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Introduction: Breast carcinoma is the most common carcinoma in women, and using levonorgestrel-releasing
intrauterine device (LNG-IUD) may increase the risk of breast neoplasm. Accordingly, the present study aimed to
investigate the relationship between LNG-IUS use and the risk of breast neoplasm in women.

Materials and Methods: Databases PubMed, Cochrane, Scopus, Embase, Web of Science, and Google Scholar
Search Engine were used to search for articles published until June 6, 2025. Data was analyzed using STATA 14.
Results: A total of 12 articles with 3774290 women were reviewed, and findings revealed that LNG-IUS use
increased the risk of breast carcinoma based on OR (1.27, 95% Cl: 1.08, 1.51), SIR (1.20, 95% Cl: 1.16, 1.24),
and IRR (1.20, 95% CI: 1.08, 1.34). Furthermore, using LNG-IUS in Sweden (OR: 1.14, 95% Cl: 1.10, 1.18),
Finland (OR: 1.28, 95% Cl: 1.17, 1.40), Denmark (OR: 1.21, 95% Cl: 1.11, 1.32), Australia (OR: 1.26, 95%
ClI: 1.21, 1.31), and Korea (OR: 1.38, 95% Cl: 1.20, 1.59) increased the risk of breast neoplasm. However, the
relationship between LNG-IUS use and breast neoplasm in China (OR: 0.91, 95% Cl: 0.74, 1.12), Germany (OR:
0.99, 95% Cl: 0.88, 1.12), and Norway (OR: 1.03, 95% Cl: 0.91, 1.17) was statistically insignificant. On the other
hand, using LNG-IUSs for less than 10 years (OR: 1.21, 95% ClI: 1.09, 1.34) and for 10 years or more (OR: 1.21,
95% Cl: 1.12, 1.30) increased the risk of breast carcinoma.

Conclusion: Using LNG-IUS increases the risk of breast carcinoma. However, the longer durations of LNG-IUS
use did not affect the risk of breast carcinoma incidence. Among the LNG-IUS users, Korean (38%) and Swedish
(14%) women showed the highest and lowest risks of breast carcinoma, respectively.

Registration: This study has been compiled based on the PRISMA checklist, and its protocol was registered on the
PROSPERO (ID: CRD420251090346) and Research Registry (UIN reviewregistry2020) websites.

Introduction

The World Health Organization (WHO)
has recommended levonorgestrel-releasing
intrauterine device (LNG-IUD), which is
approved by more than 115 countries (1).
LNG-IUD is used for endometriosis and
menorrhagia treatment (2,3), and it is the
second most frequent contraceptive following
oral birth control pills, and the most common
long-acting reversible contraception method
(4), which is used in postmenopausal
hormone replacement therapy (5). The
frequent side effects of LNG-IUS placement
include failure in placement, pain, infection,

and expulsion (6).

Breast carcinoma is the most common
carcinoma in women, which has overtaken
lung carcinoma in 2020 as the previous most
frequent carcinoma (7). Factors effective in
developing breast cancer include body mass
index (BMI), family history of cancer, age, and
diet (8,9). The requirement of progesterone
in the natural growth of mammary glands
is  well-established (10); however, the
mechanism through which progestins, such
as levonorgestrel, affect the risk of breast
carcinoma is unknown. Yet, it probably
includes the activation of progesterone
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Key point

The application of levonorgestrel-releasing intrauterine device
(LNG-IUD) increased the risk of breast carcinoma. However, longer
durations of LNG-IUS use did not affect the risk of breast carcinoma.
Besides, among the LNG-1US users, Korean (38%) and Swedish (14%)
women had the highest and lowest rates of breast cancer occurrence,
respectively. It is recommended that future research focus on original
studies on this issue.

receptors in breast tissues that leads to the proliferation
of epithelial cells (11). Due to the systemic absorption of
levonorgestrel (powerful synthetic progesterone), LNG-
IUS may cause breast neoplasm (12). Various studies
have presented inconsistent results regarding this issue.
Some articles reported that LNG-IUSs increased the risk
of breast carcinoma (13,14), whereas others did not find a
statistically significant association between LNG-IUS and
breast neoplasm (15,16). Hence, this study was conducted
aiming to investigate the association between LNG-IUS
use and breast cancer in women.

Materials and Methods

Study design

This study used Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) (17), and its
protocol was registered at the websites PROSPERO
(International Prospective Register of Systematic Reviews)
and research registry.

Search strategy

The databases utilized in this research include PubMed,
Scopus, Embase, Cochrane, Web of Science, and Google
Scholar, with no restrictions on time or language up
to June 6, 2025. The search employed Medical Subject
Headings (MeSH) terms and Boolean operators (AND,
OR). Additionally, a manual search was conducted for
primary sources. The search strategy in the Web of
Science database was as follows: Levonorgestrel-releasing
intrauterine device OR LNG-IUD OR Levonorgestrel-
releasing intrauterine system OR LNG-IUS (All Fields)
AND Breast Neoplasms OR Breast Tumor OR Breast
Cancer OR Breast Carcinoma (All Fields)

PICO components

o Population: Studies that aimed to investigate the
association between LNG-IUS and breast carcinoma.

o Intervention: Application of LNG-IUS.

o  Comparison: Women who did not use LNG-IUS.

o Outcomes: Association between LNG-IUS use and
breast neoplasm.

Inclusion criteria

Observational studies that aimed to examine the

association between LNG-IUS use and breast neoplasm.

Exclusion criteria

Articles that investigated the relationship between oral
contraceptive pills and breast neoplasm; studies on
the effect of LNG-IUS on neoplasms other than breast
carcinoma; case reports; systematic reviews; studies
that investigated the impact of LNG-IUS and estrogen
on breast carcinoma; duplicate studies; studies without
accessible full-texts; studies without sufficient data, and
low-quality studies.

Quality assessment

This article used the Newcastle-Ottawa scale, which has 9
questions and its final score is a number between 0 and 10.
In this scale, questions are rated as stars, and a score above
5 indicates a quality article (18).

Data extraction

Researchers extracted information including the design,
study duration, age, number of samples, year, follow-up,
indicator, country, author’s name, and the relationship
between LNG-IUS and breast carcinoma. Then, the
two researchers reached an agreement to resolve the
discrepancies.

Statistical analysis

Logarithms of indices, including relative risk (RR),
incidence rate ratio (IRR), odds ratio (OR), hazard ratio
(HR), and standardized incidence ratio (SIR) were used to
analyze the data, and the articles were combined. The I
index was used to evaluate the heterogeneity. A random
effects model was used. Data analyzed with STATA 14.
Tests with P values < 0.05 were considered significant.

Results

Overall, a total of 316 articles were found in the search step.
Then, 152 duplicate studies were identified and removed.
The abstracts were examined, and five articles without full
texts were removed. Out of the 159 remaining articles, 78
lacked the required data and were excluded, and out of the
81 articles that entered the next stage, 69 were removed
due to other exclusion criteria, and 12 studies remained
(Figure 1). In this study a total of 3,774,290 participants
were investigated (Table 1).

Subgroup analysis demonstrated that LNG-IUS use in
Sweden (OR: 1.14, 95% CI: 1.10, 1.18), Finland (OR: 1.28,
95% CI: 1.17, 1.40), Denmark (OR: 1.21, 95% CI: 1.11,
1.32), Australia (OR: 1.26, 95% CI: 1.21, 1.31), and Korea
(OR: 1.38, 95% CI: 1.20, 1.59) increased the risk of breast
carcinoma. However, the association between LNG-IUS
use and breast carcinoma in China (OR: 0.91, 95% CI:
0.74, 1.12), Germany (OR: 0.99, 95% CI: 0.88, 1.12), and
Norway (OR: 1.03, 95% CI: 0.91, 1.17) was statistically
insignificant (Figure 2).

Various indicators led to different results, as the
relationship between LNG-IUS and breast carcinoma
based on HR (1.14, 95% CI: 0.96, 1.35) and RR (1.12, 95%
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Figure 1. The PRISMA flow chart of study selection.

CL: 0.96, 1.31) was statistically insignificant; however,
based on OR (1.27, 95% CI: 1.08, 1.51), SIR (1.20, 95% CI:
1.16, 1.24), and IRR (1.20, 95% CI: 1.08, 1.34), LNG-IUS
use increased the risk of breast carcinoma (Figure 3).
Application of LNG-IUS in cohorts (OR: 1.17, 95% CI:
1.12, 1.22) and case-controls (OR: 1.27,95% CI: 1.08, 1.51)
increased the risk of breast neoplasm (Figure 4).

Table 1. Summarized data of the researches

Furthermore, using LNG-IUS for less than 10 years
(OR: 1.21, 95% CI: 1.09, 1.34) and for 10 years or more
(OR: 1.21, 95% CI: 1.12, 1.30) increased the risk of breast
carcinoma (Figure 5).

Meta-regression revealed that the association between
‘the LNG-IUS use and breast neoplasm’” and year (P =
0.494) and number of samples (P = 0.858) was statistically

Author, year Index Country Design Duration of study Sample size Mean age (year) Follow-up (year)
Yuk JS, 2025 (13) HR Korea Cohort 2013-2022 61010 NR 7.1
Tuesley KM, 2025 (14) OR Australia Case-control 2004-2013 285752 NR 9
Yi H, 2024 (19) HR Sweden Cohort 2005-2018 2058876 NR 10
Hultstrand JN, 2022 (20) IRR Sweden Cohort 2005-2017 1652364 25.7 8.7
Jareid M, 2018 (15) RR Norway Cohort 1991-2007 104318 NR 12.5
Morch LS, 2017 (21) RR Denmark Cohort 1995-2012 1800000 40.1 10.9
Soini T, 2016 (11) SIR Finland Cohort 1994 - 2007 93843 30-55 NR
Heikkinen S, 2016(22) OR Finland Case-control 2000-2007 25560 NR 11
Soini T, 2014 (23) SIR Finland Cohort 1994-2007 93843 30-54 15
Dinger ], 2011 (16) OR Germany Case-control 2000-2007 25565 NR NR
Lyytinen HK, 2010 (24) OR Finland Case-control 1995-2007 39824 NR 12
Dorjgochoo T, 2009 (25) HR China Cohort 1997-2000 29922 46.3 7.5
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%

Country and Author, year exp(b) (95% Cl) Weight

China

Dorjgochoo T, 2009 —_— 0.91(0.74, 1.12) 100.00
Subgroup, DL (I = 0.0%, p = .) —_— 0.91(0.74, 1.12) 100.00
Germany

Dinger J, 2011 — 0.99 (0.8, 1.12) 100.00
Subgroup, DL (I = 0.0%, p = .) <; 0.99 (0.88, 1.12) 100.00
Norway

Jareid M, 2018 — 1.03(0.91, 1.17) 100.00
Subgroup, DL (I = 0.0%, p = .) < 1.03 (0.91, 1.17) 100.00
Sweden

Yi H, 2024 - 1.13(1.10,1.17) 88.48
Hultstrand JN, 2022 ——— 1.20(1.08, 1.34) 11.52
Subgroup, DL (I’ = 9.3%, p = 0.294) o 1.14 (1.10, 1.18) 100.00
Finland

Soini T, 2014 - 1.19(1.13,1.25) 3557
Soini T, 2016 1.20(1.15,1.26) 36.25

-
Heikkinen S, 2016 —;—0— 1.48(1.10,1.99) 7.47

Lyytinen HK, 2010 | —— 1.53(1.33,1.76) 20.71
Subgroup, DL (I = 77.7%, p = 0.004) <> 1.28 (1.17, 1.40) 100.00
Denmark

Morch LS, 20172 —r— 1.21(1.11, 1.32) 100.00
Subgroup, DL (I = 0.0%, p = .) <> 1.21 (1.1, 1.32) 100.00
Australia

Tuesley KM, 20225 - 1.26 (1.21, 1.31) 100.00
Subgroup, DL (I = 0.0%, p = .) Log 1.26 (1.21, 1.31) 100.00
Korea

Yuk JS, 2025 —_— 1.38(1.20, 1.59) 100.00

Subgroup, DL (I° = 0.0%, p = ) 1.38 (1.20, 1.59) 100.00

Heterogeneity between groups: p = 0.000

T T
5 1 2

NOTE: Weights and bety bgroup

ity test are from rand ffects model

Figure 2. Forest plot showing the association between LNG-IUS and breast
carcinoma by country.

%

Index and Author, year (Country) exp(b) (95% Cl) Weigh

HR

Dorjgochoo T, 2009 (China) —_— 0.91(0.74, 1.12) 25.68
YiH, 2024 (Sweden) - 1.13 (1.10, 1.17) 41.58
Yuk JS, 2025 (Korea) — 1.38 (1.20, 1.59) 32.74
Subgroup, DL (I° = 82.7%, p = 0.003) -_ 1.14 (0.96, 1.35) 100.00
OR

Dinger J, 2011 (Germany) —_— . 0.99 (0.88, 1.12) 27.10
Tuesley KM, 2025 (Australia) - 1.26 (1.21,1.31) 30.92
Heikkinen S, 2016 (Finland)

. 1.31)
————————— 1.48(1.10, 1.99)
Lyytinen HK, 2010 (Finland) | —— 1.53 (1.33, 1.76) 26.03
)

Subgroup, DL (I° = 87.5%, p = 0.000) s 1.27 (1.08, 1.51) 100.00
RR

Jareid M, 2018 (Norway) —f 1.03 (0.91,1.17) 46.18
Morch LS, 2017 (Denmark) — 1.21 (1.11, 1.32) 53.82
Subgroup, DL (I* = 76.0%, p = 0.041) - 1.12 (0.96, 1.31) 100.00
SIR

Soini T, 2014 (Finland) —— 1.19 (1.13, 1.25) 4545
Soini T, 2016 (Finland) - 1.20 (1.15, 1.26) 54.55
Subgroup, DL (I° = 0.0%, p = 0.810) > 1.20 (1.16, 1.24) 100.00
IRR

Hultstrand JN, 2022 (Sweden) — 1.20 (1.08, 1.34) 100.00
Subgroup, DL (I°=0.0%, p =) P 1.20 (1.08, 1.34) 100.00

Heterogeneity between groups: p = 0.840
T T
5 1 2

NOTE: Weights and between-subgroup heterogeneity test are from random-effects model

Figure 3. Forest plot showing the association between LNG-IUS and breast
carcinoma by index..

insignificant (Figures 6 and 7).

As shown in Figure 8, the publication bias plot was
statistically insignificant (P = 0.770).

The sensitivity analysis plot demonstrated that studies
by Lyytinen et al (24) and Dinger et al (16) were the most
effective on the general results of the current meta-analysis
(Figure 9).

%
Design and Author, year (Country) exp(b) (95% Cl) Weight
Cohort
Dorjgochoo T, 2009 (China)
Jareid M, 2018 (Norway) —_
YiH, 2024 (Sweden)
Soini T, 2014 (Finland)
Hultstrand JN, 2022 (Sweden)
Soini T, 2016 (Finland)

— 0.91(0.74,1.12)  3.90
L 1.03(0.91,1.17) 845
= 113 (1.10,1.17) 21.07
e 1.19(1.13,1.25) 18.16
— 1.20 (1.08,1.34) 10.16
T~ 1.20 (1.15,1.26) 18.85
—lh

Morch LS, 2017 (Denmark) - 1.21(1.11,1.32) 1221
Yuk JS, 2025 (Korea) —— 1.38(1.20,159) 7.21
Subgroup, DL (I = 67.1%, p = 0.003) <> 1.17 (1.12, 1.22) 100.00

Case-control
Dinger J, 2011 (Germany) —{— 0.99 (0.88,1.12) 27.10
Tuesley KM, 2025 (Australia) - 1.26 (1.21,1.31) 30.92
Heikkinen S, 2016 (Finland)
Lyytinen HK, 2010 (Finland)
Subgroup, DL (I* = 87.5%, p = 0.000)

——— 148(1.10,1.99) 15.95

—_— 1.53 (1.33,1.76) 26.03

<> 1.27 (1.08, 1.51) 100.00

Heterogeneity between groups: p = 0.332

T
5 1

NOTE: Weights and be by test are from random-effects model

Figure 4. Forest plot showing the association between LNG-IUS and breast
carcinoma by design.

%

Follow-up and Author, year (Country) exp(b) (95% Cl) Weight

<10
Dorjgochoo T, 2009 (China) —_— ; 0.91(0.74,1.12) 15.06
Hultstrand JN, 2022 (Sweden) + 1.20(1.08, 1.34) 26.98
Tuesley KM, 2025 (Australia) -~ 1.26(1.21,1.31) 3551
Yuk JS, 2025 (Korea) ‘:—0— 1.38(1.20, 1.59) 2245
Subgroup, DL (I = 73.3%, p = 0.011) <> 1.21(1.09, 1.34) 100.00
>=10
Jareid M, 2018 (Norway) —_— i 1.03 (0.91, 1.17) 14.98
Yi H, 2024 (Sweden) = 1.13(1.10, 1.17) 24.39
Soini T, 2014 (Finland) 'S 119 (1.13,1.25) 22.85
Morch LS, 2017 (Denmark) —— 121(1.11,1.32) 1868
Heikkinen S, 2016 (Finland) ————————— 1.48(1.10,1.99) 521
Lyytinen HK, 2010 (Finland) 1 —_— 1.53(1.33,1.76) 13.88
Subgroup, DL (I = 81.0%, p = 0.000) <> 1.21 (1.12, 1.30) 100.00
Heterogeneity between groups: p = 0.997

T T

5 1 2
NOTE: Weights and by bgroup test are from rand model

Figure 5. Forest plot showing the association between LNG-IUS and breast
carcinoma by follow-up.

Discussion

Results indicated that LNG-IUS use based on OR (27%),
SIR (20%), and IRR (20%) increased the risk of breast
carcinoma. Furthermore, LNG-IUS applications in Sweden
(14%), Finland (28%), Denmark (21%), Australia (26%),
and Korea (38%) increased the risk of breast carcinoma.
On the other hand, using LNG-IUS for less than 10 years
(21%) and for 10 years or more (21%) increased the risk of
breast neoplasm.

In a meta-analysis by Conz et al, findings indicated
a higher breast carcinoma risk (OR: 1.16, 95% CI: 1.06-
1.28) in those who used LNG-IUS (26). Zurcher et al
reported a systematic review of 10 studies, and their results
showed that user LNG-IUS faced higher risks of breast
neoplasm (27). These studies confirmed our results and
demonstrated that LNG-IUS use is a risk factor for breast
carcinoma incidence in women, with a difference that the
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meta-analyses by Conz et al reviewed articles published
before 2019, whereas the current meta-analysis included
those published before 2019 and those from 2019 to 2025.

In another meta-analysis by Heting et al, no significant
relationship was seined between breast carcinoma and
LNG-IUS use (case-controls [OR: 1.38,95% CI: 0.98, 1.94],
and cohorts [RR: 0.80, 95% CI: 0.57, 1.11]) (12). Another
meta-analyses by Silva et al, there was no statistically
significant association between breast cancer and LNG-
TUS use either in cohort (RR: 0.93, 95% CI: 0.84,1.03) or
case-control (RR: 1.07, 95% CI: 0.91, 1.26) studies (28).
The studies mentioned above were not consistent with the
present article, as in the current meta-analyses, both the
cohort and case-control studies reported that LNG-IUS
use increased the risk of breast neoplasm.

In the study by D’Alessandro et al aiming to examine
the impact of LNG-IUS on reducing ovarian neoplasm,
results revealed that in comparison with not using LNG-
IUS, LNG-IUS use did not reduce ovarian neoplasm (OR:
0.66, 95% CI: 0.41, 1.08) (29), which was contrary to our
findings, and indicated that using LNG-IUS was not a

Association between LNG-IUD and breast carcinoma

Begg's funnel plot with pseudo 95% confidence limits

Breast cancer risk in LNG-IUS user
N

.05 A
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Figure 8. Diagram of publication bias.
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Figure 9. Diagram of sensitivity analysis.

risk factor for ovarian cancer and even prevented ovarian
neoplasm by up to 34%.

In an umbrella review by Lessa et al aiming to investigate
the association between IUD use and occurrence of
malignancies, results indicated a reduction in the risk of
cervical (OR: 0.63, 95% CI: 0.48, 0.82), ovarian (OR: 0.71,
95% CI: 0.59, 0.86), and endometrial (OR: 0.41, 95% CI:
0.31, 0.54) cancer in women who permanently used IUDs.
However, findings indicated no significant relationship
between using IUDs and breast neoplasm (OR: 1.00,
95% CI: 0.70, 1.41) (30), which was inconsistent with the
present study.

In a previous meta-analysis by Fitzpatrick et al
findings showed that if the last prescription for hormonal
contraception was for combined oral contraceptive
pills, oral progesterone, injectable progesterone, or
progesterone-releasing IUD, the risk of breast neoplasm
significantly increased ((OR: 1.23, 95% CI: 1.14, 1.32),
(OR: 1.26, 95% CI: 1.16, 1.37), (OR: 1.25, 95% CI: 1.07,
1.45), and (OR: 1.32, 95% CIL: 1.17, 1.49), respectively)
(31). Results of a meta-analysis demonstrated that any
type of menopausal hormone therapy, except for vaginal
estrogens, was associated with an increased risk of breast
neoplasm (32). These studies were consistent with the
current article, indicating that hormone therapy increases
the risk of breast carcinoma.

Immunopathologia Persa Volume x, Issue x, 2025 | 5
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Conclusion

The application of LNG-IUS increased the risk of breast
neoplasm. However, longer durations of LNG-IUS use did
not affect the risk of breast carcinoma. Besides, among
the LNG-IUS users, Korean (38%) and Swedish (14%)
women had the highest and lowest rates of breast cancer
occurrence, respectively. It is recommended to conduct
more original studies on this issue in the future.

Limitations of the study

The studies were not homogeneous and were reported
based on different indicators. Some studies did not report
the mean age of the women.
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