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WHAT CAN BE DONE TO PRESERVE FERTILITY?
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N Engl) Med 2009;360:902-11.

® Ovappeveg acBevelg pe Ca amote AoV Eva AyOTEPO
TTOAVITAOKO OGUVOAO TTPOPANUATWYV, OE OXEOT) UE TIC
YUVAIKES, AKP1IPWC AOY® TNC EVKOALAC TNC
KPLVOOVVTI P0G OTEPUATOC
o ITapa Tavta, ApKETOL TAPAYOVTES 1] 0001, KAl OTOVC
AVOPEC, LITTOPEL VA OVOAEITOVPYOUVV EMNPEALOVTAC TN
YOVILOTNTA TOVC, OTWC:
o afovac YmoBarauov-Ymnogpuone-T'ovadwy,
N BAAPN Tov 'evvnTikov emOnAiov, 1 akoua Kat
1 KATaOA1PN Ao T S1ayvwoT) ToV KAPKIVOU
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CURRENT CONCEPTS

Preservation of Fertlity in Patients
with Cancer

N Engl) Med 2009;360:902-11.

IIpoogpata eyel OeryBel o1 ] akeparotnTa tov DNA
ennpeadetar oe aoBeveig ue Hodgkin’s 1) Ca opyewc,
akoua Kot ptv v evapén e Oepasmeiag...

O KapKIVOC TV OPYEMV E1VAL 1I01AULTEPA APV TIKOC 0TI
YOVILOTNTA, AOY® TOV AUENTIK®V TAPAYOVTWYV TTOV
LLTTOPEL va elval ONANTNPLWOELS 0TI OTEPLOATOYEVEDT —
emmumAcov Oa apaipebel kal o evac OpyIC LEIWVOVTAC TNV
TAPAYWYIKT PAon Tov omeEpUATOC



‘ | REVIEW ARTICLE

CURRENT CONCEPTS

Preservation of Fertality in Patients
with Cancer

Jacqueline S
A =

Jeruss, M.D., Ph.D._, and Teresa K. Woodruff, Ph.D

N Engl) Med 2009;360:902-11.

® Aev mpemel va EeXvouue OU®C KAl TIC AAAEC
Kakor0glec Tov ovPoTOINTIKOV KAl TIC Oepartele
TOVC TTOV PEPOVV Papeleg emOpATEIC 0TI 0eEOVAAKN
1] AVATTAPAYMYIKN AEITOVPYIA TOV AvVOpa
AxtivoPoAia yia Ca mpootatn, KVOTNG, OPYXEWC, TTAXEWC
EVIEPOV, ALATOAOYIKEC KakonOeleg

Xnuerobepaseia mov SLOTLYHWE enmnpPeadel OX1 LOVo Ta
KOAPKIVIKA KUTTAPA OAAA AOTAKPITOC KA OAQ EKETVA TTOV EXOVV
WS OKOTIO TOV TTOAAQITAQCIAC O



ITwe avakAUITEL TO OMEPUA LETA OTTO RX;

Table 1. Recovery of Spermatogenesis after Graded
Doses of lonizing Radiation to the Human Testes.*

Radiation Dose Time to Recovery
<1 Gy 9-18 mo

2-3 Gy 30 mo

=4 Gy >Syr

* Data are from Rowley et al.* Limited data are available
on other dose ranges (e.g., 1to 2 Gy and 3 to 4 Gy). Re-

covery is defined as a return to the sperm concentration
before irradiation.

A.O.N.A. «Ay. Zappag» - OvpoAroyikn KAwvikn




92 Anti-Cancer Agents m Medicimal Chemistry, 2010, 10, 92-102

Male Fertilityv-Implications of Anticancer Treatment and Strategies to Mitigate
Gonadotoxicity

Ahmed M. Ragheb and Edmund S. Sabanegh Jr.*

Glickman Urological and Kidney Institute, Cleveland Clinic Foundation, 9500 Euclid Ave., Q10-1, Cleveland Clinic, Cleveland,
Ohio, US4

Ot peAeteg exovv eiget 0L oLVNBWG N TPWTOYEVELG
OTIEPUATOYEVVITIKEG OEIPEG LEVOUV OXETIKA AVETNPEAOTEG QIO TI)
XM®, eve T TAXVTATA S101POVUEVA Al OTTEPUATOYOVIA,
owtore}\ovv TNV 7o evaiodnTo oToYOo TV XNuUeldepamTELTIK®WY
TTAPAYOVIWV

Ta A1 onteppatoyovia [ stem cells, moAamdaoiaotika ko
S10POPOITOTIKA OTTEPUATOYOVIA

Hepmov 4-6 sﬁﬁopaiieg UETA TT]}\XM@ il YOVIé,lOTI]T(l @Oavel oTOo
KATWTEPO on pelo KATL TTOV VITOONAWVEL OTL TA 1a(popo:;tom'[u<a
OTEPLATOYOVIA EIVAL SKSWCX JTOV %wowou nepwootepo (oe own@eor]
ue ta stem cells stov etval Atyotepo evrova S1aipovEVA KAl APaA TTLO
avOekTikQ)



To eVpocg Twv XMO mov

urtopet va ennpeadovv
TI] OTEPUATOYEVEDT)

Tablel.  Anfi-Cancer Agent Effects on Semen Quality and Fertility Potential

Group Type Saubgroup Anti-Cancer Agent Effects on Semen Quabty and Fertility Potential Ref.
Alkylating agents Mustards Cyclophosphamide *  Azoospermia [9.15]
S +  Permanent sterility [16]
*  Decrease in testicular weight, and epididymal nn
sperm count and motility
Cytarabine *  Azoospermia and severe oligospermia 18]
Ifosfamide *  Azoospermia and severe oligospermia [18)
Chiorambucil *  Azoospermia and severe oligospermia 18]
Orzanoplatmum | Platinol (cis-platinum) *  Imeversible impaimment of spermatogenesis [19.20]
conpounds *  Azoospenmia and severe oligospermia [2L.22]
*  FSH and LH elevation 21]
Other akvlating | Busulfan *  Failure of sperm regeneration 23]
agents Procarbazine +  Azoospermia and severe olizospermia [°.18]
ThioTEPA *  Death of large numbers of germ stem cells 24
Methy] methanesuiphonate (MMS) *  Increase m morphologically abnormal sperm [25)
*  Reduction of mmatesticular testosterone levels
Apent combina- | Cyclophosphamide and busulfan *  Failure of sperm regeneration 27]
Sons CHOP *  Failure of sperm regenemation [28]
*  Decrease in seminiferous tubule diameters, 201
content of the testes and epididymides
BEACOPP Azoospermia and dysspermia [30]
*  FSH elevation
MOPP *  Permanent germ cell depletion [8.28]
*  Azoospermia B1]
MVPP +  FSH elevation 2]
COPP/ ABV *  Azoospermia B3]
BEP +  Azoospermia [28.34]
*  Reduced ejaculatory volume B35]
Chvep *  Damage to seminiferous epithelium and FSH [36)
elevation
BEAM *  Persistent azoospermia B7]
Non-Alkyiating Topoisomense I | Adriamycin *  Azoospermia [°]
agents mhibitors »  Decrease in sperm count, motility, viability and 381
normal morphology 38]
*  Distorted testicular histology 39]
*  Severe degenerative alterations in spermato-
genic cells and seminiferous tubules with in-
creasad asthenospermia and teratozoospermia
Aneuploidy in- ‘Vinblastine *  Azoospermia and severe oligospermia 18]
ducers Vincristine *  Azoospermia 9]
*  Deterioration in testicular weights, sperm [40]
counts and morphology
Antimetabolites | 6-Mercaptopurine *  Azoospermia ©
Fludarabine *  Reduced testicular volume, olizospermia, ele- [#1]
vated FSH and LH and reduced testosterone
levels
Cytarabine *  Azoospermia and severe oligospermia 18]

Asent combina- | ABVD *  Post-meatment sperm recovery rate of 90% [28,42]
_ Hons NOVP *  Azoospermia and severe oligospermia [43] I




Table 2.

Anfi-Cancer Agent Effects on Sperm Genome

Group Type Subgroup Anfi-Cancer Agent Effects on Sperm Genome Ref
Alkyiating agents | Mustards Cyclophosphamide *  Apoptosis in the embryo [53]
*  High frequency of single strand breaks in DNA 541
Chlormethme *  Dominant lethal and specific-locus mutations in all sper- [55]
matogenic stages except stem cell spermatogonia
Trophosphamide *  Zygote chromosomal abermations [56]
Chlorambucil *  Dominant lethal mutations and heritable translocations in [57
later stages of spermatogenetic cells
Melphalan *  Dominant lethal mutations and heritable translocations in [58]
later stages of spermatogenstic cells
Mustine *  Domunant lethal mutations and failure of embryonic 591
development
Hinum Platinol (cis-platinum) *  Chromosomal breakage and aberrations in differentiating [24, 60]
compounds spermatogonia
Chloroetvl nitro- | Carmustine and Lomustine *  Significant increase in spermatocyte chromosomal break- 24
soureas age 61
*  Dominant lethal mutations and specific-locus mutations i
in post-spermatogonial germ cell stages
Otheralkyiating | Busulfan *  Specific-locus and dominant lethal mutations in sper- 621
Procarbazine *  Dominant lethal mutations in offsprng [59]
ThioTEPA *  Chromosome transiocations in spermatocytes 249
Methyl methanesulphonate *  High levels of germ cell apoptosis [25]
Mitomycin C . frequencies of micronucles in early phases of [63]
primary spermatocytic development
Dacarbazine *  Increase in heritable translocation rate of spermatids and [64]
early spermatozoa
Apgent combina- CHOP *  Increased apoptosis, increased abnormal DNA, and sig- 29
tions nificant increase in pre and post-implantation fetal losses
MOPP * Increase in sperm aneuploidy [65]
BEP *  Increase in levels of DNA fragmentation 351
* Increase in the frequency of disomy sperm for chromo- [66]
somes 12, Xand Y 51
* Increase in diploidy and disomy for chromosomes 16, 18, 52
and XY
*  Decrease in DNA fragmentation levels
Non-Alkylatng Topoisomerase I | Etoposide (VP-16) * Increase in nondisjunction in primary spermatocytic stage 67
agents mhibitors «  Increase in the frequencies of total hyperhaploid and [68]
diploid sperm
Merbarone (MER) * Increase in the frequencies of total hyperhaploid and [68]
diploid sperm
Radiomimetic Bleomycm * Induction of multi-locus deletions in stem cells and dif- [69]
Aneuploidy in- Vinblastine *  Increased frequencies of hyperploidy in secondary [0
ducers spermatocytes
Antimetabolites 6-Mercaptopurine *  Domunant lethal mutations in late spermatogonial and [
early spermatocyti stages
Frudarabine *  Extensive DNA damage [41]
5-flourouracil *  Increase in chromosomal abemmations [72]
Agent combina- NOVP * Increase in sperm sex chromosome aneuploidies [73]
tions

- MACOP-B *  No significant increase in structural chromosomal 74
_ abnormalities I
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Evarhaktikeg Oepameieg

IIpwtoKOoAAO TTapakoAoVONONC TOEIKOTNTAC
Efatoutkevpeveg TpomomolNoelg 000EMWV 1] OXNUATWV
Baoel TwV YOpaKTNPIOTIKWYV TNES VOOOU (UE KEVTPIKO
TTAPAOETYLA E0W TO U1 AAKVAIOTIKO CUVOVACLO
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Kpvoovvtnpnon onepuatoc
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[Tapa mv emruyn ekPaon mg pebodov, Atyotepot asto 1o 18% twv
VEOOIAYVWOUEVOV ao@evoov LLE KAPKIVO, TNV akoAovBovoayv...

[Ipoogatn epyaoia pe 522 acbevelg pn ovpoloyikng kakonbeiag,
£0e1&e Hovo 32.1 % tov acbevov 0Tt embupovoav va ouvTnPHooLY
TO OTIEPUA TOUC

Ye wa roAumapayovTikn avaivon (*), gavnke 0T n nAtKia kai
Oavn) TIPONYOVUEVT TEKVOTTOUA E1VAL O1 KUPLOL TTAPAYOVTEG TNG
Apvnomng. AAMOL TapAYOVTEG £IvAL KAL O1 LATPOL TIOV O PAIVETAL VAL
OUUHOVAEDOLY GUXVA ETTL TOV EVOEYXOUEVOL AUTOV, TO KOGTOG KA1 )
O1afegHO TN TA VTTOOOU®V CUVTIPNONG OTEPLATOS KAL I ATTOVOLA
katevfvvnplwv odnywwy oto Osua

ITpwtn n Bpeftavucq Etaipeia I‘ovmomtag OUVEOTNOE TNV
R OCUVTIPTOT) OTEPLATOG O AvOPeg Kapkvortabelg e@nfikng kat
£0V n)\uuag IOV E1YAV KAITO10 KIVOUVO ETMOEIVOOTC TNG
yoviuotntag tovg (2003)



‘ Kpvoovvtnpnon omepuatoc -
MEIONEKTHMATA

® O apBuog Tov oMEPUATOLWAPIDV HETA
TV AIOWYLEN EVAL TOVAAIOTOV KT 25%
T0 KATK QIO TOV APYIKO — Karaarpocpn
NG APXITEKTOVIKIG TOV
KUTTAPOTAACHATOG TOV 0. — AAAOIWOT) Tng
yovmoatomrmng TOUG ucavorn'tag

o H Ka’[(l ven Twv o. a(popa otV
KATOWPL 1} TEPLOPLOUEVOV HEPOVG TOU
geve'tmov 0vv8va0uov TOV ao@evovg |

10T Ta 0. glvan 1161 Slapopomompeva
KUTT(Ip(l KOl OLVETIWG SEV LITOPOVV val
VITOOTOVV uem)on umocm, apa (pspovv
ovyKerluevo ovvOVACUO
XPWUATOOWUAT®V

®  Aev yvwpiovpe aso molov opxl
TPOEPYETAL TO OTEPHATOLWAPLO, APAL |
HITOPEL Ko va tponAfe ka ato YEIToVIKO
TOVL OYKOV 10T0 J10V Tufava vglotata
EMYEVETIKES AMAYES AOY® ﬂapayowoov
JTOV EKKPIVOVTAL ATTO TOV OYKO




® Otav UT[('lpf(Sl advvapulia ekomepuationg (avvaviouoc,
vibrostimulation, electroejaculation), , ;t.x. o€ oykoAoyikovg

epnpoug 1) TS

© XEIPOYPITKH ANAKTHXH XITEPMATOZX pne 0xomo
KPLOCUVTI|PNON

o IIpwv v kataypoén:

"EAeyyog avevpeong omepuatolmapimv

Tpomomoinuevn Stadikaoia KpLOCLVTNPNONC THV TPOOPOUWV
OTTEPUATOKVTTAPWV

AYZTYXQZ oe 1 otoug 3 OI'KOAOTTKOYZ AZOENEIYX EOHBIKHZX 1
[TATATKHZ HAIKIAZ, o1 0pxeig fpiokovral o€ gtadio mpo mg

OTEPLLATOYEVEDTG

Thompson AB,Campbell AJ, Irvine DC, Anderson RA, Kelnar CJ, Wallace WH, Semen quality
and spermatozoal DNA integrity in survivors of childhood cancer: a case-control study. Lancet
2001; 360:361-7



ApY1K®C TPOOPEPOVTAV OE
A{WOOTTEPUIKOVC
AlapopeTikn PloAoyikm)
OVOTAOT] QITO TO VIO
OJIEPUA T TO EVALWPTLLAL
QUTOLLOVOLLEVW®V
oTEPUATOLWAPIHV

E0w mepieyovtal kat
kuttapa Leydig / Sertoli
EVM TA OTEPUATIKA

e AlWOOTEPUIKOVC e
KAPKIVO OPYEWC TIPETTEL VAl
ylveTal 01pevVN O TOV
VY10UC OPYIKOU
TTAPEYYVUATOC Y10 WP
OTEPUATOCWAPIA KAL Y1d in
situ (50% mBbavotnta
avevPEOTC
oePUATOLWAPINV)

" Schrader M, Muller M, Sofikitis N, Straub B,

. Krause H, Miller K. “Onco-tese”: Testicular
sperm extraction in azzospermic cancer

' patients before chemotherapy new guidelines.

' Urology 2003; 61: 421-5

Bplokovtal oe S1aPOopeg
PACEIC LITWOTC-AVATTTUENC



daivetatl OTL | AVTOAOYT UETAUOOYEVOT)
KATEWYVYUEVOV OPYIK®V YEVVITIKOV KUTTAP®V UETA
TO JTEPAC TNC XNUeE0Depamelag, LITOPEL VAL 0O YTOEL
OTOV QITOIKIOUO OTIEPUATOYOVIWY TOU AvOpmItivou
OPY1 UE TEAIKO QUTOTEAECLA TNV TTAPAYWOYN
OTIEPLATOC KAATC TTOIOTNTAC, AKOUA K1 AV E1YE
ueooAafrnoet Eeviotng

Sofikitis N, Kaponis A, et al. Germ cell
transplantation: A review and progress report
on ICSI from spermatozoa generated in
xenographic testes. Human Reprod Update,
Vol. 9, No. 3, pp 291-307, 2003



KaBwc exel amoderybel ot n XMO pmopel va
TIPOKAAECEL KATA TO TIOavOTEPO (NUIA OTIC YOVAOEC,
Heta tnv epnPela, KATL T0V 10W¢ AVTIAVAKAA OTN
OPACTNPIOTNTA TOV OIEPUATIKOV eMONALIOV, LITAPYEL
1 TPOTACT) TNC KATACTOANG TWV YOVAO®WV UECK
AvAOTOATIC TOV afova YroOarauov-Yropuong
(ue apvntixo feed-back ueow LHRH agonists 1) Yopnynong
eEWYEVOUC TETOOTEPOVIC TIPLV TNV KUTTAPOTOEIKT)

Oepameia)

AVTO £0€1EE KAITO10 OPEAOC O LEAETEC OE

(wa aAAQ O)1 oTOoV AvOpwITOo



Xoprnyettat po ¢ Xnueodepasteiag kat propet va
EAATTWOEL TIC APVNTIKEC EMOPACEIC TWV YOVAOOTOEIKWOV
PAPUAKDV

Ovoieg 0NTWE T0 AUTOTKO 0&V, AVKOITEVIO T) TO (PLUAATKO
o0&V (avTIOEEIOWTIKOL TAPAYOVTES) EXOVV (PAVEL OTL
OUVTIPOLV TIG OPXIKEG AEITOVPYIEG 1) AVATPETIOVV TIG
ApPVNTIKEC eMOpAOELS OepamelmV o€ OOKIUEC O TTOVTIKIA

O pvBocg e PAAPNC Tov DNA kal Tng petwuevng
1KOVOTNTOC YOVILOTTOIN 0T E OMEPUATOC KAPKIVOTTAOWV 1)
AKOMA KA TNG AUENUEVNG EMUTTWOT)G YEVETIKWYV

VOO LAT®V TEIVEL ATTAQ va astoderydel pvboc (Opwc ot
ueAeteg etval pe pebodoAoyika eAATTOUATA)



A nationwide survey of oncologists regarding
treatment-related infertility and fertility preservation in
female cancer patients

Eric J. Forman, M.D.," Carey K. Anders, M.D..,® and Millie A. Behera, M.D."

* Department of Obstetrics and Gynecology, Duke University Medical Center, Durham; y Department of Medicine, University of
North Carolina, Chapel Hill, North Carolina

1701 EpWTNUATOAOYIA OTAAON KAV

O1 tep1oo0TEPOL 0YKOAOYO1 (95%) CLVIOTOUV CUOTNUATIKA TNV emdpaon tng
Bepaseiag ot yovipotnta

82% eiyav mapamepper evav aobevr) o€ evBoKPIVOAOYO yovinotntag aAia >50% Oa
TO EKAVAV OTTAVIA

‘Otav oxedacovv pa Bepastela, 30% omavia OKETTOVTAL TNV emBupia TG YUVaiKag
yld YOVILOTNTA

H Edwotnta gxet ox€on pe 1o mtwg okentovrat pe tovg F'uvaikoAoyovg OykoAoyoug
VA TTAPATIEUITIOVV T VA OKETTOVTAL TN YOVILOTNTA, JTI0 OUYVA aIto kaOe AAAN
eldikotnta (93% vs. 60%)

H 161a Eidikotnta Oa edive mBavotepa kat mo 17mo wg Oepameia yia va Siatnpnoet
KaALTEPA TN Yovipotnta (61% vs. 37%)

O1 teprocotepol oykoAoyot (83%) Oa Buoialav pexpt 5% emPiwong eav pa
Oepameia Sratnpovoe KAADTEPA TN YOVILOTTA

36‘(’)//0 evimBav 011 k1 o1 acBeveig Toug Ba To TPOTIHOVCAV AVTO TO TTOCOOTO VA Elval
>570



2TOL KOPITO1A KOl YUVALKEC LUE KOAPKIVO...

Will treatment _
Ask the medical team

A FF["T what actions can be
Fmrl L ,Ty? taken to protect it.

=y

® Xvvnbwc o 1atpog Ba ava(péjpel T0 Beua aAAQ pmmopel va
XPELAOTEL KA KATIO10G AAAOG Va EEKIVTIOEL TN CLENTNOT)




H Paown (apykn) yovipotnta

H nAikia ) otryurn) g Oepameiag

To €100¢ Tov KapKivov KAt 01 Oepasteieg Tov

H 6oon e Oepameiag

H owapkela ¢ Oeparmeiag

O xpovoc mov mapnABe petd to teAog e Oepasmeiag
AA\O1 TPOCMTTIKOL TTAPAYOVTEC VYELOC



O1 Oepasmeiec mov Otyovv 1 yovipotnta ...

Xnueobepaneia (e181ka AAKVMOTIKOL TAPAYOVTEG)

H AxtivoOepaseia eyyvg g aws}\ov KOIALOG OTTOVOVAIKTIG OTNATNG
Xelpovpyela

OpuovoBeparmeia |

Metauooyevon pveAov 11 stem cells

AM\ecg Oepareleg mov u:rtopsl va vat(’;xpxovv Ko 1ooog EXOLV uuchTepn
emPapvvon otn yovipotnta (s.y. ovvooo@epomela 1] OTOXEVUEVT)
Oepasmeia)
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Agv LITAPYEL AKOUA KATTO1A
ETTLOT|LA OPYAVOUEVT)
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Avayxkn va e€nynbovv ot
OepamevTikeg emAoyeg
VITOO TN PLENG TNG YOVIUOTNTAC
KAOWC KAl 01 EVOANAKTIKES
7oV VITapyovV (gt.x. vioBeoia)




Understanding Fertility in Young Female Cancer Patients

Kate E. Waimey, PhD, Brigid M. Smith, BA? Rafael Confino, BS?
Jacqueline S. Jeruss, MD, PhD,? and Mary Ellen Pavone, MD, MSCI?

Iotopika AtyoTtepec Avaykn oume TpocapLOYNC
ETTIAOYEC O1ATI|PNONC TV uebodwv katl o€
YOVILOTNTOC OE OXEOT) UE | VEMTEPEC NAIKIEC KOPITOIWV
Touvg Avdpeg (71.x. tpo NG epnPeiag)
Y Ta TPOOPATA XPOVIA Epfipvoovvtnpnon peta IVF
Kkaoleg uebodot j SUVTIPNOT OAPLOV
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urtoBonBobievnc - temwooebed)
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JOURNAL OF CLINICAL ONCOLOGY ASCO SPECIAL AREECLE

Fertility Preservation in Patients With Cancer: ASCO Clinical

Practice Guideline Update

Kutluk Oktay, Brittany E. Harvey, Ann H. Partridge, Gwendolyn P. Quinn, Joyce Reinedke, Hugh S. Taylor,
W. Hamush Wallace, Erica T. Wang, and Alison W. Loren

Table 1. Randomized Controlled Trials
No. of Patients
First Author, Year, Trial Enrolled Evaluable Agents Disease Sites Follow-Up (years) Primary Outcome  No. of Pregnancies (%) P
Leonard, 2017, OPTION? 106 95 GnRHa Breast 5.0* POV 9 (9 NR
121 107 Control 6 (6)
Demeestere, 2016° 65 32 GnRHa Lymphoma 533 POF 17 (53.1) NS
) 35 Control 15 (42.8
Moore, 2015, POEMS” 126 105  GnRHa Breast 41 POV 22 21) 03
131 13 Control 12 (11)
Lambertini, 2015, PROMISE-GIM&® 148 148 GnRHa Breast 73 POV 8 (5) NS
13 133 Control 32
Elgindy, 2013° 2% 17 GnRHa Breast 1.0 Resumption 14 NS
25 17 Control of menses 14
25 17 GnRHa 14 NS
25 17 Control 0 (0
Munster, 2012* 27 26 GnRHa Breast 16 POV 0 (0) NS
2 21 Control 2 (10)
Gerber, 2011% 0 30 GnRHa Breast 40 Resumption 13 NS
31 30 Control of menses 103
Abbreviations: GnRHa, gonadotrophin-releasing hormone agonist; NR, not reported; NS, not significant; OPTION, Ovarian Protection Trial In Premenopausal Breast
Cancer Patients; POEMS, Prevention of Early Menopause Study; POF, premature ovarian failure; POV, preservation of ovarian function, PROMISE-GIM6, Prevention of
Menopause Induced by Chemotherapy: A Study in Early Breast Cancer Patients—Gruppo Italiano Mammelia 6.
*Median not reported.
Table 2. Systematic Reviews
Total Studies
First Author, Year Included RCTs Addressing P Y No. of Patients  Agents No. of Pregnancies (%) OR 95% ClI P
Munhoz, 2016™ 7 NR NR GnRHa NR 18 10210336 04
NR Control NR
Elgindy, 2015" 10 8 427 GnRHa 30 163 0841028 NS
412 Control 20
Lambertini, 2015™ 12 5 359 GnRHa 33 (9.2 18 1021328 041
347 Control 19 (6.5)
Tumer, 2013 12 4 GnRHa 6 NR NR NR
Control 5
Abbreviations: GnRHa, hin-releasing h agonist; NR, not reported; NS, not significant; OR, odds ratio; RCT, randomized controlled trial.

Al «Ay. XaBpag» - OvpoAroyikn KAwtvikn




VOLUME 31 - NUMBER 10 JULY 1 2013

Fertility Preservation for Patients With Cancer:
American Society of Clinical Oncology Clinical Practice
Guideline Update

Alison W. Loren, Pamela B. Mangu, Lindsay Nohr Beck, Lawrence Brennan, Anthony J. Magdalinski,
Ann H. Partridge, Gwendolyn Quinn, W. Hamish Wallace, and Kutluk Oktay

® Me apé(ﬁ 10 2006, 11 ASCO apy10€ va EKOIOEL KATTOIEG KAIVIKEG
Katevuvnpleg 00NyIEC yia T S1aTN) PN oT) TNS YOVILOTNTAC O
evnAlkovug kat standid.

® MaAlota to 2012 tpootednke wg standard mpaktikn n Slatn pgog
WAPIWV OTIC YUVAIKEC (EV €wg TOTE Oewpelto melpapatikn uebodog)

® Telogn YA\wooa AAAEE KAl 0 «OYKOAOYOC» TTOV OLOYOAEITAL LE TA
Oepata autd, peteTpann oe «TAPOXOG LYEIAG» UEe OKOTO va
OUUTEPIAAPEL OAO TO PAOHA TV 1IATPWYV OTIWG aKTvobepamevTng
OYKOAOYOG, 0UPOAOYOG, TALOIATPIKOG OYKOAOYOG, YUVAIKOAOYIKOG
OYKOAOYOG, XEIPOLPYOG KAl AUATOAOYOG, AAAA AKOMA KA TIG
101KOTITEG TOV B10A0YOL avartapaymyrg, T0L VOoTAeLT),
KOWVWVIKOU £pYAlOUEVOV, PUYOAOYOV KAl AAA®V U1 1ATPWV.



- THE BOTTOM LINE

Fertility Preservation for Patients With Cancer: American Society of Clinical Oncology Clinical Practice
Guideline Update

Intervention
o Discuss the risk of infertility and fertility preservation options with patients with cancer anticipating treatment

Target Audience
o Medical oncologists, radiation oncologists, gynecologic oncologists, urologists, hematologists, pediatric oncologists, and surgeons,
as well as nurses, social workers, psychologists, and other nonphysician providers

Key Recommendations
o Discuss fertility preservation with all patients of reproductive age (and with parents or guardians of children and adolescents) if
infertility is a potential risk of therapy
o Refer patients who express an interest in fertility preservation (and patients who are ambivalent) to reproductive specialists
o Address fertility preservation as early as possible, before treatment starts
® Document fertility preservation discussions in the medical record
o Answer basic questions about whether fertility preservation may have an impact on successful cancer treatment
o Refer patients to psychosocial providers if they experience distress about potential infertility
o Encourage patients to participate in registries and dinical studies

Aduit Males
o Present sperm cryopreservation (sperm banking) as the only established fertility preservation method
® Do not recommend hormonal therapy in men; it is not successful in preserving fertility
o Inform patients that other methods (eg, testicular tissue cryopreservation, which does not require sexual maturity, for the purpase|
of future reimplantation or grafting of human testicular tissue) are experimental
o Advise of a potentially higher risk of genetic damage in sperm collected after initiation of chemotherapy

Adult Females

o Present both embryo and oocyte cryopreservation as established fertility preservation methods

o Discuss the option of ovarian transposition (cophoropexy) when pelvic radiation therapy is performed as cancer treatment

o Inform patients of conservative gynecologic surgery and radiation therapy options

o Inform patients that there is insufficient evidence regarding the effectiveness of ovarian suppression (gonadotropin-releasing hor-
mone analogs) as a fertility preservation method, and these agents should not be relied on to preserve fertility

e Inform patients that other methods (eg, ovarian tissue cryopreservation, which does not require sexual maturity, for the purpose
of future transplantation) are still experimental

Children
o Use established methods of fertility preservation (semen cryopreservation and oocyte cyropreservation) for postpubertal minor
children, with patient assent, if appropriate, and parent or guardian consent
® Present information on additional methods that are available for children but are still investigational
o Refer for experimental protocols when available

Methods
o A comprehensive systematic review of the literature was conducted, and an Update Panel was convened to review the evidence
and guideline recommendations

Additional Information

11111

Data Supplements (including evidence tables) and clinical tools and resources can be found at http://www.asco.org/guidelines/fertility.
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THE BOTTOM LINE

Fertility Preservation in Patients With Cancer: American Society of Clinical Oncology Clinical Practice Guideline
Update

Guideline Question
What are fertility preservation options for patients with cancer who will receive anticancer treatment?

Target Population
Patients with cancer at risk for infertility due to anticancer treatment.

Target Audience
Medical oncologists, radiation oncologists, gynecologic oncologists, urologists, hematologists, pediatric oncologists, surgeons, nurses,
social workers, psychologists, and other nonphysician providers.

Methods

A systematic review of the literature published from January 2013 to March 2017 was completed using PubMed and the Cochrane
Library. An Update Panel reviewed the identified publications, and relevant evidence was evaluated for inclusion into this updated
clinical practice guideline.

Recommendations

Recommendation 1.1. People with cancer are interested in discussing fertility preservation. Health care providers caring for
adult and pediatric patients with cancer (including medical oncologists, radiation oncologists, gynecologic oncologists,
urologists, hematologists, pediatric oncologists, surgeons, and others) should address the possibility of infertility as early as
possible before treatment starts.

Recommendation 1.2. Health care providers should refer patients who express an interest in fertility preservation (and those
who are ambivalent) to reproductive specialists.

Recommendation 1.3. To preserve the full range of options, fertility preservation approaches should be discussed as early as
possible, before treatment starts. The discussion can ultimately reduce distress and improve quality of life. Another
discussion and/or referral may be necessary when the patient returns for follow up after completion of therapy and/or if
pregnancy is being considered. The discussions should be documented in the medical record.

Adult Men

Recommendation 2.1. Sperm cryopreservation: Sperm cryopreservation is effective, and health care providers should discuss
sperm banking with postpubertal males receiving cancer treatment.

Recommendation 2.2. Hormonal gonadoprotection: Hormonal therapy in men is not successful in preserving fertility. It is
not recommended.

Recommendation 2.3. Other methods to preserve male fertility: Other methods, such as testicular tissue cryopreservation
and reimplantation or grafting of human testicular tissue, should be performed only as part of clinical trials or approved
experimental protocols.

Recommendation 2.4. Postchemotherapy: Men should be advised of a potentially higher risk of genetic damage in sperm
collected after initiation of therapy. It is strongly recommended that sperm be collected before initiation of treatment
because the quality of the sample and sperm DNA integrity may be compromised after a single treatment. Although sperm
counts and quality of sperm may be diminished even before initiation of therapy, and even if there may be a need to initiate
chemotherapy quickly such that there may be limited time to obtain optimal numbers of ejaculate specimens, these concerns
should not dissuade patients from banking sperm. Intracytoplasmic sperm injection allows the future use of a very limited
amount of sperm; thus, even in these compromised scenarios, fertility may still be preserved.
(continued on following page)
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Adult Women

Recommendation 3.1. Embryo cryopreservation: Embryo cryopreservation is an established fertility preservation method,
and it has routinely been used for storing surplus embryos after in vitro fertilization.

Recommendation 3.2. Cryopreservation of unfertilized oocytes: Cryopreservation of unfertilized oocytes is an option, and
may be especially well suited to women who do not have a male partner, do notwish to use donor sperm, or have religious
or ethical objections to embryo freezing. Oocyte cryopreservation should be performed in centers with the necessary
expertise. As of October 2012, the American Society for Reproductive Medicine no longer deems this procedure
experimental.

Qualifying statement. More flexible ovarian stimulation protocols for oocyte collection are now available. Timing of this
procedure no longer depends on the menstrual cycle in most cases, and stimulation can be initiated with less delay compared
with old protocols. Thus, oocyte harvesting for the purpose of oocyte or embryo cryopreservation is now possible on a cycle
day-independent schedule. Of special concern in estrogen-sensitive breast and gynecologic malignancies is the possibility
that these fertility preservation interventions (eg, ovarian stimulation regimens that increase estrogen levels) and/or
subsequent pregnancy may increase the risk of cancer recurrence. Aromatase inhibitor-based stimulation protocols are now
well established and may ameliorate this concern. Studies do not indicate increased cancer recurrence risk as a result of
aromatase inhibitor-supplemented ovarian stimulation and subsequent pregnancy.

Recommendation 3.3. Ovarian transposition: Ovarian transposition (oophoropexy) can be offered when pelvic irradiation is
performed as cancer treatment. However, because of radiation scatter, ovaries are not always protected, and patients should
be aware that this technique is not always successful. Because of the risk of remigration of the ovaries, this procedure should be
performed as close to the time of radiation treatment as possible.

Recommendation 3.4. Conservative gynecologic surgery: It has been suggested that radical trachelectomy (surgical removal
of the uterine cervix) should be restricted to stage IA2 to IB cervical cancer with diameter < 2 cm and invasion < 10 mm. In
the treatment of other gynecologic malignancies, interventions to spare fertility have generally centered on doing less radical
surgery, with the intent of sparing the reproductive organs as much as possible. Ovarian cystectomy can be performed for
early-stage ovarian cancer.

Recommendation 3.5 (updated). Ovarian suppression: There is conflicting evidence to recommend GnRHa and other
means of ovarian suppression for fertility preservation. The Panel recognizes that, when proven fertility preservation
methods such as oocyte, embryo, or ovarian tissue cryopreservation are not feasible, and in the setting of young women with
breast cancer, GnRHa may be offered to patients in the hope of reducing the likelihood of chemotherapy-induced ovarian
insufficiency. However, GnRHa should not be used in place of proven fertility preservation methods.

Recommendation 3.6 (updated). Ovarian tissue cryopreservation and transplantation: Ovarian tissue cryopreservation for
the purpose of future transplantation does not require ovarian stimulation and can be performed immediately. In addition,
it does not require sexual maturity and hence may be the only method available in children. Finally, this method may also
restore global ovarian function. However, it should be noted further investigation is needed to confirm whether it is safe in
patients with leukemias.

Qualifying statement. As of the time of this publication, ovarian tissue cryopreservation remains experimental. However,
emerging data may prompt reconsideration of this designation in the future (this technique is already considered
nonexperimental in some countries, and its experimental status is undergoing evaluation in the United States).

Role of Health Care Providers

Recommendation 4.1. All oncologic health care providers should be prepared to discuss infertility as a potential risk of
therapy. This discussion should take place as soon as possible once a cancer diagnosis is made and can occur simultaneously
with staging and the formulation of a treatment plan. There are benefits for patients in discussing fertility information with
providers at every step of the cancer journey.

Recommendation 4.2. Encourage patients to participate in registries and clinical studies, as available, to define further the
safety and efficacy of these interventions and strategies.
(continued on following page)
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Recommendation 4.3. Refer patients who express an interest in fertility, as well as those who are ambivalent or uncertain, to
reproductive specialists as soon as possible.

Recommendation 4.4. Refer patients to psychosocial providers when they are distressed about potential infertility.

Special Considerations: Children

Recommendation 5.1. Suggest established methods of fertility preservation (eg, semen or oocyte cryopreservation) for
postpubertal children, with patient assent and parent or guardian consent. For prepubertal children, the only fertility
preservation options are ovarian and testicular cryopreservation, which are investigational.

Additional Resources
More information, including a Data Supplement with new studies, a Methodology Supplement, slide sets, clinical tools and resources, is
available at www.asco.org/survivorship-guidelines. Patient information is available at www.cancer.net

ASCO believes that cancer clinical trials are vital to inform medical decisions and improve cancer care, and that all patients should
have the opportunity to participate.
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