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Most fertility treatments are conducted by
experts in female reproductive function



Today's ART paradigm

Male partner Female partner

Investigations

e Hormone profile, AMH, antral follicle count
e Ultrasound monitoring

e Infection screen & general health

* Ejaculate
* Testicular sperm (PESA/TESE/TESA)

Controlled ovarian stimulation )
* Potent gonadotropins (FSH/hCG)
* GnRH analogues
\_ ® Frequent injections & monitoring J
4 )
Oocyte retrieval (anesthesia)
Fertilization in lab (IVF/ICSI)
\_ J

Potential maternal risks

e OHSS, thromboembolism (rare with modern
protocols but relevant)
¢ Discomfort, time off work, mental load




Standard semen parameters and chance of spontaneous pregnancy
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Semen quality vs. all-cause mortality

A All-cause mortality - total population (n=78,284)
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No specific infertility-related diseases

Eisenberg et al. Fertil Steril 2016

Disease

Hypertension

vs Testing

vs Vasectomy
Diabetes

vs Testing

vs Vasectomy
Hyperlipidemia

vs Testing

vs Vasectomy
Renal Disease

vs Testing

vs Vasectomy
Cronic Pulmonary Disease

vs Testing

vs Vasectomy
Liver Disease

vs Testing

vs Vasectomy
Depression

vs Testing

vs Vasectomy
Peripheral Vascular Disorders

vs Testing

vs Vasectomy
cvD

vs Testing

vs Vasectomy
Ischemic Heart Disease

vs Testing

vs Vasectomy
Other Heart Disease

vs Testing

vs Vasectomy
Injury

vs Testing

vs Vasectomy
Anxiety Disorders

vs Testing

vs Vasectomy
Bipolar Disorders

vs Testing

vs Vasectomy
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1.04 (0.96 - 1.13)
1.09 (1.02 - 1.17)

1.30(1.10-1.53)
1.81 (1.57 - 2.08)

1.02 (0.94 - 1.10)
1.14 (1.07 - 1.22)

1.28 (0.85 - 1.93)
1.60 (1.14 - 2.25)

0.97 (0.87 - 1.07)
0.97 (0.88 - 1.06)

1.09 (0.90 - 1.31)
1.53 (1.31 - 1.80)

1.19 (1.04 - 1.36)
0.87 (0.78 - 0.97)

1.09 (0.76 - 1.57)
1.52 (1.12-2.07)

1.11 (0.81 - 1.51)
1.18 (0.91 - 1.52)

1.48 (1.19 - 1.84)
1.41 (1.19 - 1.67)

1.14 (1.00 - 1.30)
1.16 (1.04 - 1.29)

1.05 (1.00 - 1.10)
0.93 (0.89 - 0.97)

1.48 (1.07 - 2.05)
1.03 (0.80 - 1.32)

1.67 (1.06 - 2.63)
1.23 (0.87 - 1.75)

1.13 (0.98 - 1.29)
0.91 (0.81 - 1.02)

0.96 (0.59 - 1.55)
0.74 (0.49 - 1.11)
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Cardiovascular disease Diabetes
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Cohort study on 4,712 men with long-term follow-up

Latif et al. Am J Epidemiol 2017



Probability of not having prostate cancer

1.000+

09954

0.990

0.9854

0.980

Risk of early onset PCa (<55 ar EAU)
N: 1 181 490 first time fathers
HR=1.86, 95% CIl=1.25 - 2.77
HR=1.51, 95% CI=1.09 - 2.08

ICSI:
IVF:

Spontaneous
- IVF
— Icsl

0 5 10 15
Years after child conception

Al-Jebari et al. Br Med J 2019.
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Cancer Type

Melanoma of skin

Brain and other parts of nervous system
Large intestine, except rectum
Lymphosarcoma and reticulosarcoma
Bladder and other urinary organs
Rectum

Bronchus and trachea, and of lung specified as primary
Other endocrine glands

Kidney

Other malignant neoplasm of skin
Myeloid leukaemia

Other and unspecified sites

Stomach

Hodgkin's disease

Biliary passages and liver

Thyroid gland

Connective tissue

Pancreas

Multiple myeloma

Lymphatic leukaemia

Oral mesopharynx

Tongue

Other and unspecified leukaemia
Oesophagus

Other primary malignant neoplasms of lymphoid tissue
Eye

Larynx

Polycythaemia vera

Salivary gland

Lip

Risk of non-

reproductive cancers

Zarén et alEur J Epidemiol 2026
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RUBIC — ReproUnion Biobank and Infertility Cohort

RUBIC

ReproUnion Biobank
and Infertility Cohort

RUBIC

ReproUnion
Biobank and Infertility Cohort

Retrospective Studies g a Prospective Studies  [FE s
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Risk of Metabolic Syndrome among men from infertile couples

= NO MetS m Undiagnosed MetS ® Diagnosed MetS

Dahlberg et al. unpublished



Risk of high PSA (>1 ng/mL)

Study or Subgroup log[Odds Ratio]

Odds Ratio

SE Weight IV, Random, 95% CI

Odds Ratio
IV, Random, 95% ClI

1.10.2 Sperm concentration 5-16 x106/mL
Sweden 0.6419 0.2345
Subtotal (95% CI)

Heterogeneity: Not applicable

Test for overall effect: Z = 2.74 (P = 0.006)

1.10.3 Sperm concentration 1-5 x106/mL
Sweden 0.4055 0.4591
Subtotal (95% CI)

Heterogeneity: Not applicable

Test for overall effect: Z = 0.88 (P = 0.38)

1.10.4 Sperm concentration <1 x106me
Sweden 0.2624 0.3232
Subtotal (95% CI)

Heterogeneity: Not applicable
Test for overall effect: Z = 0.81 (P = 0.42)

Total (95% CI)

55.9%
55.9%

14.6%
14.6%

29.5%
29.5%

100.0%

1.90 [1.20, 3.01]
1.90 [1.20, 3.01]

1.50 [0.61, 3.69]
1.50 [0.61, 3.69]

1.30 [0.69, 2.45]
1.30 [0.69, 2.45]

1.64 [1.16, 2.31]

Heterogeneity: Tau? = 0.00; Chi* = 0.95, df =2 (P = 0.62); I’ = 0%

Test for overall effect: Z = 2.83 (P = 0.005)

Test for subgroup differences: Chi? = 0.95,df=2 (P = 0.62), I’ = 0%

Kitlinski et al. unpublished
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Preconception health check of the male partner may help in
identifying those being at high risk of developing life-threating diseases

SIXTH EDITION

DISEASE
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131 EVIDENCE-BASED PROTOCOLS
TO COMBAT THE DISEASES OF AGING

Based on Thousands of Scientific Articles and the
Clinical Experience of Physicians from Around the World
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Routines for maternal preconception and antenatal health care

Genetic
predisposition

Prepregnancy obesity
and insulin resistance

Maternal lifestyle during
preconception and gestation

In-born susceptibility to
cardiometabolic disease

Childhood obesity

[

Early-onset diabetes
Cardiovascular risk

Postnatal environmental factors

Potential mechanisms

Epigenetic modifications

)\2%’1&1
DNA methylation

Gut microbiome

(o)
Cod

Inflammation

Trends in Endocrinology & Metabolism



Paternal health plays a role not just for him

American Journal of Obstetrics &
e Gynecology MFM

FLSEVIER Volume 3, Issue 5, September 2021, 100384
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Original Research

Association of preconception paternal
health and adverse maternal outcomes
among healthy mothers

Gayathree Murugappan MD 1 & &, Shufeng Li MS 3, Stephanie A. Leonard PhD 2, Virginia D.
Winn MD, PhD 2, Maurice L. Druzin MD 2, Michael L. Eisenberg MD 3

Show more ~

Original article

Human Reproduction, Vol.36, No.3, pp. 785-793, 2021
Advance Access Publication on December 18, 2020 doi:|0.1093/humrep/deaa332

human
reproduction

Association between preconception
paternal health and pregnancy loss
in the USA: an analysis of US
claims data

Alex M. Kasman', Chiyuan A. Zhanag', Shufeng Li', Ying Lu?,
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Association of preconception paternal
health on perinatal outcomes: analysis of

U.S. claims data

Alex M. Kasman M.D., M.S. 2 & &, Chiyuan A. Zhang M.P.H. 3 Shufeng Li M.S. ? David K.
Stevenson M.D. ®, Gary M. Shaw Dr.P.H.?, Michael L. Eisenberg M.D. 2 ¢



Adverse outcomes associated with poor paternal health

Female Child

« Misacarriage « Congenital malformations
* Pre-eclampsia « Low birth weight
« Gestational diabetes « Cancer

* Impaired semen quality

mwemewsemm Andrology: Volume 13, Issue 1
ANDROLOGY

Special Issue: Periconceptional
Paternal Exposures, Pregnancy
Outcomes and Health of the Offspring

[ = Pages: 1-168
January 2025

Guest Editor(s):  Sandra Segaard Tettenborg v Michael Eisenberg v



Increasing paternal age - more health issues
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Khandwala et al. Human Reprod 207.



Paternal age and health of the children
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Looking for




Sperm DNA Fragmentation Index (DFI)?

Sperm chromatin

Di A Protamine

53

573

Torrroids

Infrequent

Ejaculation
Increased BMI Aging Infection of Male

& Poor Diet Reproductive Organs
Alcohol*

~

Stress \

Smoking ﬁ

Cancer

Pollution,

Ap— Toxins &

Sperm DNA

Radiation
Increased / \
Testicular High Intake
Temperature of Caffeine

Recreational Drugs
& Medications

Varicoceles

SPERM DNA DAMAGE
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Assessment of sperm DNA Fragmentation Index

SCSA Histogram Sperm Chromatin
Structure Assay (SCSA®
“M., and SDFA) Evenson et al.
' 1980.

S
Native DNA |Sperm subpopulation with Fragmented DNA (DFI)
=N o o =




DFI>20% in 25% men with normal standard semen parameters

26.1% 10.5%

W DFI<20%
B DFI>20%

[ I

Men with unexplained infertility Men with proven fertility
Oleszczuk et al. Andrology 2013



High DFI and chance of pregnancy in vivo

Spontaneous pregnancy Intratuterine insemination
2

- D
& | iy
2% e - 5
E 20 o @ o ‘H E 1
U =] L] S
g :

10 "‘L% . O

ll-"'u
04 o e —— 0
ence units 0 20 40 60 80 % 10 15 20 25 30 35 40

Cut-off for DFI Cut-off for DFI
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Millions of Ul treatments and
hormone stimulations can be
avoided




DFI>20% i the first treatment cycle (1633 cycles): IVF vs. ICSI

Fertilization Rate GQE LBR

alVF mics|
sl mics BIVF aiCs|

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD DFI 30% DFI=10% 10<DFI=20% DFI=20%

IVF but NOT ICSI: Less number Good Quality Embryos, lower fertilization rate, lower Live Birth Rate

Oleszczuk et al. Andrology 2016



‘Ref.

DFI=10%

Negative pregnancy outcomes and high (>20%) DFlI

Early miscarriage

10<DF1<20% 20<DFI<30% 30<DFI<40% DFI>40%

Oleszczuk et al. Andrology 2016

=||VF

m|CSI

OTotal

Major CM (%)

10.0
9.0
8.0
7.0
6.0
5.

o

4,

o

3.

o

2,

o

1

o

0.0

Congenital malformations

Total cohort ICSI

EDFI <20% B DF 220%

Stengqvist et al. unpublished

Preeclampsia (%)

12.0

10.0

8.0

6.0

4.0

2.0

0.0

Pre-eclampsia

Total cohort ICSI

E D <20% @ DF >20%

Stenquist et al. Fertil Steril 2025



Impact of Male Preconception Health on Risk of Adverse Conditions
in Pregnancy

Y
®
Male exposure Gynecological Outcomes
Diseases Early pregnancy loss
Medication Pre-eclampsia
Lifestyle Gestational hypertension

Work conditions Gestational diabetes



Paradigm shift in managing male partner in infertile couple

Large and easily accessible group (in
contact with health care system)

High-risk group for serious,
EVEIELERNENER

Saving female partner for
unnecessary hormone treatments

ldentify high-risk pregnancies for:
Adverse outcomes

Impaired child health




Future, couple-centric paradigm

Male partner
proactive preconception care

Bl Screening: BP, HbAlg, lipids, PSA, hormones
B Lifestyle: weight, exercise, sleep, smoking

B Andrology: varicocele eval, meds review

!Targeted DFI testing) )

=)

Female partner
lighter, safer pathway

/Options prioritised: \

e Expectant / timed intercourse when
appropriate

e |Ul or mild IVF before full stimulation

¢ IVF/ICSI only when indicated

\_ /

If stimulation: lower doses, fewer scans,
patient-centred protocols; lower OHSS risk

Expected benefits )
e Fewer heavy ART cycles; faster time-to-
pregnancy in some
e Reduced treatment burden for the woman
e Improved couple health behaviours
\_ _/
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