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Yrtoyovipotnta-EmdnuioAoyika otolysia

& H umoyovipotnta eival plor dtatapaxn TNG UYEloG tou ovOoplkoU f TOU YUVOLKELOU
OVOTTOPOYWYLKOU GUOTHUOTOG, N omolo oplleTal Ao TNV amotuyia emitevéng eykupoolvnG
LETA oo 12 1 MEPLOCOTEPOUC UNVEC TAKTIKAG 0€E0VAALKAC ETTODIC XWPLS TTPOPUAAEELC.

CDC 2023

* 17,5% tou eviAikou AnBuopou (1 otoug 6 TayKooHiwc),
QVTLUETWTTL(EL TTPOBAN A UTTOYOVLUOTNTAC.
WHO 2023

e 19% OAwv Twv {evyaplwv Sev umopouv va cUANAPBOUY PETA
aro eva Xpovo oeE0VOALKWY emadwV Xwpic mpoduAALELC.
* 10% OAwv Twv {evyaplwv aduvatel va cUAAAPBEL peTd armo

U0 xpovia oefovaAlkwy emadwv Xwpic mpodpuldtelc. N :Eg:&fifmm
* Aev unapyel 0KO «TtpodiA» Tou umoyovipou evyaplou. INFERTILITY \

17.8% IN HIGH-INCOME COUNTRIES, 16.5% IN LOW- AND MIDDLE-INCOME COUNTRIES
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HOW INFERTILITY VARIES ACROSS THE WORLD
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HAwWKLla KoL yovipotnta

The effect of a woman’s age on estimated
monthly pregnancy rates
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Adapted from Johnson JA., et al. JOGC (2012) 34:80
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“+25/07/1978

To mpwto matdi HeTd armod Aarapookoritk) AnYPn evog Lovo wapiou o€ GuGLOAOYLKO
KUKAO yevvLETaL otnV AyyAia amo toug Steptoe kat Edwards.

l En} 4\'

And here she iS...

THE LOVELY
LOUISE

5 . :
LOUISE BROWN, bright-eyed at 18 hours old: The test tube baby in hospital yesterday
Daily Mail World Exclumse Pictare by Bl Crots ) World Copyright Assectated Newapapers Growp Ltd, 1978 Fall slory and wmore plctures inside
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Article | Open access | Published: 16 March 2022

Association of adverse birth outcomes with in vitro
fertilization after controlling infertility factors based on
a singleton live birth cohort

Huiting Yu, Zhou Liang, Renzhi Cai, Shan Jin, Tian Xia B, Chunfang ‘\f"u'angB & Yanping KuangB

Scientific Reports 12, Article number: 4528 (2022) | Cite this article
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The trends of live births by fresh- and frozen-embryo transfer. From 2008 to 2017, there was increased in trend in the proportion of frozen-embryo transfer
(Cochran—Armitage trend test x> = 41.06, P < 0.0001).
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QAPUOKO YOVLLOTNTOLC

e Ta MPwWTOKOAAQ OLlEyeponCc Twv woBnkwv eival apketd Kol Ba mpémnel oe kabe
TMEPLTTWON va eMIAEyovTol €EATOULKEVUEVA, OUUPWVO HE TIC LOLALTEPOTNTEG KABE
yuvaikag, w¢ mpo¢ ta dappaka mou Oa xopnynOouv, tnv €vapén, tnv nUeEpnola
doooAoyia Kot Tn SlapKeLa XopAynong Toug.

e Al€yepon twv woBnkwv duvatoal va AdBel xwpa Kol o€ AAAEC TIEPUTTWOELG TIEPAV TNG
EEWOWHATIKAC Yyovipomoinong, Onwg €&ni  omeppATEYXYUONG, OaAAA kol el
apatopnvoppolac/apnvoppolag, 6rmou n wobuAakloppnéia amovotdlel N onavilel.

e Ta PApPHOKO YOVIHOTNTOC TOU Xpnolporololvtal eival: n Kitplk kAopidaivn, ot
QVOOTOAELC apwpataonc (kuplwg n AetpoloAn) Ko oL yovadoTpoTiiveC, EVW OL KapKivol
mou TBavov oxetilovtal PE TN XPNON QUTWV €ival o Kapkivog twv woBnkwv, Tou
gevdopuntpiou Kat Tou pootou.
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Kitplkn kKAouidaivn

e Apa OTn MATPA KOL OTOV KOATIO WC OQVTLOLOTPOYOVO Kol TIPOCOEVETOL OTOUC
olLoTpOoYyoVvLIKoUC uttodoxeic otov urtoBaAapo KoL otnv utoduaon.

*  AvaoTEAAETAL O OPVNTIKOC UNXOVIOUOC Ttadivépopng aAAnAopuOuLONG LE ATOTEAECH
TNV avénon tng €kkpong tng GnNRH kal kot €MEKTOON TWV YOVASOTPOTILVWY ATtO TNV
urtoduon.

e Xopnyettat yia 5 nuépec pe €vapén amod tnv 2" nuéEpa tou KUKAoU pe SLokia amo tou
otopatoc Kat apxtkn 6oon 50 mg/nuépa pe otadlokni avénon tng 6o6ong emi un
armokplong, mou dev Ba mpemnel va Eemepva ta 250 mg nuepnoiwc.

e AverBupuntec 6paoelc: KepaAaAyia, OTTIKEC SlatapaxeC Kot €A eLC.

Clomiphene XXX Hypothalamus

citrate (RS \ /

/ Pituitary gland

LH/FSH

Estrogens (
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AVOIOTOAELC OLPWLOTACNC

H dpdon twv avaotoAéwv apwpataong (AstpoloAn, avootpaloAn) Paciletal otnv

OVOOTOA] LETATPOMNAC TWV aAvOPOYOVWV OE OLOTPOYOVA HE QTOTEAECHUA TNV avénon

™G FSH pe tnv peiwon twv owotpoyovwyv peow tou feedback kat tn SlEyepon twv

wWoONKwv.

* [lAeovekTApaTa:

 To mapayopeva oo TO AVOITTUCOOUEVO WOBUAAKLO oloTpoyova, Hécw tou feedback
gunodifouv TNV uméppetpn €kkplon FSH (adol oL umodoyxeic, oe avtiBeon pe tnv
kAoptdaivn eivar eAeVBepol), kal €Tol tpoayetal n wobulakloppnéia.

e OxLbuopevic entibpaon oto evéounTpLo.

/0L EXKPL

(dnuovp
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[ovaOOTPOTTIVEC

v' QoBulakiotporoc oppovn (FSH): Sieyeipel tnv mapaywyr OLOTPOYyOvVWY oo  Ta
wOoBOUAAKLA KOl O OUVOUOOUO HE OQUTA TIPOAYEL TNV WPLHOVON TwWV TPWLLWV
woBulakiwv o wpLpa woBuAdkLa.

v' Qxpwotporoc opuovn (LH): mpodyel tn oteposldoyéveon Kal TNV avamtuén Tou
Kupilopxou woBulakiou kot pokaAel TNV woppnéia pe po amotopn avénon tng TLUNC
TNG OTA LECO TOU EPUNVOPPUCLOKOU KUKAOU.

v' AvBpwriivn xoptakr yovadotporivn (hCG): ypnotwpomnoleital yia tnv npowdnon tou
TeAlkoU otadiov wpipavong tou woBulakiou kat TNV €€EAEN TOU OQVWPLUOU
WOKUTTAPOU arto tnv npodaon | HEow TNE MEWWTIKAGS daipeonc otn petadaon Il.

v EKAUTLKN) oppovn Twv yovadotporvwv (GnRH): Steyeipet tnv EKKPLON yovOSOTPOTILVWIV.

Hormonal stimulation
with gonadotropins 1l

Fertilisation and
culture of embryo

Progesterone-based ¢ - ~ :
luteal phase support x
,3 > © K. C. Toverud
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GnRH avtaywvioteg
AVTAYWVIOTIKN TTPOCOECN GTOV
urmodoxea GnRH

GnRH Antagonist GnRH LH FSH
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OL KupLoTtEPOL aywvLoTEC TNC GNRH

NS NN

elvat:
n AeuntpoAidn (leuprolide)
n umovoepeAivn (buserelin)
n tputtopeAivn (triptorelin)
n vadapeAivn (nafarelin)
n yooepeAivn (goserelin)
n wotpeAivn (histrelin)
n deolopeAivn (deslorelin)



Kapkivoc woOnkwv

% 4" altia Bavatou oTIC yuvoaikeg (yevikd) koL n cuyxvotepn attia Boavdtou Ao
YUVOLKOAOYLKO KapKivO.

& O kivbuvoc pLag yuvailkag va VOOROEL oo KAPKIVO TwV woBnKwv Kotd th SLApKELA TNG
(WN¢ NG elval mepimou 1 mpoc 87.

v H mBavotnta Bavatou amod KopKivo Twv wobnkwv Katd tn dltapkela tng wng tng ivorl
nepirou 1 mpoc 130. (AuTEC oL oTaTLoTIKEG 6V uTIOAOYI{OUV TOUC XAUNANG KakonBesLag
SUVNTIKOUC OYKOUC TWV WoBNKwv). American Cancer Society 2024

v [Mapdyovtec kKivOUVOU: OLKOYEVELOKO LoTOPkO Ca woBnkwv N tou paotol, auénpevn
nAkia, atokia, TueALk dAsypovwdnc voooc, uTtoyoviHotnTa, petaAlaéelc BRCAL kol
BRCA2, moyuvoopkio, Olatta mAovowa oe Alnn, KAmviopa, EAAEWPN OCWHATIKAG
dpaotnpPLOTNTOC.

v [lpootatevtikol mapayovtec: OnAaopog, AOA, moAutokia, Bitapivn D.
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DapLOKO YOVILOTNTAC KAl KAPKIVOC WoBnKwv

v AUO Bewpieg

Oswpia TwV
«OUENUEVWV
eETUMEO WV

Oswplia

«odLakomnng
woppnélac»

yovadotporivne»

*  Fathalla MF. Incessant ovulation—a factor in ovarian neoplasia?
Lancet. (1971) 2:163. 10.1016/5S0140-6736(71)92335-X
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Meta-Analysis > Am J Epidemiol. 1992 Nov 15;136(10):1184-203.
doi: 10.1093/oxfordjournals.aje.a116427.

Characteristics relating to ovarian cancer risk:
collaborative analysis of 12 US case-control studies.
I1. Invasive epithelial ovarian cancers in white
women. Collaborative Ovarian Cancer Group

A S Whittemore ', R Harris, J ltnyre
Abstract

Data collected from 2,197 white ovarian cancer patients and 8,893 white controls in 12 US case-
control studies conducted in the period 1956-1986 were used to evaluate the relation of invasive
epithelial ovarian cancer to reproductive and menstrual characteristics, exogenous estrogen use, and
prior pelvic surgeries. Clear trends of decreasing risk were evident with increasing number of
pregnancies (regardless of outcome) and increasing duration of breast feeding and oral contraceptive
use. Ovarian dysfunction leading to both infertility and malignancy is an unlikely explanation for these
trends for several reasons: 1) The trends were evident even among the highly parous; 2) risk among
nulliparous women did not vary by marital status or gravidity; and 3) risk among ever-married women
showed little relation to length of longest pregnancy attempt or history of clinically diagnosed
infertility. and among women with
long total duration of premenopausal sexual activity without birth control; these associations were
particularly strong among the nulligravid. No consistent trends in risk were seen with age at
menarche, age at menopause, or duration of estrogen replacement therapy. A history of tubal ligation
or of hysterectomy with ovarian conservation was associated with reduced ovarian cancer risk. These
observations suggest that pregnancy, breast feeding, and oral contraceptive use induce biological
changes that protect against ovarian malignancy, that, at most, a small fraction of the excess ovarian
cancer risk among nulliparous women is due to infertility, and that any increased risk associated with
infertility may be due to the use of fertility drugs.

Avaotaoia MméOov, Entikoven KaOnyntoix Matevtkrg



Comparative Study > N EnglJ Med. 1994 Sep 22;331(12):771-6.
doi: 10.1056/NEJM199409223311204.

Ovarian tumors in a cohort of infertile women

M A Rossing T JR Daling, N S Weiss, D E Moore, S G Self

Affiliations + expand
PMID: 8065405 DOI: 10.1056/NEJM199409223311204

RESULTS

There were 11 invasive or borderline malignant ovarian tumors, as compared with an expected
number of 4.4 (standardized incidence ratio, 2.5; 95 percent confidence interval, 1.3 to 4.5).
Nine of the women in whom ovarian tumors developed had taken clomiphene; the adjusted
relative risk among these women, as compared with that among infertile women who had not
taken this drug, was 2.3 (95 percent confidence interval, 0.5 to 11.4). Five of the nine women
had taken the drug during 12 or more monthly cycles. This period of treatment was associated
with an increased risk of ovarian tumors among both women with ovarian abnormalities and
those without apparent abnormalities (relative risk, 11.1; 95 percent confidence interval, 1.5
to 82.3), whereas treatment with the drug for less than one year was not associated with an

increased risk.
CONCLUSIONS

Prolonged use of clomiphene may increase the risk of a borderline or invasive ovarian tumor.

Avaotacta MntéOov, Enikovpn Kabnyrtowx Matevtikng




American Journal of Epidemiology Vol. 147, No. 11
E Copyright © 1998 by The Johns Hopkins University School of Hygiene and Public Health Frinted in U.S.A.
All rights reserved

A BRIEF ORIGINAL CONTRIBUTION

Cancer Incidence in a Cohort of Infertile Women

Baruch Modan,”*? Elaine Ron,?® Liat Lerner-Geva,! Tzvia Blumstein,' Joseph Menczer,* Jaron Rabinovici,®
Gabriel Oelsner,® Laurence Freedman,' Shlomo Mashiach,® and Bruno Lunenfeld®

Among 2,496 infertile Israeli women treated between 1964 and 1974, 143 cancer cases were observed as
compared with 116.1 expected (standardized incidence ratio (SIR) = 1.2, 95% confidence interval (Cl) 1.0-1.5)
through 1991. Site-specific analysis revealed 12 ovarian cancers versus 7.2 expected (SIR = 1.6, 95% CI
0.8-2.9), 21 endometrial cancers versus 4.3 expected (SIR = 4.85, 95% Cl 3.0-7.4), and 59 breast cancers
versus 46.6 expected (SIR = 1.3, 95% CI 0.96-1.6). Sensitivity analysis revealed that confounding was unlikely
to explain the raised risk of endometrial cancer, but nulliparity might explain the increased risk of ovarian
cancer. The excess of endometrial cancer was prominent among patients with normal estrogen production but
progesterone deficiency (SIR = 9.4, 95% Cl 5.0-16.0). The risk for ovarian cancer was similar among the total
groups of treated and untreated patients (SIR = 1.7 vs. 1.6). The standardized incidence ratio for endometrial
cancer was higher among the treated group than the untreated group, although not significantly. Treatment
with ovulation-inducing drugs does not appear to increase the risk for ovarian cancer, but its role cannot be
completely excluded. Am J Epidemiol 1998;147:1038—42.

breast neop : ' i ility; ovarian neoplasms:; ovulation induction
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Human Reproduction Vol.17, No.8 pp. 2209-2213, 2002

Cancer incidence following treatment for infertility at a
clinic in the UK

Pat Doyle!”, Noreen Maconochie!, Valerie Beral?>, Anthony J.Swerdlow® and S.L.Tan*

'Epidemiology Unit, Department of Epidemiology and Population Health, London School of Hygiene and Tropical Medicine,
University of London, Keppel St, London WCIE 7HT, “Imperial Cancer Research Fund, University of Oxford, Gibson Building,
Radcliffe Infirmary, Oxford OX2 6HE, *Section of Epidemiology, Institute of Cancer Research, Sutton, Surrey SM2 5NG, UK and
*Department of Obstetrics and Gynaecology, McGill University, Royal Victoria Hospital, Montreal, Canada

*To whom correspondence should be addressed. E-mail: pat.doyle @lshtm.ac.uk

BACKGROUND: There is concern about the long-term health impact of ovarian stimulation treatment for infertility,
in particular the effect on cancer risk. The aim of this study was to investigate the incidence of cancer in a cohort
of women attending a large infertility clinic in the UK. METHODS: Women who were UK residents attending the
clinic between January 1, 1975 and December 31, 1989 were identified for the study. The cohort was followed-up
and cancer incidence rates calculated. RESULTS: The study cohort was made up of 5556 women of whom 75%
had received ovarian stimulation drug treatment at the clinic. A total of 118 cancers (including 55 breast, four
corpus uteri and six ovarian) were incident in the cohort from the beginning of 1990 to the end of 1997. The
incidence rates of cancer of the breast, corpus uteri and ovary were not significantly different from expectation
based on national cancer rates, and were similar for women who had received hormonal treatment to stimulate
their ovaries and those who had not. CONCLUSIONS: These data do not support a hypothesis linking infertility
treatment involving ovarian stimulation with increased breast, uterine and ovarian cancer over the follow-up
period studied.

Avaotaoctia MntoOov, Entikoven Kabnyrntowx Matevtiknig



Ovarian cancer risk after the use of ovulation-
stimulating drugs

Louise A Brinton 1, Emmet J Lamb, Kamran S Moghissi, Bert Scoccia, Michelle D Althuis,
Jerome E Mabie, Carolyn L Westhoff

Affiliations 4+ expand
PMID: 15172852 DOI: 10.1097/01.A0G.0000128139.92313.74

Conclusion: The results of this study generally were reassuring in not confirming a strong link
between ovulation-stimulating drugs and ovarian cancer. Slight but nonsignificant elevations in risk
associated with drug usage among certain subgroups of users, however, support the need for
continued monitoring of long-term risks.
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FERTILITY AND STERILITY® Vaol. 87, No. 6, June 1997
Copyright © 1997 American Society for Reproductive Medicine Printed on acid-free paper in UL 8, A,
Published by Elsevier Science Ine.

Infertility, fertility drugs, and invasive ovarian cancer:
a case-control study*

Berit Jul Mosgaard, M.D.1% Geert Schou, M.Sc.§
@jvind Lidegaard, M.D.7 Anders Nyboe Andersen, M.D ||
Susanne Kriiger Kjaer, M.D.§

Herlev Hospital and Rigshospitalet, University of Copenhagen, and Danish Cancer Society, Copenhagen, Denmark

Objective: To assess the risk of invasive ovarian cancer among infertile women treated with
fertility drugs.

Design: A case-control study.

Setting: Nationwide data based on public registers.

Patient(s): All Danish women (below the age of 60 years) with ovarian cancer during the
period from 1989 to 1994 and twice the number of age-matched population controls. Included
in the analysis were 684 cases and 1,721 controls.

Main Outcome Measure(s): Influence of parity, infertility, and fertility drugs on the risk
of ovarian cancer after multivariate confounder control. Risk measure(s): odds ratios (OR) with
95% confidence intervals.

Result(s): Nulliparous women had an increased risk of ovarian cancer compared with parous
women: OR 1.5 to 2.0. Infertile, nontreated nulliparous women had an OR of 2.7 (1.3 to 5.5)
compared with noninfertile nulliparous women. The OR of ovarian cancer among treated nullipa-
rous women was 0.8 (0.4 to 2.0) and among treated parous 0.6 (0.2 to 1.3), compared with
nontreated nulliparous and parous infertile women, respectively.

Conclusion(s): Nulliparity implies a 1.5- to 2-fold increased risk of ovarian cancer. Infertility
without medical treatment among these women increased the risk further. Among parous as
well as nulliparous women, treatment with fertility drugs did not increase the ovarian cancer
risk compared with nontreated infertile women. (Fertil Steril® 1997;67:1005-12. © 1997
by American Society for Reproductive Medicine.)
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RESEARCH

Use of fertility drugs and risk of ovarian cancer: Danish
population based cohort study

Avaotaoia MtoOov, Enikovon Kabnynroia Matevtikr)c

ABSTRACT

Objective To examine the effects of fertility drugs on
overallrisk of ovarian cancerusing data from a large cohort
of infertile women.

Design Population based cohort study.

Setting Danish hospitals and private fertility clinics.
Participants 54 362 women with infertility problems
referred to all Danish fertility clinics during 1963-98. The
median age at first evaluation of infertility was 30 years
(range 16-55 years), and the median age at the end of
follow-up was 47 (range 18-81) years. Included in the
analysis were 156 women with invasive epithelial ovarian
cancer (cases) and 1241 subcohort members identified in
the cohort during follow-up in 2006.

Main outcome measure Effect of four groups of fertility
drugs (gonadotrophins, clomifene citrate, human
chorionic gonadotrophin, and gonadotrophin releasing
hormone) on overall risk of ovarian cancer after
adjustment for potential confounding factors.

Results Analyses within cohort showed no overall
increased risk of ovarian cancer after any use of
gonadotrophins (rate ratio 0.83, 95% confidence interval
0.50 to 1.37), clomifene (1.14, 0.79 to 1.64), human
chorionic gonadotrophin (0.89, 0.62 to 1 \
gonadotrophin releasing hormone (0.80, 0.42 to 1.51).
Furthermore, no associations were found between all four
groups of fertility drugs and number of cycles of use,
length of follow-up, or parity.

Conclusion No convincing association was found between
use of fertility drugs and risk of ovarian cancer.




Ovarian epithelial neoplasia after hormonal infertility
treatment: long-term follow-up of a historical cohort in
Sweden

Karin Sanner, M.D.,™< Peter Conner, M.D., Ph.D.." Kjell Bergfeldt, M.D., Ph.D.,** Paul Dickman,
Ph.D.,* Karin Sundfeld:t, M.D., Ph.D..° Torbjorn Bergh, M.D., Ph.D..,* Kerstin Hagenfeldt, M.D., Ph.D.,"
Per Olof Janson, M.D., Ph.D.." Staffan Nilsson, M.D., Ph.D..," and Ingemar Persson, M.D., Ph.D.*

* Department of Medical Epidemiology and Biostatistics, Karolinska Institute, Stockholm, Sweden; b Department of Obstetrics
and Gynecology; © Gynecologic Oncology, Karolinska University Hospital, Stockholm, Sweden;  Department of Obstetrics and
Gynecology, Sahlgrenska Academy at Goteborg University, Giteborg, Sweden; © Depanment of Obstetrics and Gynecology,
Uppsala University Hospital, Uppsala, Sweden; and ' Department of Obstetrics and Gynecology Regional Hospital, Falun,
Sweden

Objective: To study the association between hormonal infertility treatment and ovarian neoplasia.

Design: Historical cohort study.

Sefting: Three university hospitals in Sweden.

Patient(s): A total of 2,768 women assessed and treated for infertility and infertility-associated disorders between
1961 and 1975.

Intervention(s): Exposed women received clomiphene citrate and/or gonadotropins.

Main Outcome Measure(s): Incidence of ovarian neoplasia.

Result(s): No overall excess risk of invasive ovarian cancer emerged compared with the general population. In
women with gonadotropin treatment for non-ovulatory disorders, the risk was elevated (standardized incidence ra-
tio [SIR] = 5.89; 95% confidence interval [CI] 1.91-13.75); four of the five cases reported hCG treatment only,
rendering the biological plausibility uncertain. Multivariate analysis within the cohort indicated that treatment
with gonadotropins only was associated with an increased risk of invasive cancer (relative risk = 5.28; 95% CI
1.70-16.47). For borderline tumors, a more than threefold overall increase of tumors (SIR = 3.61:; 95% CI
1.45-7.44) was noted; women exposed to clomiphene because of ovulatory disorders showed the highest risk
(SIR = 7.47. 95% CI 1.54-21.83).

Conclusion(s): Our findings of increased risk of ovarian cancer after gonadotropins and of borderline tumors after
clomiphene treatment need o be interpreted with' cantion. However, concern is raised, and further research on the
long-term safety particularly of modern hormonal infertility treatment in IVF programs is warranted. (Fertil Steril®
2009:91:1152-8. ©@2009 by American Society for Reproductive Medicine.)

Key Words: Ovarian neoplasia risk, hormonal infertility treatment, ovulatory disorders, historical cohort
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Use of Fertility Drugs and Risk of Ovarian Cancer: Results
from a U.S.-Based Case—-Control Study

Michelle L. Kurta', Kirsten B. Moysich®, Joel L. Weissfeld'=, Ada O. Youk'?, Clareann H. Bunker',
Robert P. Edwards™®*, Francesmary Modugno'**, Roberta B. Ness®, and Brenda Diergaarde '

Abstract

Background: Previous studies examining associations between use of fertility drugs and ovarian cancer risk
have provided conflicting results. We used data from alarge case—control study to determine whether fertility
drug use significantly impacts ovarian cancer risk when taking into account parity, gravidity, and cause of
infertility.

Methods: Data from the Hormones and Ovarian Cancer Prediction (HOPE) study were used (902 cases, 1,802
controls). Medical and reproductive histories were collected via in-person interviews. Logistic regression was
used to calculate ORs and 95% confidence intervals (CI). Models were adjusted for age, race, education, age at
menarche, parity, oral contraceptive use, breastfeeding, talc use, tubal ligation, and family history of breast/
ovarian cancer.

Results: Ever use of fertility drugs was not significantly associated with ovarian cancer within the total
HOPE population (OR, 0.93; 95% CI, 0.65-1.35) or among women who reported seeking medical attention for
infertility (OR, 0.87;95% CI, 0.54-1.40). We did observe a statistically significant increased risk of ovarian cancer
for ever use of fertility drugs among women who, despite seeking medical attention for problems getting
pregnant, remained nulligravid (OR, 3.13; 95% CI, 1.01-9.67).

Conclusions: These results provide further evidence that fertility drug use does not significantly contribute
to ovarian cancer risk among the majority of women; however, women who despite infertility evaluation and
fertility drug use remain nulligravid, may have an elevated risk for ovarian cancer.

Impact: Qur results suggest that fertility drug use does not significantly contribute to overall risk of ovarian
cancer when adjusting for known confounding factors. Cancer Epidemiol Biommarkers Prev; 21(8); 1282-92. ©2012
AACR.
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Fertility Drug Use and the Risk of Ovarian Tumors in Infertile
Women: A Case-Control Study

Albert Asante, MD, MPH, Phoebe H Leonard, MD, Amy L Weaver, Ellen L Goode, PhD,
MPH, Jani R Jensen, MD, Elizabeth A Stewart, MD, and Charles C Coddington, MD

Division of Reproductive Endocrinology and Infertility, Department of Obstetfrics and Gynecology,
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Abstract

Objective—To assess the influence of infertility and fertility drugs on risk of ovarian tumors.
Design—Case-control study (Mayo Clinic Ovarian Cancer Study).
Setting—Ongoing academic study of ovarian cancer.

Patient(s)—A total of 1900 women (1028 with ovarian tumors and 872 controls, frequency
matched on age and region of residence) who had provided complete information in a self-report
questionnaire about history of infertility and fertility drug use.

Intervention(s)—None

Main outcome measure(s)—LEffect of infertility history, use of fertility drugs and oral
contraception and gravidity on the risk of ovarian tumor development, after controlling for
potential confounders.

Result(s)—Among women who had a history of infertility, use of fertility drugs was reported by
24% (44/182) of controls and 17% (38/226) of cases. Infertile women who used fertility drugs
were not at increased risk of developing ovarian tumors compared to infertile women who did not
use fertility drugs, adjusted odds ratio was 0.64 (95% CI 0.37, 1.11). Findings were similar when
stratified by gravidity and when analyzed separately for borderline versus invasive tumors.

Conclusion(s)—We did not find any significant association between fertility drug use and risk
of ovarian tumors. Further larger, prospective studies are needed to confirm this observation.
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Risk of ovarian cancer in women treated with ovarian
stimulating drugs for infertility
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Main results
We included 11 case-control studies and 14 cohort studies, which included a total of 182,972 women.

Seven cohort studies showed no evidence of an increased risk of invasive ovarian cancer in subfertile women treated with any drug
comparcd with untreated subfertile women. Seven case-control studies showed no evidence of an increased risk, comparcd with control
women of a similar age. Two cohort studies reported an increased incidence of invasive ovarian cancer in subfertile women treated with
any fertility drug compared with the general population. One of these reported a SIR of 5.0 (95% confidence interval (CI) 1.0 to 15),
based on three cancer cases, and a decreased risk when cancer cases diagnosed within one year of treatment were excluded from the

analysis[SIR 1.67, 95% CI 0.02 to 9.27). The other cohort stud}-‘ I:portcd an OR of 2.09 (95% CI 1.39 to 3.12), based on 26 cases.

For borderline ovarian tumours, exposure to any fertility drug was associated with a two to three-fold increased risk in two case-control
studies. One case-control study reported an OR of 28 (95% CI 1.5 to 516), which was based on only four cases. In one cohort study,
there was more than a two-fold increase in the incidence of borderline tumours compared with the general population (SIR 2.6, 95%
CI 1.4 to 4.6) and in another the risk of a borderline ovarian tumour was HR 4.23 (95% CI 1.25 to 14.33) for subfertile women
treated with in vitro fertilisation (IVF) compared with a non-IVF treated group with more than one year of follow-up.

There was no evidence of an increased risk in women exposed to clomiphene alone or clomiphene plus gonadotrophin, compared with
unexposed women. One case-control study reported an increased risk in users of human menopausal gonadotrophin (HMG)(OR 9.4,
95% CI 1.7 to 52). However, this estimate is based on only six cases with a history of HMG use.

Authors’ conclusions

We found no convincing evidence of an increase in the risk of invasive ovarian tumours with fertility drug treatment. There may be an
increased risk of borderline ovarian tumours in subfertile women treated with IVE Studies showing an increase in the risk of ovarian
cancer had a high overall risk of bias, due to retrospective study design, lack of accounting for potential confounding and estimates
based on a small number of cases. More studies at low risk of bias are needed.
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Method: Ten Australian IVF clinics provided data for women who had been referred for IVF before Jan
1, 1994. The frequencies of invasive breast, ovarian, and uterine cancer were assessed by record
linkage to population-based cancer registries and the national death index. The observed number of
cancers was compared with the expected number calculated by application of age-standardised
general-population cancer rates to the cohort. Standardised incidence ratios (SIRs) were derived from
the ratio of observed to expected cases.

Findings: The cohort consisted of 29,700 women: 20,656 were exposed to fertility drugs and 9044
were not. 143 breast cancers, 13 ovarian cancers, and 12 cancers of the uterus occurred among these
women. For breast and ovarian cancer the incidence was no greater than expected (SIR 0.91 [95% Cl
0.74-1.13] for breast cancer and 0.88 [0.42-1.84] for ovarian cancer in the exposed group and 0.95
[0.73-1.23] for breast cancer and 1.16 [0.52-2.59] for ovarian cancer in the unexposed group). The
incidence of uterine cancer was no higher than expected in the exposed group (1.09 [0.45-2.61]) but
was significantly higher in the unexposed group (2.47 [1.18-5.18]). Women with unexplained infertility
had significantly more cancers of the ovary and uterus than expected (2.64 [1.10-6.35] and 4.59 [1.91-
11.0], whole cohort). Analysis of cancer incidence within 12 months of exposure to fertility drugs with
IVF showed that incidence was significantly higher than expected for breast and uterine cancer (1.96
[1.22-3.15] and 4.96 [1.24-19.8]).

Interpretation: Women who have been exposed to fertility drugs with IVF seem to have a transient
increase in the risk of having breast or uterine cancer diagnosed in the first year after treatment,
though the incidence overall is no greater than expected. Unexplained infertility was associated with
an increased risk of a diagnosis of ovarian or uterine cancer.
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Abstract

Background: Relatively few studies published to date have investigated IVF and cancer risk. In this
study we compared the occurrence of cancer in women who gave birth after IVF with all other women
who gave birth in the study period.

Abstract

Methods: All women who were treated with IVF and gave birth during the years 1982-2006 in

- . . . - . S e Sweden were identified from all IVF clinics, and the occurrence of cancer in these women was
The objective of this paper is to assess whether ovarian hyperstimulation and in vitro fertilization (IVF) @ ~ " ) ‘ o : . : .
identified by linkage with the nationwide Swedish cancer register. Comparison was made with Mantel-

are associated with increased risk of cancer development, using an historical cohort analysis of Haenszel odds ratios (ORs), adjusting for year of delivery and maternal age, parity and smoking.

infertile women who attended the IVF unit, Lis Maternity Hospital Tel Aviv Medical Center, Tel Aviv, Cancer before IVF was only studied in first parity women. Specific cancer forms were also studied.

Israel. One thousand and 82 women participated in the IVF treatment program between 1984 and

Results: Among 24058 women who had been treated with IVF, 1279 appeared in the cancer register.
1992. Cancer incidence rates were determined through the National Cancer Registry and were The total number of women studied in the population was 1394 061, and 95 775 of these were
compared to the expected rates with respect to appropriate age and continent of birth. Twenty-one registered in the cancer register. The risk for cancer before IVF was increased [OR 1.37, 9%
confidence interval (Cl) 1.27-1.48] and was especially high for ovarian cancer (3.93). The risk for cancer
after IVF was significantly lower (OR 0.74, 95% Cl 0.67-0.82), mainly due to a lower than expected risk
for breast and cervical cancer. The risk for ovarian cancer was increased but lower than the risk before

IVF (2.13).

cases of cancer were observed as compared to 11 that were expected (SIR 1.91; 95% CI 1.18-2.91).
When cancer cases that were diagnosed within one year of the IVF treatment were excluded from the
analysis (SIR = 1.46; 95% CI 0.83-2.36), no significant excess risk of cancer was noted. We conclude
that in this cohort of infertile women,
Special attention should be made to women who may be diagnosed with cancer
during or shortly after IVF treatment.

o1, ITET B Cancer or cancer treatment may increase the risk for infertility leading to IVF. By
in most cases with treatment with fertility hormones, a significantly low cancer risk was found. Ovarian
cancer showed an increased risk, although lower than before IVF. One possible reason is ovarian
pathology causing both infertility and an increased cancer risk.
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Risk of borderline and invasive ovarian
tumours after ovarian stimulation

for in vitro fertilization in a large
Dutch cohort

F.E. van Leeuwen!*, H. Klip"2, T.M. Mooij', A.M.G. van de Swaluw'3,
C.B. Lambalk4, M. Kortman5, ).S.E. Lavené, C.A.M. Jansen’,

F.M. Helmerhorst?, B.]. Cohlen?, W.N.P. Willemsen'?,

J.M.J. Smeenk'!, A.H.M. Simons'2, F. van der Veen!'3?, J.L.H. Evers'4,
P.A. van Dop'5, N.S. Macklon®'6, and C.W. Burger®

BACKGROUND: Long-term effects of ovarian stimulation for IVF on the risk of ovarian malignancies are unknown.

METHODS: We identified a nationwide historic cohort of |9 |46 women who received [VF treatment in the Netherlands between 1983
and 1995, and a comparison group of 6006 subfertile women not treated with [VF. In 1997—1999, data on reproductive risk factors
were obtained from 65% of women and data on subfertility (treatment) were obtained from the medical records. The incidence of
ovarian malignancies (including borderline ovarian tumours) through 2007 was assessed through li with disease registries. The risk
of ovarian malignancies in the IVF group was compared with risks in the general population and the subfertile comparison group.
RESULTS: After a median follow-up of 14.7 years, the risk of borderline ovarian tumours was increased in the IVF group compared
with the general population [standardized incidence ratio (SIR) = 1.76; 9 onfidence interval (Cl) = |.16-2.56]. The overall SIR for
invasive ovarian cancer was not significantly elevated, but increased with longer follow-up after first IVF (P = 0.02); the SIR was 3.54
(95% Cl = |.61-6.72) after |5 years. The risks of borderline ovarian twmours and of all ovarian malignancies combined in the [VF group
were significantly increased compared with risks in the subfertile comparison group (hazard ratios = 4.23; 95% Cl= 1.25-1433 and
2.14; 95% Cl = 1.07-4.25, respec , adjusted for age, parity and subfertility cause).

CONCLUSIONS: Ovarian stimulation for IVF may increase the risk of ovarian malignancies, especially borderline ovarian tumours, More
large cohort studies are needed to confirm these findings and to examine the effect of IVF treatment characteristics.

Key words: ovarian stimulation / ovarian malignancies / fertility drugs / infertility / in vitro fertilization
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Meta-analysis on the possible association between in
vitro fertilization and cancer risk

LiLiLi 7, Jun Zhou, Xia Jing Qian, Yi Ding Chen

Objective: We aimed to examine the association between in vitro fertilization (IVF) and risk of cancers
through conducting a meta-analysis of cohort studies.

Methods: Relevant studies were identified by using PubMed, IS| Web of knowledge, and Scopus
through March 2012. Reference lists from retrieved articles were also reviewed. We included historical
cohort studies that reported relative risks (RRs) with 95% confidence intervals (Cls) for the association
between IVF and cancer risk. Both fixed- and random-effects models were used to calculate the
summary risk estimates.

Results: Eight cohort studies involving 746,455 participants were included in this meta-analysis. The
cmbined 2D - Akl reatment were 0.99 (95% Cl, 0.74-1.32) for all-site cancer,
1.59 (95% Cl, 1.24-2.03) for ovarian cancer, [0.89 (95% Cl, 0.79-1.01) for breast cancer, and 1.07 (95%
Cl, 0.45-2.55) for cervical cancer. A beneficial effect was shown in the subgroup of breast cancer meta-
analysis compared with women who gave birth (RR, 0.79; 95% Cl, 0.65-0.95). Excess risk of ovarian
cancer was still observed when analyses were restricted to studies with less than 8 years of follow-up
(RR, 2.35; 95% Cl, 1.03-5.37) and studies including cancer cases diagnosed within 1 year of the IVF
treatment (RR, 1.71; 95% Cl, 1.22-2.40). No evidence of substantial publication bias was observed.

Conclusions: This meta-analysis suggests that there is no significant association between IVF and
cancer risk. A possible beneficial effect was shown in the subgroup of breast cancer meta-analysis.
Excess risk of ovarian cancer was observed in the analysis of all the studies and subgroups. Special
attention should be made to women who may be diagnosed with cancer during or shortly after IVF
treatment. Studies of high methodological quality with larger population and longer follow-up are
required to provide more evidences for a better understanding of the association.
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In Vitro Fertilization and Risk of Breast and Gynecologic
Cancers: A Retrospective Cohort Study within the Israeli
Maccabi Healthcare Services

Louise A. Brinton, Ph.D.", Britton Trabert, Ph.D.", Varda Shalev, M.D.23, Eitan Lunenfeld,
M.D., M.H.A.4, Tal Sella, M.D.24, and Gabriel Chodick, Ph.D.24

bstract
Objective—To assess long-term cancer risks associated with in vitro fertilization (IVF).
Design—Record-linkage study
Setting—Health maintenance organization in Israel

Patients—=&7.403 women evaluated and/or treated for infertility on or after September 25, 1994
who were followed for cancer development through June 22, 2011: 522 breast, 41 endometrial, 45
ovarian, 311 in situ cervical and 32 invasive cervical cancers were identified.

Intervention(s)—None
Main Outcome Measures—Hazard ratios (HRs) for specific cancers

Results—We found no significant relationships of IVF exposures to the risks of breast,
endometrial or ovarian cancers. Compared to women with no ferfility treatment, the HR for
ovarian cancer associated with IVF was 1.58 (95% CI 0.75-3.29), with higher risk among those
feceiving 4+ eycles (1.78, 95% CI 0.76-4.13). There was also a non-significantly elevated risk for
endometrial cancer among women who received 1-3 IVF cyceles (1.94, 0.73-5.12), but additional
cycles were associated with lesser risk. In contrast, the risk of in sifu cervical cancer was
significantly reduced and invasive cervical cancer non-significantly reduced among women
receiving IVF as well as other fertility treatments.

Conclusions—Our results regarding long-term effects were largely reassuring, but women
receiving IVF should continue to be monitored given that the procedures involves potent ovulation
stimulators and repeated ovarian punctures.
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In vitro fertilization, endometriosis, nulliparity and ovarian cancer risk
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David B. Preen ?, Roger Hart *¢

ABSTRACT

Objectives. To examine the risk of invasive epithelial ovarian cancer in a cohort of women seeking treatment
for infertility.

Methods. Using whole-population linked hospital and registry data, we conducted a cohort study of
21,646 women commencing hospital investigation and treatment for infertility in Western Australia in
the years 1982-2002. We examined the effects of IVF treatment, endometriosis and parity on risk of ovarian
cancer and explored potential confounding by tubal ligation, hysterectomy and unilateral oophorectomy/
salpingo-oophorectomy (U50).

Resulrs. Parous women undergoing IVF had no observable increase in the rate of ovarian cancer (hazard ratio
|[HR] 1.01; 95% confidence interval [Cl] 0.35-2.90); the HR in women who had IVF and remained nulliparous was
1.76 (95% C1 0.74-4.16). Women diagnosed with endometriosis who remained nulliparous had a three-fold in-
crease in the rate of ovarian cancer (HR 3.11; 95% C1 1.13-8.57); the HR in parous women was 1.52 (95% C1034-
6.75). In separate analyses, women who had a USO without hysterectomy had a four-fold increase in the rate of
ovarian cancer (HR 4.23; 95% C1 1.30-13.77). Hysterectomy with or without US0 appeared protective.

Conclusions. There is no evidence of an increased risk of ovarian cancer following IVF in women who give
birth. There is some uncertainty regarding the effect of IVF in women who remain nulliparous, Parous women
diagnosed with endometriosis may have a slightly increased risk of ovarian cancer; nulliparous women have a
marked increase in risk.
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Treatment of infertility does not
increase the risk of ovarian cancer
among women with a BRCA1 or
BRCAZ2 mutation

Jacek Gronwald, M.D.,® Karen Glass, M.D.,” Barry Rosen, M.D.,” Beth Karlan, M.D.,” Nadine Tung, M.D.,*
Susan L. Neuhausen, Ph.D.," Pal Moller, M.D.,% Peter Ainsworth, Ph.D.," Ping Sun, Ph.D.,

Steven A. Narod, M.D.,' Jan Lubinski, M.D.,® and Joanne Kotsopoulos, Ph.D.,' the Hereditary Breast Cancer
Clinical Study Group*

Objective: To evaluate the relationship between use of fertility medication (i.e., selective estrogen receptor [ER] modulator, gonado-
tropin, or other) or infertility treatment (i.e., IVF or IUI) and the risk of ovarian cancer among women witha BRCA 1 or BRCA2 mutation.
Design: A matched case-control study of 941 pairs of BRCA T or BRCA2 mutation carriers with and without a diagnosis of ovarian cancer.
Setting: Genetic clinics.

Patient(s): Detailed information regarding treatment of infertility was collected from a routinely administered questionnaire.
Intervention(s): None.

Main Outcome Measure(s): Conditional logistic regression was used to estimate odds ratios and 95% confidence intervals associated
with fertility treatment.

Result(s): There was no significant relationship between the use of any fertility medication or IVF treatment (odds ratio, 0.66; 95% con-
fidence interval 0.18-2.33) and the subsequent risk of ovarian cancer.

Conclusion(s): Our findings suggest that treatment for infertility does not significantly in-

crease the risk of ovarian cancer among women with a BRCA mutation. (Fertil Steril®

2016;105:781-5, ©2016 by American Society for Reproductive Medicine.)

Key Words: BRCA1, BRCA2, infertility, in vitro fertilization, ovarian cancer
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Fertility treatments and invasive
epithelial ovarian cancer risk in
Jewish Israeli BRCAI or BRCA2

mutation carriers

Tamar Perri, M.D.,*® Dror Lifshitz, M.D.,*® Siegal Sadetzki, M.D., M.P.H.,>¢ Bernice Oberman, M.S¢..¢
Dror Meirow, M.D.,>° Gilad Ben-Baruch, M.D.,*® Eitan Friedman, M.D., Ph.D.,>€ and Jacob Korach, M.D.2®

Objective: To determine whether BRCA mutation carriers who undergo fertility treatments are at increased risk of developing invasive
epithelial ovarian cancer (IEOC).

Design: Historical cohort study.

Setting: Tertiary university-affiliated medical center and the National Cancer Registry.

Patient(s): A total of 1,073 Jewish Israeli BRCA mutation carriers diagnosed in a single institution between 1995 and 2013, including
164 carriers (15.2%) who had fertility treatments that included clomiphene citrate (n = 82), gonadotropin (n = 69), in vitro fertilization
(IVF) [n = 66), or a combination (n = 50), and 909 carriers not treated for infertility.

Intervention(s): None.

Main Qutcome Measure(s): Odds ratios (OR) and 95% confidence intervals (CI) for IEOC association with fertility treatments and other
hormone and reproductive variables.

Result(s): In 175 (16.3%) mutation carriers, [EOC was diagnosed; 139 women carried BRCA 1, 33 carried BRCA2, and 3 had unknown
mutations. Fertility treatments were not associated with IEOC risk (age-adjusted OR 0.63; 95% CI, 0.38-1.05) regardless of treatment
type (with clomiphene citrate, OR 0.87; 950 CI, 0.46-1.63; with gonadotropin, OR 0.59; 95% CI, 0.26-1.31; with IVF, OR 1.08, 95%
(1, 0.57-2.06). Multivariate analysis indicated an increased risk of [EOC with hormone-replacement therapy (OR 2.22; 958 CI, 1.33-
3.69) and a reduced risk with oral contraceptives (OR 0.19; 95% CI, 0.13-0.28) in both BRCA! and BRCA2 mutation carriers. Parity
was a risk factor for [EOC by univariate but not multivariate analysis.

Conclusion(s): According to our results, treatments for infertile BRCA mutation carriers should
not be contraindicated or viewed as risk modifiers for [EOC. Parity as a risk factor in BRCA mu-
tation carriers warrants further investigation. (Fertil Steril® 2015;103:1305-12. ©2015 by
American Society for Reproductive Medicine.)

Key Words: BRCA mutations, cancer risk, fertility treatment, ovarian cancer
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Cancer Risk in Women Treated with Fertility Drugs According to
Parity status - A Registry-based Cohort Study

Marte Myhre Reigstad'2, Ritsa Storeng’, Tor Age Myklebust?, Nan Birgitte Oldereid®, Anne
Katerine Omland®, Trude Eid Robsahm?, Louise Anette Brinton®, Siri Vangen', Kari Furu®,
and Inger Kristin Larsen?

bstract

Background—Long-term safety of assisted reproductive techniques (ART) is of interest as use is
increasing. Cancer risk is known to be affected by parity. This study examined risk of cancer after
fertility treatment, stratified by women’s parity.

Methods—Data was obtained on all women (n=1 353 724) born in Norway between 1960-1996.
Drug exposure data (2004-2014) was obtained from the Norwegian Prescription Database [drugs
used in ART and clomiphene citrate (CC)]. The Medical Birth Registry of Norway provided parity
status. Hazard ratios were calculated for all site cancer, breast, cervical, endometrial, ovarian,
colorectal, central nervous system, thyroid cancer and malignant melanoma.

Results—1In 12 354 392 person-years of follow-up, 20 128 women were diagnosed with cancer.
All-site cancer risk was (1.14, 1.03-1.26) and (1.10, 0.98-1.23) following CC and ART exposure
respectively. For ovarian cancer, a stronger association was observed for both exposures in
nulliparous (HR 2.49, 1.30-4.78, and HR 1.62, 0.78-3.35) versus parous women (HR 1.37, 0.64-
2.96, and HR 0.87, 0.33-2.27).

Elevated risk of endometrial cancers was observed for CC exposure in nulliparous women (4.59,

2.68-7.84 vs. 1.44, 0.63-3.31). Risk was elevated for breast cancer in parous women exposed to

CC (1.26, 1.03-1.54) and among nulliparous women after ART treatment (2.19, 1.08-4.44).
Conclusion—CC appears associated with increased risk of ovarian and endometrial cancer.

Elevations in risks of breast and thyroid cancer were less consistent across type of drug exposure
and parity.

Impact—Continued monitoring of fertility treatments is warranted.

Avaotaota MmoOov, Entticovon Kabnyntoiax Matevtikng



L| bra I'y Better health. Cochrane Database of Systematic Reviews

- Cochrane Trusted evidence.
= Informed decisions.

[Intervention Review]

Risk of ovarian cancer in women treated with ovarian stimulating drugs
for infertility

Ivana Rizzutol, Renee F Behrens2, Lesley A Smith3

ABSTRACT

Background

This is an updated version of the original Cochrane Review published in the Cochrane Library in 2013 (Issue 8) on the risk of ovarian cancer
in women using infertility drugs when compared to the general population or to infertile women not treated. The link between fertility
drugs and ovarian cancer remains controversial.

Objectives

To evaluate the risk of invasive ovarian cancer and borderline ovarian tumours in women treated with ovarian stimulating drugs for
subfertility.

Search methods

The original review included published and unpublished observational studies from 1990 to February 2013. For this update, we extended
the searches from February 2013 to November 2018; we evaluated the quality of the included studies and judged the certainty of evidence
by using the GRADE approach. We have reported the results in a Summary of findings table to present effect sizes across all outcome types.

Selection criteria

In the original review and in this update, we searched for randomised controlled trials (RCTs) and non-randomised studies and case series
including more than 30 participants.

Data collection and analysis

At least two review authors independently conducted eligibility and 'Risk of bias' assessments and extracted data. We grouped studies
based on thefertility drug used for two outcomes: borderline ovarian tumours and invasive ovarian cancer. We conducted no meta-analyses
due to expected methodological and clinical heterogeneity.

Main results

We included 13 case-control and 24 cohort studies (an additional nine new cohort and two case-control studies), which included a total
of 4,684,724 women.

Two cohort studies reported an increased incidence of invasive ovarian cancer in exposed subfertile women compared with unexposed
women. One reported a standardised incidence ratio (SIR) of 1.19 (95% confidence interval (Cl) 0.54 to 2.25) based on 17 cancer cases. The
other cohort study reported a hazard ratio (HR) of 1.93 (95% CI 1.18 to 3.18), and this risk was increased in women remaining nulligravid
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Abstract

Methodological limitations in studying the association between the use of fertility drugs and cancer
include the inherent increased risk of cancer in women who never conceive, the increased risk of
cancer because of factors (endometriosis and unopposed estrogen) associated with infertility, the low
incidence of most of these cancers, and that the diagnosis of cancer is typically several years after
fertility drug use. On the basis of available data, there does not appear to be an association between
fertility drugs and breast, colon, or cervical cancer. There is no conclusive evidence that fertility drugs
increase the risk of uterine cancer, although women with infertility are at higher risk of uterine cancer.
There are insufficient data to comment on the risk of melanoma and non-Hodgkin lymphoma
associated with fertility drug use. Women should be informed that there may be an increased risk of
invasive and borderline ovarian cancers and thyroid cancer associated with fertility treatment. It is
difficult to determine whether this risk is related to underlying endometriosis, female infertility, or
nulliparity.

Keywords: Fertility; cancer; fertility drugs; reproductive health; reproductive science.
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Uterine Cancer after Use of Clomiphene Citrate to Induce Ovulation

Michelle D. Althuis’, Kamran S. Moghissi?, Carolyn L. Westhoff®, Bert Scoccia®,
Emmet J. Lamb®, Jay H. Lubin’, and Louise A. Brinton'

Clomiphene citrate, a selective estrogen receptor modulator, increases estradiol levels and consequently may
increase risk of cancer of the uterine corpus. The authors conducted a retrospective cohort study of 8,431 US
women (145,876 woman-years) evaluated for infertility during 1965—1988. Through 1999, 39 uterine cancers
were ascertained by questionnaire or cancer and death registries. Poisson regression estimated adjusted rate
ratios. Study results suggest that clomiphene may increase uterine cancer risk (rate ratio (RR) = 1.79, 95%
confidence interval (Cl): 0.9, 3.4) and present evidence of a dose response (Dyena = 0.07) and latency effect
(Prena = 0.04). Uterine cancer risk increased with clomiphene dose (RR = 1.93, 95% CI: 0.9, 4.0 for =900 mqg),
menstrual cycles of use (RR = 2.16, 95% CI: 0.9, 5.2 for =6 cycles), and time elapsed since initial use (RR =
2.50, 95% CI: 0.9, 7.2 for women followed for =20 years). Risk was more strongly associated with clomiphene
among nulligravid (RR = 3.49, 95% CI: 1.3, 9.3) and obese (RR = 6.02, 95% CI: 1.2, 30.0) women, with risk
substantially elevated among women who were both cbese and nulligravid (RR = 12.52, 95% CI: 1.5, 108.0).
Clomiphene may increase uterine cancer risk, with higher doses leading to higher risk. Long-term follow-up of
infertility cohoris is necessary to clarify the association between clomiphene use and uterine cancer.
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The risk of female malignancies after fertility treatments:
a cohort study with 25-year follow-up

R. Kessous' - E. Davidson® - M. Meirovitz' - R. Sergienko” - E. Sheiner'

Objective: To investigate whether an association exists between a history of fertility treatments and
future risk of female malignancies.

Study design: A population-based study compared the incidence of long-term female malignancies
in a cohort of women with and without a history of fertility treatments including in vitro fertilization
(IVF) and ovulation induction (Ol). Deliveries occurred between the years 1988-2013, with a mean
follow-up duration of 12 years. Excluded from the study were women with known genetic
predisposition for malignancies or known malignancies prior to the index pregnancy. Female
malignancies were divided into specific types including ovarian, uterine, breast and cervix. Kaplan-
Meier survival curve was used to estimate cumulative incidence of malignancies. Cox proportional
hazard models were used to estimate the adjusted hazard ratios (HRs) for female malignancy.

Results: During the study period, 106,031 women met the inclusion criteria; 4.1 % (n = 4363) occurred
in patients following fertility treatments. During the follow-up period, patients with a history of IVF
treatments had a significantly increased risk of being diagnosed with ovarian and uterine cancer as
compared to patients after Ol and patients with no history of fertility treatments. Cox proportional
hazard mode|s were constructed for ovarian and uterine cancer separately,_controlling for
confounders such as maternal age and obesity. A history of IVF treatment remained independently
assoclated with ovarian and uterine cancer (adjusted HR 3.9; 95 % CI 1.2-12.6; P = 0.022 and adjusted
HR 4.6; 95 % Cl 1.4-14.9; P = 0.011; respectively).

Conclusion: IVF treatments pose a significant risk of subsequent long-term ovarian and uterine

cancer.
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Risk of cancer in infertile women:
analysis of US claims data

Gayathree Murugappan'"*, Shufeng Li%, Ruth B. Lathi',
Valerie L. Baker®, and Michael L. Eisenberg'"*

STUDY QUESTION: Is female infertility associated with higher risk of cancer?

SUMMARY ANSWER: Although absolute risks are low, infertility is associated with higher risk of cancer compared to a group of non-
infertile women.

WHAT IS KNOWN ALREADY? Infertile women are at higher risk of hormone-sensitive cancers. Information on risk of non-gynecologic
cancers is rare and conflicting, and the effect of pregnancy on these risk associations is known for only a minority of cancer types.

STUDY DESIGN, S51ZE, DURATION: Retrospective cohort analysis between 2003 and 201 6 using an insurance claims database.

PARTICIPANTS/MATERIALS, SETTING, METHODS! In all, 64 345 infertile women identified by infertility diagnosis, testing or treatment
were compared to 3 128 345 non-infertile patients seeking routine gynecologic care. Women with prior diagnosis of cancer or within 6 months of
indexx event were excluded. Main outcomes were development of any malignancy and individual cancers as identified by ICD-9/ICD-10 codes.
Results were adjusted for age at index date, index year, nulliparity, race, smoking, obesity, number of visits per year and highest level of education.

MAIN RESULTS AND THE ROLE OF CHANCE: Infertile women had an overall higher risk of developing cancer compared to non-
infertile women (2.0 versus |.7%, adjusted hazard ratio (aHR) = 1.18; ClI: [.12—1.24). In addition, the risk of uterine cancer (0.10 versus
0.06%, aHR = |.78; Cl: 1.39-2.28), ovarian cancer (0.14 versus 0.09%, aHR |.64; Cl: 1.33-2.01), lung cancer (0.2 versus 0.21%, aHR =
1.38; Cl: 1.01-1.88), thyroid cancer (0.21 versus 0.16%, aHR = 1.29; Cl: 1.09-1.53), leukemia (0.10 versus 0.06%, aHR = 1.55; Cl:
1.21-1.98) and liver and gallbladder cancer (0.05 versus 0.03%, aHR = 1.59; Cl: |.11-2.30) were higher in infertile women compared to
non-infertile women. In a subgroup analysis of women in each cohort who became pregnant and had a delivery during enroliment, the risk of
uterine and ovarian cancer were similar between infertile and non-infertile women. In a subgroup analysis excluding women with PCOS and
endometriosis from both cohorts, the risk of uterine cancer was similar between infertile and non-infertile women.

LIMITATIONS, REASONS FOR CAUTION: Absolute risk of cancer was low, average follow up for each individual was limited, and
average age at index date was limited. Insurance databases have known limitations.

WIDER IMPLICATIONS OF THE FINDINGS: Using claims-based data, we report that infertile women may have a higher risk of certain
cancers in the years after infertility evaluation; continued follow up should be considered after reproductive goals are achieved.

Avaotacta MntoOov, Entikoven Kabnyrtowx Matevtikng



Cancer in women after assisted
reproductive technology

Barbara Luke, Sc.D., M.P.H.,° Morton B. Brown, F"1_.D.,h Logan G. Spector, Ph.D.,“ Stacey A. Missmer, sc.D., 4=t
Richard E. Leach, M.D.,” Melanie Williams, Ph.D.,? Lori Koch, B.A.," Yolanda Smith, M.D., M.S.,'
Judy E. Stern, Ph.D.,’ G. David Ball, Ph.D.,* and Maria J. Schymura, Ph.D.

Objective: To evaluate the risk of cancer after assisted reproductive technology (ART) therapy.

Design: Longitudinal cohort study.

Setting: Not applicable.

Patient(s): New York, Texas, and Illinois residents between 2004 and 2009, treated with ART, comprising cycles of 113,226 women,
including 53,859 women without prior ART treatment, who were linked to their respective state cancer registries and whose cycles were
reported to the Society for Assisted Reproductive Technology Clinic Qutcomes Reporting System (SART CORS).

Intervention(s): None.

Main Outcome Measure(s): Diagnosis of cancer, as reported to the state cancer registry; standardized incidence ratios (SIR) and their
9504 confidence intervals, comparing the observed to expected cancer cases based on age-specific cancer rates in the general population
of each state.

Result(s): Among the cohort of women without prior ART therapy, hazard ratios (HR) and 95% confidence intervals (CI) were calcu-
lated for treatment parameters and reproductive history factors. The mean follow-up period was 4.87 years; among women without
prior ART, 450 women developed 460 cancers. Women treated with ART had a statistically significantly lower risk for all cancers
(for all women: SIR 0.78; CI, 0.73-0.83; women without prior ART: SIR 0.75; CI, 0.68-0.82), breast cancer, and all female genital
cancers; a non-statistically-significant lower risk for endocrine and uterine cancer; and a non-statistically-significant higher risk
for melanoma and ovarian cancer. Among women without prior ART, we found no statistically significant increased HR by parity,
number of cycles, cumulative follicle-stimulating hormone dosage, or cycle outcome.

Conclusion(s): Women initiating ART treatment have no greater risk for developing cancer af-

ter nearly 5 years of follow-up compared with the general population and with other women

treated "with "ART. (Fertil Steril® 2015:104:1218-26. ©2015 by American Society for &= Use your smartphone

Reproductive Medicine 1o scan this QR code
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Risk of endometrial cancer in women treated with ovary-stimulating
drugs for subfertility

Alkistis Skalkidoul, Theodoros N Sergentanis2, Spyros P Gialamas2, Marios K Geargakis2, Theodora Psaltopoulou?, Marialena Trivella3,
Charalampos S Siristatidis#, Evangelos Evangelou®, Eleni Petridou?

Main results

Nineteen studies were eligible for inclusion (1,937,880 participants). Overall, the quality of evidence was very low, due to serious

risk of bias and indirectness (non-randomised studies (NRS), which was reflected on the GRADE assessment.

ix eligible studies, including subfertile women, without a general population control group, found that exposure to any ovary-
stimulating drug was not associated with an increased risk of endometrial cancer (RR 0.96, 95% CI 0.67 to 1.37; 156,774
ELEE SRR GG TET ARG EG IS Fifteen eligible studies, using a general population as the control group, found an
increased risk after exposure to any ovary-stimulating drug (RR 1.75, 95% CI 1.18 to 2.61; 1,762,829 participants; very low quality

evidence).

Five eligible studies, confined to subfertile women (92,849 participants), reported on exposure to clomiphene citrate; the pooled
studies indicated a positive association ( RR 1.32; 95% CI 1.01 to 1.71; 88,618 participants; very low quality evidence), although
only at high dosage (RR 1.69, 95% Cl 1.07 to 2.68; two studies; 12,073 participants) and at a high number of cycles (RR 1.69, 95% Cl
1.16 to 2.47; three studies; 13,757 participants). Four studies found an increased risk of endometrial cancer in subfertile women
who required clomiphene citrate compared to a general population control group (RR 1.87, 95% CI 1.00 to 3.48; four studies,
19,614 participants; very low quality evidence). These data do not tell us whether the association is due to the underlying

conditions requiring clomiphene or the treatment itself.
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Risk of endometrial cancer in women treated with ovary-stimulating
drugs for subfertility

Alkistis Skalkidoul, Theodoros N Sergentanis2, Spyros P Gialamas2, Marios K Georgakis2, Theodora Psaltopoulou2, Marialena Trivella3,
Charalampos S Siristatidis4, Evangelos Evangelous, Eleni Petridou?

Using unexposed subfertile women as controls, exposure to gonadotropins was associated with an increased risk of endometrial
cancer (RR 1.55,95% Cl 1.03 to 2.34; four studies; 17,769 participants; very low quality evidence). The respective analysis of two
studies (1595 participants) versus the general population found no difference in risk (RR 2.12, 95% CI 0.79 to 5.64: very low quality

evidence).

Exposure to a combination of clomiphene citrate and gonadotropins, compared to unexposed subfertile women, produced no
difference in risk of endometrial cancer (RR 1.18, 95% Cl 0.57 to 2.44; two studies; 6345 participants; very low quality evidence).
However, when compared to the general population, an increased risk was found , suggesting that the key factor might be

subfertility, rather than treatment (RR 2.99, 95% Cl 1.53 to 5.86; three studies; 7789 participants; very low quality evidence).
Authors' conclusions

The synthesis of the currently available evidence does not allow us to draw robust conclusions, due to the very low quality of
evidence. It seems that exposure to clomiphene citrate as an ovary-stimulating drug in subfertile women is associated with

increased risk of endometrial cancer, especially at doses greater than 2000 mg and high (more than 7) number of cycles. This may

largely be due to underlying risk factors in women who need treatment with clomiphene citrate, such as polycystic ovary

syndrome, rather than exposure to the drug itself. The evidence regarding exposure to gonadotropins was inconclusive.
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KapKlvoc LootoU

1/8 yuvaikec Ba epdavioel kapkivo
TOU MOoTOU
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LOAoOVLO KOPKLVOU TOU HOOTOU:
Yuxvotnta — Ovnowotnta

Naykéopia:

> >2*10° véeg meputtwoelg/ava £1oc¢.
> 2N outia OvnolpotnTog ano KapKivo OTLC YUVOLKEG LETA OTTO TOV
KoPKivo Tou mveUpova (=15%).
(latpakng 2018, Taghian et al 2019)

> O Kivéuvog avantuénc KapKivou Tou HooTol o€ KABE yuvaiko oTLg
HMA givau 1 otig 8 yuvaikeg, evw otnv Eupwnn givat 1 otig 10 otn
SLapkela tng {wng Toug.
(Desantis et al 2017)
Avotuxwe, otnv EAAGda dev untdpyxeL eBViKO ocuoTRUA KaTtaypadnig Twv
TEPUNTTWOEWV KOPKIVOU TOU HaoTOU, OMTOTE Ta oTOLXELOL TOV SLaBEtoupe
Bacilovtal otn 6edvn BLBAoypadia.
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DaApLOKO YOVILOTNTAC KOl KAPKLVOC TOU LOLOTOU

* H kown memnoibnon eivai, OtL oL Beparmeiec yovipotntag UMOPEL va TIPOKAAECOUV
npoowplvad vPnAd emimeda olLOTPOYOVWV KOl TIPOYECTEPOVNG OTO OlLUOl KO, WG EK
ToUTOU, £XEL IPOTaBEL, OTL ouvdEovTal Pe alénon TNG ouxvotntac epdavions Kapkivou
Tou paotou, Wolwe og emavoAapBavopevn Kal apaTeETAUEVN XPNoN.

e H atokia, n mpoxwpnpevn nAWKIa KATA TOV TPWTO TOKETO, N KoBUOTEPNUEVN
EUUNVOTIOLON KOL N UTIOYovLHOTnTa Bewpolvtal TopAyovieC KwdUvou yla Tnv
gudavion KAPKiVoOu TOU HOOTOU KO, TOUTOXPOVA, XOPAKTNPLOTLKA ToU TANBuouoU e
uTtoyovLpOTNTA.

* H mAslovotnNTa TWV MEAETWV KOl OAEC OL OVOLOKOTINOELG Kol OL MeTaovaAUoeELS Sev
€beltav onuavikn avénon otov kivbuvo gudaviong kapkivou tou paotol, ouTe
HeElwon Tou KwwlUvou HETA amo Bepameio uMoyoviHOTNTAG, €(te 0 OUYKPLON HE
UTTOYOVLULEG Yyuvalikeg, oL omoiec O6ev umoBAnOnkav oe Oepameia pe dappaka

YOVLLOTNTOG, E(TE 0€ OUYKPLON UE TOV YEVIKO TTANBUGLO.
Kessous et al 2016. The risk of
female malignancies after fertility treatments: a cohort study with 25-year follow-up. J Cancer Res Clin Oncol, 142
(2016), pp. 287-293
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Breast cancer incidence after hormonal treatments for infertility:
systematic review and meta-analysis of population-based studies

Alessandra Gennari - Mauro Costa - Matteo Puntoni -

Laura Paleari - Andrea De Censi - Maria Pia Sormani -

Nicoletta Provinciali * Paolo Bruzzi

Abstract The increasing practice of hormonal infertility
treatments (HITs) raised concerns about their effects on
breast cancer (BC) risk. Available evidence reported con-
flicting results. The aim of this study was to assess the
potential association between HITs and BC risk. The lit-
erature was searched through November 2014. Eligible
studies included cohort studies reporting BC incidence in
women undergone HITs. Data were analyzed with standard
meta-analytic techniques. Subgroup analyses were per-
formed by type of intervention (IVF vs. NO IVF), follow-
up duration (<10 vs. >10 years), and type of control
(population vs. infertile). 20 eligible studies (207.914
women, 2347 BC) were retrieved: no increased risk was
detected (SRR = 1.05, 95 % CI 0.96-1.14), with a sig-
nificant heterogeneity (F = 59 %, p = 0.001) among
studies. In the seven studies with the in vitro fertilization
(IVF) procedure, no increase in BC risk was observed
(SRR = 0.96, 95 % CI 0.80-1.14); in the three NO IVF
studies, an increased BC risk was identified (SRR = 1.26,

Avaotacta MntoOov, Enikovon Kabnyntowx Matevtiknic

95 %CI 1.06-1.50). A borderline interaction between type
of intervention (IVF vs. NO IVF) and BC risk was ob-
served (p = 0.06). An increased risk with longer follow-up
(=10 vs. <10 years) was detected (SRR = 1.13, 95 % CI
1.02-1.26 vs. SRR = 0.95, 95 % CI 0.85-1.06). Overall,
HITs are not associated with an increased BC tisk. In

particular, no increased risk was observed 1n women un-
dergoing IVF. Conversely, an increased in BC risk cannot
be ruled out with older treatment protocols based on clo-
miphene. The long-term administration of clomiphene
outside the current indications should be discouraged be-
cause of a possible increase in BC risk.

Keywords Hormonal infertility treatments - Breast
cancer risk - Cohort studies
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In vitro fertilization and breast
cancer: IS there cause for concern?

Louise M. Stewart, B.Sc.,” C. D'Arcy J. Holman, M.P.H., Ph.D.,” Roger Hart, M.D.,”®
Max K. Bulsara, Ph.D., M.5c., B.5c..” David B. Preen, Ph.D.,* and Judith C. Finn, Ph.D., R.N.

Objective: Toexamine the incidence rate of breast cancer in a cohort of women undergoing treatment for infertility, comparing the rate
in women who had in vitro fertilization (IVF) with those who did not.

Design: Population-based cohort study using linked hospital and registry data.

Setting: Hospital.

Patient(s): All women aged 20-44 years seeking hospital investigation and treatment for infertility in Western Australia during the
period 1983-2002 (n = 21,025).

Intervention(s): None.

Main Outcome Measure(s): Hazard ratios (HEs) for breast cancer.

Result(s): There was no overall increase in the rate of breast cancer in women who had IVF (HR 1.10, 95% confidence interval [CI]
0.88-1.36), but there was an increased rate in women who commenced IVF at a young age. Women who commenced hospital infertility
treatment at 24 years and required IVF had an unadjusted HR. of breast cancer of 1.59 (95% CI 1.05-2.42) compared with women of the
same age who had infertility treatment but no IVF. When adjusted for late age at first delivery, which is associated with an increased rate
of breast cancer, and delivery of twins and higher-order multiples, which is associated with a decreased rate of breast cancer, the HR
remained elevated at 1.56 (95% CI 1.01-2.40). Hazard ratios were not elevated in women who commenced treatment at age 40 and
required IVF (adjusted HR 0.87, 95% CI 0.62-1.22).

Conclusion(s): Commencing IVF treatment at a young age is associated with an increased rate :

of breast cancer. (Fertil Steril® 2012;98:334-40. ©2012 by American Society for Reproductive ST £ Use your smartphone
Medicine.) el wiy cgnd o scan this QR code

Key Words: In vitro fertilization, breast cancer, Cox regression, hazard ratios . commcot @ fiac
discussion forum for

this article now.*

Discuss: You can discuss this article with its authors and with other ASEM members at
http://fertstertforum.com/stewartlm-in-vitro-fertilization-breast-cancer/

Fertility and Sterility

Volume 98, Issue 2, August 2012, Pages 334-340
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Long-term Relationship of Ovulation-Stimulating Drugs to
Breast Cancer Risk

Louise A. Brinton', Bert Scoccia®, Kamran S. Moghissi®, Carolyn L. Westhoff®, Shelley Niwa®,
David Ruggieri®, Britton Trabert', and Emmet J. Lamb’

Abstract

Background: Although fertility drugs stimulate ovulation and raise estradiol levels, their effect on breast
cancer risk remains unresolved.

Methods: An extended follow-up was conducted among a cohort of 12,193 women evaluated for infertility
between 1965 and 1988 at five U.5. sites. Follow-up through 2010 was achieved for 9,892 women (81.1% of the
eligible population) via passive as well as active (questionnaires) means. Cox regression determined HRs and
85% confidence intervals (CI) for fertility treatments adjusted for breast cancer risk factors and causes of
infertility.

Results: During 30.0 median vears of follow-up (285,332 person-yvears), 749 breast cancers were observed.
Ever use of clomiphene citrate among 38.1% of patients was not associated with risk (HR = 1.05; 95% CI, 0.90-
1.22 vs. never use). However, somewhat higher risks were seen for patients who received multiple cycles, with
the risk for invasive cancers confirmed by medical records being significantly elevated (HR = 1.69; 95% (I,
1.17-2.46). This risk remained relatively unchanged after adjustment for causes of infertility and multiple
breast cancer predictors. Gonadotropins, used by 9.6% of patients, mainly in conjunction with clomiphene,
showed inconsistent associations with risk, although a significant relationship of use with invasive cancers was
seen among women who remained nulligravid (HR = 1.98; 95% CI, 1.04-3.60).

Conclusions: Although the increased breast cancer risk among nulligravid women associated with
gonadotropins most likely reflects an effect of underlying causes of infertility, reasons for the elevated risk
associated with multiple clomiphene cycles are less clear.

Impact: Given our focus on a relatively young population, additional evaluation of long-term fertility drug
effects on breast cancer is warranted. Cancer Epidemiol Biomarkers Prev; 23(4); 584-93. ©2014 AACR.
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Are infertility treatments a potential risk factor for
cancer development? Perspective of 30 years of
follow-up

Liat Lerner-Geva ', Jaron Rabinovici, Liraz Olmer, Tzvia Blumstein, Shiomo Mashiach, Bruno Lunenfeld

Affiliations + expand
PMID: 22475084 DOI: 10.3109/09513590.2012.671391

Abstract

The aim of the present study was to evaluate the possible risk for cancer development in infertile
women with over 30 years of follow-up. Cancer development was assessed through linkage with the
National Cancer Registry updated to 31 December 2005 in a cohort of 2431 women who were treated
for infertility at the Sheba Medical Center in Israel during the period 1964-1974 and contributed more
than 84,000 women years of follow-up. Standardized incidence ratios (SIR) were calculated between
the observed cancer cases and the expected cancer rates in the general population. The mean age at
the end of follow-up was 62.7 years. Eighteen cases of ovarian cancer were observed as compared to
18.1 expected (SIR = 1.0; 95% Cl = 0.59-1.57). For breast cancer, 153 cases were observed as
compared to 131.9 expected (SIR = 1.16; 95% Cl = 0.98-1.36), and for endometrial cancer, 30 cases
were observed as compared to 17.8 expected cases (SIR = 1.69; 95% Cl = 1.14-2.41). No excess risk
associated with exposure to gonadotropins was observed. Infertility was found to be associated with
significant increased risk for endometrial cancer and borderline increased risk for breast cancer.
Ovarian cancer risk was not found to be elevated. No significant excess risk was associated with
treatment with ovulation induction.
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Ovarian Stimulation for In Vitro Fertilization and
Long-term Risk of Breast Cancer

Alexandra W van den Belt-Dusebout 1, Mandy Spaan T Cornelis B Lambalk 2, Marian Kortman 3
Joop S E Laven #, Evert J P van Santbrink >, Lucette A J van der Westerlaken ©, Ben J Cohlen 7,
Didi D M Braat 8, Jesper M J Smeenk 9 Jolande A Land 10, Mariétte Goddijn "

Ron J T van Golde %, Minouche M van Rumste '3, Roel Schats 2, Katarzyna Jézwiak T,

Michael Hauptmann T, Matti A Rookus 1, Curt W Burger 4, Flora E van Leeuwen '

¥

Abstract

Importance: Previous studies of breast cancer risk after in vitro fertilization (IVF) treatment were
inconclusive due to limited follow-up.

Objective: To assess long-term risk of breast cancer after ovarian stimulation for IVF.

Design, setting, and participants: Historical cohort (OMEGA study) with complete follow-up through
December 2013 for 96% of the cohort. The cohort included 19,158 women who started IVF treatment
between 1983 and 1995 (IVF group) and 5950 women starting other fertility treatments between 1980
and 1995 (non-IVF group) from all 12 IVF clinics in the Netherlands. The median age at end of follow-
up was 53.8 years for the IVF group and 55.3 years for the non-IVF group.

Conclusions and relevance: Among women undergoing fertility treatment in the Netherlands
between 1980 and 1995, IVF treatment compared with non-IVF treatment was not associated with
increased risk of breast cancer after a median follow-up of 21 years. Breast cancer risk among IVF-
treated women was also not significantly different from that in the general population. These findings

are consistent with absence of a significant increase in long-term risk of breast cancer among IVF-
treated women.
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Breast Cancer and Ovulation Induction
Treatments

Robabeh *l'aheripanah,l Firoozeh Balash,’ Robab Anbi:aee,‘]
Mohammedreza Mahmoodi,” Azadeh Akbari Sene®

Abstract

In this case control study of 928 women with breast cancer and 928 controls, we found no statistically sig-
nificant relationship between infertility and ovulation induction drugs with the risk of breast cancer develop-
ment, except for significant increases in the risk of breast cancer among patients who had used human
menopausal gonadotropin for 6 months.

Background: This study was performed to determine whether the use of ovulation induction drugs in treatment of
infertility have a significant effect on the risk of breast cancer. Patients and Methods: This case control study (928
cases, 928 controls), was performed in the gynecology and oncology clinics of Shahid Beheshti University of Medical
Sciences between 2011 and 2013. Data were collected via in-person interviews using a questionnaire, which included
demographic and gynecologic information. Statistical analysis was performed using SPSS statistics software version
20 (IBM Corp). Results: The use of ovulation induction drugs was not significantly associated with an increased risk of
breast cancer (odds ratio [OR], 1.13; 95% confidence interval [Cl], 0.7-1.855) among women with infertility (OR, 1.28;
95% CI, 0.8-1.95). Conclusion: We observed no statistically significant relationship between infertility and ovulation
induction -::Irugs with the risk of breast cancer, except for mgnlflcant increases in the risk of breast cancer among
patients who had used fertility drugs for =6 months.

Clinical Breast Cancer, Vol. 18, No. 5, 385-8 © 2018 Elsevier Inc. All rights reserved.
Keywords: Breast cancer, Clomiphene, Gonadotropins, Infertility, COvarian stimulation
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Risk of cancer after assisted reproduction: a
review of the available evidences and guidance
to fertility counselors

L. Del Pup, F. A. Peccatori, P.E. Levi-Setti, G. Codacci-Pisanelli, P. Patrizio

OBJECTIVE: Infertile women requiring ovarian stimulation and assisted reproduction
technigues (ART) are faced with difficult issues. The fear that using hormones could increase
their risk of cancer is the most significant. One of the main challenges for assessing cancer risk
after ART is the difficulty to separate it from the underlying condition of infertility per se. The
delay or the inability to achieve a pregnancy is an impaortant risk factor for breast, endometrial
and ovarian cancer. We analyzed the current literature on the topic.

MATERIALS AND METHODS: The published literature in Medline and Cochrane was
screened using the following keywords: ovulation induction, reproductive techniques,
clomiphene, in vitro fertilization, fertility agents, female/adverse effects, female/toxicity
gonadotropins/ adverse effects or gonadotropins/toxicity and "neoplasms or cancer”.

RESULTS: A total of 95 articles were evaluated. Limited evidence suggests that high doses or
maanitratecmmmeasetm risk of endometrial cancer, although the
confounding factors of polycystic ovarian disease and overweight are not always considered. In
some studies, ART modestly increased the risk of borderline ovarian cancer. Fertility
treatments do not increase the risk of breast, cervical, endometrial and ovarian cancers,
thyroid, melanoma and colon cancer.

CONCLUSIONS: Women can be reassured that fertility drugs do not appear to significantly
increase the risk of invasive ovarian, endometrial, breast or other cancers, while achieving a
regnancy at an earlier age is a significant protective factor.
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Pregnancy following breast cancer using assisted @mmrk
reproduction and its effect on long-term outcome

Oranite Goldrat_“"h, Niels Kroman ©, Fedro A. Peccatori®, Octavi Cordoba ©,
Barbara Pistilli ', Oejvind Lidegaard ®, Isabelle Demeestere ® Hatem A. Azim Jr. ™"

Abstract  Introduction and aims: We have previously shown that pregnancy is safe following
breast cancer, even in endocrine sensitive disease. Yet infertility remains common following
systemic treatment. To date, no study has evaluated the safety of assisted reproductive tech-
nology (ART) after breast cancer treatment. In this study, we evaluated the impact of ART on
pregnancy and long-term outcomes of young breast cancer survivors.
Methods: This is a multi-centre retrospective study in which women who were diagnosed with
breast cancer between 2000 and 2009, and had a pregnancy following breast cancer diagnosis
were eligible. Patients were divided into two groups according to whether ART following pri-
mary systemic therapy was performed to achieve pregnancy. We evaluated the association
between ART use and clinic-pathological characteristics, pregnancy outcome and long-term
breast cancer outcome.
Results: A total of 198 patients were evaluated; of whom 25 underwent ART. No significant
differences in tumour characteristics were observed between both groups, except for histolog-
ical grade 3 tumours, which were fewer in the ART group (36% versus 59%, p =0.033).
Around 90% of patients received primary adjuvant chemotherapy and more than 50% had
an endocrine sensitive disease. Patients in the ART group were older at diagnosis (31.4 versus
33.7 years, p = 0.009), at conception (38 versus 35 years, p < 0.001), and experienced more
miscarriages (23.5 versus 12.6%, p =0.082). Full term pregnancies were achieved in 77%
and 76% of the spontaneous and ART groups, respectively. Mean follow-up between concep-
tion and last follow-up was 63 and 50 months in the spontaneous and ART groups, respec-
tively with no difference in breast cancer outcome observed between the two groups
ip = 0.54).
Conclusion: Pregnancy using AR'T in women with history ot breast cancer 1s teasible and does
not seem to be detrimental to cancer outcome. Larger studies are needed to further confirm
this observation.

© 2015 Elsevier Ltd. All rights reserved.
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Influence of subfertility and assisted
reproductive technology treatment on
mortality of women after delivery

Charles C. Cuddingtuﬁ M.D.,*" Daksha Gopal, M.P.H./f Xiaohui Cui, Ph.D.,” Howard Cabral, Ph.D.,"
Hafsatou Diop, M.D.,” and JLU; E. Stern, Ph.D.®

Objective: To compare incidence, risk factors, and etiology of women's deaths in fertile, subfertile, and undergoing assisted reproduc-

tive technology (ART) in the years after delivery.

Design: Retrospective cohort.

Setting: University hospital.

Patient(s): Women who had delivered in Massachusetts.

Intervention(s): This study used data from the Society for Assisted Reproductive Technology Clinic Outcome Reporting System linked

to vital records, hospital stays, and the Massachusetts death file. Mortality of patients delivered from 2004-2013 was evaluated through

2015. The exposure groups, determined on the basis of the last delivery, were ART-treated (linked to Society for Assisted Reproductive

Technology Clinic Outcome Reporting System), subfertile (no ART but with indicators of subfertility including birth certificate checkbox

for fertility treatment, prior hospitalization for infertility [International Classification of Disease codes 9 628 or V23], and/or prior

delivery with checkbox or ART), or fertile [neither ART nor subfertile). Numbers (per 100,000 women-years) and causes of death

were obtained from the Massachusetts death file.

Main Outcome Measure(s): Mortality of women after delivery in each of the three fertility groups and the most common etiology of

death in each.

Result(s): We included 483,547 women: 16,429 ART, 11,696 subfertile, and 455,422 fertile among whom there were 1,280 deaths with 21.1,

25.5, and 44.7 deaths, respectively, per 100,000 women-years. External causes (violence, accidents, and poisonings) were the most common

reasons for death in the fertile group. Deaths occurred on average 46 months after delivery. When external causes of death were removed, there

were 19.1, 17.0, and 25.6 deaths per 100,000 women-years and leading causes of death in all groups were cancer and circulatory problems.

Cunclusmn(s] The 5tud£ Erestnts. reassuring data that death rates within 5 years of delivery in ART-treated and subfertile women do
(Fertil Steril® 2020;113:569-77. ©2019 by American Society for Reproductive Medicine.)

El resumen esta disponible en Espaiiol al final del articulo.
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Comparative Study > IntJ Cancer. 2015 Mar 1;136(5):1140-8. doi: 10.1002/ijc.29069.
Epub 2014 Jul 16.

Risk of breast cancer following fertility treatment--a
registry based cohort study of parous women in
Norway

Marte Myhre Reigstad ', Inger Kristin Larsen, Tor Age Myklebust, Trude Eid Robsahm,
Nan Birgitte Oldereid, Anne Katerine Omland, Siri Vangen, Louise Annette Brinton, Ritsa Storeng

Abstract

Despite increasing numbers of women availing themselves of assisted reproductive technology (ART),
effects on cancer risk remain unresolved. Given hormonal exposures, breast cancer risk is of particular
concern. The aim of this study is to investigate breast cancer risk amongst women giving birth
following ART as compared to that amongst women who gave birth without ART. Data on all women
who gave birth in Norway with or without ART, between 1984 and 2010 were obtained from the
Medical Birth Registry of Norway (MBRN). 808,834 women eligible for study were linked to the Cancer
Registry of Norway. Cox proportional models computed hazard ratios (HR) and 95% confidence
intervals (Cl) of breast cancer between the two groups, adjusting for age, parity, age at first birth,
calendar period and region of residence. In total, 8,037 women were diagnosed with breast cancer
during the study period, 138 ART women and 7,899 unexposed. Total follow-up time was 12,401,121
person-years (median 16.0); median age at entry was 32.5 years (range 18.6-49.9) for ART women and
26.3 (range 10.5-54.6) for unexposed .
(adjusted HR 1.20, 95% ClI 1.01-1.42). Subgroup analyses gave an HR of 1.30 (95% CI 1.07-1.57) for
women treated with IVF and 1.35 (95 % CI 1.07-1.71) for women with follow-up >10 years, compared
with controls. Our findings of increased risk in the study population warrant continued monitoring of
women treated with ART as this population advances into more typical cancer age ranges.
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Risk of cancer in infertile women:
analysis of US claims data

Gayathree Murugappan'*, Shufeng Li%, Ruth B. Lathi',
Valerie L. Baker?, and Michael L. Eisenberg'?

'Division of Reproductive Endocrinology and Infertility, Department of Obstetrics and Gynecology, Stanford Hospital and Clinics, Stanford,
CA, IUSA *Department of Urclogy, Stanford University School of Medicine, Stanford, CA, IUSA *Division of Reproductive and Endocrinology,

Department of Gynecology and Obstetrics, johns Hopkins University Schoel of Medicine, Baltimore, MD, USA

STUDY DESIGN, SIZE, DURATION: Retrospective cohort analysis between 2003 and 2016 using an insurance claims database.

PARTICIPANTS/MATERIALS, SETTING, METHODS: In all, 64 345 infertile women identified by infertility diagnosis, testing or treatment
were compared to 3 128 345 non-infertile patients seeking routine gynecologic care. Women with prior diagnosis of cancer or within &6 months of
index event were excluded. Main outcomes were development of any malignancy and individual cancers as identified by ICD-9/1CD-10 codes.
Results were adjusted for age at index date, index year, nulliparity, race, smoking, cbesity, number of visits per year and highest level of education.

MAIN RESULTS AND THE ROLE OF CHAMCE: Infertile women had an overall higher risk of developing cancer compared to non-

inferile women (7.0 versus |.7%, adjusted hazard ratio (aHR) = 1.18; ClI: 1.12-1.24). In addition, the risk of uterine cancer (0.10 versus
0.06%, aHR = 1.78; Cl: 1.39-2.28), ovarian cancer (0.14 versus 0.09%, aHR 1.64; ClI: 1.33-2.01), lung cancer (0.2] versus 0.21%, aHR =
1.38; Cl: 1.01-1.88), thyroid cancer (0.21 versus 0.16%, aHR = 1.29; Cl: 1.09-1.53), leukemia (0.10 versus 0.06%, aHR. = 1.55; Cl:
1.21-1.98) and liver and gallbladder cancer (0.05 versus 0.03%, aHR = 1.59; ClI: 1.11-2.30) were higher in infertile women compared to
non-infertile women. In a subgroup analysis of women in each cohort who became pregnant and had a delivery during enrcliment, the risk of
uterine and ovarian cancer were similar between infertile and non-infertile women. In a subgroup analysis excluding women with PCOS and
endometriosis from both cohorts, the risk of uterine cancer was similar between infertile and non-infertile women.
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&L orenaccess - Risks of ovarian, breast, and corpus uteri cancer in women
treated with assisted reproductive technology in Great Britain,
1991-2010: data linkage study including 2.2 million person years
of observation

Carrie L Williams,' Michael E Jones,” Anthony | Swerdlow,” Beverley | Botting,'

Melanie C Davies,” lan Jacobs, Kathryn | Bunch,” Michael F G Murphy.® Alastair G Sutcliffe’
Results: 255 786 women contributed 2 257 789 person years' follow-up. No significant increased risk
of corpus uteri cancer (164 cancers observed v 146.9 cancers expected; SIR 1.12, 95% confidence
interval 0.95 to 1.30) was found during an average of 8.8 years' follow-up. This study found no
significantly increased risks of breast cancer overall (2578 v 2641.2; SIR 0.98, 0.94 to 1.01) or invasive
breast cancer (2272 v 2371.4; SIR 0.96, 0.92 to 1.00). An increased risk of in situ breast cancer (291 v
253.5; SIR 1.15, 1.02 to 1.29; absolute excess risk (AER) 1.7 cases per 100 000 person years, 95%
confidence interval 0.2 to 3.2) was detected, associated with an increasing number of treatment cycles
(P=0.03). There was an increased risk of ovarian cancer (405 v 291.82; SIR 1.39, 1.26 to 1.53: AER 5.0
cases per 100 000 person years, 3.3 to 6.9), both invasive (264 v 188.1; SIR 1.40, 1.24 to 1.58; AER 3.4
cases per 100 000 person years, 2.0 to 4.9) and borderline (141 v 103.7; SIR 1.36, 1.15 to 1.60; AER 1.7
cases per 100 000 person years, 0.7 to 2.8). Increased risks of ovarian tumours were limited to women
with endometriosis, low parity, or both. This study found no increased risk of any ovarian tumour in
women treated because of only male factor or unexplained infertility.

Conclusions: No increased risk of corpus uteri or invasive breast cancer was detected in women who

had had assisted reproduction, but increased risks of in situ breast cancer and invasive and borderline

ovarian tumours were found in this study. Our results suggest that ovarian tumour risks could be due
to patient characteristics, rather than assisted reproduction itself, although both surveillance bias and
the effect of treatment are also possibilities. Ongoing monitoring of this population is essential.

> BMJ. 2018 Jul 11:362:k2644. doi: 10.1136/bmj.k2644.
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Are infertility treatments a potential risk factor for
cancer development? Perspective of 30 years of
follow-up

Liat Lerner-Geva !, Jaron Rabinovici, Liraz Olmer, Tzvia Blumstein, Shlomo Mashiach, Bruno Lunenfeld

Affiliations + expand
PMID: 22475084 DOI: 10.3109/09513590.2012.671391

Abstract

The aim of the present study was to evaluate the possible risk for cancer development in infertile
women with over 30 years of follow-up. Cancer development was assessed through linkage with the
National Cancer Registry updated to 31 December 2005 in a cohort of 2431 women who were treated
for infertility at the Sheba Medical Center in Israel during the period 1964-1974 and contributed more
than 84,000 women years of follow-up. Standardized incidence ratios (SIR) were calculated between
the observed cancer cases and the expected cancer rates in the general population. The mean age at
the end of follow-up was 62.7 years. Eighteen cases of ovarian cancer were observed as compared to
18.1 expected (SIR = 1.0; 95% Cl = 0.59-1.57). For breast cancer, 153 cases were observed as
compared to 131.9 expected (SIR = 1.16; 95% Cl = 0.98-1.36), and for endometrial cancer, 30 cases
were observed as compared to 17.8 expected cases (SIR = 1.69; 95% Cl = 1.14-2.41). No excess risk
associated with exposure to gonadotropins was observed. Infertility was found to be associated with
significant increased risk for endometrial cancer and borderline increased risk for breast cancer.
Ovarian cancer risk was not found to be elevated. No significant excess risk was associated with
treatment with ovulation induction.
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Beginning IVF treatments after age 30 increases the
risk of breast cancer: results of a case-control study

Daniela Katz ', Ora Paltiel, Tamar Peretz, Ariel Revel, Nir Sharon, Bella Maly, Nadav Michan,
Miri Sklair-Levy, Tanir Allweis

Affiliations + expand
PMID: 19000041 DOI: 10.1111/).1524-4741.2008.00641.x

Abstract

The long-term risks of in vitro fertilization (IVF) treatment remain unclear. This study was designed to
determine breast cancer risk factors in women who underwent IVF, and to establish characteristics of
these tumors. Records of 7,162 consecutive women who underwent IVF at a single center between
1984 and 2002 were linked with the Israel Cancer Registry to identify women who developed breast
cancer. IVF-related parameters were compared between 28 breast cancer patients who had
undergone IVF (IVF BC) and for whom complete IVF data were available with 140 women who
underwent IVF and did not develop breast cancer (IVF non-BC). Tumor parameters were compared
between 38 patients who developed breast cancer after IVF and 114 age-matched breast cancer
patients who did not undergo IVF (non-IVF BC). Age over 30 at the time of first IVF treatment, even
after controlling for age at first birth, was the only parameter significantly associated with increased
breast cancer risk (RR = 1.24, p = 0.02, 95% Cl = 1.03-1.48). There were no differences between IVF-BC
and IVF non-BC patients in all other IVF-related parameters. The only statistically significant difference
in tumors developing in IVF-BC patients compared with non-IVF BC patients was in grade distribution,
particularly for grade Il tumors. However, the significance of such a difference is unclear. Women who
start IVF after the age of 30 appear to be at increased risk of developing breast cancer. The
characteristics of breast tumors in women who underwent IVF are no different than in patients
without previous exposure to IVF.
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Breast cancer incidence after hormonal treatments for infertility:
systematic review and meta-analysis of population-based studies

Alessandra Gennari - Mauro Costa - Matteo Puntoni -
Laura Paleari - Andrea De Censi - Maria Pia Sormani -

Nicoletta Provinciali * Paolo Bruzzi

Abstract The increasing practice of hormonal infertility
treatments (HITs) raised concerns about their effects on
breast cancer (BC) risk. Available evidence reported con-
flicting results. The aim of this study was to assess the
potential association between HITs and BC risk. The lit-
erature was searched through November 2014. Eligible
studies included cohort studies reporting BC incidence in
women undergone HITs. Data were analyzed with standard
meta-analytic techniques. Subgroup analyses were per-
formed by type of intervention (IVF vs. NO IVF), follow-
up duration (<10 wvs. =10 years), and type of control
(population vs. infertile). 20 eligible studies (207.914
women, 2347 BC) were retrieved: no increased risk was
detected (SRR = 1.05, 95 % CI 0.96-1.14), with a sig-
nificant heterogeneity (> = 59 %, p = 0.001) among
studies. In the seven studies with the in vitro fertilization
(IVF) procedure, no increase in BC risk was observed
(SRR = 0.96, 95 % CI 0.80-1.14); in the three NO IVF
studies, an increased BC risk was identified (SRR = 1.26,

Avaotaota MmoOov, Enttikcovon Kabnyntoiax Matevtikng

95 %CI 1.06-1.50). A borderline interaction between type
of intervention (IVF vs. NO IVF) and BC risk was ob-
served (p = 0.06). An increased risk with longer follow-up
(=10 vs, <10 vears) was detected (SRR = .15, 05 %G1
1.02-1.26 vs. SRR = 0.95, 95 % CI 0.85-1.06). Overall,
HITs are not associated with an increased BC risk. In
particular, no increased risk was observed in women un-
dergoing IVF. Conversely, an increased in BC risk cannot
be ruled out with older treatment protocols based on clo-
miphene. The long-term administration of clomiphene
outside the current indications should be discouraged be-
cause of a possible increase in BC risk.

Keywords Hormonal infertility treatments - Breast
cancer risk - Cohort studies
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Breast cancer diagnosis following ovarian Liat Lerner-Geva !, Jaron Rabinovici, Liraz Olmer, Tzvia Blumstein, Shlomo Mashiach, Bruno Lunenfeld

stimulation: Are the tumours different? o
Affiliations + expand

Murat Sonmezer *®*, Aylin Pelin Cil ¢, Ozgur Oktem ¢, Kutluk Oktay © PMID: 22475084 DOL: 10.3109/09513590.2012.671391

Abstract Demographic data and tumour characteristics of 18 patients (study group) diagnosed with brezst cancer within 24 months || Abstract
of undergoing ovarian stimulation with either gonadatrophins or clomiphene citrate were evaluated and compared with similar 102
age-matched women diagnosed with breast cancer withaut prior infertility treatment (control group). Eight out of 17 (47.1%) patients
in the study group and 35/95 (36.8%) patients in the control group had positive family history for breast cancer. Median tumour size
was similar in the study and control groups (bath 1.3 cm). Both groups were comparable regarding tumour histological types and
oestrogen receptor, progesterone receptor and Her2/Neu expression status. Albeit not significant, stage 0 tumours were more
prevalent in the study group compared with the control group (22.2% versus 10.5%), and there were no stage Ill tumours in the study
group as opposed to 7/95 in the control group. In conclusion, breast cancer diagnosed within the first 2 years following infertility
treatment is similar in tumour characteristics compared with those occurring in patients without prior infertility treatment. &

© 2010, Reproductive Healthcare Ltd. Published by Elsevier Ltd. Al rights reserved.

KEYWORDS: breast cancer, family history, Her2/Neu, oestrogen receptor, ovulation induction, progesterone receptor

The aim of the present study was to evaluate the possible risk for cancer development in infertile

women with over 30 years of follow-up. Cancer development was assessed through linkage with the
National Cancer Registry updated to 31 December 2005 in a cohort of 2431 women who were treated
for infertility at the Sheba Medical Center in Israel during the period 1964-1974 and contributed more
than 84,000 women years of follow-up. Standardized incidence ratios (SIR) were calculated between

the observed cancer cases and the expected cancer rates in the general population. The mean age at

the end of follow-up was 62.7 years. Eighteen cases of ovarian cancer were observed as compared to
18.1 expected (SIR = 1.0; 95% C| = 0.59-1.57). For breast cancer, 153 cases were observed as
compared to 131.9 expected (SIR = 1.16; 95% Cl = 0.98-1.36), and for endometrial cancer, 30 cases
were observed as compared to 17.8 expected cases (SIR = 1.69; 95% Cl = 1.14-2.41). No excess risk

associated with exposure to gonadotropins was observed. Infertility was found to be associated with

significant increased risk for endometrial cancer and borderline increased risk for breast cancer.

Ovarian cancer risk was not found to be elevated. No significant excess risk was associated with

treatment with ovulation induction.
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Tumour incidence in Swedish women who gave birth

following IVF treatment Fertility treatment and cancers—the
eternal conundrum: a systematic
P Kristiansson', 0.Bjior? and H.Wramsby® review and meta_analysis

'Department of Public Health and Caring Sciences, Uppsala University, Uppsala, ‘:Deparlmem of Radiation Sciences, Oncology. .
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*To whom correspondence should be addressed at: Department of Public Health and Caring Sciences, University Hospital, SE-751 85
Uppsala, Sweden. E-mail: per.kristiansson(@pubcare.uu.se

BACKGROUND: Possible effects on maternal tumour incidence of a full-term pregnancy following IVF treatmen
with indicated supraphysiologic steroid and peptide hormonal levels in pregnancy remain uncertain. METHODS:
National registries were used to compare incidence of non-invasive and invasive tumour disease in Swedish women SUMMARY ANSWER: Overall, FT does not significantly increase the incidence of breast, ovarian or endometrial cancer and may even
with live birth following IVF treatment with women with live birth without IVF. RESULTS: The study had a mean| reduce the incidence of cervical cancer.

follow-up period of 6.2 years in the IVF group and 7.8 years in the non-IVF group, and the mean gestation period (s.d.) fo WHAT IS KNOWN ALREADY: Infertility affects more than 14% of couples. Infertility and nulliparity are established risk factors for en-
IVF and non-IVF group was 271.0 (21.1) days and 278.5 (14.1) days, respectively. In a multivariate Poisson regression| dometrial, ovarian and breast cancer, yet the association with FT is more contentious.

analysis, adjusted rate ratios of 0.70 (0.52-0.92) and 0.93 (0.58-1.43) among IVF women were found for the risk of
carcinoma in situ (CIS) of the cervix and breast cancer, respectively. When date of conception plus 1 and 3 years were
used as start of follow-up, the rate ratios of CIS of the cervix increased to 0.77 (0.57-1.03) and 0.86 (0.60-1.19),
respectively, and the corresponding figures for breast cancer decreased to 0.91 (0.58-1.42) and (.74 (0.40-1.26).
CONCLUSION: Following a relatively short follow-up period, there is little if any increased risk of premenopausallll PARTICIPANTS/MATERIALS, SETTING, METHODS: In the final meta-analysis, 29 studies were included: breast (n= 19), ovarian

STUDY QUESTION: Does fertility treatment (FT) significantly increase the incidence of breast, ovarian, endometrial or cervical cancer?

STUDY DESIGN, SIZE, DURATION: A literature search was carried out using Cochrane Library, EMBASE, Medline and Google
Scholar up to December 2019. Peer-reviewed studies stating cancer incidence (breast, ovarian, endometrial or cervical) in FT and no-FT
groups were identified. Out of 128 studies identified, 29 retrospective studies fulfilled the criteria and were included (n=21070337)

cancer development in women who gave birth after IVF treatment. The women who gave birth after IVF treatmen (n=19), endometrial (n= 15) and cervical (n= 13), 17 studies involved multiple cancer types and so were included in each individual can-

had a decreased incidence of CIS of the cervix and breast cancer, but only the former was statistically signilicant, cer meta-analysis. Primary outcome of interest was cancer incidence (breast, ovarian, endometrial and cervical) in FT and no-FT groups

However. further studies are necessary to include longer follow-up times. Secondary outcome was cancer incidence according to specific fertility drug exposure. Odds ratio (OR) and random effects model were

used to demonstrate treatment effect and calculate pooled treatment effect, respectively. A meta-regression and eight sub-group analyses

Human Reproduction, Vol.27, No.4 pp. | 149-1155, 2012 were performed to assess the impact of the following variables, maternal age, infertility, study size, outliers and specific FT sub-types, on
Advanced Access publication on February 16, 2012 doi:10.1093/humrep /des03 | cancer incidence.

. :‘el'lpr:":;uction ORIGINAL ARTICLE Reproductive epidemioclogy MAIN RESULTS AND THE ROLE OF CHANCE: Cervical cancer incidence was mgnlﬁcantly lower in the FT group compared with the

he inci .16, |

- ge . 0.92-1.79) cancers were not found to be significantly different between the FF and no-FT groups. Whilst overall ovarian cancer incidence

cancer morbld Ity in a COhort Of 9 I 75 was not s?gnlﬁcandy different between megFI' and io FT groups (OR 1.19; 95% CI 0.9Sgl.4:). separate analysis of borderline ovarian

Fin nish women treated for infe rtility tumours (BOT) revealed a significant association (OR 1.69; 95% Cl 1.27-2.25). In further sub-group analyses, ovarian cancer incidence

was shown to be significantly higher in the IVF (OR 1.32; 95% CI 1.03-1.69) and clomiphene citrate (CC) treatment group (OR 1.40; 95%

A.-N. Yli-Kuha'*, M. Gissler2, R. Klemetti2, R. Luoto3, and Cl 1.10-1.77), respectively when compared with the no-FT group. Conversely, the incidences of breast (OR 0.75; 95% Cl 0.61-0.92) and

E. Hemminki2 cervical cancer (OR 0.58; 95% CI 0.38-0.89) were significantly lower in the |VF treatment sub-group compared to the no-FT group.
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BACKGROUND: Results of earlier studies on cancer risk in infertile women are inconsistent for many cancer types. Our goal was to study
cancer incidence among a cohort of women treated with IVF, including KCSI and frozen embryo transfer (FET), compared with that of a
control population.

METHODS: A cohort of women who purchased drugs for IVF (including ICSI and FET treatments, n = 2175) in the period 1996— 1998 in
Finland (later called IVF women) and their age and residence-matched controls further adjusted for socio-economic position and marital
status were linked to the Finnish Cancer Registry 1996—2004

RESULTS: The overall cancer incidence and combined incidence of hormonal-related breast, uterine and invasive ovarian cancers were
similar among IVF women and controls dds ratio (OR): 0.51, 95% confidence
interval (Cl): 0.30—-0.85], but more skin cancers other than melanoma (OR: 3.11, 95% CI: 1.02-9.6). IVF women had three times more
invasive ovarian cancers than controls, but this difference was not statistically significant, possibly due to the small number of cases. IVF
women had slightly fewer breast cancers but difference was likewise not statistically significant. All cases of pulmonary cancer were diagnosed
among controls (P = 0.03).

CONCLUSIONS: General cancer risk or risk of hormenal-related cancers in women was not increased by IVF. The differences in certain
cancers suggest a healthy patient effect or may be partly caused by residual socio-economic differences. More large studies and reanalysis of

existing studies are needed to evaluate cancer risk among infertile women by subgroups regarding the cause of infertility. When evaluating Avaotaolo MmtoOov, ETC[KOU(\ ] K(X@]‘]\[’]TTQ[(X M(XLEL‘TLI(IjQ

risk of cancer after drug exposure. dosage and the use of different medicaments should be taken into consideration.
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In situ and invasive cervical carcinoma in a cohort
of infertile women*
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Fred Hutchinson Cancer Research Center, and the University of Washington, Seattle, Washington

Objective: To assess the risk of cervical neoplasia associated with the use of ovulation-
inducing agents such as clomiphene citrate (CC).

Design: Case-cohort study.

Setting: Infertility clinics in Seattle, Washington.

Patients: A cohort of 3,837 women evaluated for infertility at some time during 1974—1985.

Main Outcome Measure: Computer linkage with a population-based tumor registry was
used to identify women diagnosed with cervical cancer before January 1, 1992, Data regarding
infertility testing and treatment were abstractzd from medical records for women who developed
cancer and a randomly selected subcohort.

Results: Thirty-six women in the cohort developed in situ or invasive cervical cancer in
comparison with an expected number of 67.8 cases (standardized incidence ratio = 0.5, 95%
confidence interval [CI] 0.4 to 0.7). Infertile women with fallopian tube abnormalities were at
an increased risk of cervical eancer relative to women whose infertility was believed to be due
to other causes. The risk among women who had taken CC was reduced relative to infertile
women who had not used this drug (relative risk = 0.4, 95% CI 0.2 to 0.8). This association
was present both in women with and without tubal abnormalities. However, the size of the

Conclusions: The hypothesis that use of antiestrogenic agents, such as CC, can lead to a
reduced risk of cervical neoplasia warrants testing in other studies.

Avaotaota MmoOov, Entkovon Kabnynrtoiax Matevtikrg




2 UUTIEPAOLLOTOL

& Ymapxouv aduvopec/UETpLeC eVOELEeEL, OTL N Beparmela YoOVILOTNTAC OXETL(ETOL HUE TOV
KOPKLVO TwV woBnkwv. AeSoUEVNC TNG ONHUOVTLKAG ETEPOYEVELONC METAEU TWV HEAETWY,
glvat dVokoAo va mpooeyylotel to HEYEBOC TNC eMidpaonG- woTtdOCO, O CUVOALKOG
Kivbuvog elval mBavo va eival HLKpOC. EmutAgov, ta otolxeia umodnAwvouv OTL
TOUAQXLOTOV £Vl MEPOC OQUTOU TOU KIvOUVOU OYeTIleETOl HE TNV UTIOKEIMEVN
evéountplwon, TN YUVaLlKelO UTTOYOVLMOTNTO ] TNV OTOKLO, TTOU £XOUV TIPONYOUMEVWC
OUOXETLOTEL e auénpEvo Kivouvo KapKivou Twv wobnkwv.

v Ymapyxouv aduvapec evdeielg, otL n umoBonBolpuevn avamapaywyr, auédvelL tov
Kivbuvo gpdaviong Oykwv wobnkwv opLlaknc kakondeLac.

. OL meploootepeg peAetec uPNANRC Kal HETPLAGC TToloTNTaC Oev £6€L€av Kapia cuoxETLon,
evw 1 peAETn HETPLOC molotntag £0elée avénuevo Kivbuvo eudaviong Kapkivou tou
HooToL o€ aoBeveic mou umtoBANOnkav og urtofonBoupevn avamnoapaywyn.

v Mua peta-avalvon avedpepe avénon Tou KvOUVOU KAPKIVOU TOU HaoToU TTou OXETIleTaL
He mapatetapevn (>10 KUKAOUC) xprion KITtplkAg kKAopwdaivng.

Fertility drugs and cancer: a guideline
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2 UUTIEPAOLLOTOL

. H umokelpevn vmoyovipotnta avéavel Tov Kivbuvo kapkivou tou evbountpiou. Otav ot
YUVOIKEC HLE UTIOYOVLUOTNTA XPNOLUOTIOLOUVTOL W HAPTUPEG, N xpnon dapuakwv
yovipotntac 6ev oxetiletal pe avénpevo kivbuvo Kapkivou tou evdopntpiou.

& 2Tolxela YapnAng molotntag umodnAwvouv, OtL n €kBeon oe KITplkn kKAopidpaivn wg
dappako OLEYEPONC TwWV WOBNKWV OE YUVOIKEC HE UTIOYOVILOTNTO OXeTileTal WE
avénueEvo kivbuvo kapkivou tou evdopntpiou, WOiwg oe aBpolotikeg Sooelg >2.000 mg
Kol >7 KUKAOUGC. AutO pmopel va odeiletal oe peydlo PabBuo o€ UTOKELMEVOUG
TIOPAYOVTEC KIVOUVOU OTLC YUVALKEC TTou xpelalovial Beparmela e KLTPLK KAoULpatvn),
onwc to PCOS, mapad otnv €kBeon oto (6o to PAapUaKo. Ta OTOLXELD OXETKA HE TNV
€kBeon oe yovadotporivec kal Tov Kivbuvo kapkivou tou evéopntpiou Atav aocadr).

k. OL meploootepeg peAEteg Hev €deléav avénuevo kivbuvo kapkivou tou TpaxnAou tng
HATPOC LETA TN XPNoN PAPUAKWY YOVILOTNTAC-4 peAETEC €6V pelwpevo Kivouvo.
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