95% confidence interval [CI] 1.1–

1.6). 
• increased risk among singleton boys 

– For other ART children
• The OR of major  congenital anomalies - 1.3 (95% CI 1.1–1.5)

– Not explained by the maternal characteristics



• Hansen M (Hum Reprod 2005;20:328 –38)
– The pooled OR : 1.40 (95% CI 1.28 –1.53) ~  1.29 (95% 

CI 1.21–1.37). 
– The results were significant for major birth defects and for 

singleton births only. 
– a ≧25% increased risk of birth defects in ART children



• Those studies therefore suggest that ART children could 
have a 25%–40% higher incidence of birth defects.
– The ART technique

• technique itself (e.g., ICSI)
• freezing/thawing
• the culture media
• the medications used in the ovarian stimulation or luteal

phase support
– The underlying causes of infertility



How to counseling

• First , the overall rate of major malformations in the control 
population is low (1%–3%.)
– A 30% increase puts this rate at 1.3%– 3.9%
– More than 95% of children are not carrying a malformation. 

• Second, the classification of the malformation between major 
and minor
– The type of malformation will of course play a major part in the

information provided to patients. 



Thanks for your attention!!
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