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TOPICS

• ART patients
• Chromosomal and genetic risk in ART
• First trimester screening tests and invasive procedures
• ART risk of adverse maternal, fetal, obstetric outcomes 

and the effect on the offspring health throughout life
•  Informed consent and counseling
• Management of ART patients 
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ART patient ?

IUI
OI
IVF
ICSI
IMSI
1 or more embryo transfer
Blastocyst transfer
Cleavage-stage embryo
Slow cryopreservation
Vitrification
Oocyte donation
Embryo-adoption
Surrogate mothers
PGT-A/PGT-M
Sperm retrivial ( natural/surgical)
Sperm anomalies

Femal infertility
Maternal age 
Genetic anomalies
Fallopian factor
Uterine anomalies
• Malformation
• Fibroid
• Adhenomiosis 
• Scar, isthmocele
Endometrial anomalies
• Polyps
• Hyperplasia
• Hypoplasia
• Infections, Asherman 
Maternal factors
• Obesity
• Endocrinal patologies
• Thrombophilia
• Immunitary diseases, Hypertension
• PCOS, POF
• Endometriosis
• Pelvic adhesions, varicocoele
• Bowel patologies/ disbiosis 
• Psycological factors
Lifestyle and Environmental factors
• Smoke, alcool, drug abuse, medications

• Nutrition, 

Male infertility

Varicocele
Sperm disorders
Infections 
Chronic diseases (diabetes , 
hyperhomocysteinemia)
Lifestyle and Environmental factors
• Smoke, alcool, drug abuse, 

medicatis
• Exosure to toxins/radiation
• Structural and physical issues
• Hormonal imbalances ( pituitary or 

hypothalamus gland
• Genetic conditions
• etc
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Chromosomal and genetic anomalies in ART patients

No higher prevalence of karyotipe abnormalities in ICSI vs IVF or ICSI vs SC
 (adjusted for maternal age risk)

ICSI: Increased risk of imprinting disorder<1:12,000 births 

(• Beckwith-Wiedemann Syndrome ( BWS)
• Silver-Russell Syndrome
• Angelman and Prader-Willi Syndrome

Vermeiden et al, Fertil Steril 2013, Mussa et al. Pediatrics 2017, 
Gentilini et al Clin Epigen 2018

Prof. Paolo Cavoretto, modified
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First trimester screening for T 21 in ART patients

The NT measurement did not show any statistical difference between 
study groups  ( IVF and ICSI) and controls. Early anomaly scan and heart 
evaluation is done in expert hands at the same time with a DR of >60%

Biochemical screening gives an increased  false positive rate due to 
Low PAPP-A 
Low PIGF for PPE screeng
Useful sign of early placental dysfunction

   Nicolaides 2004, Lee et al  2015, Tul et al 2006, etc 
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Lee et al , Human reprod. 2018

Fetal fraction is significantly lower in IVF vs SC ( 10.3% vs 11.9%)
Test failure rate is higher 5.2 vs 2.2%

NIPT/ cff-DNA testing  in ART

DNA fetal fraction is low both in fresh and frozen embryos vs SC but particularly low in the  fresh one.

Prof. Paolo Cavoretto, modified

Positive correlation of FF with PAPP-A evident in IVF/ICS pregnancies, particularly in 
fresh ET.
Associated with peculiar placental development: smaller placenta, placental dysfunction, 
lower neonatal weight
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SEMINAL CONTRIBUTIONS 75 years fertility and sterility
Volume 120, Issue 2
P251-265August 2023

Conclusion and Relevance: Increasing maternal age is associated with a decline in ART 
success rates independent of embryo ploidy.

This message contributes to an appropriate patient’s counseling before starting 
preimplantation genetic testing for aneuploidies procedures. 

https://www.fertstert.org/issue/S0015-0282(23)X0009-0
https://www.fertstert.org/issue/S0015-0282(23)X0009-0
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Advanced paternal age is also associated with an increased risk of spontaneous 
miscarriage. Although the paternal age effect is less pronounced than that observed with 
advanced maternal age and residual confounding by maternal age cannot be excluded, it 
may have implications for preconception counselling of couples comprising an older aged 
male. 
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Congenital fetal anomalies in ART
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Results—Risk of prenatal hospital admissions was increased for endometriosis (ART 1.97, 

1.38– 2.80; non-ART 3.34, 2.59–4.31), ovulation disorders (ART 2.31, 1.81–2.96; non-ART 

2.56, 2.05– 3.21), tubal (ART 1.51, 1.14–2.01), and reproductive inflammation (non-ART 2.79, 

2.47–3.15). Gestational diabetes was increased for women with ovulation disorders (ART 2.17, 

1.72–2.73; non-ART 1.94, 1.52–2.48). Preterm delivery (AORs 1.24–1.93) and low 

birthweight (AORs 1.27– 1.60) were increased in all groups except endometriosis with ART. 

Conclusions—The findings indicate substantial excess perinatal morbidities associated 

with underlying infertility-related diagnoses in both ART-treated and non-ART-treated 

women. 

Fertil Steril. 2015 June ; 103(6): 1438–1445. doi:10.1016/j.fertnstert.2015.02.027. 

ADVERSE PREGNANCY AND BIRTH OUTCOMES ASSOCIATED WITH 
UNDERLYING DIAGNOSIS WITH AND WITHOUT ART TREATMENT 
Judy E Stern, PhD1 
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MAIN RESULTS AND THE ROLE OF CHANCE: Pregnancies following frozen-ET had a higher risk of any preterm birth compared 
to natural conception (occurrence 6.6% vs 5.0%, total effect OR 1.29, 95% CI 1.21–1.37) and 20.7% of the association was 
mediated by HDP (mediated effect OR 1.05, 95% CI 1.04–1.05). The mediation occurred primarily in medically indicated 
preterm births. Pregnancies following fresh-ET also had a higher risk of any preterm birth compared to naturally conceived 
pregnancies (occurrence 8.1% vs 5.0%, total effect OR 1.49, 95% CI: 1.45–1.53), but none of this could be mediated by HDP 
(mediated effect OR 1.00, 95%CI 1.00–1.00, proportion mediated 0.5%). Sensitivity analyses with extra confounder adjustment 
for body mass index and smoking, and restriction to primiparous women, were consistent with our main findings. Furthermore, 
the results were not driven by differences in ART procedures (intracytoplasmic sperm injection, culture duration, or the 
number of embryos transferred). 
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Congenital uterine malformation:
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Impact on women’s reproductive life and 
pregnancy complications:
 T shaped uterus ( Y, I)

• Infertility

• Miscarriage

• Prematurity

• malpresentation

• IUGR

• Mortality

Gabbai D et al . Pregnancy outcomes among patients with recurrent pregnancy loss and uterine malformations

J. Perinat. Med 2017

RR
 
0.8
1.7
2.2
4.8
1.9
2.4

IC 
95%

0.7-
1.0
1.3-
2.2
1.6-
3.1
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Risk of pre-eclampsia in oocyte donation and natural conception
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increase in :
• PCOS frozen embryo transfer + 
• BMI
•  low AMH 
• Frequency of hysteroscopy operations
• Congenital uterine defects
• Prior pregnancies 

• Fresh embryo transfer, elevated androstenedione levels

RISK OF CERVICAL INCOMPETENCE 



(2022) The Consequences of Assisted Reproduction Technologies on the Offspring Health 
Throughout Life: A Placental Contribution
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Placenta exame: Beyond morphological changes, abnormalities in gene expression could reflect 
alterations in placental function in ART. 

SCHROEDER et al (2022) The Consequences of Assisted Reproduction Technologies 
on the Offspring Health Throughout Life: A Placental Contribution. Front. Cell Dev. 
Biol. 10:906240. doi: 10.3389/fcell.2022.906240 

A combination of genetics, epigenetics, and the current environments in addition to the ART 
procedure are all involved in disease causation (Hochberg et al., 2011). 
The long-term effects remain to be seen once the first- generation of ART offspring reaches an older 
age (i.e. > 65), a time-point where fetal programming effects may still emerge. 

Though it is difficult to establish the mechanisms underlying the 
changes observed among ART newborns and children, it is 
plausible that the placenta could play a key role in the process. 

Based on the currently available literature, ART offspring 
until around 40 years of age do not appear to be at greater 
risk of developing persistent life-long health complications. 
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In general, ART has the potential to have a life-changing impact for people who are otherwise unable to 
conceive; however, parents should be counseled on the risks and benefits. 
Although the primary risks are more strongly associated with multiple births, even in singleton pregnancies 
there is an increase risk for specific birth defects, imprinting disorders, preterm birth, low birthweight, 
small for gestational age, stillbirth, and perinatal mortality.
 Neurodevelopmental outcomes are overall reassuring, with risks disappearing when adjustments are made 
for multiple births. Furthermore, when risks persist, it is often for specific subgroups such as IVF compared 
with ICSI or with fresh embryo transfer compared with cryopreservation.
The most well-established risk for a neurodevelopmental disorder is the implantation of more than one embryo, with 
the mechanism linked to an increased risk of brain injury in association with preterm birth. 
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Capsule: 

Obstetric and neonatal risk are increased by different infertility-related diagnoses 

compared to a fertile group. Some complications, particularly placental problems, are 

further increased by ART treatment. 

Fertil Steril. 2022 June ; 117(6): 1223–1234. doi:10.1016/j.fertnstert.2022.02.009. 

Assisted reproductive technology (ART) treatment increases obstetric and 
neonatal risk over that of the underlying infertility diagnosis 
Judy E. Stern, et al
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IVF pregnancies in general and those resulting from donor oocyte in particular are at higher risk of placental

and umbilical cord abnormalities compared to spontaneous pregnancies. These anomalies can be diagnosed

accurately at the mid-trimester detailed fetal anomaly scan and our findings support the need for a targeted

ultrasound screening of these anomalies in IVF pregnancies.

Ultrasound diagnosis of placental and umbilical 
cord anomalies in singleton pregnancies resulting 
from in-vitro fertilization

L Larcher 1,et al , Placenta 2022

ART is associated with increased rate of placental abnormalities,

including abnormal umbilical cord insertion and increased rates of

adherent placentation. This information may be beneficial in planning

and surveillance in patients with ART pregnancies.

Assisted reproductive technologies (ART) and placental abnormalities

Elizabeth Cochrane 1, Et al10.1515/jpm-2020-0141

https://pubmed.ncbi.nlm.nih.gov/?term=Larcher+L&cauthor_id=36493624
https://pubmed.ncbi.nlm.nih.gov/36493624/#full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Cochrane+E&cauthor_id=32769227
https://pubmed.ncbi.nlm.nih.gov/32769227/#full-view-affiliation-1
https://doi.org/10.1515/jpm-2020-0141
https://doi.org/10.1515/jpm-2020-0141
https://doi.org/10.1515/jpm-2020-0141
https://doi.org/10.1515/jpm-2020-0141
https://doi.org/10.1515/jpm-2020-0141
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Risk of placenta praevia, placental abruption and morbidly adherent placenta was

higher in ART than SC pregnancies: odds ratio (OR) (OR 3.76, 95% CI 3.09-4.59); (OR

1.87, 95% CI 1.70-2.06) and (OR 2.27, 95% CI 1.79-2.87) respectively.

Tweetable abstract: A review of over 6 million singleton 

pregnancies finds increased risk of placental anomalies 

after ART.

BJOG 2019 Jan;126(2):209-218.

doi: 10.1111/1471-0528.15227. Epub 2018 May 8.

Are singleton pregnancies after assisted reproduction technology (ART) 
associated with a higher risk of placental anomalies compared with non-ART 
singleton pregnancies? A systematic review and meta-analysis. B G Vermey4 et al 

https://pubmed.ncbi.nlm.nih.gov/?term=Vermey+BG&cauthor_id=29740927
https://pubmed.ncbi.nlm.nih.gov/29740927/#full-view-affiliation-4
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Velamentous cord insertion
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ISUOG ROME 2016
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ISUOG ROME 2016
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• IVF is overall safe, but no risk free
• Absolute risks remain low despite relative increases
• Most excess risk is reduced by achieving singleton 

pregnancies Only SET ( single embryo transfer)
• Identify individuals at risk and manage
• MATERNAL AGE LIMIT?
• Womens’ co-morbidities and oocyte donation are 

of special concern

CONCLUSIONS
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Preconceptional counseling

This counseling can take many forms, including genetic and psychological counseling
.Genetic counseling can help patients understand the testing process and how to navigate
 results in ways that align with their values. Psychological counseling can help patients 
navigate the stressful landscape and can be a valuable adjunct to the informed consent 
process
One important caution is that counseling is a valuable addition to the process of 
informed consent, not a substitute for it.
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TAKE HOME MESSAGES

• ART are a reality and there is an increasing request in the world  from infertile couples
• IVF is overall safe, but no risk free. The resulting pregnancies are associated, for several 

reasons, to increased fetal, maternal and obstetric risks.
• ART patients deserve a multidisciplinary approach including a trained MFM specialist.
• The anamnestic history of the couple and the ART procedures mast be clearly 

recorded, to guide the MFM specialist to an adequate management.
• Maternal morbidity request a multidisciplinary team ( including psicological support).
• Prenatal screening of chromosomal anomalies includes NT screening and early 

anomaly and heart scan
•  NIPT must be performed at the right time
• Direct  invasive procedures are restricted to  selected cases (es: in a mosaic aneuploid 

blastocyst an extended amnio and UPD-test for uniparental disomy is advisable)
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TAKE HOME MESSAGES
Risk and management

• Fetal malformations and fetal heart anomalies – referral anomaly scan with heart scan 
starting at 12 weeks 

• Placental anomalies ( accretio placentae, placenta previa )
• Placental dysfunction ( fresh>frozen)/confined placental mosaicism)
• Fetal Growth impairement  (FGR, SGA) or  LGA fetus
• Umbilical cord anomalies ( velamentous cord insertion, vasa previa )
•  Increased risk of preeclampsia
Serial Growth assessments, including placental Doppler, fetoplacental Doppler, fetal 
Doppler (CPR), and monitoring of «fetal heart adaptation», in expert hands. 
• Increased risk of premature birth ( spontaneus versus iatrogenic): cervical 

measurement. (PE screening , UtD and EFW as indicators of increased risk)
•  Intrapartum risks : Choosing timing and mode of delivery  (EFW, CPR, UCR)
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TAKE HOME MESSAGE

Obstetric and neonatal outcomes in patients undergoing ART also 
depend on adequate pregnancy management secondary to a 
PRECISION MEDICINE APPROACH.  

We can’t avoid every problem, but we have to try to manage it in 
the best possible way.

…thank you
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