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Male infertility

COUPLE INFERTILITY:
“Infertility is the inability of
a sexually active, non- Unexplained
contracepting couple to 15%
achieve pregnancy in one
year”

Male factor
20%

Combined factor
27%

Devroey P et al. Hum Reprod Update 2009; O’Flynn O’Brien KL et al. Fertil Steril 2010; Wu et al. Gene 2012



Diagnostic flow-chart

| Couple infertility ‘

/\

Male partner | | Female partner ‘—p Refer to dedicated guidelines
: . : . -
Serotal US and COUS Semen General physical and Familiar and personal | | Fam:;hust!wofchmmmmal o
(a4.1) analysis (3.2) genital examination (3.1) history (3.1) sberrations o recurrent

ASH in selected cases (4.1.2)

Sperm DRA integrity on very
selected cases (4.1.3)

A .
[ \
Suspect UGI (4.2) | Suspect duct obstruction/abnormalities | Idiopathic asthenozocspermia | | CAVD | Cligozoospermia/0AT
l or retrograde ejaculation l l and azoospermia
*  Sperm culture TRUS {4.4.2) Urine post | HFW DMNA test (4.2) | CFTR gene Testicular FMAC (5.1)
. ejaculation (4.1.1 mutations (5.2
*  Test for Chlampdia ! ¢ ! (52} . )
trachomatis and
Mycoplasmas LH, F5H, total testosterone and SHBG (4.3). Inhibin B in selected cases (4.3)
*  Extend the Corsider general hiealth (cardiometabolic and bone) and regular follow wp (6]
micrabiological |
assessment to the | |
female partner | Suspect HH | | Androgen resistance | | Primany testicular damage |

UGI confirmed : Prolactin (4.3) and HH AR gene mutations Sperm concentration

gene panel (5.2) {5.2)
| <5 mill.fml | | <10 mill, fml |
. . i Yq Karyotype
Ferlin A et al., J Endocrinol Invest. 2022 microde! (5.2 | (52) i




Male infertility: NEW diagnostic categories

Primary testicular damage @
(hypergeonzdeiropic @r normogonzdeiropic)

Secondary testicular dysfunction
(hypozonadotropic hypogonzdismm)

Duct obstruction zd retrograde ejaculation

Inflammation =7l infection o e genital tracek

Idiopathic semen alteration

SO pAtISH BTkl Unexplained inferility

Grande G, Graziani A, Scafa R, Garolla A, Santi D, Ferlin A. Life (Basel). 2024



Treatment strategies for male infertility

Etiologic = Remove the cause

w &

-

ASSISTED REPROUCTIVE 7 =, MEDICAL AND HORMONAL
. . TECHNOLOGIES (ART o ~ T_HERAPIES
Oriented = Act on risk factor Ve

Goal-oriented - Bypass the problem

{ _
y g
Empirical = Acting on testicular function - (//Jf -

Varicocael lectomy, Vasectomy Diet, Exercise, Stress Reductiony
Reverral, TESE/TESE Supplements

AIMS of the treatment

* If possible, restore natural fertility
* Allow ART or allow gradual application of ART, improving ART success
*  Preserve fertility

*  Cure the underlying disorder and preserve reproductive health

Santi D., Corona G., Salonia A. Ferlin A J Endocrinol Invest. 2025 May;48(5):1085-1100. doi: 10.1007/540618-024-02524-x



Agenda

1. The evaluation of the male component of couple infertility is complex and required multiple steps to reach a
diagnosis and selected among potential therapeutic approaches. Among these, the management of risk factors
for male infertility is mandatory.




Oriented management

-
Male infertility-oriented management, acting on risk factor {—

Intervention Recommendation*  Level of Comments
evidence

Cessation of smoking 2 2000 Association between smoking and impairment of semen qualily is established bul no evidence for
improvement of semen qualily after quitting smoking. Suggestion is based on other positive healtt
Tifects

Weight reduction 2 2000 Evidence for association between overweight/obesily and impairment of semen quality is
contradicling and evidence for improvement of semen quality after weight reduction is lacking.
Suggestion is based on other positive health effects and positive effect on reproductive hormone
lovels

Reduced alcohol intake 2 @000 Evidence for association between low/moderate alcohol consumption and impairment of semen
quality is debatable and evidence for improvement of semen quality after cessation is lacking.
Suggestion is based on positive effect in females and for social reasons

Conlinuing physical activity 1 2000 Conlinuing physical aclivity may have a posilive impact on body weight (see above)

Scrotal cooling/changes 1 2000 The recommendation considers no measures for aclive scrotal cooling or changes in working place

in clothing and/or working
conditions

or clothing habits

Colpi et al. EAA guideline Management of oligo-astheno-teratozoospermia Andrology. 2018 Jul;6(4):513-524. doi: 10.1111/andr.12502



Hypogonadism & body weight

Symptoms Signs

Sexual dysfunction > ,/>\ Reduced body hair
| A A

3 | INTHE BIDIRECTIONAL
RELATIONSHIP BETWEEN OBESITY AND
HYPOGONADISM, WHAT IS CAUSE AND

CONSEQUENCE? )
sweating i !
Anemia
!
Infertility 3/‘ k Reduced Bone Density

Isidori A.M. et al. Journal of Endocrinological Investigation 2022



Hypogonadism & body weight

18 included studies, reporting hypogonadism prevalence on 4546 obese male patients

Total testosterone serum levels Free testosterone serum levels

Pellitero 33 e R 51.5(35.2, 67.5) 8.17

Stud %
My & Study %
Author population (n) ES (95% Cl) Weight
Author population (n) ES (95% CI) Weight
:
Alhayek 477 —— 40.0 (35.7, 44.5) 9.05 i
! Calderon 100 —_— 34.0(255,437) 952
Calderon 100 —— 44.0 (34.7,53.8) 7.22 '
i
B ;
Cooper 1647 | 48.4 (46.0, 50.8) 9.51 Chandel: 21 : 38.1 (208, 59.1) 7.30
H
Dhindsa 716 - 412 (377, 44.8) 926 Cooper 1647 - E 16.2 (14.5,18.1) 10.32
' 1
Hofstra 149 L —— 57.7 (49.7, 65.4) 7.88 Dhindsa 63 ——— 38.1 (27.1, 50.4) 9.08
' 1
Ippersiel 75 —_— 42.7 (32.1,53.9) 6.65 Dhindsa 716 ! — 43.3(39.7, 47.0) 10.25
' 1
Kaplan 494 - 39.3(35.1,436) 9.08 Ganesh 31 —_— 226 (11.4,39.8) 8.06
i i
i
Kapgor 21 ' 26.8(20.5,31.9) &40 Giagull 40 —_— 25.0 (14.2, 40.2) 848
:
Liu 139 —_— 30.9 (23.9, 39.0) 7.78 '
H Hofstra 149 — 35.6 (28.3, 43.5) 979
Nielsen 70 —_— : 22.9 (14.6, 34.0) 6.51 !
i Ippersiel 75 —_— 38.7 (28,5, 50.0) 9.27
Peliitero 33 I —_— 78.8 (62.2,89.3) 477 '
I Liu 139 —_—— 237 (17.4,315) 975
Rabijewski 151 f—— 52.3 (44.4,60.1) 7.90 '
i '
i

Samavat 55 47.3 (34.7,60.2) 5.98

ot st pmon <> 42.8%, 95%Cl: 37.6-48.0% s = 32.7%, 95%Cl: 23.1-43.0%

T T T T T T T T T T T T 1 T 1 T T T 1 1 T T
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100

Van Hulsteijn et al. European Journal of Endocrinology 2020



Agenda

The evaluation of the male component of couple infertility is complex and required multiple steps to reach a

diagnosis and selected among potential therapeutic approaches. Among these, the management of risk factors for
male infertility is mandatory.

Body weight excess is bidirectionally associated to a reduced testicular function, in terms of testosterone
production.




Body weight reduction & Testosterone

13 studies evaluated the effect of low-calorie diet

A TT mean differences (nmol/l)
Source -10 -5 0 5 10 15 20 25 30 35 Differences LL,95% CI UL, 95% CI P
n mean

Stanik er al. (26) —— 4.66 1.41 7.92 0.00
Hoffer et al. (27) sl 343 245 4.41 0.00
Pasquali er al. (28) —— 4.01 1.89 6.13 0.00
Strain et al. (29) —— 4.50 1.72 7.28 0.00
Pritchard et al. (30) —— 5.10 1.95 8.25 0.00
Kaukua et al. (31) e 2.80 1.20 4.40 0.00
Niskanen er al. (32) -—.—' 4.50 1.96 7.04 0.00
Hufelder et al. (33) p 0.80 0.06 1.54 0.03
Reis et al. (35) —e—H -1.71 —4.46 1.04 0.22
Khoo et al. (34) ot 2,2_2 0—61 3.83 (LOI
Overall low-caloric diet 1 [ 287 T68 a07 0.0 l

Favors no weight loss

] Favors weight loss

11 studies investigated the role of bariatric surgery
2 gastroplasty, 6 biliopancreatic diversion, and 3 mixed

interventions

A

Source

Bastounis ef al. (41)
Globerman ef al. (42)
Alagna er al. 2006 (43)
Hammoud et al. (44)
Omana et al. (45)

Reis et al. » (35)
Botella er al. (46)
Facchiano et al. (47)
Pellitero et al. (48)
Woodard er al. (49)
Overall bariatric surgery
Overall

-10

-5

TT mean differences (nmol/l)

0 5 10 15 20 25 30 35 Differences ~ LL,95% CI UL,95%CI P
n mean

| T 401 027 775 004
——t 7.80 482 1078 0,00
e 21.63 12.98 029 0.00
b 11.92 0.69 23.16 0.04
—— 10.48 6.60 1436 0.00
—_— 12.34 2.59 22.09 0.01
—. 8.14 403 1225 0.00
—— 5.80 2.87 8.73 0.00
— 10.19 4.68 1570 0.00
T 8.95 3.87 1403 0.00
R 71 8] 10 ﬁ 0 00

+ | 4.19 314 525 000 |

Favors no weight loss 1 Favors weight loss
-

Corona et al., Eur J Endocrinol 2013



Testosterone & Ketogenic diet

Expected value of the effect size of
testosterone change after ketogenic diet

]

40

20

=20

-40

Before diet Std. Mean Difference
Q (0] @ 1l Mean SD Total Weight IV, Random, 95% Cl

Std. Mean Difference
IV, Random, 95% ClI

L 19.77 3.B5 11 16.B% 1.03 [0.13,1.93] "
3 21.76 5.33 8 167% -0.45[-1.38,0.49] -
) 1706 33 10  16.5% 1.01 [0.81, 3.01] —-—
} 19.77 2.R5 13 16.BX 1.40 [0.53, 2.27] —-—
~ - . . . 3 43  66.9% 0.96 [-0.01, 1.92] s
c3{P = 0006} F =7
Expected value of the effect size of body weight reduction after ketogenic diet 3 0.006) 6X
Model: random effect
Weight: random effect
La Vignera 2020 12.B6 1.51 20 6.16 1.28 0 16.3% 4.74 [3.48, 5.98] —
Mongkl 2020a 16.35 0.11 4 1238 0.00 4 0.7% 3435 [10.68, 58.02] —
Monglgl 20200 17.29 0.11 34 13.25 0.73 34 16.1% 7.65 [6.24, 9.06] —
Subtotal (95% CI) 58 58 33.1% 6.75 [3.31, 10.20] et
Heterogenehy: Tauw® = 5.84; Chi¥ = 14.66, df = 2 (P = 0.0007); F = BEX
Test for overall effect: Z = 3.84 (P = 0.0001}
Total (95% CD 101 101 100.0% 2.90 [0.83, 4.97] -
Hewrogenehty: Tau® = §.42; ChP = 118.70, df = & (P < 0.00001); F = 85X —iID _15 t 150

Test for overall effect: Z = 2.75 (P = 0.008)
Test for subgroup diferences: ChE = 10.09, df = 1 {P = 0.001}, F = 90.1%

{
Favours [before] Favours [after]

Furini et al., Endocrine. 2022 Sep 23. doi:

10.1007/512020-022-03195-5



Agenda

The evaluation of the male component of couple infertility is complex and required multiple steps to reach a
diagnosis and selected among potential therapeutic approaches. Among these, the management of risk factors for

male infertility is mandatory.
Body weight excess is bidirectionally associated to a reduced testicular function, in terms of testosterone

production.
A reduction in body weight leads to an improvement in testosterone production, regardless of the strategy used
to achieve it. The greater the reduction in body weight, the greater the increase in serum testosterone levels.




Male infertility & body weight

(A)
Parameter # Trials
Volume
Normal weight vs overweight 14
Normal weight vs obese 21
BMI 30-39.9 kg/m2 3
BMI =40 kg/im2 6

Total sperm count

Normal weight vs overweight 12
Normal weight vs obese 21
BMI 30-39.9 kg/m2
BMI > 40 kg/m2 3
=L =

Sperm concentration

Normal weight vs overweight 18
Normal weight vs obese 21
BMI 30-39.9 kg/m2
BMI > 40 kg/m2 3

Santi et al. Andrology 2023

-1.0

Stand difference in mean (95% CI)
-0.2 0

-0.8

0.6 -04

0.2

- .

sD LL UL P
0007 0199 -0015 0,023
0217 0283 0,150 0,000
0213 0398 -0028 0,024
0414 0939 0111 0,119
0057 0011 -0002  0.042

(8)

Parameter

# Trials

Normal morphology

Normal weight vs overweight

Normal weight vs obese
BMI 30-39.9 kg/m2
BMI =40 kg/m2

Total motility

Normal weight vs overweight

Normal weight vs obese
BMI 30-39.9 kg/m2
BMI =40 kg/m2

Progressive motility

Normal weight vs overweight

Normal weight vs obese
BMI 30-39.9 kg/m2
BMI =40 kg/m2

Out of 865 retrieved articles, 29 were

included in the study

Overall, 60,383 subjects were included

(mean age 34.9 years, BMI 26.9 kg/m?2)

Stand difference in mean (95% CI) SD LL UL P
14 <12 10 08 06 04 02 0 02 04
o 0,032 0,135 0072 0,548
0= 0,155 0,254 0,056 0,000
s 0,099 0,151 -0,047 0,000
10— 0,335 0479 0,191 0,000
. 0,035 0,078 0,007 0,101
—— 0,216 0359 0072 0,003
-~ 0,118 0,185 -0,051 0,001
S 0,111 0,283 0,061 0207
ol 0,146 0232 -0,060 0,001
— o 0,242 0,357 0,127 0,000
o 0,127 0,185  -0,069 0,000
0,440 -1,160 0281 0,231




Agenda

The evaluation of the male component of couple infertility is complex and required multiple steps to reach a
diagnosis and selected among potential therapeutic approaches. Among these, the management of risk factors for
male infertility is mandatory.

Body weight excess is bidirectionally associated to a reduced testicular function, in terms of testosterone
production.

A reduction in body weight leads to an improvement in testosterone production, regardless of the strategy used
to achieve it. The greater the reduction in body weight, the greater the increase in serum testosterone levels.
Body weight excess is associated to a spermatogenesis impairment, showing reduced sperm concentration in
obesity compared to normale weight and reduced sperm motility in overweight and obesity compared to
normal weight.




Male infertility & body weight reduction

of
Patients  Age Lengthof  \5 edition for  BMI change after
H Firstauthor Year Study Intervention Inclusion criteria Control gro! follow
12 studies type number  (y) grovp (m)up semen analysis  treatment (kg/m’)
345 su bj ects Reis [25] 2012 Interventional Bariatric-metabolic 20 393113 NA Yes, 10 subjects 24 WHO 2010 12.1£5.0
not undergoing
mean age 37.6%x7.9 surgery
Faure [26) 2014 Observational Diet 6 318463 Abdominal fat >4 as measured by No 46 WHO 2010 -1.246.5
years bioimpedance
BM' 4 5 4 -+ 6 0 k /mz Legro [27] 2015 Observational Bariatric-metabolic 6 356295 BMI=235.0kg/m’and presence of No 3,6,and 12 NR -5.0£7.0
T g comorbidities or BMI 240.0 kg/m’
BMI reduction - . and aged 20-50 years
El Bardisi [28] 2016 Observational Bariatric-metabolic 46  37.0£6.0 National Institute of Health (NIH) cri-  No 12 WHO 2010 -22.89 (median)
64 i O 1 kg/m 2 teria indicating weight loss surgery
Samavat [29] 2017 Observational Bariatric-metabolic 23 458+7.4 BMI>40kg/m’ Yes, 8 subjects 6 WHO 2010 -11.115.1
not undergoing
surgery
Calderén [30) 2019 Observational Bariatric-metabolic 15 400+80 BMI>35kg/m’ No 24 WHO 2010 -18.0+8.5
1 D | et: 2 stu d ie S Carette [31] 2019 Interventional Bariatric-metabolic 46  389+7.9 BMI 240 kg/m’ or 35 kg/m’ and, No 12 WHO 2010 127
: _— at least one obesity comorbidity (min, -11.6; max, -13.8)
2. Bariatric- Wood[32] 2020 Interventional Bariatric-metabolic 18 39.0+12.9 BMI235.0kg/m’and presenceof  Yes, 14 subjects 6 WHO 2010 11.6 (median)
. comorbidities or BMI 240.0 kg/m’,  not undergoing
metabolic and aged 20-50 years surgery
. d . Fariello [33] 2021 Interventional Bariatric-metabolic 15 NR  BMI=35.0kg/m’and presence of No 3,6,9,and12  WHO 2010 7614
surgery: 9 studies comorbidities or BMI 240.0 kg/,
. and aged 20-50 years
3 : D rugs (G LP 1 RA) ° Velotti [34] 2021 Observational Bariatric-metabolic 35 364452 Obesity and idiopathic infertility No 6 WHO 2010 -17.746.0
1 stu dy Andersen [36] 2022 Interventional DietandGLPIRA 37  41.1£97 BMI32-43kg/m’ No 2 WHO 2010 -5.0+2.8
LaVignera [35] 2023 Interventional GLP1RA 35 260+60 BMI>30 kg/m: Yes, 40 subjects 2 WHO 2010 -6.0+2.5
treated with
testosterone

Santi, Corona et al. World Journal of Men's Health 2024



Male infertility & body weight reduction

_Stand difference
Prameter #Trials in mean (95% Cl) SD LL UL p
-15-1.0-0.5 0 05 10 15
Sperm concentration 15 0.495 0.003 0.986 0.049 Spe rm concentration
Total sperm number 9 0.251 -0.110 0613 0.172  overall sperm concentration improvement of
Progressive motility - T, 0567 0370 0764 oooo | 2@Poutanoverallamount of 7.6 million/mL
Total motility " e -0.076 -0.242 0.091 0.371 0 - ]
V61 et (0253 1 521] Ae0.00L
Normal morphology 15 B 0411 -0010 0.831 005 . :; ]
o
2 104 -
Sperm DNA fragmentation 3 - -0.689 -1.123 -0.255 0.002 E ;m | Q
b= J—
T 056 7 [
T
2,00 - 3 032~ ."/ \ : S MQQ\
1,76 $=0.0380.001, 0.077] 0.08 'J\., T ;) /
s | 1=0.887[0.253, 1 521] D16 4 m
(7] —~ Eil -
E 129 / ! M-24.32 -22,50 -20,67 -18,84 A7.01 4518 -13,35 -11,52 -9.69 -T.86 6,04
g 104 \ ) ABMI
£ o080 —
% 0,56 | - o
T 032 - -~ _ 7
? om ] ( o _7\1/«/""'*{.(]'7\ \ )
0164~ = (,‘*'7‘& . ape
040 - =) Progresswe sperm mOtlhty
-24,32 -22,50 20,67 -18,84 -17,01 -15,18 -13,35 11,52 -9,69 7,86 -6,04

ABMI

Santi, Corona et al. World Journal of Men's Health 2024



Male infertility & body weight reduction

Sperm DNA fragmentation index

Study name

Faure et al., 2014

Samavat et al_, 2017

Calderon et al., 2019
Overall

Statistics for each study Std diff inomeans Sperm DNA fragmentation
Std diff Lower Upper and 95% CI
in means  limit limit p-Value
-1,718 -3,042 -0,394 0,011 —R—

-0,655 -1,248 -0,062 0,030
-0432 -1156 0,292 0,243
-0,689 -1,123 -0,255 0,002 ]

-10,00 -5,00 0,00 5,00 10,00

Pre- Post-

Santi, Corona et al. World Journal of Men's Health 2024



Agenda

The evaluation of the male component of couple infertility is complex and required multiple steps to reach a
diagnosis and selected among potential therapeutic approaches. Among these, the management of risk factors for
male infertility is mandatory.

Body weight excess is bidirectionally associated to a reduced testicular function, in terms of testosterone
production.

A reduction in body weight leads to an improvement in testosterone production, regardless of the strategy used
to achieve it. The greater the reduction in body weight, the greater the increase in serum testosterone levels.
Body weight excess is associated to a spermatogenesis impairment, showing reduced sperm concentration in
obesity compared to normale weight and reduced sperm motility in overweight and obesity compared to normal
weight.

A reduction in body weight leads to an improvement in male fertility related parameters. The greater the
reduction in body weight, the greater the increase in sperm parameters.




Drugs used for body weight reduction

W B-cell workload

A\ satiety
WV food intake

After meal :
GLP-1 from L cells,
GIP from K cells

o cells:
WV glucagon release after meals

A\ B-cell response

B: AN glucose-insulin
dependent production

—————— Liver:
A Insulina/glucagon:
W Epatic glucose production

stomach:
v gastric emptying

GLP1RAs might have implications for fertility throughout different mechanism:

1. INDIRECT:
1. Reducing body weight
2. Improving glycaemic control
2. DIRECT - GLP1 receptors are present in both Sertoli cells and Leydig cells, thus these therapies could directly stimulate testicular
function

Morrison et al. Nature Reviews 2025



Testosterone & GLP1RA

Group A (n = 35) Patients Table 1. Anthropometric and biochemical parameters in the three ;‘rrm;pg of patients at baseline. Group C (n = 40) Patients
with an active desire for Parameters Group A Group B Group C who had already fathered
fatherhood. Weight (kg) a6 16=10 Mi=s a child and were not

BMI (kg/m?) 35£3 36+£3 33+2 . -
& 150 IU + hC—G 2000 IU Waist circumference (cm) 106 £5 108 + 6 108 + 4 Seeklng fertlllty

Total testosterone (ng/mL) 1.6 £ 02 14+ 0.6 18+04 Testosterone gel (2%) 60

Follicle-stimulating hormone (IU /L) 1.8+02 1603 1204 mg

Luteinizing hormone (IU/L) 22102 2003 18+04

Sex hormone-binding globulin (nmol/L) 115x3.0 14.0 £ 3.0 16 = 6.0

Prostate-specific antigen (ng/mL) 0.8 02 0.6 0.3 0.7 =01

Hematocrit (%) 40+4 3B+ 6 42 +4

HOMA index 60£12 65+19 56+ 1.6

N—

Group B (n = 35): Patients with no active desire for
fatherhood.

Liraglutide 0.6 mg daily for the first week, then 1.2 mg
(second week), 1.8 mg (third week), 2.4 mg (fourth week),
and 3.0 mg (from the fifth week for another three months)

La Vignera et al., J. Clin. Med. 2023, 12, 672. https.//doi.org/10.3390/jcm12020672



Group A

Testosterone & GLP1RA

Total testosterone (ng/ml)

BMI (Kg/mq) *
25
2
15
*
1
05
o
Group A Group B Group €
= Baseline - After treatment
LH (IU/L)
5
1
4
2
Group B Group C
= Baseline = After treatment z _ I I
| |
o
Greup A Group B Group C

= Bagehre After treatment

La Vignera et al., J. Clin. Med. 2023, 12, 672. https.//doi.org/10.3390/jcm12020672



Testosterone & GLP1RA

Study name Statistics for each study Difference in means and 95% CI
Difference Lower Upper
in means limit limit p-Value

Shao et al., 2018 4,17 3,47 4,88 0,00

Jensterle et al., 2019 2,60 0,34 4,86 0,02

Giagulli et al., 2020 1,17 0,48 1,86 0,00

Giagulli et al., 2020~ 2,32 1,74 2,90 0,00

Graybill et al., 2021 0,17 -1,55 1,90 0,85

La Vignera et al., 2023 9,30 8,64 9,96 0,00 -

Lengsfeld et al, 2024 0,77 -2,88 4,41 0,68

Gregorijc et al., 2025 1,80 0,41 2,79 0,01

La Vignera et al., 2025 8,10 7.23 8,97 0,00 -

3,45 1,12 5,78 0,00 i

-12,00 -6,00 0,00 6,00 12,00

Favours A Favours B

Meta Analysis

Random-effects pooled mean difference of total T (nmol/L) before and after GLP1/GIP analogues




Testosterone & GLP1RA

Parameter

Total testosterone (nmol/L)

GLP-1 analogues vs. baseline

Free testosterone™

GLP-] analoguesvs. basaline

SHEG*

GLP-] analogues vs. baseline

LH (mU/L)

GLFP-I analogues vs. baseline

FSH (mU/L)

GLP-I analogues vs. baseline

Stand mean/ mean (95% CI)
-3.0 2.0 -1.0 0 1.0 2.0 3.0 4.0 5.0 6.0 7.0

F-3

345

*

Stand mean/mean

LL,95% CI UL,95% CI #

112 3,78 ]

Regression

of deltaweigh on Difference in means

10,00
9,00 -
8,00
7,00

- 6,00 |

5,00 —
4,00 —

2,00

*

1,00 + —~

3,00 — — —

0,00 —
1,00 2,20 3,40

4,60 5,80 7,00 8,20 9,40
deltaweigh

11,80

13,00

0,16 1,03 6




GLP1RA & Spermatogenesis: Liraglutide

Design: sub-study of men with obesity enrolled in a randomized, controlled, double-blinded trial (the S-LITE trial)

56 men were included in the study and assigned to an initial 8-week low-calorie diet (800 kcal/day) followed by
randomization with Liraglutide to 52 weeks of either:

Ba Placebo
B Exercise (150 min/week) + placebo
Weight loss
(800 kcallday)
B Liraglutide (3.0 mg/day)
> Exercise (150 min/week) + Liraglutide (3.0 mg/day)
l l
| |
Week 0 Week 8 Week 60
Start Weight-loss End
TO T1 T2
n =56 n=4y n=37

Andersen et al. Hum Reprod. 2022;37(7):1414-22



GLP1RA & Spermatogenesis: Liraglutide

Results:
Weight loss obtained during diet leads to sperm parameters improvement
This improvement was maintained at the end of the study, regardless to the groups

@ Poor maintainers @ Good maintainers

104 100+ 100= 10- 100~
* - -

3 I=1=) * g ° =3 =2 104
g IS =y - - £ - E‘E g;
S8 £5 107 38 109 £8 S
=] p= o= 1=
> g e Qo @ 1=
55 £e - ES e z &

ES 14 os g g2 58 1« wg g
c © 56 ol oo @G
wZ = e = w o s
I.E 8.3 .} LE [=] =°
- oL ] = 14 w iy

0.1

0.1- 0.1- 0.1- 0.1 0.01-

However, no subgroup analyses were performed

Andersen et al. Hum Reprod. 2022;37(7):1414-22



GLP1RA & Spermatogenesis: Semaglutide

Design: Randomised open-label trial in 25 men with type 2 diabetes mellitus aged 50 [46-60] years, BMI 35.9 [32.8—
38.7] kg/m2 and functional hypogonadism

* SEMA group: Semaglutide 1mg/week for 24 weeks

* TRT group: testosterone undecanoate 1000 mg once 10-12 weeks i.m. for 24 weeks

Results: Considering SEMA group, 24 weeks of treatment with semaglutide leads to:
1. reduction of mean weight of 6 kg
2. reduction in HbAlc of 1.2%

3. improvements in sperm parameters, although statistically significant only form sperm morphology

Semaglutide [n - 13)

Baszeline 24 weeks Difference (%) P value
‘Woluwme (mLl 1.3 (0u8; 1.5] 1.34{0.5; 2.1) 1% (-45; 57) 0.%8
Concentration [10%/mL) 25 (15; 125.5) 37 (16.5; 60.5) 17(=2; 1) 0.58
Total number (10°/ejaculate) 34.5 (19.4; &4.8] 41 {15.3; 70) 5(-59: 187) 0.9
Total motility [36) 30(21.3; 43.8) J0(22.5; 35) 17 (-41; 15) 0.0%
Mormal morphology (%) 235 42 5.5) 37 (21; 88) 0,012

Gregoric et al. Diabetes Obes Metab. 2025;27:519-528



Agenda

The evaluation of the male component of couple infertility is complex and required multiple steps to reach a
diagnosis and selected among potential therapeutic approaches. Among these, the management of risk factors for
male infertility is mandatory.

Body weight excess is bidirectionally associated to a reduced testicular function, in terms of testosterone
production.

A reduction in body weight leads to an improvement in testosterone production, regardless of the strategy used
to achieve it. The greater the reduction in body weight, the greater the increase in serum testosterone levels.
Body weight excess is associated to a spermatogenesis impairment, showing reduced sperm concentration in
obesity compared to normale weight and reduced sperm motility in overweight and obesity compared to normal
weight.

A reduction in body weight leads to an improvement in male fertility related parameters. The greater the
reduction in body weight, the greater the increase in sperm parameters.

GLP1RAs could be in the future considered for the management of male infertility in obese/overweight
patients. However, so far, the evidences available in the literature are still poor.
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