Oncofertility: eriopaocn g
VEOTTAOOLUS KUL TOV
OVTLIVEOTTAUGUOTIKQV Ogpamer@v
otV avopikn yovipotnta (40)

Ap. Iodavvnc Bakaromoviog FEBU, FECSM

Av. kaOnyntc Ovporoyiac Avoporoyiog
AlI®



Lie GUYKPOVCT GUUPEPOVT




EVTOomion TV oTeEpLATOYOVIMV 6TO
OPYIKO COANVAPLO

= Basal
membrane

e %
' @ J @T— - Sparmatocytas
f&*: e \

. Round
sparmatids

Prepubertal SSC
proliferation

Gilbert et al., 2003
3



Type Ad Spermatogonium

' N\

O O,

Type Ad Spermatagonium Type Ap Spermatogonium

v

®

Type B Spermatogonium

‘ Spermatogonium

l Mitosis
‘ Primary spermatocyte

l Meiosis |
. ‘ Secondary spermatocyte

lMeiosis Il
® @ @ @

lDifferentiation




O1 GUGTNUOTIKEC KOKONOELEC EMNPEALOVY
TN yoviuotnto wpv T Oepamein

2VGTNUOTIKT] PAEYLOVI] LEG® OVOGOUVTIOPAGEWDV
(EvepyomoOMUEVEC KVTOKIVEC, AVTIOTEPUIKO OVTICMLOTAL,
TVPETHOQ)

Kakn 6péyn

Oppovikéc uetaporéc (éxxpion hCG , dmbnon tov
KN, avouain opurovikn poluicn, EKKpion opLovey
stress)

Opykn dvcoiertovpyia (Ao, opyIkd KOPKIVO LT
Kot kupime germ cell tumors kol vococ Hodgkin, 6mov
ELPAVICOVTOL GLYVA YPOUOTOCMOLIKT

oo 4 Dohle GR. Int. J Urol 2010:17:327.
G‘VSUTEXOI81KOTHTG’) Sabanegh Jr ES, Ragheb AM. Urol 2009;73:225.
Hallak J et al. Cancer 1999:85:1973.

Tempest et al. Hum Reprod. 2008;23:251.



CTEPLLATO
odgKin mpo Oepameio

No ol
Mormospermig Dysperma TTIRLITTEY

LYY n (%)

MNormospermiy 47

11 (38) 26 (62) Dyspermid i
Vigersky [10] 6 (31 13 (69) Severe dumage 33
Whiteheud {11) 7 (36) 12 (63) s e e .
Hendry [23] 13 (26) 36 (13) &mﬁ“; damﬂ’: Sl e 0
Ragni [12] 9 {25) 26 (75) Ohgosthenozoospermia (OA) 20
Vivianm [3 I] 37 [4&'} 43 [54:'] ﬂ-llgmgmtmmpermm {ﬂT} 3
Vivianmi [13] 30 (33) 62 (67) Asthenoteratozoosperma (AT} 17
Agarwal [19] 11 (28) 28 (T1) Single damage 8

Ohgozoospermig (O 15
Riifer 47 (30) 111 (70) Asthenozoospermia (A) 19

Teratozoospermia 4

OTIKOL TaPAyovTeG VIToyovipotntag: Tayvn
- epuOpdV KoL TPOY®PNUEVO GTAOL0 VOGO

GYETION LLE TO, EXITEON TOV YO

Rueffer et al. Anr




20%

Hum Reprod

. 2009;24:37

M Hodgkin lymphoma

O Testicular cancer

[ Acute leukemia

B Non-Hodgkin lymphoma
@ Malignant bone tumour
O Soft-Tissue sarcoma
Malignant brain tumour

@ Other cancer

Table 2

Types of cancer -

esticular cancer

Hodgkin's lymphoma

ukemia
Gastrointests
Prostate
Non-Hodgkin’s lymphoma
Brain
Genito-urinary
Sarcoma
Lung
Thyroid
Melanoma
Aplastic
Breast
Liver
Thymus
Spine
Unspecified

42 (26%)
35 (21%)
23 (13%

n=164

K. Chung et &

Rep Biol. 2(




Opy1KOC KapKIivOC Kot
VTOYOVILOTNTO TPV TN OEpaTeEioL

Fertility status before and after treatment
for testicular cancer (n=446)

Hughe et al. Cancer 2004,100(4):732

Before treatmont Aftor treatment

e [lapovcia vroyovipotnroc oto 10%-35% Kot €101Kd al®OGTEP UG
010 6%-24% tv acBevov ue TGCT

* H owtapayn tc oneppotoyévveong mpoimdpyel Kot 6ToV AAAO
opyN

* [IiBavn dvoiertovpyia Tov kuttdpwv Leydig (Avénuévn hCG
EVOOOPYLKA TTPOAYEL TNV EVOOOPYIKN AVENGCT TEGTOGTEPOVIG KOl
016TPOoYOVOV Kataotéllovtog Ty LH, 0nwg cuvnbwg aviyvevesm)



Opy1kO¢ KopKIvoc Kot
VTOYOVILOTNTO, TPV TN DEPUTELN

BAapn tov 16tikod pikpomepifdArlovtoc Kot dAA®V
TOPUKPIVIKOV AEITOVPYLOV, AOENCT TG EVOOOPYIKNC
Oepuokpacioc, AVTICTEPUIKA OVTICOUOTO, OLUTAPOYES GTNV
TOTIKY] POT] TOV OUUOTOC, OLOTAPOYEC VTOOAAOLO-VTOPVGIOKOV
dcova amd EKKPLoT] OPLOVAOV 0td TOV OYKO .

Kpvyopyio
2DVOPOLO YOVOOIKNG OVTYEVETIOG [

—_

KAnpovouwkotmra,
evoountpla PAamtikn éxkbeon

Yroomaoiog

—

Opyikeg pkpoamotitavooels (0,6%-9% avtov, mov
vrofaAlovTal o€ eCho Opyewv, oyeTileTon e OpPYIKN OLOYEVEDIQ,
ocvvomapen pe Ca opyemg 6%-46%, TPoOKAPKIVIKY KOTACTOGCT))

Hughe et al. Cancer 2004;100(4):732, Giwercman, A., et al. Semin Urol, 1988. 6: 110
Petersen, P.M., et al. J Clin Oncol, 1999. 17: 941, Moody JA et al, 2019. 123: 160-172



2V0TOOT TPOGEKTIKNG OVTOEEETOONG

Oy Broyia og acBeveic, mov dev ival vynAov Kvovvov, AL  Avvar
Lovo mopakorlovonon e echo, deikteg ko eviote CT
(vVToyoVILOTNTO, KPLYOPYIO, OPYIKOC KOPKIVOS, ATpo®io OpYemV)

Xvotaon Proyiog oe acOeveic Le CTEPUATOYEVVETIKT
AVETAPKELN-0LOOGTEPUIN, AUPMOTEPOTAEVPES
LUKPOOTOTITAVAOGELS, 0Tpo@ia Opyewmv (Kdtm amd 12cc),
Kpoyopyia Kot .otopikd TGCT.

Y& TEPIMTOON VTOTTOV EVPNUAT®V 6TO echo 1| oty e€étaon Avvatn
GUGTIVETOL YEPOVPYIKT dEPELVNOT Ko Proyia 1] opyeKTOUN.

[TapaxorovOnon towv acBevov ue TGCT Adym vymAov Kivobvov Avvatn
EUPAVIOTG VTTOYOVAOIGUOV 1 GEEOVOAAKNG OVGAEITOVPYING.

EAU Guidelines 2009
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Emiopoacm ¢ avIIKapKIVIKNG
Depameioc otn yovipotnta

e XEIPOLPYIKN Oepameia

* AKTIVvOOEpOTTELD

e Xnuetobepameia

* Avocobepameia Kot AAAES
QapLoKODEPATEIES

* 2UVOLUGLLOL .



XEPOoVPYIKN Oepameia
o Pilikn opyextoun (50% kabictovrtor oAryoomepkol

Ko 10% alwoomepuikoi, ®ot060 65% TEKVOTOL0VV.

s Petersen et al. J Urol. 1999;161:822
HPOW(DGTIKT] n FSH Herr et al. J Clin Oncol.1998:16:733

*RPLND *BA&PN TNC avTOVOUNG TUEAIKNG

* Avyevotoun (BNI) VebPe e

*P1Cucn mpootatekToun ‘

*P10IK1] KUGTEOTTPOGTATEKTOUT

* AVETTAPKELN KUGTIKOD QUYEVOL

* AQOIPEGT TOV GTEPUATOPOPDV
OOLLDV

e KOIMOTEPIVETKT] EVTEPEKTOUN l

*[vehn eGeviepmon [TaAivopoun exkomepudrtion/Amovcio

EKOTEPUATIONG

*2TUTIKT] OLOAELTOLPYIO
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H tocikotnta g aktivobepameiog
ECOPTATOL UTTO:

/

.

AOXH
s Atatapayég onépuatog 0,1-1,2 Gy

*Moviun aloomnepuio > 2,5Gy
(evAIKeQ)

*Moviun almoomepuio > 6GYy
(TpoepnPixa)

*Ta kOtTOpa Leydig aviéyovv mc

24-30 Gy

KAASMATOIOINZH

*Blantikotepn 0mmd poviipn 0007
*Moviun almoomepuio

In>1,2-2,5Gy

IHEAIO

*TBI: Alwocneppio
oto 85% 10-13Gy

To nadir epgaviCetor 6Tovg 6 P1ves

Stahl et al. Hum Reprod. 2006;21:3199

Shalet et al.J Endocrinol. 1989;120:161

Anserini et al Bone Mar Transpl 2002;30:447
Munoz et al Clin Transl Oncol (2016) 18:1229-1236
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H tocikotnto tne ynuetoepameto
ECOPTATOL UTTO:

PAPMAKA AOXEIYX XYNAYAXMOI KAAXMATOIIOIHXH

e AAKLAMOTLKOL *AVGKOAIO GTO [eproodtepo emPAapng
TOPAYOVTEG kabopiopo g

, TOEIKOTNTOC TOV KAOE
[Thativec PAPLEKOV

Waxman et al. Br Med J.1982;285:1612.
Nurmio et al. J Clin Endocrinol Metab. 2009;94:2{E19.
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Group

Mode of Action

Degree of Gonadotoxicity

Alkylating agents

Platinum analogs

Chlorambucil
Cyclophosphamide
Procarbazine
Melphalan
Carmustine
Lomustine
Busulfan
lfosfamide

Cisplatin
Carboplatin

Addition of alkyl groups to DMA,

altering DMA structure and
function

Farmation of DNA adducts, DNA

interstrand cross-links

Antibiotics

Antimetabolites

Flant derivatives

Miscellaneous

Actinomycin-D

Doxorubicin (Adriamycin)

Bleomycin

Fluorouracil

6-Mecaptopuring

Thioguanine

Methotrexate

Vincristing
Vinblastine

Etoposide

Prednisone
Interferon-o

Binding to nhibiting
synthesis

Triggering of topoisomerase
l-dependent DMNA

Single- and double-strand
breaks in DMA

Pyrimidine analag

Furine analog

Purine analog

Inhibition of formation of
microtubules

Inhibition of topoisomerase Il
activity

Inhibition of RNA synthesis
Stimulation of macrophages
and natural Killer cells

Prolonged azoospermia

Azoospermia in adulthood after
treatment befare puberty

Azoospermia likely, but always given
with other highly sterilizing agents

Prolonged azoospanmmia

Prolonged azoospermia not often
observed at indicated doses

ospermia , but always given

with other highly sterilizing agents

Can be additive with above agents in
causing prolonged azoospermia,
but causes only temporary
reductions in sperm count when
used solo

Only temporary reductions in sperm
count at doses used in
conventional regimens, but
additive effects are possible

Only temporary reductions in sperm
count at doses used in
conventional regimens, but
additive effects are possible

Only temporary reductions in sperm
count at doses used in
conventional regimens, but
additive effects are possible

Only temporary reductions in sperm
count at doses used in
conventional regimens, but
additive effects are possible

Only temporary reductions in sperm
count at doses used in
conventional regimens, but
additive effects are possible

Can be additive with above agents in
causing prolonged azoospermia,
but causes only temporary
reductions in sperm count when
used solo

Only temporary reductions in sperm
count at doses used in
conventional regimens, but
additive effects possible

Unlikely to affect spermatogenasis

No effects on spermalogenesis




YOVOOOTOKL
QOPUAKDV

Gonadotoxic chemotherapy azents.
High or moderate risk Low risk

MNon-cell cycle specific drugs Cell cycle specific drugs Mon-cell cycle
specific drugs

Drug Cumulative dose for effect Drug Drug
(prolonged azoospermia)

Alkylating agents Antimetabolites Antitumour antibiotics
» Cyclophosphamide 19 g/m* » Methotrexate » Bleomysin
» Busulphan G600 mgflkg » Mercaptopurine » Dactinomysin
« Melphalan 140 mg/m* Vinca alkaloids
« BCMU « Vincristine
« CCMU « Vinblastine
» Chlorambusil 1.4 g/m? Podophyliotoxins
» Ifosfamide 42 g/m? Asparaginase
» Procarbatzine 4 g/m*
Platinuwm agents
« Cic-platinum 600 mg/m*
Mechanisms of acton: Mechanisms of action: Mechanisms of action:
« Direct DMA and RNA damage « DMA ja RMA synthesis inhibition s [nduction of DMNA
» Induction of apoptosis o [nhibition of mitosis strand breaks
» Deamination of proteins

kainen et al. Best Pract Res Clin Enc




DU Vlgng TTOUC
OVIUNG ACOOCTEPLLC

Risk of infertility

High risk (=80% risk of permanent
amenorrhea in women; prolonged
4Z00spermia in men)

Intermediate risk (40— 60% risk of
permanent amenorrhea in women;
likelihood of azoospermia in men)

Males

Radiation =2.5 Gy to testis
Chlorambucil (1.4 g/m?)
Cyclophosphamide (19 g/m?)
Procarbazine (4 g/m?)

Melphalan (140 mg!‘mz}
Cisplatin (500 mg/m?)

BCNU (1 g/m®) and CCNU
(500 mg/m?)

Busulfan (600 mg/kg)
Ifosfamide (42 g/m”)
BCNU (300 mg/m?)
Nitrogen mustard
Actinomycin D




Tyrosine kinase growth factor
receptor inhibitors

Imatinib

Minor effects on Spermatogenesis
except during puberty

Antiangiogenic agents that bind
VVEGF or block its receptor

MTOR (involved in growth
signaling) inhibitors

Sirolimus

Decrease In Testosterone and
increase of FSH,LH

Histone deacetylase (HDAC)
Inhibitors

\orinostat

No effects

Retinoids

Proteasome inhibitors

Immunomodulating
(suppressive or stimulatory)
agents

Alemtuzumal

May be immobilizes sperm

Tumor-specific monoclonal
antibodies delivering toxins or
radiation

|131
tositumomab

High doses of radiation to the
testis > 20Gy

Meistrich ML Fertil Steril 2013;100(5) 2¢




1060 ac@arec etvon TO omEPUA LETA
TV QVTIKOPKIVIKT Oepameto?

Ot BAaPec tov DNA kot Tov ¥poUATOGOUAT®V GTA OYILO GTAOL0L TNG
OTEPUATOYEVVESTIC Ol ONLLLOVPYTICOVV YEVVETIKA EAATTOUATIKO GTEPLOL,
TO OTTO10 UTOPEL vl €ivart YOVILLO Ko 01 aveloAiec va petopepbovy 6To
guppvo kvpimc petd and 1CSI.

Ot BAaPeg tov DNA ota mpopo 6tddia tne onepuatoysvveong o
emoopHmwbovv 1 Ba mpokarécovy andntmwon. 26T0G0,

[t Aoyovg nOikng o1 perétec emi®vtov amd KapKivo mepthapupavoov
Cevyapia, Tov teKvomoincav TovAdylotov 18-24 unvec peta tn Bepameia,
OOV TO TOGOGTO GLYYEVAOV VO UOM®DV TOV EUPPO®V EIval TO 1010 LE TO
YEVIKO TANOLGLO.

Ava@épovtor Cases reports pe cuvdaktoiia, tetparoyio tov Fallot ko

avEYKEPOAiQ
Choy and Brannigan. 2013 Fertility Sterility;100(5):1187 21



[IpoAnyn

MoAvBowvn emukdAiown 1 eEaipecn TV OPYE®V OO TO OKTIVOOEPATEVTIKO
TENLO Wallace et al. Lancet Oncol 2005; 6: 209

EmAoyn Myotep®v YovadoToEIKOV YNUEIODEPATEIDV

Nonalkylating agent combination: adriamycin, bleomycin,vinblastine dacarbazine for HD:
90% sperm recovery in 1-5 years and 61% 5yrs FFS rate vs classic MVPP with 14% sperm

recovery and 50% SFFS Fossi SD and Magelssen H. Ann Oncol. 2004;15(suppl 4):iv259

Texvomoinon uetd 18-24 unvec uetd to tEAOC TN Oepameiog

Choy and Brannigan. 2013 Fertility Sterility;100(5):1187
Aviyvevon avevmAoidinv (FISH) kor DNA Fragmentation Index
(SCSA, TUNEL,Comet) uetd tn Oepansia

KaBvotépnon coiinymg péypt vo Perdtiwdody  Burrello et al. J Endocrinol Invest 2011;34:e121
Bujan, et al.Fertil Steril 2014;102(3):667

OpuovoBepamneio e GKOTO TNV KATAGTOAN TOV VTOHAAALO- DVTOPVGIOKOD
AEOVO KOl KOT' ETEKTOON TOV YOVAO®V TPV 11 Bepameio Kol EXTOVAQOPD,
uetd v Oepameio ue GNRH ayovietég

Meistrich et al. Cancer Res. 1999;59:3557 e
Shetty G & Meistrich ML. J Nat Cancer Inst. Monographs 2005; 34: 36

Agv cuvioTATOL



Recommendations for gonadotoxicity surveillance in male
childhood, adolescent, and young adult cancer survivors:

a report from the International Late Effects of Childhood
Cancer Guideline Harmonization Group in collaboration with
the PanCareSurFup Consortium

Roderick Skinner, Renee L Mulder, Leontien C Kremer, Melissa M Hudson, Louis 5 Constine, Edit Bardi, Annelies Boekhout, Anja Borgmann-5Staudt,
Morven C Brown, Richard Cohn, Uta Dirksen, Alexsander Giwercman, Hiroyuki shiguro, Kirsi Jahnukainen, Lisa B Kenney, Jacqueline ] Loonen,

Lilian Meacharn, Sebastian Neggers, Stephen Nussey, Cecilia Petersen, Margarett Shnorhavorian, Marry M van den Heuvel-Eibrink,
Hanneke M van Santen, William H B Wallace, Daniel M Green

.thelancet.com/oncology Vol 18 February 2




XHotoomn yio
TapaKoAovOnon
acHevodv Tov
Enapav:

T eldovg
TapokorohOnon?

XoyvotnTa Kot
OlapKeLL

[Mapamounm) ctov
€101KO

YHotaon Yo EAeyyo
TEGTOOTEPOVIG

Tpodmog
TopaKoAovONoNG
TPO KoL

TEPLEPN POV
acOevav

[TapakorovOnon
petepn kv
acevav

[Hapamount) ctov
€101KO

XHotoomn yio
TapoKolovOnon
acOevov Yo
0eOoVOMKT)
duciettovpyia

*  Cyclophosphamide, chlormethine, procarbazine (LE C), busulfan ko1 cyclophosphamide 1 fludarabine ko
melphalan yia petapdoygvon pvelov tov ootov, ifosfamide (A)
*  AxtvobBepamneio Opyewv

Yreppodidypoppio (A)
Oykog opyemv, FSH, Inhibin B (Av 1o XITAI" emdewvdverar 1 dev eivar Suvatdv va yivel) (AA)

Moévo petd embopio Tov 0cBevois apov evnuepwbel 1] ebv EVOLOQEPETAL Y10 TEKVOTTOINGT) GTO TPOGEYES LEAAOV (A)

YoBapn olyoomeppio (<5X108/ml), dueon embopio tekvonoinong petd yovadotoéikny X0O 1 A®, arotvyio
cVAMYNG > 6 punveg avebaptitag ZITAL (A)

AocBeveic mov EhaPav aktivoBolrio Tov dpxemv pe 06om >12 Gy, 1 mov édafav ohocopatikny axtivobepameio (A)

"Eleyyoc avamtuéng (Vyoc) kot eEEMEN T MPNG Le TPoodoptopd otadivv Tanner kot dykov opyewv (A) acbevov

mov éAafav axtvoBoria twv 6pyemv pe doom >12 Gy, 1 mov Elafav oAocopatiky aktivodepameio (A)

Métpnon tpwivev derypdtov tectootepovng kovn LH (et onpeiov vroyavadicpov, 1| pe mponyoduevn
OPLOKN/YOUNAY TEGTOGTEPOVT, N} av dev umopet va 500l Tpwivo detypa tecT00TEPOVNG) ac0evdY OV AoV
axtvoPoiia twv 6pyewv pe doorn >12 Gy, 1 mov EAafav oAocmpatikny aktivodepameio (AA)

[TpogpnPikd oTov mado evooKptvoAdyo av dev apyicel N PN og ta 14 1 av draxomel
MetepnPucd acBeveic mov Ehafav aktvoBoria tv Opxemv pe d6on >12 Gy, 1 mov EAafov 0OAOGMUATIKN
axtvofepamneia kot £xovv otafepd Younin 1€6T06TEPOVN

AcBeveic mov givarl vtoyovadukot, 1 ivor LYNAOL KIVOUVOL Y1 ELOAVIOT) VTTOYOVOIIGHLOV, 1) YEPOLPYHONKAV GTO
voteio puedd, v mero, Tov omcfonepttovaikd mapa 0opTikod xmpo (A), Tpénet va mapakorovfovvton Kot va
TOPATEUTOVTOL GTOV E01KO €Ml EPPaviong XA



["ovipotnta ctovg emCwvtec oo Ca
‘Evo onuovtiko Kevo evnueEPOONG

H owatpnon g yovipomrog tov apévayv pe Ca eival onuovitko Tunpo
TNG OVTLUETMOTMIONG TNG VOGOL TOLS Kot TN emPimong Tovg.

51% pe 70% tov vémv emlneaviov avopwv BELOVY TAOId GTO UEALOV
(Guunepmauﬁavouévoov Kot Tov 77% TV ATEKVOV TN GTIYUN TNG
OLAYvVmonc). 261060, LOVOo 10 37% TV ATEKVOV KATOWYDYOVV GTEPLLOL.

[Taporo, mov 10 91% TV 0YKOAOY®V GLULEMVOVHV, OTL 1 KOTOWLEN
OTEPLATOC TPEMEL VoL TpoTEiveTal Lovo 1o 48% 10 culntd pe tov achevn.

H Apepicavikn Etapeio Kiwvikng OykoAdoyiog (ASCO) apyka amo to
2006, ka1 peta to 2013, ¢

T0 2010 n Survey for Adolescent Reproduction (SPARE) npoceyyiCovtac
TOVG TOOOOYKOAOYOLS AVEPEPE OTL LOVO TO

Schover et al. J Clin Oncol 2002;20:1880, Lee et al J Clin Oncol 2006;24:2917 25
Loren et al.J Clin Oncol 2013;31:2500, Kohler et al. J Assist Reprod Genet 2011;28:269



YOVILOTNTOC

Summary of male fertility preservation guidelines

Professional society

Publication year

Highlights

American Society of Clinical
Oncology (ASCO)

National Comprehensive
Cancer Network (NCCN)

European Society for Medical
Oncology (ESMO)

American Academy of
Pediatrics (AAP)

American Society for
Reproductive Medicine
(ASRM)

2006, 2013, 2018
[9,13,41,42]

2013 112]

2008 [10]

2005, 2013, 2018
[8,23,33]

® All health care providers caring for cancer patients should counsel regarding potential infertility
prior to initiation of any therapy

® Patients interested in fertility should be referred to reproductive specialists

® Sperm banking should be discussed with all postpubertal males scheduled to receive cancer
treatment

® Adolescents and young adults with cancer should be considered a unique age group with unique
medical and psychosocial considerations, including fertility

® Sperm banking should be offered to all male patients at the time of diagnosis

® Oncology centers should develop a systemic and patient-centered program for offering
cryopreservation to all male patients

® Plan sperm banking in males scheduled to receive treatment that could affect future fertility

e Collection of one to three samples recommended

* Consider ethical, cultural, and other unique factors that may impact communication with the patient
and parents

® Devise talking points based on age and developmental stage of the patient

® Ejaculated sperm cryopreservation is the standard method of fertility preservation in postpubertal
males and may be aided by use of phosphodiesterase type 5 (PDE-5) inhibitors, vibratory
stimulation, or electroejaculation when appropriate

* Consider cryopreservation of surgically extracted sperm in males who cannot ejaculate or who have
either azoo- or oligospermia in an ejaculated sample

® Cryopreservation of testicular tissue in prepubertal boys is investigational at this time and should
not be employed in routine clinical practice




New diagnosis of malignancy

l

Screening and Consultation for Fertility Preservation

Disease-specific risk for infertility
e Type of malignancy
e Treatment approach
+

Patient interest in future fertility

1

Referral to fertility specialist

/ \

Pre- 1

Consider clinical trial Sperm banking

4
l

PDE-5 inhibitors
Penile vibratory stimulation
Electroejaculation




Onco-microTESE

28
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Kpvokatdyovén B .

* Katayvin oreppotoCmopiov
e Katayuin opykov 16Tov

e Katayvin GTepUOTOYOVI®mV Kol MPIUOVOT
In vitro?

30



Human Reproduction Vol.16, No.3 pp. 495499, 2001

A comparison of ICSI outcomes with fresh and

cryopreserved epididymal spermatozoa from the same
couples

Selahittin Cayan', Douglas Lee?, Jasegh Conaghan’, Carolyn A.Givens?, Isabelle P.Ryan?,
Eldon D.Schriock? and Paul J.Turek!=?

. i . Eresh F thawed P Table IIL. ICSI outcomes with fresh and frozen—thawed epididymal spermatozoa in the literature

Fertilization rate (% Pre rate (%
o. of cycles 19 19 ization (%) pnancy ()
0. of cocyles injected 238 313
Meun 125 £ 6 a5 £ 11.2 Fresh Frozen—thawed Fresh Frozen—thawed
Range 4-25 6-51 -
Unpaired controls

ertilization rate (%) Nagy et al. (1995)

Mean 384 62.0 Oates et al. (1996)

Range 33-78 32100 Cha et al. (1997)

o. of embryos transferred 57 61 Holden er al. (1997)

Mean 30+ 1.6 34415 Van Steirteghem ef gl (1008
Range -6 (-7 b al. (1999)

inical pregnancy rate (%) 3.6 (6/19) 36,8 (719) Paired controls

iscarriage rate (%) 10,5 {2/19) 0 (W19 Friedler ef af. (1998)
ive-birth rate (%) 211 (4/19) 368 (719} Hutchon et al. (1998)
Tournaye er al. (1999)

S = not significant.

ITEWYVYUEVOE Kot aoyvyugva X1
EMTLOLOVULOT, ELVUL LG0T




TICOVTEG OO KOPKIV

Table 1 Fertility treatment and outcome in male cancer survivors

Study No of patients  Type of semen used Type of treatment  Outcome

sanger et al. (1992) - Cryo Ul ar IVF 115 live births

Khalifa et al. (1992) 10 Cryo F PR 25%

Lass et al. (1998) 6 Cryo U1, IVF, ICSI 5 live births

Reosenlund et al. (1998) 15 Fresh® or testicular sperr'n" WF or 1C5 PR 57%

Ginsburg et all (20017 19 Fresh or Cryo IWF or IC5 PR 40%

Damani et al. (2002} 15 Testicular sperm®” ISl FR 31%

Agarwal ef al. (2004) 29 Cryo LI, IVF, 1S PR 7% after IUI, 23% after IVF, 37% after ICSI
Schrnidt et al. (2004) 67 Fresh, cryo or testicular sperm®  1UI, ICSI or FER PR 15% after IUI, 39% after ICSI, 25% after FER
Magelssen et al. (2005) 29 Cryo Mot specified 17 live births

Mesequer et al. (2006) 30 Cryo IUI, ICSI or FER PR 20% after IUI, 50% after ICSI

Zorn et al. (2006) 33 Cryo or testicular sperm® ICS PR 23%

Cryo, cryopreserved; IUI, intrauterine insemination; IVF, in vitro fertilization; PR, pregnancy rate; ICSI, intracytoplasmic sperm injection.
“Obtained by masturbation or transrectal electro-ejaculation.
Obtained by TESE or TESA.

VUOGUVIGC EIVOL TAPONOLY LE TC
, LOTOPLKO KOPKIVOD




Clinical guidelines for sperm
cryopreservation in cancer patients

Ajay K. Nangia, M.B.B.S., * Sacha A. Krieg, M.D., :’h.l‘,l.,l: and 5. Samuel Kim, M.D o

Fertil Steril.2013;100(5):1203

Ap1Buoc proAdiov avdroya pe tnyv wototnta Tov onépuatog (To yepdtepo oe
KIVITIKOTNTO TPO KATAWYLENG omépuo otn Aevyoiuio kot to Ca opyemq)
MéBodoc kpvoouvIpPNoNG: apyn KaTdyvén VS valosidoroinon (vitrification)

[IOovn 1UI i IVF €6v to onépua mpo e kotdyvéng dabétert TMC>10x10° (50%
LETA)
Mmopet va yperacfoitv og kot 6 kokiot lUl ywa pia eyxopocsiovn- H ICSI mpotipdzon

O€ MEPIMTMGELS LLE Alya PLoAidio KOAOD GTTEPUATOC Yo va. St pnOel omepa Kot vo
ueimbet to K66TOC

2€ AL®OCTEPUKOVS 1] 0OVVALOVS cOEVEIS 1] GLAAOYY] TOL GTEPUOTOC YIVETOL UE
nAektpoekonepudtion/oovnon, TESE/microTESE  MESA/PESA e tomikn
avoroOnoia 1 pe onco-TESE ce Ca povipovg opyemc. Av oe etepomievpo Ca yivel
TESE va yivel oo tov vy Tptv v opyekToun AOY® eUPAvions almooTeEPUING

Exnt un epeavionc almwoomepuiog epopuroyn aviicLAANYNG Kotd t Oepameio Kot Eva
YPOVO peTd. Eni almoomepuiog avapovr TouAayietov 2 ypovia =



pPoEPN Pk nAcion

oyoplwv otaodiov Tanner Il mapovsidlovv
OYEVVEGT] EMTPETOVTOS £TGL TNV KPVOGLVTI PN

Schaefer et al Arch Dis Child 1990;

Table Il Indications for immature testicular cryopreservation in case of malignant and non-malignant disease

Malignant Mon-Malignant

= Leukemia (17 H3CT in case of:

¢ Hodgkin's disease # hematological disorders: thalassemia major, sickle cell disease, aplastic anemia, Fanconi anermia
* Non-Hodgkin's s primary immunodeficiencies
lyrmphoma e severg autoimmune diseases unresponsive to immunosuppressive therapy: juvenile idicpathic arthritis, juvenile systemic
* Myelodysplastic lupus erythematosus, systemic sclerosis, immune cytopenias
syndromes * osteopetrosis
* Solid tumors » enzyme deficiency disease: Hurler's syndrome
* Soft tissue sarcoma (2) Risk of testicular degeneration

» Klinefelter syndrome

HECT, hematopoietic stem cell transplantation,




Fertility preservation In prepubertal boys

Immature gamete cryopreseryation

F

Cell suspensions

Easier
*Mechanical damages

*Post thaw viab. up 60%

Tissue pieces Whole testis

*Maintains all cells and so  <Experimental
Interactions allowing
proliferation & differentiation

Difficulties due to cell
heterogeneity

*Cryoprotectant: DMSO &
slow freezing

*Viab. Up to 94% 35

Keros et al. Hum Reprod 2007:22:1384



TNV amoOYuen

Outcomes after thawingfwarming ol lissue pieces v, cell suspensions cryopreserved with DMS0 based protoools,
Testicular tissue donor Cryopreservation Av. & oell viahility after M. % viable cell recovery
s 1Ly s ™
CSF & 1.5M 54 - -
DMSO | 4% FCS

C5F & 0—2.5M
DMS0  20%EFBS, 0.1% 115

CSF & 10%
DMSO 4 10%
HSA 1% Dextran
CSF & 1.28M
DMS0 - 25% FCS

3 (22-23w) foetuses [19)

5 adults undergoing TESE CSF & 1.4M

for DA (n — 4) and for severe  DMSO 4 2 mg/mL HSA

oligozoospermia (n — 1) [21] CSF&0TM
DMSO0 + 2 mg/ml HSA
OPS V & 2 mg/mlL
HSA + 067M s + 23M
DMSO 4 3M EG

(5 (cell suspensions), TP (Tissue Pieces ), DMSO {Dimethyl-Sulfoxyde ), FCS (Fetal Calf Serum), ITS (Insulin-Transferrin-Selenium),

HSA (Human Serum Albumin], EG { Ethylene Glycol), OA (Obstructive Azoospermia), V (Vitrification], w (weeks), Av. (Average).
* Cell viability 48 h after culture.
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Avtouetapooyevon SSCS

[Hpm emtrvymc petopdoysvon SSCs ue mapaywyn ZIIZ and Brinster ko
Zimmerman to 1994. To 1996 emituyng OLOKANP®GCT) CTEPUATOYEVVECTG KOl
10 2003 onpovpyia epuPpvwv. To 2012 dnuovpyia euPpowv pe ZI1Z and
AALOYEVI] LETOAUOGYEVLOT).

€ avOpomovg pio KAviKN peAétn pe avtopetapocyevon SSCS oe 12
aocBeveic petd Ogpomeio yio Non Hodgkin. Asv vadpyet

Avaykn yio ovEnon tov apifpov tov SSC pe kadépyeteg in vitro kou cell
sorting. EmtetyOnke oe avOpwmo ywpic avevmAoidiec Kot YPOUATOCMOUIKES
VO UOATES

ATOQLYT LETOPOPAS KOPKIVIKDV KUTTAP®V, TOV empoAvvay ta SSCS. Agy
apket to cell sorting otovc avOpmmove, aAAd 6€ KUTTUPOKAAAEPYELES
eCovtmOnkoy Asvyoupikd KutTopo. Amorteitol Epevva Yo TV AoPAAELD!

>tafepomoinom tov Tpdmov Ko e 0o g éveong ue ta SSCS, wote N
LETAPOPA VO amotkilel TIC «pmAEd» Tv SSCS. Ot yovadotolikeg Bepameieg

UTOPEL VO KATAGTPEWYOVV KO TO, KUTTOPO TNG «KPMOALICH

38
Kanbar M et Clinical Endocrinology & Metabolism, https://doi.org/10.1016/j.beem.2018.10.003



Table 2
Pro and cons for the 55Cs cryostorage and re-transplantation approach for genetic causes of infertility.

Candidates for S5Cs cryostorage Pros Cons

Pre-pubertal patients High cancer survival rates Safety issue after S5CT:
facing gonadotoxic Fatherhood desire Risk of cancer cell contamination
treatment [4] Low complication rates of Unknowns on genetic and
the procedure epigenetic stability of S5Cs
High acceptance rates Potential niche damage
Adolescent and adult patients Alternative (o sperm reezing responsible for spermatogenesis
before gonadotoxic treatment failure
with cancer-inhibited
spermalogenesis [72]
Pre-pubertal patients with Unknown ability of the niche
Cryptorchidism [20] i support S5Cs auto-renewal and
differentiation due o Leydig
cell hypoplasia
Prolonged persistence of the
foetal stem cell pool and delayed
establishment of the adult 55Cs pool
Spermatogenesis fioci in favour Possibility of SC05
of some fundtional S5C niches Transmission to male progeny

Progressive depletion of GCs starting Inahility of the niche to support 55Cs
before puberty colomzation and function due to
Reported loss of the extra X chromosome progressive hyalinization
generaling normal 46 XY 55Cs in in vitro

culture of 47 XXY 55Cs [34] *

5505 (Spermatogonial Stem Cells), 55CT (Spermatogonial Stem Cell Transplantation), 5005 (Sertoli Cell Only Syndrome), GCs
(Germ Cells).
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