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Abstract

Introduction: Epidemiological studies have shown that some hormonal contracep-
tive methods are associated with increased breast cancer risk, especially if used over
long periods. Our objective was to conduct a systematic review and meta-analysis of
the literature on the risk of breast cancer development in women using the 52-mg
levonorgestrel-releasing intrauterine system (LNG-IUS).

Material and methods: We performed a thorough review of peer-reviewed publica-
tions from 10 January 1999, through 31 July 2019, using combinations of search terms
for breast cancer risk and LNG-IUS in the Medline, EMBASE, LILACS (Latin American
and Caribbean Health Sciences Literature), and Scielo databases. This review was
registered in PROSPERO (CRD42017059076). Studies reporting breast cancer risk
estimates among healthy users of LNG-IUS were included according to the PRISMA
(Preferred Reporting Items for Systematic Reviews and Meta-analysis) criteria. Two
authors performed data extraction, and a third author resolved disagreements. The
quality of evidence was evaluated using the Downs and Black instrument. A funnel
plot was generated, and a linear regression test of funnel plot asymmetry was used
to assess publication bias. Finally, we performed a random-effects model (owing to
high study heterogeneity) meta-analysis of seven suitable studies, stratified by the
age distribution of patients (<50 years, 250 years, and mixed).

Results: We identified 96 studies and manually cross-referenced and excluded duplicate
articles. Seventy articles were excluded on the basis of the inclusion and exclusion cri-
teria, resulting in the assessment of 26 full-text articles. Eight articles were considered
adequate for inclusion in this systematic review, and seven studies were included in the
meta-analysis. Three publications were case-control studies and five were cohort stud-
ies. According to the Downs and Black instrument, 5 studies were rated as “good” and
three studies were deemed “fair”. Our meta-analysis results indicated increased breast
cancer risk in LNG-IUS users: for all women, odds ratio (OR) = 1.16 (95% Cl 1.06-1.28,
1> = 78%, P < .01); for women aged <50 years, OR = 1.12 (95% Cl 1.02-1.22, I* = 66%,
P =.02); and for women aged 250 years, OR = 1.52 (95% Cl 1.34-1.72, I> = 0%, P = .84).

Abbreviations: BMI, body mass index; Cl, confidence interval; Cu-1UD, copper intrauterine device; HT, hormonal therapy; IUS, intrauterine system; LNG, levonorgestrel; LNG-IUS,
levonorgestrel-releasing intrauterine system; MeSH, medical subject headings; OC, oral contraceptive; OR, odds ratio; RR, relative risk; SIR, standardized incidence ratio.
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1 | INTRODUCTION
Large epidemiological studies have shown that some hormonal
contraceptive methods are associated with an increased risk for
breast cancer, mainly if used over long periods.'* The 52-mg lev-
onorgestrel-releasing intrauterine system (LNG-IUS) is a highly ef-
fective contraceptive, approved for up to 5 years of use. LNG-IUS
delivers levonorgestrel (LNG) to the endometrium, thereby reducing
systemic exposure to LNG. In addition, the device has been suc-
cessfully used for the treatment of heavy menstrual bleeding and
for endometrial protection during continuous estrogen therapy in
postmenopausal women. The device is used by women seeking long-
term, reversible contraception, which means that exposure to LNG
could continue for many years, albeit in small concentrations. Data
have shown that the LNG concentration inside the uterus is 1000
times higher than that in the plasma.®

The requirement for progesterone in normal mammary gland devel-
opment is well established:® however, the role of this hormone in breast
carcinogenesis remains poorly defined.” Studies examining the effects
of progestins in human breast cancer cell lines have shown a biphasic
cellular response to progesterone: initial exposure to the steroid hor-
mone resulted in a proliferative burst, whereas sustained exposure re-
sulted in growth inhibition.® These findings are in agreement with those
published by other authors, who suggested that progestogens can act
both as a proliferative and an antiproliferative agent in breast tissue.”?
Therefore, there is a growing body of evidence suggesting that the key
to understanding the inconsistent data about the cellular effects of pro-
gestogens lies in the duration and patterns of progestogen exposure.*

The association between the use of LNG-IUS and breast can-
cer risk is a theoretical possibility that is currently debated in the
medical literature. Our objective was to systematically review the
evidence on the subject. Further, in order to derive a consistent ef-
fect measure of the potential association of 52-mg LNG-IUS use and

https://obgyn.onlinelibrary.wiley.com/doi/epdf/10.1111/aogs.13817

Conclusions: Current evidence suggests that LNG-IUS users have an increased breast
cancer risk regardless of age and indication. The effect of LNG-IUS on breast can-
cer risk seems to be larger in older users. However, our systematic review detected
methodological issues across the available studies, and confounding factors may be
responsible for at least a fraction of the risk effects associated with LNG-1US use.
Nevertheless, users of LNG-IUS should be aware of these trends. We believe that
caution is needed, and risks should be balanced against proven health benefits (eg
effective treatment of heavy menstrual bleeding and avoidance of surgical inter-
ventions), when prescribing LNG-IUS for long periods of use, especially in women
with other known breast cancer risk factors such as old age, obesity, and familial

breast cancer, contraception, dysmenorrhea, levonorgestrel, levonorgestrel-releasing
intrauterine system, menopause

Key Message

Current data suggest that use of the 52-mg levonorgestrel-
releasing intrauterine system may be associated with in-
creased risk of developing breast cancer, and this risk is
higher in older users.

breast cancer risk, we performed a meta-analysis of key studies that
used appropriate methods of investigating the subject.

2 | MATERIAL AND METHODS

We conducted a systematic review and a meta-analysis to evaluate
the association between LNG-1US use and the risk of breast cancer
development. We thoroughly reviewed the peer-reviewed litera-
ture on the subject published from 10 January 1999 through 31 July
2019. We used a combination of Medical Subject Headings (MeSH)
terms for LNG-IUS and breast cancer risk (breast neoplasms, breast
cancer, breast tumor, breast carcinoma, levonorgestrel system,
Mirena, intrauterine device, progestin device, progestin intrauter-
ine device). The primary and secondary outcomes were the occur-
rences of invasive and in situ breast cancer, respectively.

2.1 | Inclusion criteria
We included studies on the association of breast cancer risk and use

of 52-mg LNG-IUS. We stratified the studies or the reported risk ratios
according to the patients’ age strata (<50 years, 250 years, and mixed).
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2.2 | Exclusion criteria

Duplicate papers, duplicated data, and manuscripts without origi-
nal data (eg, comments, reviews, case reports, and technical de-
scriptions) were considered ineligible. In the review and analyses,
we avoided including data from patients known to be at a high risk
for breast cancer (eg, with familial risk, with known mutations) and
those with a previous history of breast cancer.

2.3 | Search strategy

This review was performed in accordance with the guidelines de-
scribed in Preferred Reporting Items for Systematic Reviews and Meta-
analyses (PRISMA); International prospective register of Systematic
Reviews (PROSPERO) registration code: CRD42017059076. We per-
formed searches in the electronic databases of Medline (via PubMed),
EMBASE (via OVID), LILACS (Latin American and Caribbean Health
Sciences Literature; via BVS—Biblioteca Virtual en Salud), and Scielo,
using combinations of the following terms: levonorgestrel, levonorg-
estrel-releasing intrauterine system, breast neoplasm, breast cancer,
breast neoplasm risk, and Mirena.

2.4 | Study selection

Records that potentially met the inclusion criteria of this review were
selected for the analysis of their full texts. In case of any disagreement
among the reviewers, a third reviewer was summoned. After the full-
text reading, studies for inclusion in the review were selected. Of the 8
studies included in the systematic review, we selected 7 that followed
appropriate methods for inclusion in the meta-analysis. One study**
was excluded from the meta-analysis because we were unable to ob-
tain effect measures for the entire cohort of patients.

2.5 | Data extraction

Data were extracted independently by 2 reviewers. The following
data were retrieved from the studies: author names, date of pub-
lication, number of participants, indication for LNG-IUS use, study
design, case and control definitions, outcomes, and risk factors for
breast cancer. In addition, we logged the reported adjusted risk esti-
mates for breast cancer among LNG-IUS users according to the pro-
posed age strata. All data were obtained from the published results
and are summarized in Table 1.

2.6 | Assessment of risk of bias of the included
studies

Two independent reviewers assessed the methodological quality
of the studies using the Downs and Black instrument. This quality

https://obgyn.onlinelibrary.wiley.com/doi/epdf/10.1111/aogs.13817

assessment checklist comprises 27 questions, with a maximum pos-
sible score of 28 points for randomized studies and 25 points for
non-randomized studies. The reviewers assessed the methodo-
logical quality of each study and the risk of bias for the following
domains: reporting bias (10 items), external validity bias (3 items), in-
ternal validity bias (7 items), confounding bias (6 items), and power of
studies (1 item). We gave scores of O or 1 for each risk of bias domain
and the associated specific questions, except for one item in report-
ing the subscale for the analysis of the distribution of confounders,
which was scored 0, 1, or 2. Finally, the overall quality of evidence
for each study was rated depending on the final score: excellent (26-
28), good (20-25), fair (15-19), or poor (<14).

2.7 | Statistical analyses

The meta-analysis was performed using the “metagen” library for
the R suite. We derived the effect size of LNG-IUS use on breast
cancer risk directly from the reported effect measures (odds ratio
[OR], relative risk [RR], and standardized incidence ratio [SIR]). We
considered the ratios reported in each individual study and derived
their standard errors from the reported 95% ClI. All ratios (OR, RR,
SIR) and their respective 95% Cl were obtained from the published
tables for each individual study. As mentioned above, studies were
stratified according to the age of the target population (<50 years,

>50 years, or mixed). The study by Heikkinen et al*?

separately re-
ported on patients of both strata and so appears twice in the meta-
analysis forest plot. We obtained the random-effects estimate of the
RR for breast cancer development after LNG-IUS insertion owing to
high study heterogeneity (1> = 78%). Funnel plot analysis revealed
no publication bias (funnel plot asymmetry), with P = .635 in Egger’s

test.?®

3 | RESULTS
We identified 96 studies and manually cross-referenced and ex-
cluded duplicate articles. Seventy articles were excluded after the
application of the inclusion and exclusion criteria, resulting in the as-
sessment of 26 full-text articles. Eight studies were deemed suitable
for inclusion in this review (Figure 1).

Three of the selected papers were case-control studies,*?1%
whereas 5 were cohort studies.***¢*® Four of them were conducted
in Finland,'*'2141¢ 1 in Germany,*® 1 in Denmark,” 1 in Norway,*’

and 1 in Israel'® (Table 1).

3.1 | Systematic review of studies addressing LNG-
IUS use and breast cancer risk

Four of the 8 studies in this review reported an increased breast cancer
risk in women using LNG-1US.121416%? Taking non-users of LNG-IUS

in the general Finnish female population as the reference for standard

11/1/24, 12:07 PM
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Levonorgestrel-releasing intrauterine system and breast cancer risk: A systematic review and meta-analysis

CONZET AL
=
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Full-text articles assessed
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Backman et al. d luded b
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E to a lack of direct
Z | | patient data. Studies included in the
= meta-analysis
(=7)

FIGURE 1 PRISMA flowchart

breast cancer risk (for comparison against LNG-IUS users), Soini et al'é
described 2015 new breast cancer cases in women aged 30-49 years
using LNG-IUS for heavy menstrual bleeding (1598 invasive ductal
carcinoma, 376 lobular carcinoma, and 41 carcinoma of other histo-
logical types) during a mean follow up of 11 years (maximum 19 years).
The SIR for invasive ductal carcinoma was 1.20 (95% Cl 1.14-1.25,
P < .001), whereas that for invasive lobular carcinoma was 1.33 (95%
Cl 1.20-1.46, P < .001). However, the authors of that study found that
only women who used LNG-IUS for >5 years had an increased risk for
invasive lobular breast cancer (SIR = 1.40, 95% Cl 1.20-1.62, P < .001).

Lyytinen et al**

evaluated the risk of breast cancer in post-
menopausal women aged 50-62 years using LNG-IUS for endo-
metrial protection. These women were compared against women
who had never used hormonal therapy (HT) or had not used HT
for at least the last 6 months. In this study, several drug regimens
for HT were analyzed, including oral agents, injectable drugs, and
LNG-IUS; however, only 14% of the women used LNG-IUS exclu-
sively for endometrial protection. Comparing LNG-1US users with
controls matched for age, the authors observed an increased risk
of breast cancer in LNG-IUS users, with an OR of 1.53 (95% CI
1.33-1.75, P =.001).

A similar case-control study by Heikkinen et al*?

reported data
from the Finnish Cancer Registry. A total of 13 265 breast cancer

cases were identified. The median age for both cases and controls

https://obgyn.onlinelibrary.wiley.com/doi/epdf/10.1111/aogs.13817

was 57.5 years. In that study, the breast cancer risk among LNG-IUS
users was compared with the overall breast cancer risk for the gen-
eral female Finnish population (premenopausal or postmenopausal).
The authors detected a positive association between breast cancer
risk and use of LNG-IUS in postmenopausal women (OR = 1.48,
95% Cl 1.10-1.99). There was no increased breast cancer risk in pre-
menopausal women using LNG-1US in that study (OR = 0.77, 95% CI
0.52-1.13).
Mgrch et a
Danish women who were followed up for an average of 10.9 years.

1* published a study based on data from 1.8 million

Women who used LNG-IUS at the time of data collection (current
users) or who reported recent use of contraception had a higher risk
of breast cancer than women who had never used hormonal contra-
ceptives. Data from 503 441 women-years using LNG-IUS showed
an RR of 1.21 (95% Cl 1.11-1.33). Mgrch et al*? reported 571 cases
of breast cancer among LNG-1US users.

Backman et al'!

performed a re-analysis of the data obtained
in an earlier postmarketing study about the adverse effects of a
commercial LNG-IUS for contraception. The incidence of breast
cancer in LNG-IUS users by age group per 100 000 women-years
was contrasted with the breast cancer incidence data derived from
the National Finnish Cancer Registry. For three age groups (40-
44, 45-49, and 50-54 years), the point estimates for breast cancer

incidence were higher in the average population than in LNG-1US

11/1/24, 12:07 PM
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users. In two age groups (30-34 and 35-39 years), the point esti-
mate in LNG-IUS users was higher than that in the average Finnish
female population. However, these trends were not significant
considering 95% ClI.

With respect to case-control studies, Dinger et al*® evaluated
the risk for breast cancer in users of LNG-IUS vs that in users
of a copper intrauterine device (Cu-1UD), using population-based
data from Germany and Finland. Devices, either LNG-1US or Cu-
IUD, were used for contraception by women up to age 50 years.
Data were retrieved from Finnish and German cancer registries.
Data from 5133 breast cancer cases and 20 452 non-breast can-
cer cases were included. The point estimate of the crude and
adjusted ORs for the risk of breast cancer among women who
had ever used LNG-IUS compared with those who had ever used
Cu-1UD was OR LNG-IUS = 1.04 (95% C1 0.93-1.17). The adjusted
OR was 0.88 (95% Cl 0.49-1.59) among current LNG-IUS users
(women who were using an IUD at the time of breast cancer
diagnosis).

Siegelmann-Danieli et al*® performed a retrospective cohort
study in perimenopausal women aged 40-50 years from Israel,*® in
which the breast cancer risk was compared between 13 354 LNG-
IUS users and 27 324 age-matched non-users of LNG-IUS. Patients
receiving hormone replacement therapy or oral contraceptive (OCs)
were excluded from the analysis. No significant differences in the
5-year Kaplan-Meier estimates for overall breast cancer were ob-
served; however, there was a trend towards a higher risk for breast
cancer in LNG-IUS users than in non-users (5-year Kaplan-Meier es-
timate: 1.06% vs 0.93%, P = .051). This difference was primarily ob-
served in younger women (40-45 years; 0.88% vs 0.69%, P = .014),
whereas it was non-significant (1.44% vs 1.21%, P = .26) in older
women (46-50 years).

A Norwegian-based prospective cohort study (NOWAC—
Norwegian Women and Cancer study)17 logged data from 9144
LNG-IUS users and 95 174 non-users. After 12.5 years, 297 breast
cancer cases were reported. The RR of breast cancer in LNG-IUS
users was 1.03 (95% Cl 0.91-1.17) and body mass index (BMI), physi-
cal activity level, maternal history of breast cancer, and menopausal
status were considered in the analyses.

3.2 | Meta-analysis

Seven of the 8 studies reviewed had complete data on the number
of users and non-users of LNG-IUS and the risk of breast cancer
after LNG-IUS insertion. Three?'41% were case-control studies and
4 were cohort studies'¢™*? (Figure 2). The study by Backman et altt
was not included in the meta-analysis owing to a lack of direct pa-
tient data, as the effects of LNG-IUS use were reported for 5-year
age strata of women. We failed to reach the authors to obtain usable
effect measures.

A funnel plot (Figure 3) was generated, and a linear regression
test of funnel plot asymmetry was performed to assess publication
bias. Funnel plot symmetry and a negative result from the funnel

https://obgyn.onlinelibrary.wiley.com/doi/epdf/10.1111/aogs.13817

Study TE seTE

95% Cl weight

Age structure = <50 years | ¢

Dinger (2010) 0.04 0.0586 = 1.04 [0.93;1.17] 15.2%
M@rch (2018) 0.19 0.0461 | - 121 [1.11;1.32] 16.5%
Siegelmann-Danieli (2017) 0.02 0.1116 1.02 [0.82;1.27] 9.7%
Heikkinen (2015) -0.26 0.1972 ————=———! 0.77 [0.52;1.13] 4.7%
Soini (2015) 0.18 0.0235 1.20 [1.15;1.26] 18.5%
Random effects model <> 142 [1.02;1.22] 64.7%

=66 =0.0

Heterogeneity: /

Age structure = >50 years
Lyytinen (2009)

Heikkinen (2015)

Random effects model
Heterogeneity: /% = 0 0,P= .84

0.43 0.0700 —%— 153 [1.33;1.76] 13.9%
0.39 0.1512 ——#%—— 148 [1.10;1.99] 6.9%

- 1.52 [1.34;1.72] 20.8%

Age structure = Mixed

Jareid (2017) 0.03 0.0641 —8- 1.03 [0.91;1.17] 14.6%
Random effects model - 1.03 [0.91; 1.17] 14.6%
Hetel not applicable

Random effects model = 1.16 [1.06; 1.28] 100.0%
Heterogeneity: 12 = 78%, < = 0.0126, P< .01

Residual heterogeneity: /= 58%, P= .04 075 1 15

FIGURE 2 Forest Plot meta-analysis

plot asymmetry test (Egger’s test, P = .635)*% led us to conclude that
there is no detectable publication bias.

Our meta-analysis model was constructed using data derived
from the original results reported in the studies. We stratified the
analyses by the age strata of the women included in each paper
(<50 years, 250 years, and mixed). Because of study heterogene-
ity (I> = 78%), especially among studies reporting on patients aged
<50 years, we used the random-effects model. By standardizing
the effect sizes of all studies and combining the results from these
7 studies, the meta-analysis indicated an increased breast cancer
risk in LNG-IUS users: age <50 years, OR = 1.12 (95% Cl 1.02-1.22,
I? = 66%, P = .02); age 250 years, OR = 1.52 (95% Cl 1.34-1.72,
> = 0%, P = .84). For all women, the meta-analysis indicated an
increased breast cancer risk in LNG-IUS users (OR = 1.16, 95% CI
1.06-1.28, I> = 78%, P < .01).

3.3 | Controlling for known breast cancer
risk factors

The control of factors influencing the breast cancer incidence (educa-

tion, socioeconomic status, reproductive and hormone factors, pre-

vious history of breast cancer, use of alcohol, elevated BMI)20 varied

greatly among the studies included in this meta-analysis. Backman et

alll |16

and Soini et al*® did not adjust their analyses for factors related

to breast cancer risk. Siegelmann-Danieli et al*® excluded from the
analysis women with exposure to female hormones in the form of
OCs, fertility drugs, or HT or prophylactic use of tamoxifen in the
5 years preceding day 1 and through November 2015. Dinger et al*®
considered potential risk factors for breast cancer, including BMI,
family history of breast cancer, age at first birth, age at menarche,
and physical activity. Heikkinen et al*? adjusted the results for year
of birth, previous hormonal contraceptive use and HT, age at me-
narche, parity, family history of breast cancer, BMI, years of school-

1** were able to control

|17

ing, smoking, and alcohol use. Lyytinen et a
only for age at first birth and parity. Jareid et al*’ identified age at the

start of follow up, BMI, physical activity level at enrolment, maternal

11/1/24, 12:07 PM
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FIGURE 3 Funnel plot of the studies included

history of breast cancer, age at menarche, ever use of OCs, parity,
and menopausal status at the start of follow-up. Mgrch et al*’ ad-
justed for age, education, previous OC use, endometriosis, parity,
and family history of premenopausal breast or ovarian cancer.

3.4 | Use of OCs and postmenopausal HT before
LNG-IUS insertion

The authors of the studies included in the meta-analysis had differ-
ent approaches to data from OC and HT use before the insertion
of LNG-IUS. Siegelmann-Danieli et al*® excluded from the analysis
women with exposure to female hormones in the form of OCs, fer-
tility drugs, or HT or prophylactic use of tamoxifen in the 5 years
preceding day 1 and through November 2015. Dinger et al'® cap-
tured information about hormone exposure (contraception, HT)
and controlled this information as a confounding factor; however,
there was no information about the duration of previous use and
when/if it was withdrawn. Heikkinen et al*? categorized the dura-
tion of hormonal contraceptive use as none, 1 month, 1-6 months,
6 months to 2 years, 2-4 years, 4-8 years, 8-12 years, 12-16 years,
16-20 years, 20-25 years, and 25 years. They pooled these catego-
ries to form a trinomial variable, with levels of 1 month, 1-6 months,
and 6 months to 2 years. Thereafter, these women were further
grouped according to the duration of exposure to HT (<2 or

>2 years). Use of IUD was categorized as ever use vs never use.

https://obgyn.onlinelibrary.wiley.com/doi/epdf/10.1111/aogs.13817

For ever users, the type of device was also asked, with the options
being Cu-lUD, hormone-releasing IUD, and other IUDs. For further
analysis, a reference category with never users of any hormonal
contraceptive (hormone-releasing IUD or other hormonal contra-
ceptives) was also formed. The use of HT was classified as ever use
vs never use regardless of duration. Information on current use of
HT was used only as a reference factor in survey validation. Jareid
et al’’ included OC use as a dichotomous variable and analyzed OC
use by duration; however, they did not change the estimate of the
main exposure and did not adjust for time since OC use. Mgrch et
al®? categorized OC use as current use or recent use (discontinua-
tion within the previous 6 months) or previous use (discontinua-
tion >6 months previously). LNG-IUS was assumed to be used for
4 years, unless the woman became pregnant or another hormonal
contraceptive was prescribed before the end of the 4-year period.

|16

Backman et al,** Lyytinen et al,** and Soini et al*® did not control

for previous OC use.

3.5 | Methodological quality of the studies

The methodological quality of the studies was evaluated using the
Downs and Black instrument for adapted quality assessment.?* Five

Studie512,15-17,19

were considered to be “good”, whereas the three re-
maining studies were considered “fair”.**'18 Table 2 lists the risk of

bias of each of the selected studies.

11/1/24, 12:07 PM
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CONZ ET AL 979

TABLE 2 Methodological quality of the studies using the Downs and Black Instrument adapted quality assessment checklist

—
o
o
o
o
N
Studies Dinger Soini Lyytinen Backman Mgrch Siegelmann Heikkinen Jareid N
Year of publication 2010° 2015 2009°  2005¢  2018° 2017 20158 2017" )
o
Reporting B
Is the hypothesis/aim/objective of the study clearly 1 1 1 1 1 1 1 1 [oe)
described? g
Are the main outcomes to be measured clearly describedin 1 1 1 1 1 1 1 1 s
the Introduction or Methods section? ;_’
Are the characteristics of the patients included in the study 1 1 1 1 1 1 1 1 8_
clearly described? g
Are the interventions of interest clearly described? 1 1 1 1 1 1 1 1 é"
Are the distributions of principal confounders in each 2 0 1 0 1 0 1 2 3
group of participants to be compared clearly described? =4
=1
Are the main findings of the study clearly described? 1 1 1 1 1 1 1 1 8
Does the study provide estimates of the random variability 1 1 1 1 1 1 1 1
in the data for the main outcomes?
Have all important adverse events that may be a 0 0 0 0 0 0 0 0
consequence of the intervention been reported?
Have the characteristics of patients lost to follow up been 1 1 0 1 0 0 0 0
described?
Have actual probability values been reported for the main 1 1 1 1 1 1 1 1

outcomes except where the probability value is <.001?
External validity

Were the women asked to participate in the study 0 1 0 0 1 0 0 0
representative of the entire population from which they
were recruited?

Were those women who were prepared to participate 1 1 1 1 1 1 1 1
representative of the entire population from which they
were recruited?

Were the stay, places, and facilities where the patients 1 1 1 1 1 1 1 1
were treated, representative of the treatment the
majority of patients receive?

Internal validity—bias

Was an attempt made to blind study participants to the 0 0 0 0 0 0 0 0
intervention they have received?
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Was an attempt made to blind those measuring the main 0 0 0 0 0 0 0 0
outcomes of the intervention?
If any of the results of the study were based on “data 1 1 1 1 1 1 1 1

dredging”, was this made clear?

In trials and cohort studies, do the analyses adjust 1 1 1 1 1 1 1 1
for different lengths of follow up of patients, or in
case-control studies, is the time period between the
intervention and outcome the same for cases and

controls?

Were the statistical tests used to assess the main 1 1 1 1 1 1 1 1
outcomes appropriate?

Was compliance with the intervention/s reliable? 1 1 1 1 1 1 1 1

Were the main outcome measures used accurate (valid and 1 1 1 1 1 1 1 1
reliable)?

Internal validity—confounding (selection bias)

Were the patients in different intervention groups (trials 0 1 1 1 1 1 1 1
and cohort studies) or were the cases and controls (case-
control studies) recruited from the same population?

(Continues)
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Studies Dinger Soini Lyytinen Backman Mgrch Siegelmann Heikkinen Jareid
Year of publication 2010° 2015 2009¢  2005¢  2018° 2017 20158 2017"
Were study participants in different intervention groups 1 1 1 1 1 1 1
(trials and cohort studies) or were the cases and controls
(case-control studies) recruited over the same period of
time?
Were study participants randomized to intervention 0 0 0 0 0 0 0
groups?
Was the randomized intervention assignment concealed 0 0 0 0 0 0 0
from both patients and health care staff until recruitment
was complete and irrevocable?
Was there adequate adjustment for confounding in the 1 1 0 1 1 1 1
analyses from which the main findings were drawn?
Were losses of patients to follow up taken into account? 1 0 0 1 0 1 1
Power
Did the study have sufficient power to detect a clinically 1 1 1 1 1 1 1
important effect where the probability value for a
difference being due to chance is less than 5%?
Final score 21 19 18 21 18 20 21

?Dinger J, Bardenheuer K, Minh TD, Soini T, Hurskainen R, Grénman S, et al. Levonorgestrel-releasing and copper intrauterine devices and the risk of
breast cancer. Contraception [Internet]. 2011;83(3):211-17. Available from: http://dx.doi.org/10.1016/j.contraception.2010.11.009

5Soini T, Hurskainen R, Grénman S, Mienp3s J, Paavonen J, Joensuu H, et al. Levonorgestrel-releasing intrauterine system and the risk of breast
cancer: A nationwide cohort study. Acta Oncol [Internet]. 2016;55(2):188-92. Available from: http://www.ncbi.nlm.nih.gov/pubmed/26243443
“Lyytinen HK, Dyba T, Ylikorkala O, Pukkala El. A case-control study on hormone therapy as a risk factor for breast cancer in Finland: Intrauterine
system carries a risk as well. Int J Cancer [Internet]. 2010 Jan 15 [cited 2016 Aug 29];126(2):483-9. Available from: http://www.ncbi.nlm.nih.gov/

pubmed/19588504

4Backman T, Rauramo |, Jaakkola K et al. Use of the levonorgestrel-releasing intrauterine system and breast cancer. Obstet Gynecol [Internet].
2005;106:813- Available from: http://linkinghub.elsevier.com/retrieve/pii/S0015028207012009

*Mgrch LS, Skovlund CW, Hannaford PC, Iversen L, Fielding S, Lidegaard @. Contemporary hormonal contraception and the risk of breast cancer. N
Engl J Med [Internet]. 2017;377(23):2228-39. Available from: http://www.nejm.org/doi/10.1056/NEJMo0a1700732

fSiegelmann-DanieIi N, Katzir I, Landes JV, Segal Y, Bachar R, Rabinovich HR, et al. Does levonorgestrel-releasing intrauterine system increase breast
cancer risk in peri-menopausal women? An HMO perspective. Breast Cancer Res Treat 2018;167(1):257-62.

8Heikkinen S, Koskenvuo M, Malila N, Sarkeala T, Pukkala E, Pitk&niemi J. Use of exogenous hormones and the risk of breast cancer: results from self-
reported survey data with validity assessment. Cancer Causes Control 2016;27(2):249-58.

"Jareid M, Thalabard JC, Aarflot M, Bgvelstad HM, Lund E, Braaten T. Levonorgestrel-releasing intrauterine system use is associated with a
decreased risk of ovarian and endometrial cancer, without increased risk of breast cancer. Results from the NOWAC Study. Gynecol Oncol 2018:4-9.

4 | DISCUSSION

This systematic review and meta-analysis points towards an aug-
mented breast cancer risk among LNG-IUS users, especially for
women aged 50 years or older. Importantly, there are no rand-
omized data for women using LNG-1US vs those using other meth-
ods. In addition, the studies in this meta-analysis included cohorts
of women using LNG-IUS for different reasons, including contra-
ception, abnormal bleeding, endometrial protection, and other
medical reasons.

We obtained separate risk estimates for women according to
different age strata, which allowed us to perform a stratified me-
ta-analysis. The meta-analysis clearly demonstrated that the breast
cancer risk increases in parallel with the age strata of LNG-IUS users.
In fact, in the meta-analysis, only 2 of 5 studies reporting on women
aged <50 years found an increased risk for breast cancer among
LNG-IUS users.’®¥ The breast cancer risk in older women was

https://obgyn.onlinelibrary.wiley.com/doi/epdf/10.1111/aogs.13817

examined in 2124 of the 8 studies'*1214%

included in this review,
and both studies indicated that older (in general, postmenopausal)
women using LNG-IUS for reasons other than contraception have a
higher breast cancer risk.*2*

Nonetheless, we were particularly concerned about the re-
ported and unreported use of LNG-1US after a period of expo-
sure to other forms of hormonal contraception, typically combined
0Cs.Y? Hence, if there is no or only a very small gap between pre-
vious hormonal contraceptive use and insertion of an IUS, then
it will be difficult to discriminate the possible biological effects
of LNG-IUS itself from a lingering effect of previous hormonal
contraception. Most authors acknowledge that “Insufficient
adjustment for this (OC/HT use) and for use of other hormonal
contraceptives may have caused residual confounding in our esti-
mates.”**¢ Notably, it is worth mentioning that some studies in-
cluded in the meta-analysis had no results adjusted for OC use (yes

or no, although duration was not accounted for) before LNG-IUS

11/1/24, 12:07 PM
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insertion. The study by Mgrch et al,'Y however, must be singled
out as the only study to have found evidence of an increased
breast cancer risk in women who had used LNG-1US for >10 years,
a group of women for whom the risk attributable to previous use
of other hormonal contraception methods or HT is offset by the
time elapsed since these other treatments had been terminated.
It is important to note that some risk factors for breast can-
cer may be relatively common in women with clinical indications
LNG-IUS use. Abnormal

bleeding and heavy menstrual bleeding are indications for the use

for perimenopausal/postmenopausal

of LNG-1US,?? and these conditions are more frequent in obese
women who are at increased risk of breast cancer owing to long
periods of anovulation or abnormal ovulation.?® Other factors of
similar association are hypoestrogenic conditions and premature
ovarian failure. 2324

Postmenopausal HT has also been associated with breast can-
cer, making it difficult to discriminate the possible biological ef-
fects of IUS in protecting the uterus in postmenopausal women
from the effects of concurrent use of HT.?* Thereby, Jones et al,?®
in a cohort of 113 693 English women older than 16 years, eval-
uated the risks associated with HT for the development of breast
cancer. These authors controlled for the aforementioned factors.
The hazard ratio for invasive and in situ breast cancer, adjusted
for age at menopause, was 1.95 (95% Cl 1.55-2.46, P = .001) for
current users of all types of HT compared with women who had
never used HT. The risk increased by 3.8% per year (95% Cl 0.4-
7.3%, P = .027) of HT use, and HT use in excess of 15 years was
associated with a hazard ratio of 2.02 (95% Cl 1.12-3.66, P =.020).
More recently, a large meta-analysis concluded that in women of
average weight in developed countries, 5 years of HT (estrogen
plus daily progestogen) starting at age 50 years could result in one
case of breast cancer per 50 HT users. The HT-attributable breast
cancer risk decreases to one case in every 70 users of estrogen
plus intermittent progestogen, and one in every 200 users of es-
trogen only.%®

It can be argued that the question of whether LNG-IUS use is safe
from the oncological standpoint remains unresolved, largely owing
to unsurmountable difficulties in discriminating the effects of several
confounding factors in the analysis of data obtained from LNG-IUS
users. From a strictly technical point of view, that affirmation is true,
as there are no randomized studies on the association between LNG-
IUS use and breast cancer. However, our meta-analysis of non-ran-
domized cohorts showed a clear association between LNG-IUS use
and breast cancer risk, which seems strikingly pervasive among users
aged 250 years. This risk was observable in studies examining women
with different clinical and epidemiological backgrounds.

In our opinion, the increased risk of breast cancer among LNG-
IUS users needs to be weighed against the potential health benefits
of LNG-IUS, such as highly effective, long-acting, and reversible con-
traception. LNG-IUS has many proven useful applications, being, for
example, an effective contraception method, and effective to treat
heavy menstrual bleeding. However, caution is needed when indi-
cating LNG-IUS for long periods of use, especially in women with

https://obgyn.onlinelibrary.wiley.com/doi/epdf/10.1111/aogs.13817

other known breast cancer risk factors such as older age, obesity,
and familial predisposition.

5 | CONCLUSION

We obtained evidence suggesting a link between breast cancer
risk and LNG-IUS use at any age and for any indication. However,
methodological issues across the available studies may cast some
doubts about this relation, and concerns about problems inherent
to studying such a complex issue in different sets of women are
certainly worth considering. If our analysis is valid, the attributable
breast cancer risk is most likely marginal for premenopausal LNG-
IUS users; however, for women older than 50 years, there may be a
nearly 40% increased breast cancer risk. Given the evidence show-
ing an association between hormonal contraception and HT with
breast cancer risk, it is difficult to believe that LNG-IUS use may be
devoid of any oncological risk. Users of LNG-IUS should therefore
be aware of these trends, and risks associated with LNG-IUS use
must be balanced against its proven health benefits, eg effective
treatment of heavy menstrual bleeding and reduced need for surgi-
cal interventions.
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