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Objective: To evaluate the risk of congenital heart disease (CHD) in offspring of singleton primiparous pregnancies conceived via 
assisted reproductive technology (ART).
Design: Retrospective, nationwide cohort study.
Subjects: Patients with singleton pregnancies who delivered between 2017 and 2021.
Exposure: Singleton pregnancies conceived by natural conception, intrauterine insemination, fresh embryo transfer, and frozen em-
bryo transfer were compared.
Main Outcome Measures: The primary outcome was the rate of CHDs among offspring. Secondary outcomes included CHD subtype 
distribution, sex differences, and perinatal outcomes.
Results: Among 651,964 mother–child pairs, 6.19% were diagnosed with CHD, with the higher incidence in frozen embryo transfer 
(10.4%). Frozen embryo transfer, fresh embryo transfer and intrauterine insemination (IUI) exhibited 54.5%, 29.6%, and 21.5% 
increased risk of CHD compared with natural conception. Frozen embryo transfer was associated with an increased risk of right 
outflow malformations after adjusting for confounding factors. Septal defects and patent ductus arteriosus were increased in both 
the IUI and embryo transfer groups, with the highest prevalence observed in the frozen embryo transfer group. Findings within 
each sex subgroup were consistent with the overall trends. In natural conceptions, male fetuses showed a significantly higher risk 
of conotruncal defects and left ventricular outflow tract anomalies, but a lower risk of patent ductus arteriosus, compared with 
female fetuses. However, in IUI and embryo transfer pregnancies, no significant sex-specific differences were observed across the 
types of CHDs.
Conclusion: Singleton pregnancies achieved through IUI and ART, especially frozen embryo transfer, are associated with a higher 
incidence of CHD in offspring in this population-based study. Sex difference no longer had an impact on the CHD risk in IUI or 
ART. The findings should be communicated to patients undergoing pre-ART counseling. Because our outcome definition was 
based on claims data including mild lesions and early neonatal diagnoses, the absolute prevalence of CHD may appear higher 
than registry-based estimates. (Fertil Steril � 2026;126:67–74. �2026 by American Society for Reproductive Medicine.)
El resumen está disponible en Español al final del artículo.
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P regnancies achieved via assisted reproductive technology (ART) 
carry a higher likelihood of 

adverse outcomes, such as congenital

malformation, preterm birth, growth 
restriction or overgrowth, cesarean 
section, hypertensive disorders, and 
postpartum hemorrhage (1–3). The

risk of congenital malformation has 
been reported to be 30–70% higher 
than that in natural conception (4). 
Therefore, concerns regarding the 
safety issues related to pregnancy 
outcomes are increasing.

Assisted reproductive technology, 
including in vitro fertilization and em-
bryo transfer (IVF-ET)—fresh or frozen 
cycles—and intracytoplasmic sperm 
injection, is widely utilized to achieve 
pregnancy. Numerous studies have 
investigated how these methods affect 
offspring. However, a debate is still
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ongoing, with some studies suggesting an increased risk, and 
others demonstrating no significant association (5). The ma-
jority of the studies included both singleton and multiple 
pregnancies. Notably, multiple pregnancies are associated 
with an elevated risk of fetal malformations.

However, with the introduction of single-ET (SET), the 
incidence of singleton pregnancies has increased steadily. 
Meta-analyses and large observational studies have reported 
an increased risk of obstetric complications (6). This is 
believed to be influenced by the unique environmental fac-
tors associated with ART. Despite the improvement in ART 
technology, the factors such as medications for ovulation in-
duction or pregnancy support, the composition of the culture 
media, duration of in vitro culture, conditions for freezing 
and thawing, hormonal supplementation during implanta-
tion, handling of gametes and embryos, the degree of proce-
dural invasiveness, as well as the underlying cause and 
nature of infertility are plausible causes of pregnancy com-
plications (4, 7, 8).

Congenital heart disease (CHD) is the most frequent type 
of birth defect, accounting for approximately 50% of all 
cases. Approximately 1–2% of children in the general popu-
lation are born with CHD, although these rates cannot 
account for cases resulting in termination or stillbirth. A 
recent meta-analysis of 41 studies reported a 45% increased

risk of CHD in children conceived via ART (9). Similarly, 
other studies have confirmed this association, identifying 
twinning as a major contributing factor (10, 11). 
Additionally, analyses of the specific classification of CHD 
have been inconsistent and limited.

Cohort studies consistently report that male sex is associ-
ated with higher incidence of outflow-tract and other severe 
CHD subtypes such as conotruncal defects, whereas female 
sex more often correlates with milder lesions such as septal de-
fects or patent ductus arteriosus. Recent genomic investigations 
further support a genetic basis for this sex bias and beyond ge-
netics, biological sex differences in cardiac development, gene 
expression, and hormone-mediated signaling, as well as diver-
gent responses to in utero environmental exposures, are hy-
pothesized to contribute to sex-specific vulnerability (12–15).

Herein, we assessed various classifications of CHDs in 
children conceived through IUI and different ART methods 
in singleton pregnancies and examined the influence of 
sex differences.

MATERIALS AND METHODS
The study utilized the Korea National Health Insurance 
(KNHI) claims database to identify all patients who delivered 
singletons for the first time between January 1, 2017, and

FIGURE 1

Flowchart of the enrollment of study participants.
Kim. Risk of congenital heart disease in singleton. Fertil Steril 2026.
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December 31, 2021, along with their child pairs (n = 
651,964). Figure 1 demonstrates the flowchart of study pop-
ulation. Children with CHDs were defined as those diagnosed 
within the first year of life. The exclusion criteria were mul-
tiple pregnancies, chromosomal anomalies, and the absence 
of records. Delivery week and birth status were verified using 
the National Health Screening Program for Infants and Chil-
dren (NHSP-IC) database. However, information on termina-
tion or stillbirth owing to birth defects was unavailable. This 
study followed the Stretching the Reporting of Observational 
Studies in Epidemiology (STROBE) reporting guidelines. The 
study was approved by the Institutional Review Board 
(2025GR0070), which waived the requirement for informed 
consent.

ART was defined according to the criteria established in a 
previous report (16). The main predictive variable was ART 
exposure, including IUI, fresh ET, and frozen ET.

Study outcomes

The primary outcome of CHD was assessed based on the prin-
cipal or secondary diagnosis according to the International 
Classification of Diseases, 10 th Revision (ICD-10) 
(Supplemental Table 1, available online). The secondary out-
comes included severe and nonsevere CHDs. Severe CHDs 
were defined according to a previous study and sex differ-
ences in various types of CHDs were also examined. The 
study categorized various CHDs, including conotruncal 
(Q200, Q201, Q203, Q213, Q214), atrioventricular septal 
defect (AVSD) (AVSD: Q212), anomalous pulmonary venous 
return(APVR) (APVR: Q262, Q263, Q264), left ventricular 
outflow tract (LVOT) (LVOT; Q230, Q231, Q232, Q233, 
Q234, Q238, Q244, Q251, Q252, Q253), and right ventricular 
outflow tract (RVOT) (RVOT: Q220, Q221, Q222, Q223, Q224, 
Q225, Q226, Q228, Q229, Q243, Q255, Q256) malformation. 
Ventricular defects (Q210), atrial defects (Q211), and patent 
ductus arteriosus (PDA) (Q250) were not considered severe. 
The other classifications, which were ambiguous or could 
not be categorized were defined as ‘‘Others 1 and Others 2’’ 
(Others 1: Q202, Q204, Q205, Q206, Q208, Q218, Q240, 
Q241, Q242, Q245, Q246, Q248, Q254, Q257, Q258, Q260, 
Q261, Q268) (Others 2: Q209, Q219, Q239, Q249, Q259, 
Q269).

Covariates

Maternal and neonatal characteristics were collected, 
including parity, pregnancy-induced hypertension(HTN), 
chronic HTN before pregnancy, diabetes mellitus(DM) before 
pregnancy, DM during pregnacy, preterm birth, gestational 
age at delivery, delivery mode, sex of baby, birthweight, 
low birthweight, macrosomia, and polycystic ovarian 
syndrome.

Statistical analysis

Continuous variables are reported as means ± SD, whereas 
categorical variables are presented as percentages. Group 
comparisons for continuous data employed t-tests or anal-
ysis of variance, meanwhile, categorical data were analyzed

using a χ 2 test. Modified Poisson regression was applied to 
estimate the adjusted relative risks (aRRs) and 95% confi-
dence intervals (CIs) for various types of CHD risks among 
the natural conception, IUI, frozen ET, and fresh ET groups. 
Variables adjusted were maternal age, parity, HTN before 
pregnancy, DM before pregnancy, sex of baby, and polycy-
stic ovarian syndrome. All statistical tests were two-sided, 
with significance set at P < .05. Statistical analyses were per-
formed using SAS software for Windows (version 9.4; SAS 
Inc., Cary, NC, USA).

RESULTS
The prevalence of CHD in this claims-based cohort was 
6.19%, 619 per 10,000, higher than registry-based cohort, 
likely reflecting broader diagnostic capture including mild 
defects and increased surveillance. Maternal age and the 
rates of primiparity, cesarean section, HTN before and during 
pregnancy, diabetes before and during pregnancy, low birth-
weight, and polycystic ovarian syndrome were significantly 
elevated in the IUI and ART group (Table 1). The incidence 
rate of hypertension during pregnancy was high in the IUI 
and ART group, particularly in the frozen ET group. The 
rate of low birthweight was highest in IUI group followed 
by fresh ET and frozen ET. The fresh ET group had a high inci-
dence of preterm births, whereas the frozen ET group was 
more likely to deliver macrosomia babies.

Stratification of the different CHD types was based on 
a previous report (17). The overall prevalence of CHD was 
significantly higher in the IUI and ART group compared 
with the prevalence in the natural conception group, 
with the highest rates observed in the frozen ET group, fol-
lowed by the fresh ET and IUI groups (Table 1). Conotrun-
cal and RVOT defects were most common in the frozen ET 
group, followed by the fresh ET and IUI groups. The AVSD 
rate was higher in the ET group. The prevalence of LVOT 
defects was highest in the frozen ET group, followed by 
the IUI and fresh ET groups. Minor CHD, including septal 
defects and PDA, had the highest prevalence in the frozen 
ET group, followed by the fresh ET and IUI groups. No sig-
nificant differences in the rate of APVR were observed 
among groups.

Modified Poisson regression analysis

After adjustment for maternal age, parity, hypertension, and 
DM before pregnancy, sex of baby and polycystic ovary syn-
drome, frozen ET was associated with a significant risk of 
overall CHD (adjusted risk ratio [aRR], 1.55 (95% CI, 1.47– 
1.62)) followed by fresh ET and IUI compared with natural 
conception. Frozen ET was solely associated with an 
increased risk of RVOT (aRR 1.82, 95% CI, 1.41–2.32). Septal 
defects and PDA were all significantly increased in IUI and 
ET compared with natural conception, whereas the highest 
risk was observed in frozen ET (Table 2). A similar pattern 
was observed across IUI and the different types of embryo 
transfer even when the analysis was restricted to major 
CHDs with a lower potential for detection bias, excluding 
PDA, septal defects and others (Supplemental Table 2).
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Sex differences in the risk of CHD

When analyzed separately for males and females, overall 
CHD risk increased in both IUI and ET, with the highest risk 
observed in frozen ET (Supplemental Table 3 and 4). By 
defect subtype, RVOT defects showed a significant increase 
only in the frozen ET group for both sexes. Septal defects 
and PDA were increased in males following both IUI and 
ET, with the greatest increase observed in frozen ET; a similar 
pattern of septal defects was also noted in females. PDA in 
females showed the highest increase seen in frozen ET fol-
lowed by IUI and fresh ET. In females, the risk of defects cate-
gorized in the ‘‘Others 2’’ group was also increased in the 
frozen ET group.

When stratified by sex, only in natural pregnancies were 
male infants found to have a higher risk of conotruncal 
anomalies and LVOT defects compared with females, 
whereas the risk of PDA was lower in males. However, no sig-
nificant sex differences were observed in IUI, frozen ET, or 
fresh ET pregnancies (Table 3).

DISCUSSION
The etiology of CHD is known to be <15% and includes ge-
netic factors, syndromes, environmental factors, maternal 
factors, and infection. The use of ART has become a promi-
nent factor, gaining attention due to the increasing preva-
lence of infertility. Concerns regarding the health of

children raise doubts and require further exploration. This 
population-based study highlighted the influence of IUI 
and fresh and frozen ET on the risk of CHDs in singleton 
pregnancies. One of the main strengths of the study is the 
stratification of various types of ART methods and sex differ-
ences in CHD, aiding in understanding the effects of ART on 
children’s hearts. Conflicting results have been reported 
regarding the incidence of CHDs after ART (9, 18–21). A 
recent meta-analysis concluded that the risk of CHD after 
ART remains inconclusive (22). Most of these studies did 
not differentiate between singleton and multiple pregnancies 
and different types of ET. Additionally, the studies did not 
compare natural conception, IUI, or fresh or frozen ET and 
their influence on various subtypes of CHD. One large cohort 
study identified an increased risk of major CHDs in singleton 
and multiple pregnancies conceived by ART, but observed no 
differences in CHD among ICSI, fresh, and frozen IVF-ET 
compared with natural conception in singleton pregnancies 
(3). This study has a limitation in that IUI was included in 
the natural conception group, potentially diluting the effect 
of ART on CHD risk.

Few studies have investigated the risk of congenital mal-
formations in fresh vs. frozen ET. A previous meta-analysis 
of neonatal outcomes in singleton pregnancies demonstrated 
no differences in congenital malformations (23); however, 
the sample size was too small for a meaningful comparison. 
Notably, the evaluation of CHDs remains limited. Evidence

TABLE 1

Characteristics and demographics of study population by IUI and fresh and frozen ET in singleton pregnancies.

Natural conception
n � 603,503 (%) IUI(n�8,897)

Frozen ET
n � 18,840 (%)

Fresh ET
n � 20,724 (%) P-value

Maternal age 31.8 ± 4.1 34.1 ± 3.3 35.5 ± 3.6 36.0 ± 3.6 < .0001
Cesarean section 320,731 (53.1) 5,374 (60.4) 14,455 (76.7) 13,878 (67.0) < .0001
Hypertension before

conception
4,544 (0.75) 111 (1.25) 339 (1.80) 359 (1.73) < .0001

Diabetes before conception 8,776 (1.5) 273 (3.1) 588 (3.1) 692 (3.3) < .0001
Hypertension during

pregnancy
32,011 (5.3) 605 (6.8) 1,465 (7.8) 1,383 (6.7) < .0001

Diabetes during pregnancy 58,351 (9.7) 1,376 (15.5) 2,999 (15.9) 3,445 (16.6) < .0001
Polycystic ovarian syndrome 21,086 (3.5) 2,014 (22.6) 3,767 (20.0) 3,079 (14.9) < .0001
Preterm birth 16,812 (2.8) 394 (4.4) 947 (5.0) 1,056 (5.1) < .0001
Gestational age at delivery 39.6 ± 1.5 39.3 ± 1.6 39.2 ± 1.7 39.1 ± 1.6 < .0001
Male sex 309,778 (51.3) 4,547 (51.1) 9,851 (52.3) 10,620 (51.2) 0.293
Birthweight 3.2 ± 0.4 3.1 ± 0.5 3.2 ± 0.5 3.1 ± 0.5 < .0001
Low birthweight 22,053 (3.7) 602 (6.8) 950 (5.0) 1,379 (6.7) < .0001
Macrosomia 19,828 (3.3) 202 (2.3) 811 (4.3) 520 (2.5) 0.045
CHDs 35,944 (6.0) 699 (7.9) 1,951 (10.4) 1,811 (8.7) < .0001
Major CHDs 17,138 (2.84) 335 (3.77) 884 (4.69) 801 (3.87) < .0001
Conotruncal anomaly 508 (0.1) 7 (0.1) 26 (0.1) 24 (0.1) 0.013
AVSD 120 (0.02) 1 (0.01) 7 (0.04) 8 (0.04) 0.025
APVR 85 (0.01) 1 (0.01) 4 (0.02) 3 (0.01) 0.679
LVOT 367 (0.06) 7 (0.08) 20 (0.11) 12 (0.06) 0.223
RVOT 1,139 (0) 18 (0.2) 71 (0.4) 47 (0.2) < .0001
Septal defect 17,074 (2.8) 341 (3.8) 993 (5.3) 913 (4.4) < .0001
PDA 4,733 (0.8) 95 (1.1) 252 (1.3) 257 (1.2) < .0001
Others 493 (0.1) 9 (0.1) 30 (0.2) 29 (0.1) < .0001
Others 2 1,111 (0.2) 23 (0.3) 58 (0.3) 42 (0.2) < .0001
Notes: Major CHDs; conotruncal, AVSD, LVOT and RVOT malformation.
Table 1 shows perinatal characteristics and different types of CHDs among study population. The prevalence of CHD was significantly higher in the IUI and ART group than the prevalence in the 
natural conception group, with the highest rates observed in the frozen ET group, followed by the fresh ET and IUI groups.
Abbreviations: IUI = intrauterine insemination, ET = embryo transfer, CHD = congenital heart disease, AVSD = atrioventricular septal defect, APVR = anomalous pulmonary venous return, 
LVOT = left ventricular outflow tract anomaly, RVOT = right ventricular outflow tract anomaly, PDA = patent ductus arteriosus.

Kim. Risk of congenital heart disease in singleton. Fertil Steril 2026.
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that frozen ET pregnancies are associated with a higher risk 
of preeclampsia and large-for-gestational-age babies 
compared with fresh ET pregnancies (24). The increased 
risk of preeclampsia may partially explain the elevated inci-
dence of CHDs as preeclampsia is a recognized risk factor for 
such defects. Consistent with previous findings, the preva-
lence of hypertension during pregnancy and macrosomia 
in our study was highest in the frozen ET group compared 
with the other groups. Further research is warranted to inves-
tigate the potential link between frozen ET pregnancies and 
the heightened risk of CHDs.

Compared with fresh ET, frozen ET requires endometrial 
preparation with hormone therapy and thawing. The process 
associated with the preparation for frozen ET may negatively 
impact the abnormal placentation and fetal heart develop-
ment. Recent data suggest fetal cardiovascular remodeling, 
in which right heart changes are predominant in singletons 
and twins. This remodeling includes enlargement of the atria, 
right ventricular changes with both systolic and diastolic 
dysfunction, and a more globular and hypertrophic ventricle 
response to pressure overload on the right side (25). One hy-
pothesis is that epigenetic dysregulation, such as DNA 
methylation and histone modification associated with ART, 
may influence cardiac-regulating genes. This effect could 
be particularly pronounced due to the freezing and thawing 
methods in frozen ET (26, 27).

Early placental dysfunction is another hypothesis that 
leads to fetal CHD (28, 29). Low pregnancy-associated 
plasma protein A levels and high free beta-human chorionic 
gonadotropin levels in the first trimester have been observed 
in ART pregnancies (30). Another study suggested that 
placental vascular resistance, which affects fetal circulation 
and heart development, may contribute to CHDs, as evi-
denced by small placentas with vascular abnormalities in 
affected children (31, 32). To the best of our knowledge, 
the underlying pathophysiology of this condition has not 
been elucidated. Our results may help generate hypotheses 
regarding the association between ART and nonchromo-
somal CHDs, as well as the impact of sex differences on CHDs.

Sex disparities have been extensively reported in various 
fields, and one of the biological causes of these differences 
may be endothelial and smooth cell dysfunction (33). The 
sex distribution of adult CHD is similar to that of CHD at birth, 
with inflow tract malformations, including septal defects, be-
ing more common in females, whereas outflow tract malfor-
mations are more prevalent in males. In adult studies, 
differences exist in the subtypes of CHD; septal defects, pul-
monary stenosis and atresia, AVSD, Ebstein’s anomaly, and 
PDA are more common in females than in males (34). A Taiwa-
nese national data study reported that simple or minor CHDs 
were more common in females and severe CHD, including 
transposition of the great arteries, tetralogy of Fallot, and 
aortic stenosis, were more prevalent in males (35). Variations 
in susceptibility to CHD between sexes may be attributed to 
differing vulnerabilities to specific pathogenic mechanisms.

Several biological and clinical mechanisms have been 
proposed to explain why the sex differences in CHD risk 
that are typically observed in natural pregnancies, appear to 
diminish following ART. First, the effect of ART manipulation

or underlying maternal conditions, such as old age, unfavor-
able uterine environment or early placentation stress 
outweigh the natural sex different embryogenesis therefore 
it may exert developmental stress on cardiac development 
(26). Second, the overall elevation in risk after ART pregnan-
cies may obscure sex-specific susceptibility. Third, ART is 
known to induce epigenetic modifications—such as altered 
DNA methylation and imprinting disturbances—during very 
early development, before sex-specific hormonal pathways 
fully diverge. These epigenetic changes may affect both sexes 
similarly. Finally, embryo selection inherent in ART may 
reduce natural variation in developmental vulnerability, 
potentially equalizing the baseline risk between male and fe-
male embryos. Understanding the differences and vulnerabil-
ities associated with ART is crucial for tailoring therapeutic 
approaches to better address sex-specific risks in CHD.

This study is the first large-scale investigation focused 
on an East Asian population and adds significance to the 
literature. Considering the minimal differences between 
ICSI and IVF, we specifically examined the outcomes of fresh 
and frozen ET in IVF-ET. A key strength of this study lies in 
its detailed analysis of CHD types stratified by the child's sex.

One limitation was that the classification criteria varied, 
making it difficult to determine whether cyanosis was pre-
sent in certain cases. In the case of septal defects, the classi-
fication does not differentiate whether intervention is 
required. Second, pregnancy termination, mortality, and 
loss to follow-up were not considered in this study. Third, 
the use of donor oocytes or embryo stage at transfer, number 
of embryos transferred, causes of infertility, subfertility, and 
different endometrial preparations in frozen ET were not 
considered. Fourth, the overall CHD prevalence was very 
high in this study compared with international estimates 
because of broader diagnostic capture and surveillance in 
ART pregnancy. This was probably due to claims database 
characteristics, making it impossible to validate each patient. 
However, the sensitivity analysis excluding milder lesions 
likely mitigates concerns regarding potential overestimation. 
Lastly, possible confounding factors such as vitamin or min-
eral intake, socioeconomic status, and paternal factors were 
not adjusted for.

CONCLUSION
Congenital heart disease is associated with long-term 
morbidity and mortality in children; therefore, a life-course 
care plan should be established. Although ART is a safe 
and essential method for achieving pregnancy, we observed 
an increased risk of CHD, particularly in pregnancies 
conceived through frozen embryo transfer. These findings 
suggest that even with single-embryo transfer, the risk of 
fetal cardiac defects may rise, underscoring the need for 
appropriate counseling of patients and families as well as 
careful evaluation through detailed fetal cardiac assessment. 
Furthermore, although additional research is needed, our 
findings highlight that sex-related differences in CHD risk 
may also be altered in ART pregnancies, a point that should 
not be overlooked.
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Cardiopatía cong �enita en embarazo �unico concebido mediante tecnología de reproducci �on asistida.

Objetivo: Evaluar el riesgo de cardiopatía cong�enita (CC) en la descendencia de primigestas con embarazos � unicos concebidos me-
diante tecnología de reproducci� on asistida (TRA).

Dise ~no: Estudio de cohorte retrospectivo a nivel nacional.

Sujetos: Pacientes con embarazos � unicos que culminaron en parto entre 2017 y 2021.

Exposici�on: Se compararon embarazos � unicos concebidos mediante concepci� on natural, inseminaci� on intrauterina, transferencia de 
embri� on fresco y transferencia de embri� on congelado.

Medidas Principales de Resultado: El resultado principal fue la tasa de cardiopatías cong�enitas en la descendencia. Los resultados 
secundarios incluyeron la distribuci� on de subtipos de cardiopatía cong�enita, diferencias seg� un el sexo y desenlaces perinatales.

Resultados: Entre 651,964 pares madre-hijo, 6.19% fueron diagnosticados con cardiopatía cong�enita, con la incidencia m�as alta ob-
servada en el grupo de transferencia de embri� on congelado (10.4%). La transferencia de embri� on congelado, la transferencia de 
embri� on fresco y la inseminaci� on intrauterina presentaron un incremento en el riesgo de cardiopatía cong�enita de 54.5%, 29.6% y 
21.5%, respectivamente, en comparaci� on con la concepci� on natural. La transferencia de embri� on congelado se asoci� o con un mayor 
riesgo de malformaciones del tracto de salida derecho despu�es del ajuste por factores de confusi� on. Los defectos septales y el conducto 
arterioso persistente aumentaron tanto en los grupos de inseminaci� on intrauterina como de transferencia embrionaria, con la mayor 
prevalencia observada en el grupo de transferencia de embri� on congelado. Los hallazgos dentro de cada subgrupo por sexo fueron 
consistentes con las tendencias generales. En las concepciones naturales, los fetos masculinos mostraron un riesgo significativamente 
mayor de defectos conotruncales y anomalías del tracto de salida del ventrículo izquierdo, pero un menor riesgo de conducto arterioso 
persistente, en comparaci� on con los fetos femeninos. Sin embargo, en los embarazos logrados mediante inseminaci� on intrauterina y 
transferencia embrionaria, no se observaron diferencias significativas seg� un el sexo entre los distintos tipos de cardiopatía cong�enita.

Conclusi�on: Los embarazos � unicos logrados mediante inseminaci� on intrauterina y TRA, especialmente mediante transferencia de
embri�on congelado, se asociaron con una mayor incidencia de cardiopatía cong�enita en la descendencia en este estudio poblacional.
Las diferencias por sexo dejaron de influir en el riesgo de cardiopatía cong�enita en embarazos logrados mediante inseminaci�on intra-
uterina o TRA. Estos hallazgos deben comunicarse a los pacientes durante la asesoría previa a TRA. Debido a que la definici�on de de-
senlaces se bas� o en datos administrativos que incluyeron lesiones leves y diagn�osticos neonatales tempranos, la prevalencia absoluta
de cardiopatía cong�enita puede parecer mayor que la estimada en registros clínicos.
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