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				Introduction

				Assisted reproductive technologies (ART) are known as a treatment for infertility in which oocyte undergoes manipulation outside body. In vitro fertilization (IVF) and Intra cy-toplasmic sperm injection (ICSI) are the most common methods of ARTs. Nowadays, these methods are used widely all around the world such as the United States of America (USA) with more than 134000 ARTs in 2005 result-ing in 52000 births, about 1% of American 

				population. There are about 4000000 infertile couples in Iran predicted to increase by 25000 every year [1]. 

				However, studies on the long and short-time effects of ARTs on the health of newborns are not as much as rapid progresses in infertility treatment. It has remained a question if ARTs can lead to more birth defects rather than nat-ural pregnancies since the invention of these methods. 

				Previous studies in various parts of the world had different results; some studies concluded 

			

		

		
			
				
					Abstract

					Background: Assisted reproductive technologies (ART) are known as a treatment for infertil-ity in which oocyte undergoes manipulation outside body. The aim of this study was to study the evaluation of birth defects in infants conceived through assisted reproductive technolo-gies (ART) and compare them with naturally-conceived infants.Materials and Methods: In this retrospective study, four hundred naturally-conceived infants and 400 infants conceived by ARTs between 20 March and 20 November 2012 in Gha’em Hospital and Sheikh Hospital of Mashhad in Iran participated in this study. Infants were evaluated by a pediatrician at the time of birth, 10 days and 40 days after birth. Correlation between the use of IVF and/or ICSI methods and birth defects was evaluated.Results: Of total 800 infants (450 boys and 350 girls), half of the infants were conceived through natural pregnancy, 200(25%) through in-vitro fertilization (IVF) and 200 (25%) intra- cytoplasmic sperm injection (ICSI). In Infants conceived by IVF, 5 cases (2.5%) had a kind of birth defect just similar to those conceived by ICSI; while 4 cases had birth defects in natural pregnancy. There was no significant correlation between the use of IVF and/or ICSI methods in terms of birth defects (P=0.280).Conclusion: We found that using IVF or ICSI methods is not associated with increasing birth defects.[GMJ.2015;4(4):146-50]
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				that there are more birth defects induced by ARTs [2]. Others reported a similar rate of birth defects in infants conceived by ARTs and those by natural pregnancies [3, 4].

				Regarding these results, we aimed to assess birth defects in infants conceived by IVF and ICSI in comparison with those conceived by natural pregnancies.

				Materials and Methods

				This retrospective study was conducted be-tween 20 March and 20 November 2012. Four hundred infants, conceived by natural preg-nancies during this period, were selected us-ing convenience sampling method in Gha’em Hospital and Sheikh Hospital of Mashhad in Iran. 

				All infants who were conceived by IVF or ICSI in “Mashhad Montaserieh Center of Infertility Treatment” between March 2006 and Febru-ary 2012 were assessed. Their parents were asked to answer a questionnaire including age of couples including: 20-25 years, 26-30 years, 31-35 years and 36-40 years, previous pregnancy history, abortion history, personal and family history of infant born with birth defects including: cardiac anomalies, esoph-ageal atresia, anorectal atresia, hypospadias, ureterovesicular junction obstruction (UVJO), cleft lip, cause of infertility, type of treatment and singleton or multiple pregnancies by re-viewing previous medical records. Parents were asked to return to the hospital with their babies. The result of evaluations by pedi-atrician at the time of birth, 10 days and 40 days after birth and birth defects were also re-corded in hospital notes. In the present study, most birth defects were diagnosable except heart septal defects which were recommended echocardiography in case of probability.

				We considered a parental age between 20 and 40 and non-familial marriage as inclusion cri-teria. Cases with a positive history of repeated abortion and family history of fetal anomalies were excluded from this study. 

				Statistical Analysis

				Data were analyzed using statistical package for social sciences (SPSS) version 16 (SPSS Inc. Chicago, IL) for windows. Normal dis-

			

		

		
			
				tribution variables (approved by one-sample Kolmogorov–Smirnov test) were compared using independent sample t-test between the groups and paired sample t-test within the groups. Chi square test also was used to com-pare categorical variables in the two groups. A P-value of less than 0.05 was considered sta-tistically significant.

				Ethical Considerations

				This study was approved in ethics committee of Mashhad University of Medical Sciences and Health Services. Individuals were asked to sign an informed consent before answering the questionnaire. All terms of Helsinki decla-ration were considered and the personal infor-mation remained anonymous.

				Results	

				Of 800 cases(450 boys and 350 girls)analyzed, 200 (25%) infants were conceived through IVF, 200(25%)by ICSI and 400 (50%)by nat-ural pregnancy. Among them, 117(14.6%)infants were born between weeks 28-36 and 683(85.4%) between weeks 37-40 of preg-nancy. In both spontaneous and ART (by IVF or ICSI)pregnancies, most of the infants were born between weeks 37 to 4 (Table 1). There was no significant difference between groups for gestational age (P= 0.547). Men-related problems (48.9%) and ovulation disorders (25.7 %) were the main causes of infertility. While multi-factorial etiologies were the least common causes of infertility (3%) (Figure1).

				In both groups, a majority of pregnancies were singleton; 97.3 % in natural and 65% in ART group (Table 2). While twin (30.5%) and triplet (4.5%) pregnancies were more frequent in ART group. There was a significant rela-tion between multiple pregnancies and ARTs (P<0.001).

			

		

		
			
				Table1: Distribution of Birth Age in Groups

				
					Study Group

				

				
					Weeks 

					28-36

				

				
					Weeks

					 37-40

				

				
					P Value

				

				
					Natural pregnancy

				

				
					55(13.7%)

				

				
					345(86.3%)

				

				
					0.547

				

				
					IVF or ICSI

				

				
					62(15.5%)

				

				
					338(84.5%)

				

			

		

	
		
			
				In mothers who underwent IVF, 152 (76%) cases had no history of previous pregnancy while it was 183 (91.5 %) for ICSI. The age of cases treated by IVF or ICSI ranged be-tween 26 and 30 most frequently (40.5 % in both) but those with spontaneous pregnancy were mostly between 20 to 25 years of age. A significant association is seen between the use of IVF or ICSI and higher age of mothers (P=0.00).

				Male infant number was larger than females in mothers treated by whether IVF (54.5%) or ICSI (57.5%) as well as those with natural pregnancy (56.5%) (Figure2).

				In infants conceived by IVF, 5 cases (2.5%) had a kind of birth defects just similar to those conceived by ICSI (Table 3). 

				Only 4 cases had birth defects in natural preg-nancy. There was no significant correlation between the use of IVF and/or ICSI methods and birth defects (P=0.28).

				Two (1%) cases in IVF group and 1 (0.5%) in ICSI group had cardiac anomalies. 

				No esophageal atresia appeared in IVF group while ICSI and natural pregnancy groups had one case each. Among infants conceived by IVF, there was a (0.5%) case of anorectal atresia. Hypospadias presented in 1 % of IVF group cases and 0.2 % of natural pregnancies. One infant in IVF group had UVJO. Cleft lip and cleft palate involved one case (0.5%) in IVF, one (0.5%) in ICSI and two (0.5%) cases in natural pregnancies.

				Figure 3 demonstrates the distribution of birth defects based on mothers’ age group and their relations. There is no significant association between birth defects and age of pregnancy in both ARTs and natural pregnancy groups.

				Only 4 mothers out of 800 had a history of in-fants born with birth defects in their family. In the present study, all infants with birth defects were negative for this history. 

				There was no significant correlation between positive history for birth defects in the family and infants with birth defects in this study.

			

		

		
			
				 

				Figure1: Frequency of Infertility Causes in ART Group
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				Table2: Distribution of Pregnancies in both Spontaneous ART Group

				
					Study Group

				

				
					Single Pregnancies N(%)

				

				
					Twin Pregnancies N(%)

				

				
					Triple Pregnancies N(%)

				

				
					P Value

				

				
					Natural Pregnancies

				

				
					389(97.3%)

				

				
					8(2%)

				

				
					3(0.7%)

				

				
					<0.001

				

				
					IVF or ICSI

				

				
					260(65%)

				

				
					122(30.5%)

				

				
					18(4.5%)

				

			

		

	
		
			
				Discussion

				We found that using IVF or ICSI methods had no direct effect on birth defects in infants conceived by these methods. In the present study, a majority of infants were born at term gestational ages in both spontaneous and ART groups. Our findings showed that applying ART methods are more associated with twin and triplet pregnancies. We also found that ART methods are applied in mothers with higher ages rather than spontaneous pregnan-cies.

				Previous studies on the rate of birth defects induced by IVF or ICSI showed different re-sults; certain studies have reported ARTs as a predisposing factor for birth defects and some have denied it.

				Han et al. (Shanghai, China) [3] concluded that general prevalence of birth defects in in-fants conceived by ARTs is similar to those born naturally. They also reported that high age of mother and multi parity increase the risk of birth defects. While in the present study, we found no correlation between moth-er’s age and birth defects.

			

		

		
			
				According to Hansen et al. [5], who conducted another study between 1993 and 1997, ARTs are associated with a double risk of birth de-fects. While Olson et al. in a retrospective study and Rimm et al. [6, 7] in a Meta-anal-ysis concluded that infants conceived by IVF had a slightly more birth defects; however, it was not statistically significant which is in concordance with our study. 

				In another study, Sagot et al. [2] compared infants conceived by IVF and intrauterine insemination (IUI) with those conceived nat-urally. They concluded that there is a higher prevalence of major congenital malformations after both IVF and IUI technics. EL-Chaar et al. [8] also mentioned a significant increase in risk of birth defects following IVF and IUI.

				Comparing the obstetric outcomes and con-genital abnormalities in pregnancies con-ceived by IVF, ICSI and in vitro maturation (IVM), Buckett et al. [4] reported an increased risk of congenital abnormalities by all ART pregnancies.

				Källén et al. [9] demonstrated that congenital abnormalities slightly increased after IVF in two different periods of study.

			

		

		
			
				Figure2. Distribution of Gender based on Preg-nancy Methods
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						Table3: Congenital Anomalies based on Pregnancy Methods

						
							Method of Pregnancy

						

						
							Birth Defects N(%)

						

						
							Without Birth Defects

						

						
							P Value

						

						
							IVF or ICSI

						

						
							10(2.5%)

						

						
							390(97.5%)

						

						
							0.28

						

						
							Natural

						

						
							4(1%)

						

						
							396(99%)

						

					

				

			

		

		
			
				Figure3. Distribution of Congenital Anomalies based on Mothers’ Age
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				AL-Fifi et al. [10] concluded that ICSI con-ceived pregnancies are not associated with more congenital abnormalities compared to naturally conceived pregnancies and they are also characterized by more gestations and live-born.

				In a review article Lu et al. [11] mentioned that although a majority of infants conceived by ARTs are normal, there is increasing evi-dence that they face more poor perinatal out-comes as well as birth defects.

				Farhangniya et al. [12] also reported a higher risk of major congenital malformations asso-ciated with pregnancies resulted from ARTs in Tehran, Iran.

			

		

		
			
				Conclusion

				In conclusion, there is no relation between applying ARTs and increased risk of congeni-tal abnormalities. Future studies with a larger amount of samples are needed.
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Abstract

Background: Assisted reproductive technologies (ART) are known as a treatment for infertil-
ity in which oocyte undergoes manipulation outside body. The aim of this study was to study
the evaluation of birth defects in infants conceived through assisted reproductive technolo-
gies (ART) and compare them with naturally-conceived infants.Materials and Methods: In
this retrospective study, four hundred naturally-conceived infants and 400 infants conceived by
ARTSs between 20 March and 20 November 2012 in Gha’em Hospital and Sheikh Hospital of
Mashhad in Iran participated in this study. Infants were evaluated by a pediatrician at the time of
birth, 10 days and 40 days after birth. Correlation between the use of IVF and/or ICSI methods
and birth defects was evaluated.Results: Of total 800 infants (450 boys and 350 girls), half of
the infants were conceived through natural pregnancy. 200(25%) through in-vitro fertilization
(IVF) and 200 (25%) intra- cytoplasmic sperm injection (ICSI). In Infants conceived by IVF,
5 cases (2.5%) had a kind of birth defect just similar to those conceived by ICSIL: while 4 cases
had birth defects in natural pregnancy. There was no significant correlation between the use of
IVF and/or ICSI methods in terms of birth defects (P=0.280).Conclusion: We found that using
IVF or ICSI methods is not associated with increasing birth defects.[GMJ.2015;4(4):146-50]

Keywords: Assisted Reproductive Technologies (ART); In Vitro Fertilization (IVF);
Intra Cytoplasmic Sperm Injection (ICSI): Birth Defects: Congenital anomalies.
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