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Novel methods have been 
introduced to improve semen 
analysis at a functional level 

male infertility  

impact 
reproductive 

outcomes 

   Increased 
risk of genetic 

diseases in 
the offspring  

INTRODUCTION 
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INTRODUCTION 

Spermatozoon: do 

not possess DRA 

Cytoplasmic and 

genomic qualities  Once fertilization 

takes place, DRA 

 depends on the 

oocyte’s transcripts 

Extent of SDF 
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INTRODUCTION 

SDF 

Pregnancy 
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OBJECTIVE 

To investigate the impact of nuclear SDF on the outcomes of ICSI in women of 

different age ranges. 
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SDF 

(chromatin dispersion test)  

Maternal age 

Historical cohort study  
June/2017  - Dec/2019 ICSI cycles (n=540) 

≤36 years old 
(n=285) 

37-40 years old 
(n=147)  

> 40 anos 
 (n = 108). 

MATERIAL AND METHODS 

• Patients and Experimental design 

high fragmentation index 

(>30% SDF) 
low fragmentation index 

(≤30% SDF)  
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MATERIAL AND METHODS 

• Patients and Experimental design 

Maternal 
age 

SDF 

• Generalized linear models 

• Bonferroni post hoc test 

• Adjustment for potential confounders 
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RESULTS 

Groups ≤36 years old (n=285) 37-40 years old (n=147) >40 years old (n=108) 

Age 
≤30% SDF 

(n=171) 

>30% SDF 

(n=114) 
p 

≤30% SDF 

(n=99) 

>30% SDF 

(n=48) 
p 

≤30% SDF 

(n=64) 

>30% SDF 

(n=44) 
p 

Paternal  35.6 ± 0.2 36.0 ± 0.3 0.720 38.8 ± 0.2 40.7 ± 0.4 0.036 42.1 ± 0.4 43.7 ± 0.5 0.225 

Maternal  32.8 ± 0.1 32.7 ± 0.2 0.746 38.5 ± 0.1 38.6 ± 0.1 0.855 42.7 ± 0.1  42.8 ± 0.2 0.879 

GZLM results for the association between SDF and male and female age  according to maternal 

age ranges  
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RESULTS 

Groups ≤36 years old (n=285) 37-40 years old (n=147) >40 years old (n=108) 

Response 

to COS ≤30% SDF 

(n=171) 

>30% SDF 

(n=114) 
p 

≤30% SDF 

(n=99) 

>30% SDF 

(n=48) 
p 

≤30% SDF 

(n=64) 

>30% SDF 

(n=44) 
p 

Dose of 

FSH 

2439.7 ± 25.9 2408.1 ± 41.5 0.747 2615.9 ± 26.9 2551.8 ± 

41.3 

0.515 2586.7 ± 

39.6 

2715.4 ± 

59.2 

0.367 

Retrieved 

oocytes (n) 

13.5 ± 0.3  11.9 ± 0.5 0.194 8.6 ± 0.3 9.0 ± 0.5 0.761 5.8 ± 0.4  7.5 ± 0.6 0.201 

Mature 

oocytes (n) 

10.3 ± 0.2 8.5 ± 0.4 0.064 6.2 ± 0.5 6.2 ± 0.8 0.973 4.1 ± 0.3 5.5 ± 0.4 0.200 

GZLM results for the association between SDF and response to controlled ovarian stimulation 

according to maternal age ranges  
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RESULTS 

Groups ≤36 years old (n=285) 37-40 years old (n=147) >40 years old (n=108) 

Lab results 
≤30% SDF 

(n=171) 

>30% SDF 

(n=114) 
p 

≤30% SDF 

(n=99) 

>30% SDF 

(n=48) 
p 

≤30% SDF 

(n=64) 

>30% SDF 

(n=44) 
p 

Fertilization  89.1 89.5 0.645 79.4 83.4 0.356 78.3 76.5 0.745 

High-quality embryos 42.6 42.5 0.977 38.1 36.0 0.676 54.4 33.1 0.005 

Blastocyst development 85.3 84.2 0.645 42.6 51.6 0.224 49.6 30.2 0.035 

Embryos transferred  1.2 ± 0.2 1.2 ± 0.3 0.843 1.1 ± 0.1 1.1 ± 0.2 0.473 1.1 ± 0.1 1.2 ± 0.1 0.789 

GZLM results for the association between SDF and laboratory outcomes according to maternal 

age ranges  
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RESULTS 

Groups ≤36 years old (n=285) 37-40 years old (n=147) >40 years old (n=108) 

Clinical results 
≤30% SDF 

(n=171) 

>30% SDF 

(n=114) 
p 

≤30% SDF 

(n=99) 

>30% SDF 

(n=48) 
p 

≤30% SDF 

(n=64) 

>30% SDF 

(n=44) 
p 

Implantation rate (%) 42.3   41.5 0.880 28.9 30.6 0.757 19.7 11.9 <0.001 

Pregnancy rate (%) 40.0 39.1 0.840 27.7 28.6 0.781 20.0  7.7 0.040 

Miscarriage rate (%) 9.3 11.1 0.665 31.2 22.2 0.875 12.5 100 <0.001 

GZLM results for the association between SDF and clinical outcomes according to maternal 

age ranges  



DISCUSSION 

Ageing compromises the oocyte’s DNA repair activity 

Oocytes from the study were in 

fact provided with DNA repair 

activity or to what extent the DNA 

of injected spermatozoa was 

damaged ?  



DISCUSSION 

> 30% de SDF  

> 40 y-old X 



vs 

 Sperm with hidden 

abnormalities may be 

selected for injection  

The higher the 

SDF index 

The higher the chance 

of selecting one with 

fragmented DNA 

DISCUSSION 



Apoptosis, which will destroy 

one or more blastomeres, 

reducing embryo viability 

Tolerate the lesion, which may 

lead to mutation and eventual 

carcinogenesis in the offspring 

Repair the lesionng 



Once the oocyte is provided with  repair 

activity,  the impact of SDF on reproductive 

outcomes is a combination of both male 

and female factors  

DISCUSSION 



Ability to cope 

with SDF 

DISCUSSION 

Advanced maternal age is 

associated with reduced 

oocytes’ mRNA stores and 

DRA 
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CONCLUSIONS 

 High SDF index leads to lower implantation and pregnancy rates, and higher 

miscarriage rate, in ICSI cycles of women with advanced maternal age 

 The same is not observed when maternal age is < 40 years old 

 Ageing may affect the oocyte DRA, leading to the development of an embryo with 

poor development and implantation potential, when the oocyte is injected with a DNA-

damaged spermatozoon 
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Oocytes from the study were in 

fact provided with DNA repair 

activity or to what extent the DNA 

of injected spermatozoa was 

damaged ?  

oocytes from women with advanced maternal age 

were less likely to repair SDF, thus resulting in lower 

pregnancy outcomes.  

DISCUSSION 



  Menses 

  Ovum Pickup 

1 2 3 4 5 6 7 14 15 16 8 9 10 11 12 13 17 18 19 20 

GnRH Antagonist 

Recombinant FSH 

Recombinant hCG 

E2 
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MATERIAL AND METHODS 

• Controlled ovarian stimulation 

http://www.ivf-infertility.com/images/polycystic_ovary.jpg
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SDF 

Pregnancy 

Miscarriage 

INTRODUCTION 



Incubation, denudation and nuclear maturation evaluation  

ICSI - (Palermo et al., 1992) 

Embryo culture until day 5 

One or two blastocysts transferred 

MATERIAL AND METHODS 



Semen samples were evaluated according to the threshold values 
established by the WHO in 2010 

Sperm preparation: 2-layered density gradient centrifugation technique   

 

The sperm DNA fragmentation: Sperm chromatin dispersion test 

 

MATERIAL AND METHODS 



MATERIAL AND METHODS 

• Embryo morphology and transfer 



Studies showing a correlation between semen 
quality and reproductive outcomes  

So far, there is no predictive threshold for 
success for conventional semen parameters  

Spermatozoa  

• subcellular or nuclear factors that are not recognized during 
conventional semen analysis, 

• May contribute to male factor infertility 
Molecular Biology of the Cell, 4th ed. 

INTRODUCTION 


