
Paternal factors and ICSI children: 
does it matters?



Agenda

▪ Semen quality decline

▪ Perinatal outcomes

▪ Birth defects

▪ Sperm quality: consequences on offspring



Male factor only: 20% - 30%
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ICSI

Groups

Seminal analysis 2300 
samples

2000-2002

n = 764

n = 315

2010-2012

n = 1536

n = 842



Variable 2000-2002 

(n=764)

2010-2012 

(n=1536)

p

Male age (years) 35.0 ± 8.6 35.3 ± 8.1 0.318

Days of ejaculatory abstinence 4.2 ± 3.1 4.2 ± 2.7 0.777

Volumen (ml) 3.4 ± 1.8 3.3 ± 1.6 0.473

Concentretion/ml (million) 61.7 ± 69.4 26.7 ± 27.3 <0.001

Total Concentartion (million) 183.0 ± 197.0 82.8 ± 89.5 <0.001

Progressive motility(%) 36.4 ± 18.3 36.5 ± 19.2 0.812

Normal Morphology(%) 4.6 2.7 <0.001

Azoospermia (%) 38/764 (4.9) 131/1536 (8.5) <0.001

Severe oligozoospermia(%) 114/726 (15.7) 426/1405 (30.3) <0.001
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Fertilização 2000-2002 

(n=315)

2010-2012 

(n=842)

p

Taxa de fertilização total (%) 82.5 81.3 0.619

Taxa de fertilização anormal

(1PN + 3PN) (%)

12.2 7.8 <0.001
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Time-dependent decline in observed spermatic concentration 
from 1965 to 2015

(r= -0.307, p<0.02; decrease: 32.5%)



Perinatal outcomes
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Outcome Overal effect: RR (IC-95%)

Antipartum hemorrhage 2,49 (2,30 a 2,69)

Congenital anomalies 1,67 (1,33 a 2,09)

Hypertension 1,49 (1,39 a 1,59)

Premature rupture of membranes 1,16 (1,07 a 1,26)

Caesarean Section 1,56 (1,51 a 1,60)

Birth weight< 2.500 g 1,65 (1,56 a 1,75)

Birth weight < 1.500 g 1,93 (1,72 a 2,17)

Perinatal mortality 1,87 (1,49 a 2,37)

Delivery at 37 weeks 1,54 (1,47 a 1,62)

Delivery at 32 weeks 1,68 (1,48 a 1,91)

Transfer to NICU 1,58 (1,42 a 1,77)

Gestacional diabetes 1,48 (1,33 a 1,66)

Induction of labour 1,18 (1,10 a 1,28)

Small for gestacional age 1,39 (1,27 a 1,53)

Pandey S, et al. Hum Reprod Update. 2012 Sep-Oct;18(5):485-503.

ART: obstetric and perinatal outcomes
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Birth criteria – Preterm (PT)

1982 – 2012, PUBMED, Cochrane, 65 studies

Fertile x Subfertile (AOR= 1,35)

FIV/ICSI x Subfertile (AOR= 1,55)
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334.628 birth and fetal death, 2004-2008

3 groups:

➢ ART: 11.271, subfertile: 6.609, fertile: 316.748
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ART singleton x subfertile: > preterm and low birth weight

(AOR=1,23 – 1,26, respectively)

ART and subferile x fertile: > preterm and low birth weight 

(OR= 1,3)



ART children (all treatments) 65 g lighter x Natural Conceived pars

ICSI/FIV x Natural Conceive: > risk lower birth weight (OR= 1,4) and preterm 

delivery (OR= 1,3)
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Birth Defects
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➢ 124.468 children: FIV/ICSI compared with Natural Conceived

RR Congenital anomalies: 1,37 (95%; CI: 1,26-1,48)

FIV (46.890) x ICSI (27.754): no difference

(RR: 1,05, 95%; CI: 0,91-1,02)
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▪ 1995 and 2017

▪ 159,021 IVF/ICSI singleton 

births 

▪ 6704,405 SC singleton 

births
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Sperm quality

Consequences on offspring



CONCLUSION: Whilst neurodevelopment, growth, vision, 
and hearing appear similar between ICSI and SC children, 
evidence suggests differences in general physical health, and 
metabolic and reproductive endpoints



Impaired spermatogenesis in ICSI-conceived young adult 
males, as indicated by reduced semen quality, and possibly 
higher FSH and lower inhibin B levels, compared to their SC 
peers



ICSI-conceived men were 
more likely to have 

low inhibin B (<10th 
percentile) and high FSH 
(>90th percentile) levels.
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❖ UZ Brussel, 03/2013 – 04/2016, 54 young males

❖ Reproductive and metabolic health of young males 18-22 years 
old, born of ICSI with ejaculated spermatozoa x natural 
conception (NC)
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ICSI: lower conc/mL, total, TMSC (17,7 mil/ml, 31,9 mil e 12,7 mil) 

compared NC (37 mil/mL; 86.8 mil; 38.6 mil)

❖ NC: almost doubled sperm concentration/mL (ratio 1.9, 95% CI 1.1-3.2)

❖ ICSI: two-fold lower total sperm count (ratio 2.3, 95% CI 1.3-4.1) 

and TMSC (ratio 2.1, 95% CI 1.2-3.6) 

ICSI: 
• three times more likely to have sperm concentrations below the WHO 

reference value of 15 million/ml (AOR 2.7; 95% CI 1.1–6.7) 

• four times more likely to have total sperm counts below 39 million    

(AOR 4.3; 95% CI 1.7-11.3)
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• 14.371 articles, 238 included, 81 metanalisys

• Age, lifestyle, weight, height, body fat, cigarette
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STUDY DESIGN, SIZE, DURATION: A nationwide historical cohort study with 
prospective follow-up (median 21 years), including all live-born offspring from women 
treated with subfertility treatments between 1980 and 2001.

PARTICIPANTS/MATERIALS, SETTING, METHODS: Of 47 690 live-born children, 24 269 
were ART-conceived, 13 761 naturally conceived and 9660 were conceived naturally or 
through fertility drugs, but not by ART



▪ The 3 most common cancers diagnosed in siblings were acute
lymphoblastic leukemia, brain cancer and Hodgkin lymphoma

▪ Oligozoospermia was associated with a twofold increased risk of any
childhood cancer and a threefold increased risk of acute lymphoblastic 
leukemia in the siblings of subfertile men compared to fertile controls (HR 
2.09, 95% CI 1.18e3.69 vs HR 3.07, 95% CI 1.11e8.46).
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▪ Relationship between Fertility and Congenital Malformations

▪ The increased risk of congenital birth defects may not be due to the 
ART, but rather genetic or environmental factors that link the two 
outcomes

▪ An increased risk of death due to Congenital Malformations (CM) in 
First Degree Relatives (FDR), of men with lower semen parameters



▪ All men whose partner had undergone fertility treatment in all public 

and private fertility clinics in Denmark (n=51,289)

▪ Men with azoospermia (n=1,722) had a two-fold increased 

mortality risk [OR 2.1, 95% CI 1.3-3.4] 





Messages

Worse obstetric and perinatal outcomes in children conceived 
after ART

Increase preterm delivery and low birth weight comparing ART x 
subfertile x fertile children 

Increase birth defects in ART children

Impaired spermatogenesis in ICSI-conceived young adult males

Increased risk of worse seminal quality in ICSI/IVF children
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Messages

Paternal age related to birth defects, CHDs, gastroschisis, spina 
bifida, trissomy 21, acute lymphoblastic leukemia

Increased risk of childhood and familial cancer

Increased risk of death due to Congenital Malformations (CM) in 
First Degree Relatives (FDR) of men with lower semen parameters

Increased risk of Imprinting and Epigenetic Inheritance Disorders 
in ICSI/IVF children related to compromised spermatogenesis 
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