Do women offered assisted reproduction technologies
have a higher incidence of gynecologic cancer? A
systematic review and meta-analysis
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Background

+ 1990-2009+ - EFEITARTEEIRE - 1HINEERE
800% - 235Z1932%l ( Schwarze et al.,2010)
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Background

» ART (Assisted. Reproductive Technology) -V EFERZFi&
B HERBC BRI NIEIE (Luke et al.,2015).

- PNELREMRAZRRE - SFEZEINERE - EMR

o — f2 ( Estradiol - E2 ) 8ZEAEAE (Zhao et al,
2015) -

- NERRIAEY N BREMIEERR - SrlENEE - F2
A B EEF+ = $8%E (Sirstatidis et al., 2013) -

JBEBRMAREAZEYNEEHEEF (BERXR - SREE -
PRARKER - FEHEK - SFBEEERBNISER
%8 ) (Luke etal, 2015).




B BN 2 5B 1% i

VF-TE : BE5MSHSEARRaTStE - 38« ICSI-TE : B— IS s BERISHS -
BRSEB - . BEEBETIHNER - B
0 45 & SHERO T 0% -

BIEAELINFRBF - EERINT
s - BRESERMR  BRF=%S
OBAF=ZA -

& 5 & B https://www.invitra.com/in-vitro-fertilization-ivf/difference-between-icsi-and-ivf/




SRR 1. RIFTESUR B BEER & R R RE 4 47 2 -

P

women

assisted reproductive technologies (ART)
IVF-TE ( B249h=is/M g B AT )
ICSI-TE(EE —ig sz BRI 15/ Ia 8 Afl)

spontaneous conceptions

cancer risk
(ovarian cancer, endometrial cancer, cervical cancer,
uterine cancer, breast cancer)
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RIFRIIKRZ 2
B XEESEVESFE ZEEEME R ED: Medline, Cochrane®& R EEBFER B2 51 E, EMBASE
%), i B0 EXXES | RIS 3R (B & R R AEEARIZE . Web of Science, Scopussl, Google Scholar). sxEg&

HBEMEF XRESEFRBRNREX, i BERRERA MeSHF & Kk — &% 357 % (text words),

« A search based on keywords "/n vitro fertilization"; "/n vitro
fertilisation"; "controlled ovarian stimulation™; "ASS|sted
Reproductlve Technology"; "IVF" or "ICSI"; "cancer risk";

"ovarian cancer”, "endometrial cancer”, "cervical cancer®,
"uterine cancer", "breast cancer”

« Carried out on NICE, Medline and Trip Database. These

keywords were combined using the word AND to generate a

subgroup relevant to the search.
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RIFRIIKRZ 2
BN EESEOEAE AT EMNEREED: Medline, CochraneZ f EE B2 B2 & [E, EMBASE
), i B0k 3RS | iR R (B & SRl AR EARTZE . Web of Science, ScopusEl, Google Scholar). $35&%

HBEMEF XRESEFRBRNREX, i BERRERA MeSHF & Kk — &% 357 % (text words),

Studies written in English and Spanish published between June
2000 and June 2016 comparing pregnancies achieved by IVF-TE,
ICSI-TE vs. spontaneous conceptions were included.

Case reports, case series, meta-analysis, and systematic reviews
were excluded.

Studies enrolling patients with a history of BRCA1 or BRCA2
mutation, animal studies, studies evaluating fertility preservation in
patients diagnosed with cancer, and studies referring to other types
of cancer were excluded.
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)

Identification

] [ Screening

Eligibility

Articles identified by PUBMED and

EMBASE
(n=635)

Other sources
(n=0)

[ Included

Duplicated articles
(n=0)

y

Articles reviewed
(n=635)

Articles excluded

A 4

Articles reviewed
(n=69)

(n=566)

18 secondary studies

v

Studies included
(n=11)

14 incomoplete studies
1 case reporte
8 not relevant

7 fertility preservation
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RIFEIINREE ? EBREARRARBEMNXERE, EEESHFTELE,
iR BB R IR M E (s /e R B IER R RE, EARK B, 5iA.
RSt EHERI IR AR EY)

Two authors (JES and PV) reviewed these papers to check
whether they met the inclusion and exclusion criteria.
Statistical package Stata (Statacorp, USA) was used to treat
the meta-analysis data.

Heterogeneity between studies was assessed by the chi-
square test.

A fixed-effect model was used for the meta-analysis and odds
ratios (OR) were calculated with a 95% confidence interval
(95% CI) using the Mantel-Haensze test. The results were

represented in a forest plot. __ __ = -
TiEGR .- a2 08 OFFE
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B HFRIIRR = 7

EETXRFERT RS, RREXREERMAZELEF - ERRGEREE

MR RR A EE

» Three of the 11 papers included in our review looked into the
overall risk of different types of cancer, including gynecologic
tumors

« three assessed the risk of ovarian cancer and two assessed
exclusively the risk of gynecologic cancer subsequent to
ART procedures.
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Table 1. Summary of articles included

Author

Methodology

Principal findings

Kristlansson ef al., 2007

Sanner et al., 2009

Prospective cohort analysis performed in Swedean
betwean 1981-2001

Retrospective cohort analysis of 2,768 women with
infertility treatment between 19761-1975, The
main comparison was the use of gonadotropins and
clemiphene citrate.

Mo increase in the risk of developing
postmeanopausal cancer in wamean with
a delivery after IVF compared with
controls

Five-fold increase in the risk of cancer
in women who took gonadotropins

Kallén et al.,, 2011

Retrospective cohort analysis of women with delivery
after IVF between 1982-2006, Cases of gynecologic

cancer ware found by cross-referencing the patients

in the cohort against the Cancer Database.

Low risk of breast and cervical cancer.
Mo change in the risk of other types of
Cancer,

van Leeauwen e &, 2011

Retrospective cohort analysis

Drata suggest an increase of
cancer after controlled ovarian
hyperstimulation

Yil-Kuha et /., 2012

Retrospective cohort analysis of 18,350 Finnish
women treated between 1996-1993. Cancer cases
were identified from a cancer database

Three-fald increase in the risk of
ovarian cancer in women offered IVF

Stewart et af., 2012

Stewart et af,, 2013

Retrospective cohort analysis performed in Australia

Retrospective cohort analysis of 21,639 Australian
patients diagnosed with infertility or offered
infartility treatment; the individuals were cross-
referenced to a cancer database

Increased risk of breast cancer in

between 1982-2002 women offered ART at :nunger ages

Wormen with a history of ART are
at higher risk of having borderline
ovarian tumaors,

Stewart et al,, 2013

Retrospective cohort analysis in Australia, between
1982-2002

Mo evidence of increased risk of
ovarian cancer after post-IVF delivery,

Reigstad et al., 2015

Retrospective cohort analysis of 808,834 Norwegian
women after delivery, linked to the national cancer
database. (1984-2010)

Increased risk of breast cancer in
women with post-ART deliveries versus
women with spontanseous conception
delivery.

Reigstad er al., 2015

Retrospective cohort analysis of 806, 248 womean
registered in the Norway Birth Register between
1984 and 2010, Gynecologic tumors were identified
by cross-referencing the enrolled individuals to the

Cancer Database

Increased risk of cancer after

ART: however, after correction for
confounding factors, the difference
was not significant.

Kessous at al., 2016

Retrospective cohort study of 106,031 Israeli women
with a history of either IVMF ar ovulation induction.

Increased risk of gynecologic cancer in
warmen with history of IVF




Table 1. Summary of articles included

Author Methodology Principal findings

Mo increase in the risk of develaping
postmenopausal cancer in womean with
a delivery after IVF compared with
controls

Prospective cohort analysis performed in Sweden

2007 between 1981-2001

Kristianssan ef al.,

Retrospective cohort analysis of 2,768 women with
infertility treatment between 19761-1975, The
main comparison was the use of gonadotropins and
clomiphene citrate.

Five-fold increase in the risk of cancer

2003 in women who took gonadotropins

sanner af al.,

Retrospective cohort analysis of women with delivery

Killén et al., 2011

after IVF between 1982-2006. Cases of gynecologic
cancer were found by cross-referencing the patients
in the cohort against the Cancer Database.

cancear,

Low risk of breast and cervical cancer.
Mo changa in the risk of other typas of
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| Table 1. Summary of articles included

wvan Lesuwen of &, 2011

Yil-Kuha et al., 2012

Stewart et a/f., 2012

Retrospective cohort analysis

Retrospective cohort analysis of 18,350 Finnish
women treated between 1996-1998. Cancer cases
were identified fram a cancer database

Retrospective cohort analysis performed in Australia

between 1982-2002

Crata suggest an incraasa of
capcer after cantralled avarian
hyperstimulation

Three-fald increase in the risk of
owvarian cancer in women offered IWF.

Increased risk of breast cancer in
women offered ART at younger ages
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Table 1. Summary of articles included

Stewart et 2/, 2013

Stewart et af,, 2013

Reigstad ef al., 2015

Retrospective cohort analysis of 21,639 Australian
patients diagnosed with infertility or offered
infartility treatment; the individuals were cross-
referenced to a cancer database

Retrospective cohort analysis in Australia, between
1982-2002

Retrospective cohort analysis of 808,834 Norwegian
women after delivery, linked to the national cancer
database. (1984-2010)

Women with a history of ART are
at higher risk of having borderline
ovarian tumaors,

Mo evidence of increased risk of
ovarian cancer after post-IVF delivery.

Increased risk of breast cancer in
women with post-ART deliveries versus
women with spontaneous conception
delivery,
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[ Table 1. Summary of articles included |

Retrospective cohort analysis of B0G6, 248 women
registered in the Norway Birth Register between
Reigstad el al., 2015 1984 and 2010, Gynecologic tumears were identified
by cross-referencing the enrolled individuals to the
Cancer Database

Increased risk of cancer after

ART, however, after correction for
confounding factors, the difference
was not significant.

Retrospective cohort study of 106,031 Israeli women | Increased risk of gynecologic cancer in
with a history of either INF ar ovulation induction. wormen with history of IVF
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Kessous et &, 2016

ad FHEL (n =4363) (n = ROMAR E1E BEIRIE NN A FRE E7.3F(PAIE) -
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-« SFFRIBRENPEHERGRE -« ARTIRAVILIRE
OIS - FfRE IR BREEER [ELBRIEIN 1 20%

i S - EEIRE AL RS R fE b T ( Reigstad ,
SElREME R EREENE ML 2015) -
o e
Kesso « 1988 - 2013 L Ezﬁ:;ég igﬁigié% ® EIVF%EE/J/L.\%/\/L,\%*EI:E /L:\ ) :Filj EﬁHTFﬁ’EJJlZ
us FL e (n = (n-= PR F=ENEMES - EEF F
(2016) + n=106,031 4363 101,668 ) IUFENEAABEENEE (OR:
- n=3214 2.181;95%Cl : 1.130-4.208 ) -
#=O0I
- n=1124




CER 2: T4 SRR IR R fn E 204a] ? (FAITH)

RIFHIKERE ? BZAED 1 BRERGEEHFTMANGERG R, SERME0,
Al $HEHE R E T S 2 T (meta-analysis), it LAT F#E I (forest plot) 2 IR FT#E
B XFEMLEEESH,

OR 0.519 95%CI :0.494-0.547 .
: 12=96.2%, P<0.000

Reigstad [2015) — - 0.70{0.54,080) 423
Stewart (2013) 138(0.71, 268) asa
Leeuwen (2011) 1,19 (0,70, 201) 058
Kallén [2011) 037 (0.34, 040) 54,10
Sanner (2009) 1.87 (0,79, 4.43) 0.35
Kessous (2015} 2.18(1.13,421) 062
Stewart (2013) 241(1.15, 5.05) 0.49
Yli-Kuha (2012) e 0,78 (0.60, 1.00) 418
Kristiansson (2005) —e 0.57 {0.50, D65} 17,15
Stewart (2012) 1.17 (0,94, 1.44) 6.03
Reigstad (2014) sl 084 (0.72,099) 1124
Overal (l-squared = 96,2%, p=0.000) O 0.52 (0.49, 055) 100.00
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RIFIIKRE ? EEEERT, fERROEEERLERES, EEFEEH,
EEBET L EERTHEE(RAETE)., BEEREMNMEFRARMPICORMESE,
T EREEHNIER,

« large number of patients from both groups and the fact
that they reflect populations from different countries.

« The limitations revolve around the fact that not all studies
contained detailed information on the drugs used in ART
protocols, duration of treatment, number of cycles, or
dosages.

« The cohorts were not equivalent, since in some studies
the control groups were infertile patients, while in others
controls were_fertile.
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