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Abstract 

Background: One of the most important points concerning the patients who 

undergo assisted reproductive techniques (ART) for getting pregnant can be the 

possible neonatal chromosomal abnormalities as a result of these methods. 

Objective: This study was conducted to help answering a part of this question.  

Materials and Methods: This is a historical cohort study from April 2006 to April 

2007. Data were collected from women admitted in Mehregan Hospital and Esfahan 

Infertility Center. 225 of 2000 infertile women who had taken ART methods and 

225 of 1800 women undergoing no ART treatment were included in our study. All 

of the cases were aged 35 or more. Data were obtained from patient files from 2 

infertility centers of Isfahan, Iran. 

Results: Chromosomal analysis was successfully performed for all clinically 

suspicious infants for trisobmy 21. As a result, 4 cases of trisomy 21 in ART group 

and 7 in non-ART group were found. Two cases from IUI, 1 case of IVF and 1 of 

ICSI were found to have trisomy 21 in infants. There was no statistically difference 

in occurring trisomy 21 in our two groups of study and this was also the same for 

women undergoing IVF and ICSI. 

Conclusion: ART methods did not increase the rate of Trisomy 21 according to our 

study although we found less in ART group, it was not statistically significant. 

 
Key words: Infertility, trisomy 21, ART, neonate anomaly. 
 

This article extracted from M.D. thesis. (Amin Firouzmand) 

 
Introduction 

 

hromosomal abnormalities such as 

trisomy 21 is one of the most 

important problems concerning the 

mothers who seek pregnancy. Is it more 

common in neonates coming from assisted 

reproductive techniques (ART) in the patients 

with infertility? The study was conducted to 

answer this question. Peschka and colleagues 

showed that "a high number of infertile 

couples in an Intra cytoplasmic insemination 

ICSI program are affected by chromosomal 

aberrations which occur in both sexes" (1). In 

one study a decrease in pregnancy 

associated plasma protein A and an increase 

in HCG levels indicated more risk for occurring 

trisomy 21 after using ART methods (2). Feng 

et al for the first time, showed that risks of 

gene mutation may increase in the ART 

offspring, even though their fathers have 

normal spermatogenesis and genetic 

background (3).  

Screening for genetic factors and 
chromosomal abnormalities is indicated for 
couples undergoing ART due to the higher 
prevalence of these factors in infertile couples 
compared to the population as a whole 
although different chromosome aberrations 
have been reported elsewhere (4). Occurring 
chromosomal abnormalities in infants 
proportionally pertains to maternal age and 
highly influenced by the age of 35 or more. 
Some cases of trisomy 21 were reported in 
Isfahan infertility centers as a result of ART 
treatments especially in women by the age of 
35 or more. This made a serious question in 
their mind to know if these methods really 
increase the incidence of trisomy 21 in their 
infants. Very few investigations had been 
made in Iran in order to offer a proper answer 
to this critical question. Different results 
reported by many studies motivated us to 
conduct a study to determine the prevalence 
of trisomy 21 at infants of women undergoing 
ART and compare it with who become 
pregnant by traditional methods. 
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Materials and methods 
 

In order to investigate the effect of ART on 

occurring trisomy 21 in infants, we run a 

historical cohort study from April 2006 to April 

2007. The place for our study was Isfahan 

Infertility Center and Mehregan Hospital that 

both were assumed as important centers in 

this field. Information was taken from patients’ 

files that were existed in our centers of 

reference. Oral consent was obtained from 

participants by phone. This article has been 

accepted as a student thesis in Isfahan 

University of Medical Sciences and ethical 

committee by this code: 387451. 

The including criteria was women 35 years 

old or more who underwent ART treatments 

because of infertility and made delivery in our 

centers of reference and also women that 

were not under the mentioned treatments by 

the same range of age that came to the 

centers for the same reason as the control 

group. Tests were done for all clinically 

suspicious infants for diagnosing trisomy 21. 

The exclusion criteria were those infertile 

women who delivered neonates with other 

anomalies and those patients aged under 35. 

Genetic tests for trisomy 21 were just obtained 

for clinically suspicious infants that included 

dysmorphic features, congenital malformation, 

and other health problems and medical 

condition. 225/2000 women by the age of 35 

and beyond had ART from April 2006 to April 

2007 were collected by the mentioned 

methods. 

225 of 1800 women by the age of 35 and 

beyond without taking ART who came to the 

same centers for delivery were selected by 

the same method during the same time. All of 

the cases and also the control group were 

examined during one complete year. Data 

were collected from structural check lists that 

were existed for all women in our study. 

Cases of trisomy 21 in infants were collected 

by the files that were in the same centers. The 

rates of trisomy 21 in infants as a result of In 

Vitro Fertilization (IVF) and ICSI were also 

compared. Chromosomal studies to detect 

trisomy 21 were also available at the same 

centers by genetic specialists. Tests were 

performed for all clinically suspicious 

neonates who were reported by 

neonatologists. 

Statistical analysis 
X2 Test and Fisher, S exact test were 

applied for statistical evaluation in order to 
compare the prevalence of trisomy 21 
between ART and non-ART group. Data were 
analyzed by SPSS software (version 15). 
 

Results 
 

As a result 225 women in ART group by 
the mean age of 37.04±2.43 years were 
compared with 225 women in the normal 
group by the mean age of 37.13±2.44 years. 
Leven’s test for equality of variances and t-
test for equality of means were performed. 
The ART group consisted of IUI (intra uterine 
insemination), IVF (invitro fertilization) and 
ICSI (intracytoplasmic injection). According to 
age description 110 cases of IUI in our study 
had a mean age of 37.22 years and 57 cases 
of IVF had 36.75 years and 58 cases of ICSI 
had 36 years respectively. In non-ART 
(normal) group a mean age of 37.13 years 
was observed. The mean age of the total 
group that consisted of all 450 women was 
37.08 years which is shown in Descriptive 
table. The two groups were demographically 
matched. The normal group consisted of 7 
cases of trisomy 21 (3.1%) and 218 infants 
remaining without diagnosing of trisomy 21 
(96.9%).  

In ART group 4 cases of trisomy 21 (1.8%) 
were existed and the remainder accounted for 
221 infants (98.25%). The total number of 
trisomy 21 was 11 cases (2.4%). Trisomy 21 
percentile in both groups is shown in table I. 
The rate of trisomy 21 in ART group 
accounted for 2 cases (1.8%) in IUI and 1 
case (1.8%) in IVF and 1 case (1.7%) in ICSI 
(Table II). There was no statistically difference 
between the two above mentioned groups. 
There was no significant difference in 
occurring trisomy 21 between IVF, IUI and 
ICSI.  
 

Table I. Comparison of the rate of trisomy 21 in ART and 

non-ART groups 
 Trisomy 21 Normal neonates 

ART group* 4 (1.8%) 221 (98.2%) 

Non ART group* 7 (3.1%) 218 (96.15) 
Total 11 439 

Data are presented as n (%). 

 

 

Table II. Rate of trisomy 21 in different type of ART 
 IUI IVF ICSI Total 

ART group 2 (1.8%) 1 (1.8%) 1 (1.7%) 4 (1.85) 

Data are presented as n (%). 
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Discussion 
 

The infertile people who are candidate for 
ART management always are worry about the 
probability of developing congenital anomalies 
in their infants if they become pregnant. 
Trisomy 21 is the most important anomaly 
between the live neonates (5). Some studies 
have shown different results about this 
problem. As a beginning we conducted this 
comparison study just for investigating the 
prevalence of trisomy 21 in infants of ART and 
non-ART groups. It is also difficult to find out 
and compare the rate of trisomy 21 in ICSI, 
IVF and IUI in literature (6).  

As mentioned above, there was no 
significant difference of trisomy 21 in infants 
between these two mentioned groups (ART 
and non-ART group). There was no significant 
difference in occurring trisomy 21 between 
IVF and IUI and ICSI respectively. Many 
studies in this field confirm our findings to 
some extents. In the study of Simpson and 
lamb malformations in live born infants were 
not increased as a result of ICSI (7). Basaran 
et al indicate that cytogenetic investigations of 
the ICSI parents and fetuses are essential for 
the families, genetic counselors and also 
reproductive centers. In fetal karyotyping, de 
novo structural chromosome abnormalities 
and mosaicism should be taken into 
consideration (8). 

Neri et al showed there was no indication 

that ICSI children present more congenital 

defects or express a lower psychomotor 

development (9). In another study higher 

prevalence of trisomy 21 was not detected as 

a result of ICSI (7). Macas et al showed that 

the incidence of chromosomal anomalies in 

fetuses resulted from ICSI was more than in 

IVF (10). In a study in Lebanon, results show 

significantly higher frequencies of sex 

chromosome disomies in the group of patients 

with oligozoospermia compared with a control 

group of fertile males. Altogether, the results 

suggest that Lebanese oligozoospermic men 

undergoing ART may have an increased risk 

of transmitting sex chromosome anomalies to 

their offspring, as well as, in some cases, 

trisomy 21 (11).  
Morel’s et al stressed the importance of 

karyotyping both male and female partners 
before ICSI. Adequate genetic counselling, 
possibly followed by prenatal diagnosis, 

should be offered if a chromosomal anomaly 
is detected (12). Couples should be informed 
of the risks of an abnormal result related to 
sperm quality, and of the risk linked to a 
prenatal procedure as well as about the 
relatively benign character of some 
chromosomal anomalies such as de-novo 
structural anomalies or sex chromosomal 
anomalies in order to be able to make a 
choice for prenatal testing, or not (13). We 
cannot propose a precise and complete result 
because of the limitations of our study. For 
instance trisomy tests were just made for the 
clinically suspicious infants who may affect 
our results. 
 

Acknowledgments 
 

The author wish to thank Dr. Mehdi Ahmadi 
and also vice chancellery of Isfahan University 
of Medical Sciences for financial support. 
 

Conflict of interest 
 

There was no conflict of interest in any of 
the authors. 
 

References 
 
1. Peschka B, Leygraaf J, Van der Ven K, Montag M, 

Schartmann B, Schubert R, et al. Type and 
frequency of chromosome aberrations in 781 couples 
undergoing intracytoplasmic sperm injection. 1999; 
14: 2257-2263. 

2. Goetzl L, Krantz D, Simpson JL, Silver RK, Zachary 
JM, Pergament E, et al. Pregnancy-associated 
plasma protein A, free β-hCG, nuchal translucency, 
and risk of pregnancy loss. Obstet Gynecol 2004; 

104: 30-36. 
3. Feng C, Wang LQ, Dong MY, Huang HF. Assisted 

reproductive technology may increase clinical 
mutation detection in male offspring. Fertil Steril 

2008; 90: 463-464. 
4. Marchina E, Imperadori L, Speziani M, Omodei U, 

Tombesi S, Barlati S. Chromosome abnormalities 
and YQ microdeletions in infertile Italian couples 
referred for assisted reproductive technique. Sex 
Dev 2007; 1: 347-352. 

5. Cunningham FG, Leveno KJ, Bloom SL, Hauth JC, 
Rose DJ, Spong CY. In: Genetics. Cunningham FG, 
Leveno KJ, Bloom S L, Hauth JC, Rose DJ, Spong 
CY. Williams Obstetrics. 23

rd
 Ed. Mc Graw Hill; 2010: 

266-286. 
6. Fritz MA, Speroff L. Molecular biology for clinicians. 

Fritz MA, Speroff L. Clinical Gynecology 
endocrinology and infertility. 8

th
 Ed. Lippincott 

Williams; 2011: 3-28. 
7. Simpson JL, Lamb DJ. Genetic effects of 

intracytoplasmic sperm injection. Semin Reprod Med 

2001; 19: 239-249. 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

rm
.ir

 o
n 

20
25

-1
1-

17
 ]

 

                               3 / 4

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Peschka%20B%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Leygraaf%20J%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Van%20der%20Ven%20K%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Montag%20M%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Schartmann%20B%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Schubert%20R%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Goetzl%20L%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Krantz%20D%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Simpson%20JL%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Silver%20RK%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Zachary%20JM%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Zachary%20JM%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Pergament%20E%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
javascript:AL_get\(this,%20'jour',%20'Obstet%20Gynecol.'\);
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Simpson%20JL%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lamb%20DJ%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
https://ijrm.ir/article-1-547-en.html


Ghahiri et al 

438                                                       Iranian Journal of Reproductive Medicine Vol. 12. No. 6. pp: 435-438, June 2014 

8. Basaran S, Engur A, Aytan M, Karaman B, Ghanbari 
A, Toksoy G, et al. The results of cytogenetic 
analysis with regard to intracytoplasmic sperm 
injection in males, females and fetuses. Fetal Diagn 
Ther 2004; 19: 313-318. 

9. Neri QV, Tanaka N, Wang A, Katagiri Y, Takeuchi T, 
Rosenwaks Z, et al. Intracytoplasmic sperm injection. 
Accomplishments and qualms 2004; 56: 189-196. 

10. Macas E, Imthurn B, Keller PJ. Increased incidence 
of numerical chromosome abnormalities in 
spermatozoa injected into human oocytes by ICSI. 
2001; 16: 115-120. 

11. Younes BG, Hazzouri KM, Chaaban MJ, Karam WG,  

Abou Jaoude IF, Attieh JH, et al. High frequency of 
sex chromosomal disomy in spermatozoa of 
Lebanese infertile men. J Androl 2011; 32: 518-523.  

12. Morel F, Douet-Guilbert N, Le Bris MJ, Amice V, Le 
Martelot MT, Roche S, et al. Chromosomal 
abnormalities in couples undergoing intracytoplasmic 
sperm injection. A study of 370 couples and review 
of the literature. Int J Androl 2004; 27: 178-182. 

13. Bonduelle M, Van Assche E, Joris H, Keymolen K, 
Devroey P, Van Steirteghem A, et al. Prenatal testing 
in ICSI pregnancies: incidence of chromosomal 
anomalies in 1586 karyotypes and relation to sperm 
parameters. Hum Reprod 2002; 17: 2600-2614. 

 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

rm
.ir

 o
n 

20
25

-1
1-

17
 ]

 

Powered by TCPDF (www.tcpdf.org)

                               4 / 4

http://www.ncbi.nlm.nih.gov/pubmed?term=Basaran%20S%5BAuthor%5D&cauthor=true&cauthor_uid=15192289
http://www.ncbi.nlm.nih.gov/pubmed?term=Engur%20A%5BAuthor%5D&cauthor=true&cauthor_uid=15192289
http://www.ncbi.nlm.nih.gov/pubmed?term=Aytan%20M%5BAuthor%5D&cauthor=true&cauthor_uid=15192289
http://www.ncbi.nlm.nih.gov/pubmed?term=Karaman%20B%5BAuthor%5D&cauthor=true&cauthor_uid=15192289
http://www.ncbi.nlm.nih.gov/pubmed?term=Ghanbari%20A%5BAuthor%5D&cauthor=true&cauthor_uid=15192289
http://www.ncbi.nlm.nih.gov/pubmed?term=Ghanbari%20A%5BAuthor%5D&cauthor=true&cauthor_uid=15192289
http://www.ncbi.nlm.nih.gov/pubmed?term=Toksoy%20G%5BAuthor%5D&cauthor=true&cauthor_uid=15192289
http://www.ncbi.nlm.nih.gov/pubmed/15192289
http://www.ncbi.nlm.nih.gov/pubmed/15192289
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Neri%20QV%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Tanaka%20N%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Wang%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Katagiri%20Y%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Takeuchi%20T%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Rosenwaks%20Z%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Palermo%20GD%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed/11139548?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=1
http://www.ncbi.nlm.nih.gov/pubmed/11139548?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=1
http://www.ncbi.nlm.nih.gov/pubmed/11139548?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=1
http://www.ncbi.nlm.nih.gov/pubmed?term=Younes%20BG%5BAuthor%5D&cauthor=true&cauthor_uid=21164147
http://www.ncbi.nlm.nih.gov/pubmed?term=Hazzouri%20KM%5BAuthor%5D&cauthor=true&cauthor_uid=21164147
http://www.ncbi.nlm.nih.gov/pubmed?term=Chaaban%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=21164147
http://www.ncbi.nlm.nih.gov/pubmed?term=Karam%20WG%5BAuthor%5D&cauthor=true&cauthor_uid=21164147
http://www.ncbi.nlm.nih.gov/pubmed?term=Abou%20Jaoude%20IF%5BAuthor%5D&cauthor=true&cauthor_uid=21164147
http://www.ncbi.nlm.nih.gov/pubmed?term=Attieh%20JH%5BAuthor%5D&cauthor=true&cauthor_uid=21164147
http://www.ncbi.nlm.nih.gov/pubmed?term=Hazzouri%20MM%5BAuthor%5D&cauthor=true&cauthor_uid=21164147
http://www.ncbi.nlm.nih.gov/pubmed/21164147
http://www.ncbi.nlm.nih.gov/pubmed/15139974
http://www.ncbi.nlm.nih.gov/pubmed/15139974
http://www.ncbi.nlm.nih.gov/pubmed/15139974
http://www.ncbi.nlm.nih.gov/pubmed/15139974
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Bonduelle%20M%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Van%20Assche%20E%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Joris%20H%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Keymolen%20K%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Devroey%20P%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Van%20Steirteghem%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Liebaers%20I%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
https://ijrm.ir/article-1-547-en.html
http://www.tcpdf.org

