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BACKGROUND

In Norway, about 2 500 children are now born each year as a result of fertility

treatment. Whether the treatment is associated with increased cancer risk

remains uncertain.

METHOD

This review includes cohort studies on cancer risk in women who underwent

fertility treatment and the children conceived as a result. A systematic search

for articles was conducted in EMBASE and Medline for the period 2006–17.

RESULTS

The results show no general increase in cancer risk in women who have

undergone fertility treatment. The results for children suggest a tendency

towards increased risk of haematological cancers, but no increase in overall

cancer risk.

INTERPRETATION

There are no unequivocal findings of increased cancer risk in women who have

received fertility treatment or in the children conceived as a result. However,

the duration of follow-up is currently limited, and large population-based

cohort studies with longer follow-up are required.

Infertility affects about 10 % of all couples (1) and its incidence is increasing.

The need for and use of fertility treatment is increasing in parallel, and the

number of children conceived after fertility treatment has now surpassed eight

million worldwide (2).

In Norway, assisted reproduction is defined by the Biotechnology Act, and

includes techniques for both fertilisation of eggs outside the body and for

insemination. Fertilisation of eggs outside the body can occur via in vitro

fertilisation (IVF) or microinjection (intracytoplasmic sperm injection, ICSI)

(3). Both techniques entail hormonal stimulation of the woman to induce

controlled ovarian hyperstimulation for hormonal induction of egg maturation

and simultaneous maturation of multiple eggs (Figure 1). Hormonal

stimulation is usually performed with gonadotropins. Antioestrogens such as

clomiphene citrate or letrozole are also used in certain cases. Although the

former drug no longer has marketing authorisation in Norway, it may be

prescribed under an exemption.
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Figure 1 Fertility treatment with in vitro fertilisation.

The hormonal stimulation gives rise to brief periods of abnormally high levels

of gonadotropins, oestrogen and progesterone (4). These hormones have

previously been associated with an increased risk of several types of cancer (5, 

6). Fertility treatment also involves puncture and aspiration of multiple

follicles. This causes damage to the ovarian capsule and possibly cellular

changes that increase the risk of subsequent cancer (7). This theory is

supported by epidemiological studies showing that women with longer

anovulatory periods have a lower risk of ovarian cancer (8). Children conceived

through fertility treatment have in turn been shown to have increased risk of

perinatal complications (9), congenital malformations (10), somatic disease (11)

and cancer (12–14).

In this review, we summarise the evidence base for cancer risk in women after

fertility treatment and in children conceived through fertility treatment.

Method

We searched the EMBASE and Medline databases with search strings for

assisted fertilisation in combination with cancer (see appendix for search 

strategy and keywords). The search was terminated on 15 November 2017 and

was limited to original English-language articles published after 1 January

2006. We included articles about women who had undergone fertility

treatment with hormones and children conceived as a result of such treatment.

The search yielded 3 045 article titles, which were independently reviewed by

all three authors (Figure 2). A total of 282 titles were considered relevant by

one or more of the authors, and the abstracts for these articles were read by all.

Sixty-four articles were then selected and read in full. Of these, the following

articles were excluded: 22 because they were patient-control studies or did not

address the issue in question, 14 because they concerned older types of
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treatment (1960s and 1970s), three because they did not compare risk in

exposed versus unexposed individuals or used data that overlapped with those

in later studies, and two because the type of exposure was not sufficiently

specified. The reference lists from 11 reviews were also examined without

yielding any further articles. In total, the review was based on 23 original

articles. As the studies are heterogeneous, we did not perform any formal

comparison or meta-analysis of all the data combined.

Figure 2 Flowchart summarising the literature search and the basis for selection of

relevant cohort studies.

Results
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A total of 17 cohort studies were included on cancer risk in women after fertility

treatment. Tables 1–3 provide an overview of the studies on breast cancer (15–

22), uterine cancer (19, 20, 22)(22–24) and ovarian cancer (19–21), (25–28).

Four studies examined overall cancer risk (19–21), (24), while three focused on

other types of cancer (29–31). Six articles concerned cancer risk in children

born as a result of fertility treatment (32–37); all examined overall cancer

incidence, with five also reporting data for various types of cancer separately

(Table 4).

Table 1

Cohort studies on breast cancer risk in women who have received fertility treatment.

HR = hazard ratio, OR = odds ratio.

Study Country Number of

cancer

cases/

number

exposed

Number of

cancer

cases/number

unexposed

Risk (95 %

CI)

Follow-up

time, years

Lundberg,
2018 (18)

Sweden 262/38 047 13 152/1 302 164 HR 0.84
(0.74–0.95)

9.6 (mean)

Reigstad,
2017 (20)

Norway 112/31 675 6 578/1 322 049 HR 1.00
(0.81–1.22)

11 (median)

van den Belt-
Dusebout,
2016 (15)

Netherlands 619/19 158 220/5 950 HR 1.01
(0.86–1.19)

21.1 (median)

Reigstad,
2015 (17)

Norway 138/16 626 7 899/792 208 HR 1.20
(1.01–1.42)

16.0 (median)

Brinton, 2013
(22)

Israel 389/ 133/ HR 0.90
(0.71–1.15)

8.1 (mean)

Yli-Kuha,
2012 (19)

Finland 55/9 175 60/9 175 OR 0.93
(0.62–1.40)

7.75 (mean)

Stewart, 2012
(16)

Australia 23/7 381 32/13 644 HR 1.10
(0.88–1.36)

16 (mean)

Källén, 2011
(21)

Sweden 91/24 058 13 492/1 394
061

OR 0.76
(0.62–0.94)

8.3 (mean)

Significantly increased risk

Number exposed and unexposed not stated specifically for in vitro fertilisation

Table 2

Cohort studies published since 2006 on uterine cancer risk in women who have

received fertility treatment. HR = hazard ratio, OR = odds ratio.
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Study Year Country Number

of cancer

cases/

number

exposed

Number of

cancer

cases/number

unexposed

Risk (95 %

CI)

Follow-up

time, years

Reigstad
(20)

2017 Norway 12/31 675 565/1 322 049 HR 0.76
(0.40–1.45)

11 (median)

Kessous
(23)

2016 Israel 10/4 363 51/101 668 HR 4.6 (1.4–
15.0)

11.6 (mean)

Reigstad
(17)

2015 Norway 5/16 525 626/789 723 HR 0.69
(0.28–1.68)

15.9
(median)

Brinton
(22)

2013 Israel 34/ 7/ HR 1.94
(0.73–5.12)

8.1 (mean)

Yli-Kuha
(19)

2012 Finland 4/9 175 2/9 175 OR 2.0
(0.37–10.9)

7.75 (mean)

Significantly increased risk

Number exposed and unexposed not stated specifically for in vitro fertilisation

Table 3

Cohort studies published since 2006 on ovarian cancer risk in women who have

received fertility treatment. HR = hazard ratio, OR = odds ratio.

Study Year Country Number of

cancer

cases/number

exposed

Number of

cancer

cases/number

unexposed

Risk

(95 %

CI)

Follow-up

time,

years

Reigstad
(20)

2017 Norway 16/31 675 615/1 322 049 HR 1.62
(0.78–

3.35)

11
(median)

Kessous
(23)

2016 Israel 7/4 363 51/101 668 HR 3.9
(1.2–12.6)

11.6
(mean)

Reigstad
(17)

2015 Norway 16/16 525 800/789 723 HR 1.56
(0.94–

2.60)

15.6
(median)

Brinton
(22)

2013 Israel 34/ 11/ HR 0.90
(0.45–

1.79)

8.1 (mean)

Stewart
(28)

2013 Australia 16/7 548 22/14 098 HR 1.36
(0.71–
2.62)

17 (mean)

Trabert
(26)

2013 USA 8/952 77/8 873 RR 1.0
(0.48–

2.08)

21.9
(mean)

Yli-Kuha
(19)

2012 Finland 9/9 175 3/9 175 OR 2.57
(0.69–

9.63)

7.75
(mean)
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Study Year Country Number of

cancer

cases/number

exposed

Number of

cancer

cases/number

unexposed

Risk

(95 %

CI)

Follow-up

time,

years

Källén
(21)

2011 Sweden 26/24 058 1 753/1 394 061 OR 2.09
(1.39–
3.12)

8.3 (mean)

Van
Leeuwen

(25)

2011 Netherlands 61/19 146 16/6 006 HR 1.14
(0.54–

2.41)

14.7
(median)

Significantly increased risk

Number exposed and unexposed not stated specifically for in vitro fertilisation

HR = hazard ratio, RR = relative risk, SIR = standardised incidence rate, OR = odds

ratio

Table 4

Cohort studies on cancer risk in children conceived through fertility treatment.

Study Country Cancer

diagnosis

Number of

cancer

cases/number

exposed

Number of

cancer

cases/number

unexposed

Risk

(95 %

CI)

Follow-up

time,

years

Wainstock,
2017 (33)

Israel All
diagnoses

7/2 603 415/237 863 HR 1.96
(1.14–
3.36)

10.5
(median)

Reigstad,
2016 (35)

Norway All
diagnoses
Leukaemia
Cancer of

central
nervous

system

51/25 782
17/25 782
12/25 782

4 503/1 602 895
1 029/1 602 895
1 007/1 602 895

HR 1.21
(0.90–

1.63)
HR 1.67

(1.02–
2.73)

HR 1.25
(0.71–

2.21)

6.9
(median)

Lerner-
Geva, 2017

(36)

Israel All
diagnoses
Leukaemia
Cancer of

central
nervous

system

21/9 042
2/9 042
2/9 042

361/211 763
92/211 763
70/211 763

RR 1.18
(0.80–

1.75)
RR 0.44

(0.14–
1.40)

RR 0.50
(0.20–

1.24)

10.6
unexposed

9.3
exposed
(median)
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Study Country Cancer

diagnosis

Number of

cancer

cases/number

exposed

Number of

cancer

cases/number

unexposed

Risk

(95 %

CI)

Follow-up

time,

years

Sundh,
2014 (34)

Nordic
countries

All
diagnoses
Leukaemia
Cancer of

central
nervous

system

181/91 796
61/91 796
42/91 796

638/358 419
638/358 419
114/358 419

HR 1.08
(0.91–

1.27)
HR 1.06

(0.80–
1.41)

HR 1.44
(1.01–
2.05)

9.5 (mean)

Williams,
2013 (32)

United
Kingdom

All
diagnoses
Leukaemia
Cancer of

central
nervous

system

108/106 013
34
22

109.7
(expected)

37.5 (expected)
25.8 (expected)

SIR
0.98

(0.81–
1.19)
0.91

(0.63–
1.27)
0.85

(0.54–
1.29)

6.6 (mean)

Källén,
2010 (37)

Sweden All
diagnoses
Leukaemia
Cancer of

central
nervous

system

53/26 692
18 (observed)
15 (observed)

6 405/2 417 878
12.3 (expected)

8.1 (expected)

OR 1.45
(1.10–
1.91)

Not stated

Significantly increased risk

Risk estimates not provided, only expected and observed number of cancer

cases

Breast cancer

Of eight cohort studies, five showed no association between fertility treatment

and the risk of breast cancer (Table 1).

Studies from non-Nordic countries were based mainly on data from hospital

records (15, 16, 18). None found an association between treatment and breast

cancer risk. The studies conducted in the Nordic countries (17–21) used data

from central population registries. Two Swedish studies found a significantly

reduced risk of breast cancer (18, 21), whereas one Norwegian study found a

significantly increased risk (17). The average follow-up time in the Swedish

studies was 8.3–9.6 years, while in Norway, the median follow-up time was

almost 16 years (17). The first of the Swedish studies (21) included information

on exposure from all in vitro fertilisation clinics, information on all births from

the Swedish Medical Birth Register and information about cancer diagnoses

from the Swedish Cancer Registry. The more recent Swedish study (18)

contained more detailed information about exposure from multiple registries.
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One of the Norwegian studies, which used information on exposure from the

Medical Birth Registry of Norway, found a significantly increased risk of breast

cancer in women who became pregnant after fertility treatment (17). However,

the most recent Norwegian study, which used exposure information from the

Norwegian Prescription Database, found no increased risk of breast cancer in

either parous or nulliparous women (20), with the exception of elevated risk in

a subgroup of women who gave birth after treatment with clomiphene citrate.

Uterine cancer

Four of five cohort studies (Table 2) found no significant association between

fertility treatment and uterine cancer (19, 20, 22, 24). However, an Israeli study

(23) reported a significant five-fold increased risk. Subgroup analyses in the

most recent Norwegian study (20) found an increased risk of uterine cancer in

women exposed to more than six cycles of treatment with clomiphene citrate

and in women who remained nulliparous after treatment.

Ovarian cancer

Seven of nine cohort studies (Table 3) showed no significant increase in the risk

of ovarian cancer in women who received fertility treatment, while two

reported significantly increased risk (21, 23). One of the studies found an

increased risk of ovarian cancer after in vitro fertilisation but, surprisingly, the

risk was even higher before these women underwent treatment (21). The

authors believe this could be due to the women being at increased risk both

infertility and of developing ovarian cancer (21). The highest risk estimates

were in a study from Israel, where the risk of ovarian cancer was reported to be

almost four times higher in women who had undergone fertility treatment and

given birth at a particular medical centre (23). No significant association

between fertility treatment and ovarian cancer was found in the two Norwegian

studies, but subgroup analyses showed that women with primary infertility had

significantly increased risk (24), as did women who were treated with

clomiphene citrate alone or who remained nulliparous (20).

The risk of borderline ovarian tumours in women who had undergone fertility

treatment was increased in four studies, including the Norwegian study (19, 20, 

25, 27).

Other types of cancer

An Australian study showed no increase in the risk of malignant melanoma

(29), and two studies from the Netherlands showed no increase in the risk of

either malignant melanoma or colorectal cancer (30, 31). Four studies that

examined overall cancer risk found no increase in association with fertility

treatment (19–21), (24).

Paediatric cancer

Table 4 shows the results for all forms of paediatric cancer combined and for

leukaemia and cancer of the central nervous system, which are the most

common cancers in children. Two studies found an increased risk of all
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diagnoses combined (33, 37), while all studies showed significantly increased

risk of one or more forms of cancer.

In Norway and Sweden, more cases of leukaemia were reported among children

born after assisted conception than expected on the basis of population

incidence (35, 37). However, no increased risk of leukaemia was found in Israel

(36), the United Kingdom (32) or the other Nordic countries (34). Findings

have been less consistent with regard to the risk of cancer of the central

nervous system (34), hepatoblastoma and rhabdomyosarcoma (32), and

retinoblastoma and renal tumours (36).

Discussion

Generally, fertility treatment cannot be said to increase the cancer risk in

women and their children.

The current review includes studies from the period 2006–2017, owing to the

fact that a number of new studies have been published since the last literature

review (38). Treatment has also changed over time and, by restricting the time

frame, we hoped to include studies with more homogeneous treatment

exposure. Nevertheless, the studies proved to be relatively different in terms of

methodology. Some studies took into account age, infertility diagnoses and the

number of children borne by the women after treatment or whether they

remained nulliparous. Other studies did not include such information. In

addition, it is very important to control for overweight in connection with

uterine cancer, which most studies did not.

A strength of the Nordic studies is that they used data from population-based

registries, and also analysed the data at an individual level. A weakness of the

Norwegian dataset is that there is no national, cycle-based registry of fertility

treatment. Such a registry should be established. The Cancer Registry of

Norway has been shown to have completeness of almost 100 % (39). However,

quality and completeness are not as good in all countries (40). In the Israeli

study (23), the authors included only those cancer cases diagnosed at the one

centre from which the study population was recruited, a clear weakness of the

study.

The Nordic cohort studies compared cancer risk in women who have

undergone fertility treatment with the risk in the general population. Several of

the non-Nordic studies obtained data from fertility clinics, which then enabled

them to compare the risk of cancer in women who have had fertility treatment

with the risk in untreated infertile women. In order to examine the effect of

fertility treatment alone, the latter approach should ideally be used. However,

this is difficult in practice, as the selection of women for treatment means that

these two groups will differ. In addition, infertile or nulliparous women are a

heterogeneous group, and various infertility diagnoses may themselves be

associated with increased cancer risk. For example, endometriosis may be

associated with increased risk of ovarian and uterine cancer (41, 42).
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Other key challenges relate to study size and follow-up time. Many of the

studies have few cancer cases in the exposed group, and several of the studies

have short follow-up times. This is particularly relevant in the case of uterine

cancer, which mainly affects older women (60–70 years of age).

Conclusion

There is no clear increase in cancer risk in women who undergo fertility

treatment or in the children conceived as a result of such treatment.

As an increasing proportion of women undergo treatment for infertility, it is

necessary to monitor the health of these women as well as the health of their

children, also in terms of cancer risk.

Good quality, large cohort studies with longer follow-up times for both women

and children are necessary.

We wish to thank Hilde I. Flaatten, Medical Library at Rikshospitalet, Oslo

University Hospital, for assistance with the literature search, and Pernille

Frese, Norwegian Resource Centre for Women's Health, for assistance with

Figure 1.

Main message

Fertility treatment probably does not increase the incidence of cancer in

women or the resulting children

The follow-up time for both women and children is still short, and continued

observation is required

Future research should seek to identify factors that may predispose

subfertile/infertile women or their offspring to cancer

LITERATURE

1. Boivin J, Bunting L, Collins JA et al. International estimates of infertility 

prevalence and treatment-seeking: potential need and demand for infertility 

medical care. Hum Reprod 2007; 22: 1506 - 12. [PubMed][CrossRef]

2. De Geyter C. More than 8 million babies born from IVF since the world's

first in 1978. Pressemelding. Grimbergen: European Society of Human

Reproduction and Embryology, 2018.

https://www.eshre.eu/ESHRE2018/Media/ESHRE-2018-Press-releases/

De-Geyter.aspx (17.9.2018).

3. World Health Organization. International Committee for Monitoring 

Assisted Reproductive Technology (ICMART) and the World Health 

Organization (WHO) revised glossary of ART terminology, 2009. Fertil Steril

2009; 92: 1520 - 4. [PubMed][CrossRef]

 

Cancer risk in mother and child after fertility treatment | Tidsskrift for Den norske legeforening

http://dx.doi.org/10.1093/humrep/dem046
http://dx.doi.org/10.1093/humrep/dem046
http://dx.doi.org/10.1093/humrep/dem046
http://dx.doi.org/10.1093/humrep/dem046
http://dx.doi.org/10.1093/humrep/dem046
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17376819&dopt=Abstract
http://dx.doi.org/10.1093/humrep/dem046
https://www.eshre.eu/ESHRE2018/Media/ESHRE-2018-Press-releases/
http://dx.doi.org/10.1016/j.fertnstert.2009.09.009
http://dx.doi.org/10.1016/j.fertnstert.2009.09.009
http://dx.doi.org/10.1016/j.fertnstert.2009.09.009
http://dx.doi.org/10.1016/j.fertnstert.2009.09.009
http://dx.doi.org/10.1016/j.fertnstert.2009.09.009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19828144&dopt=Abstract
http://dx.doi.org/10.1016/j.fertnstert.2009.09.009


4. Fishel S, Jackson P. Follicular stimulation for high tech pregnancies: are 

we playing it safe? BMJ 1989; 299: 309 - 11. [PubMed][CrossRef]

5. Key TJ, Pike MC. The role of oestrogens and progestagens in the 

epidemiology and prevention of breast cancer. Eur J Cancer Clin Oncol 1988;

24: 29 - 43. [PubMed][CrossRef]

6. Amant F, Moerman P, Neven P et al. Endometrial cancer. Lancet 2005;

366: 491 - 505. [PubMed][CrossRef]

7. Fathalla MF. Incessant ovulation–a factor in ovarian neoplasia? Lancet

1971; 2: 163. [PubMed][CrossRef]

8. Schüler S, Ponnath M, Engel J et al. Ovarian epithelial tumors and 

reproductive factors: a systematic review. Arch Gynecol Obstet 2013; 287:

1187 - 204. [PubMed][CrossRef]

9. Talaulikar VS, Arulkumaran S. Reproductive outcomes after assisted 

conception. Obstet Gynecol Surv 2012; 67: 566 - 83. [PubMed][CrossRef]

10. Tararbit K, Houyel L, Bonnet D et al. Risk of congenital heart defects 

associated with assisted reproductive technologies: a population-based 

evaluation. Eur Heart J 2011; 32: 500 - 8. [PubMed][CrossRef]

11. Kettner LO, Henriksen TB, Bay B et al. Assisted reproductive technology 

and somatic morbidity in childhood: a systematic review. Fertil Steril 2015;

103: 707 - 19. [PubMed][CrossRef]

12. White L, Giri N, Vowels MR et al. Neuroectodermal tumours in children 

born after assisted conception. Lancet 1990; 336: 1577. [PubMed][CrossRef]

13. Toren A, Sharon N, Mandel M et al. Two embryonal cancers after in vitro 

fertilization. Cancer 1995; 76: 2372 - 4. [PubMed][CrossRef]

14. Melamed I, Bujanover Y, Hammer J et al. Hepatoblastoma in an infant 

born to a mother after hormonal treatment for sterility. N Engl J Med 1982;

307: 820. [PubMed][CrossRef]

15. van den Belt-Dusebout AW, Spaan M, Lambalk CB et al. Ovarian 

stimulation for in vitro fertilization and long-term risk of breast cancer.

JAMA 2016; 316: 300 - 12. [PubMed][CrossRef]

16. Stewart LM, Holman CD, Hart R et al. In vitro fertilization and breast 

cancer: is there cause for concern? Fertil Steril 2012; 98: 334 - 40. [PubMed]

[CrossRef]

17. Reigstad MM, Larsen IK, Myklebust TÅ et al. Risk of breast cancer 

following fertility treatment–a registry based cohort study of parous women 

in Norway. Int J Cancer 2015; 136: 1140 - 8. [PubMed][CrossRef]

18. Lundberg FE, Iliadou AN, Rodriguez-Wallberg K et al. Ovarian 

stimulation and risk of breast cancer in Swedish women. Fertil Steril 2017;

108: 137 - 44. [PubMed][CrossRef]

 

Cancer risk in mother and child after fertility treatment | Tidsskrift for Den norske legeforening

http://dx.doi.org/10.1136/bmj.299.6694.309
http://dx.doi.org/10.1136/bmj.299.6694.309
http://dx.doi.org/10.1136/bmj.299.6694.309
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=2535637&dopt=Abstract
http://dx.doi.org/10.1136/bmj.299.6694.309
http://dx.doi.org/10.1016/0277-5379(88)90173-3
http://dx.doi.org/10.1016/0277-5379(88)90173-3
http://dx.doi.org/10.1016/0277-5379(88)90173-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=3276531&dopt=Abstract
http://dx.doi.org/10.1016/0277-5379(88)90173-3
http://dx.doi.org/10.1016/S0140-6736(05)67063-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16084259&dopt=Abstract
http://dx.doi.org/10.1016/S0140-6736(05)67063-8
http://dx.doi.org/10.1016/S0140-6736(71)92335-X
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=4104488&dopt=Abstract
http://dx.doi.org/10.1016/S0140-6736(71)92335-X
http://dx.doi.org/10.1007/s00404-013-2784-1
http://dx.doi.org/10.1007/s00404-013-2784-1
http://dx.doi.org/10.1007/s00404-013-2784-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23503972&dopt=Abstract
http://dx.doi.org/10.1007/s00404-013-2784-1
http://dx.doi.org/10.1097/OGX.0b013e31826a5d4a
http://dx.doi.org/10.1097/OGX.0b013e31826a5d4a
http://dx.doi.org/10.1097/OGX.0b013e31826a5d4a
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22990460&dopt=Abstract
http://dx.doi.org/10.1097/OGX.0b013e31826a5d4a
http://dx.doi.org/10.1093/eurheartj/ehq440
http://dx.doi.org/10.1093/eurheartj/ehq440
http://dx.doi.org/10.1093/eurheartj/ehq440
http://dx.doi.org/10.1093/eurheartj/ehq440
http://dx.doi.org/10.1093/eurheartj/ehq440
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21138932&dopt=Abstract
http://dx.doi.org/10.1093/eurheartj/ehq440
http://dx.doi.org/10.1016/j.fertnstert.2014.12.095
http://dx.doi.org/10.1016/j.fertnstert.2014.12.095
http://dx.doi.org/10.1016/j.fertnstert.2014.12.095
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25624193&dopt=Abstract
http://dx.doi.org/10.1016/j.fertnstert.2014.12.095
http://dx.doi.org/10.1016/0140-6736(90)93350-X
http://dx.doi.org/10.1016/0140-6736(90)93350-X
http://dx.doi.org/10.1016/0140-6736(90)93350-X
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=1979385&dopt=Abstract
http://dx.doi.org/10.1016/0140-6736(90)93350-X
http://dx.doi.org/10.1002%2F1097-0142%2819951201%2976%3A11%3C2372%3A%3AAID-CNCR2820761128%3E3.0.CO%3B2-O
http://dx.doi.org/10.1002%2F1097-0142%2819951201%2976%3A11%3C2372%3A%3AAID-CNCR2820761128%3E3.0.CO%3B2-O
http://dx.doi.org/10.1002%2F1097-0142%2819951201%2976%3A11%3C2372%3A%3AAID-CNCR2820761128%3E3.0.CO%3B2-O
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8635045&dopt=Abstract
http://dx.doi.org/10.1002%2F1097-0142%2819951201%2976%3A11%3C2372%3A%3AAID-CNCR2820761128%3E3.0.CO%3B2-O
http://dx.doi.org/10.1056/NEJM198209233071313
http://dx.doi.org/10.1056/NEJM198209233071313
http://dx.doi.org/10.1056/NEJM198209233071313
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=6287262&dopt=Abstract
http://dx.doi.org/10.1056/NEJM198209233071313
http://dx.doi.org/10.1001/jama.2016.9389
http://dx.doi.org/10.1001/jama.2016.9389
http://dx.doi.org/10.1001/jama.2016.9389
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27434442&dopt=Abstract
http://dx.doi.org/10.1001/jama.2016.9389
http://dx.doi.org/10.1016/j.fertnstert.2012.04.019
http://dx.doi.org/10.1016/j.fertnstert.2012.04.019
http://dx.doi.org/10.1016/j.fertnstert.2012.04.019
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22633651&dopt=Abstract
http://dx.doi.org/10.1016/j.fertnstert.2012.04.019
http://dx.doi.org/10.1002/ijc.29069
http://dx.doi.org/10.1002/ijc.29069
http://dx.doi.org/10.1002/ijc.29069
http://dx.doi.org/10.1002/ijc.29069
http://dx.doi.org/10.1002/ijc.29069
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25042052&dopt=Abstract
http://dx.doi.org/10.1002/ijc.29069
http://dx.doi.org/10.1016/j.fertnstert.2017.05.010
http://dx.doi.org/10.1016/j.fertnstert.2017.05.010
http://dx.doi.org/10.1016/j.fertnstert.2017.05.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28600105&dopt=Abstract
http://dx.doi.org/10.1016/j.fertnstert.2017.05.010


19. Yli-Kuha AN, Gissler M, Klemetti R et al. Cancer morbidity in a cohort of 

9175 Finnish women treated for infertility. Hum Reprod 2012; 27: 1149 - 55.

[PubMed][CrossRef]

20. Reigstad MM, Storeng R, Myklebust TÅ et al. Cancer risk in women 

treated with fertility drugs according to parity status – a registry-based cohort

study. Cancer Epidemiol Biomarkers Prev 2017; 26: 953 - 62. [PubMed]

[CrossRef]

21. Källén B, Finnström O, Lindam A et al. Malignancies among women who 

gave birth after in vitro fertilization. Hum Reprod 2011; 26: 253 - 8.

[PubMed][CrossRef]

22. Brinton LA, Trabert B, Shalev V et al. In vitro fertilization and risk of 

breast and gynecologic cancers: a retrospective cohort study within the Israeli 

Maccabi Healthcare Services. Fertil Steril 2013; 99: 1189 - 96. [PubMed]

[CrossRef]

23. Kessous R, Davidson E, Meirovitz M et al. The risk of female malignancies 

after fertility treatments: a cohort study with 25-year follow-up. J Cancer Res

Clin Oncol 2016; 142: 287 - 93. [PubMed][CrossRef]

24. Reigstad MM, Larsen IK, Myklebust TÅ et al. Cancer risk among parous 

women following assisted reproductive technology. Hum Reprod 2015; 30:

1952 - 63. [PubMed][CrossRef]

25. van Leeuwen FE, Klip H, Mooij TM et al. Risk of borderline and invasive 

ovarian tumours after ovarian stimulation for in vitro fertilization in a large 

Dutch cohort. Hum Reprod 2011; 26: 3456 - 65. [PubMed][CrossRef]

26. Trabert B, Lamb EJ, Scoccia B et al. Ovulation-inducing drugs and 

ovarian cancer risk: results from an extended follow-up of a large United 

States infertility cohort. Fertil Steril 2013; 100: 1660 - 6. [PubMed][CrossRef]

27. Stewart LM, Holman CD, Finn JC et al. In vitro fertilization is associated 

with an increased risk of borderline ovarian tumours. Gynecol Oncol 2013;

129: 372 - 6. [PubMed][CrossRef]

28. Stewart LM, Holman CD, Aboagye-Sarfo P et al. In vitro fertilization, 

endometriosis, nulliparity and ovarian cancer risk. Gynecol Oncol 2013; 128:

260 - 4. [PubMed][CrossRef]

29. Stewart LM, Holman CD, Finn JC et al. Association between in-vitro 

fertilization, birth and melanoma. Melanoma Res 2013; 23: 489 - 95.

[PubMed][CrossRef]

30. OMEGA-project group. Melanoma risk after ovarian stimulation for in 

vitro fertilization. Hum Reprod 2015; 30: 1216 - 28. [PubMed][CrossRef]

31. Spaan M, van den Belt-Dusebout AW, Burger CW et al. Risk of colorectal

cancer after ovarian stimulation for in vitro fertilization. Clin Gastroenterol

Hepatol 2016; 14: 729–37.e5, e5.

 

Cancer risk in mother and child after fertility treatment | Tidsskrift for Den norske legeforening

http://dx.doi.org/10.1093/humrep/des031
http://dx.doi.org/10.1093/humrep/des031
http://dx.doi.org/10.1093/humrep/des031
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22343550&dopt=Abstract
http://dx.doi.org/10.1093/humrep/des031
http://dx.doi.org/10.1158/1055-9965.EPI-16-0809
http://dx.doi.org/10.1158/1055-9965.EPI-16-0809
http://dx.doi.org/10.1158/1055-9965.EPI-16-0809
http://dx.doi.org/10.1158/1055-9965.EPI-16-0809
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28108444&dopt=Abstract
http://dx.doi.org/10.1158/1055-9965.EPI-16-0809
http://dx.doi.org/10.1093/humrep/deq307
http://dx.doi.org/10.1093/humrep/deq307
http://dx.doi.org/10.1093/humrep/deq307
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21088017&dopt=Abstract
http://dx.doi.org/10.1093/humrep/deq307
http://dx.doi.org/10.1016/j.fertnstert.2012.12.029
http://dx.doi.org/10.1016/j.fertnstert.2012.12.029
http://dx.doi.org/10.1016/j.fertnstert.2012.12.029
http://dx.doi.org/10.1016/j.fertnstert.2012.12.029
http://dx.doi.org/10.1016/j.fertnstert.2012.12.029
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23375197&dopt=Abstract
http://dx.doi.org/10.1016/j.fertnstert.2012.12.029
http://dx.doi.org/10.1007/s00432-015-2035-x
http://dx.doi.org/10.1007/s00432-015-2035-x
http://dx.doi.org/10.1007/s00432-015-2035-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26337160&dopt=Abstract
http://dx.doi.org/10.1007/s00432-015-2035-x
http://dx.doi.org/10.1093/humrep/dev124
http://dx.doi.org/10.1093/humrep/dev124
http://dx.doi.org/10.1093/humrep/dev124
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26113657&dopt=Abstract
http://dx.doi.org/10.1093/humrep/dev124
http://dx.doi.org/10.1093/humrep/der322
http://dx.doi.org/10.1093/humrep/der322
http://dx.doi.org/10.1093/humrep/der322
http://dx.doi.org/10.1093/humrep/der322
http://dx.doi.org/10.1093/humrep/der322
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22031719&dopt=Abstract
http://dx.doi.org/10.1093/humrep/der322
http://dx.doi.org/10.1016/j.fertnstert.2013.08.008
http://dx.doi.org/10.1016/j.fertnstert.2013.08.008
http://dx.doi.org/10.1016/j.fertnstert.2013.08.008
http://dx.doi.org/10.1016/j.fertnstert.2013.08.008
http://dx.doi.org/10.1016/j.fertnstert.2013.08.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24011610&dopt=Abstract
http://dx.doi.org/10.1016/j.fertnstert.2013.08.008
http://dx.doi.org/10.1016/j.ygyno.2013.01.027
http://dx.doi.org/10.1016/j.ygyno.2013.01.027
http://dx.doi.org/10.1016/j.ygyno.2013.01.027
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23385152&dopt=Abstract
http://dx.doi.org/10.1016/j.ygyno.2013.01.027
http://dx.doi.org/10.1016/j.ygyno.2012.10.023
http://dx.doi.org/10.1016/j.ygyno.2012.10.023
http://dx.doi.org/10.1016/j.ygyno.2012.10.023
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23116937&dopt=Abstract
http://dx.doi.org/10.1016/j.ygyno.2012.10.023
http://dx.doi.org/10.1097/CMR.0000000000000019
http://dx.doi.org/10.1097/CMR.0000000000000019
http://dx.doi.org/10.1097/CMR.0000000000000019
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24048222&dopt=Abstract
http://dx.doi.org/10.1097/CMR.0000000000000019
http://dx.doi.org/10.1093/humrep/dev023
http://dx.doi.org/10.1093/humrep/dev023
http://dx.doi.org/10.1093/humrep/dev023
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25743782&dopt=Abstract
http://dx.doi.org/10.1093/humrep/dev023


32. Williams CL, Bunch KJ, Stiller CA et al. Cancer risk among children born 

after assisted conception. N Engl J Med 2013; 369: 1819 - 27. [PubMed]

[CrossRef]

33. Wainstock T, Walfisch A, Shoham-Vardi I et al. Fertility treatments and 

pediatric neoplasms of the offspring: results of a population-based cohort 

with a median follow-up of 10 years. Am J Obstet Gynecol 2017; 216: 314.e1 -

14. [PubMed][CrossRef]

34. Sundh KJ, Henningsen AK, Källen K et al. Cancer in children and young 

adults born after assisted reproductive technology: a Nordic cohort study 

from the Committee of Nordic ART and Safety (CoNARTaS). Hum Reprod

2014; 29: 2050 - 7. [PubMed][CrossRef]

35. Reigstad MM, Larsen IK, Myklebust TÅ et al. Risk of cancer in children 

conceived by assisted reproductive technology. Pediatrics 2016; 137:

e20152061. [PubMed][CrossRef]

36. Lerner-Geva L, Boyko V, Ehrlich S et al. Possible risk for cancer among 

children born following assisted reproductive technology in Israel. Pediatr

Blood Cancer 2017; 64: e26292. [PubMed][CrossRef]

37. Källén B, Finnström O, Lindam A et al. Cancer risk in children and young 

adults conceived by in vitro fertilization. Pediatrics 2010; 126: 270 - 6.

[PubMed][CrossRef]

38. Storeng R, Vangen S, Omland AK et al. Infertilitetsbehandling og 

kreftrisiko. Tidsskr Nor Legeforen 2012; 132: 2494 - 9. [PubMed][CrossRef]

39. Larsen IK, Småstuen M, Johannesen TB et al. Data quality at the Cancer 

Registry of Norway: an overview of comparability, completeness, validity and 

timeliness. Eur J Cancer 2009; 45: 1218 - 31. [PubMed][CrossRef]

40. Ferlay J, Soerjomataram I, Dikshit R et al. Cancer incidence and mortality 

worldwide: sources, methods and major patterns in GLOBOCAN 2012. Int J

Cancer 2015; 136: E359 - 86. [PubMed][CrossRef]

41. Brinton LA, Westhoff CL, Scoccia B et al. Causes of infertility as predictors 

of subsequent cancer risk. Epidemiology 2005; 16: 500 - 7. [PubMed]

[CrossRef]

42. Zucchetto A, Serraino D, Polesel J et al. Hormone-related factors and 

gynecological conditions in relation to endometrial cancer risk. Eur J Cancer

Prev 2009; 18: 316 - 21. [PubMed][CrossRef]

Publisert: 5 December 2018. Tidsskr Nor Legeforen. DOI: 10.4045/tidsskr.17.1098

Received 15.12.2017, first revision submitted 1.5.2018, accepted 17.9.2018.

© Tidsskrift for Den norske legeforening 2026. Downloaded from tidsskriftet.no 13 June 2026.

 

Cancer risk in mother and child after fertility treatment | Tidsskrift for Den norske legeforening

http://dx.doi.org/10.1056/NEJMoa1301675
http://dx.doi.org/10.1056/NEJMoa1301675
http://dx.doi.org/10.1056/NEJMoa1301675
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24195549&dopt=Abstract
http://dx.doi.org/10.1056/NEJMoa1301675
http://dx.doi.org/10.1016/j.ajog.2017.01.015
http://dx.doi.org/10.1016/j.ajog.2017.01.015
http://dx.doi.org/10.1016/j.ajog.2017.01.015
http://dx.doi.org/10.1016/j.ajog.2017.01.015
http://dx.doi.org/10.1016/j.ajog.2017.01.015
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28153657&dopt=Abstract
http://dx.doi.org/10.1016/j.ajog.2017.01.015
http://dx.doi.org/10.1093/humrep/deu143
http://dx.doi.org/10.1093/humrep/deu143
http://dx.doi.org/10.1093/humrep/deu143
http://dx.doi.org/10.1093/humrep/deu143
http://dx.doi.org/10.1093/humrep/deu143
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24990274&dopt=Abstract
http://dx.doi.org/10.1093/humrep/deu143
http://dx.doi.org/10.1542/peds.2015-2061
http://dx.doi.org/10.1542/peds.2015-2061
http://dx.doi.org/10.1542/peds.2015-2061
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26908669&dopt=Abstract
http://dx.doi.org/10.1542/peds.2015-2061
http://dx.doi.org/10.1002/pbc.26292
http://dx.doi.org/10.1002/pbc.26292
http://dx.doi.org/10.1002/pbc.26292
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27748017&dopt=Abstract
http://dx.doi.org/10.1002/pbc.26292
http://dx.doi.org/10.1542/peds.2009-3225
http://dx.doi.org/10.1542/peds.2009-3225
http://dx.doi.org/10.1542/peds.2009-3225
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20643723&dopt=Abstract
http://dx.doi.org/10.1542/peds.2009-3225
http://dx.doi.org/10.4045/tidsskr.12.0376
http://dx.doi.org/10.4045/tidsskr.12.0376
http://dx.doi.org/10.4045/tidsskr.12.0376
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23338030&dopt=Abstract
http://dx.doi.org/10.4045/tidsskr.12.0376
http://dx.doi.org/10.1016/j.ejca.2008.10.037
http://dx.doi.org/10.1016/j.ejca.2008.10.037
http://dx.doi.org/10.1016/j.ejca.2008.10.037
http://dx.doi.org/10.1016/j.ejca.2008.10.037
http://dx.doi.org/10.1016/j.ejca.2008.10.037
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19091545&dopt=Abstract
http://dx.doi.org/10.1016/j.ejca.2008.10.037
http://dx.doi.org/10.1002/ijc.29210
http://dx.doi.org/10.1002/ijc.29210
http://dx.doi.org/10.1002/ijc.29210
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25220842&dopt=Abstract
http://dx.doi.org/10.1002/ijc.29210
http://dx.doi.org/10.1097/01.ede.0000164812.02181.d5
http://dx.doi.org/10.1097/01.ede.0000164812.02181.d5
http://dx.doi.org/10.1097/01.ede.0000164812.02181.d5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15951668&dopt=Abstract
http://dx.doi.org/10.1097/01.ede.0000164812.02181.d5
http://dx.doi.org/10.1097/CEJ.0b013e328329d830
http://dx.doi.org/10.1097/CEJ.0b013e328329d830
http://dx.doi.org/10.1097/CEJ.0b013e328329d830
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19554665&dopt=Abstract
http://dx.doi.org/10.1097/CEJ.0b013e328329d830

