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A B S T R A C T   

Around two-thirds of women who are of reproductive age use some type of contraception. Two of the most 
effective long-acting reversible contraceptives (LARC) are the intrauterine device (IUD) and the subdermal 
contraceptive implant (SCI). Despite their effectiveness, women often report abnormal uterine bleeding as the 
reason for discontinuation. In this review, we analyze key aspects regarding the mechanisms of action of IUDs 
(both copper-containing and levonorgestrel-releasing) and SCIs, as well as how they change the intrauterine 
environment in order to provide effective contraception at a physiological level. Additionally, we introduce the 
pathophysiology of different types of abnormal intrauterine bleeding provoked by the mentioned LARCs. These 
three contraceptive methods work in diverse ways, thus, the etiology of abnormal uterine bleeding is different 
and multifactorial according to each LARC. This review intends to provide information in order to better our 
understanding of bleeding induced by these contraceptive methods, as well as introduce current and potential 
new therapies. Furthermore, this review intends to provide updated and concise information that could be 
available firsthand not only to health care providers but scientists who are innovating and revolutionizing this 
field. In 2013, the American College of Obstetricians and Gynecologists published a management of abnormal 
uterine bleeding, however, there is limited updated data regarding the physiology and pathophysiology of 
abnormal uterine bleeding and its treatment based on different LARCs (hormonal and non-hormonal).   

Introduction 

Contraception is defined as any method whose objective is preg-
nancy prevention. Interestingly, studies have found that 60% of 
reproductive-age women in the United States use some type of contra-
ception [1]. Two popular methods are intrauterine devices (IUD) and 
subdermal contraceptive implants (SCI). Both are highly effective long- 
acting reversible contraceptives (LARC) [2,3]. These methods are ad-
vantageous as they are discreet, not user-dependent, and have minimum 
impact on social and family life [3,4]. Despite the effectiveness of these 
methods, there can be several unwanted side effects that generate 

discomfort and reduce adherence in patients. IUDs are small, t-shaped 
contraceptive devices that are placed in the endometrial cavity. IUDs are 
placed into the uterine cavity through the cervix by a trained medical 
professional, and despite early backlash due to the Dalkon shield IUD in 
the 1970s (which caused pelvic infection, septic abortions, pregnancy 
complications, and death [5]), IUDs have now been established as a safe 
and very effective method to prevent pregnancy [2]. Nonetheless, side 
effects of IUDs include pelvic pain, abnormal uterine bleeding (AUB), 
inflammation, infection, uterine perforation, and mechanical compli-
cations from the device [6]. On the other hand, SCI involves a subder-
mally placed polymer capsule that delivers progestin at a continuous 
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and steady rate, providing effectiveness for about 5 years, with 69% of 
the drug still remaining in the capsule to ensure contraceptive safety 
regardless if there is a delay in replacing [7]. Side effects of SCI include; 
abdominal pain, follicular cysts, decreased libido, headaches, nausea, 
weight gain, neuropathy, hair loss, and AUB including dysmenorrhea 
and amenorrhea [7]. 

AUB from contraceptives is a common complication. One study 
found that more than half (53%) of all women who discontinued SCI 
reported irregular and frequent bleeding as the reason for discontinua-
tion [8]. Similarly, patients who discontinued IUDs also reported 
changes in bleeding patterns, in particular heavy bleeding [9]. 
Furthermore, this heavy bleeding can lead to iron deficiencies and in 
very severe cases even iron-deficiency anemia [10]. It can become so 
severe that iron supplementation is necessary for patients with heavy 
menses, even in patients that have received red cell transfusions [11]. 
These complications need to be addressed in order to improve the effects 
of contraceptive methods and decrease adverse events. Despite that 
physiology and pathophysiology regarding these topics have not 
changed over the last decades, precise and condensed information is 
needed for scientists and young professionals alike. Updated informa-
tion could help health care professionals and trainees to understand the 
mechanisms that cause contraception, AUB, and more importantly 
current and novel therapies. 

In this review, we analyze and synthesize different contraception 
methods, regarding their complications and treatments for contracep-
tive induced AUB in IUD and SCI. We explore the mechanism of action 
for contraception and the pathophysiology of bleeding. Then, we discuss 
current treatments for bleeding secondary to IUD and SCI and analyze 
preventive measures for bleeding among patients such as nonsteroidal 
anti-inflammatory drugs (NSAIDS), tranexamic acid, oral contracep-
tives, and mifepristone. Finally, we describe new treatments for the 
management of contraceptive-induced AUB such as tamoxifen, vitamin 
E, and ulipristal acetate. This review aims to provide updated informa-
tion and concise information, that may serve future systematic reviews 
in each of these topics, in order to better our understanding of bleeding 
induced by these contraceptive methods, as well as introduce current 
and potential therapies in a condensed manner for practical and schol-
arly use. 

Methodology 

For this perspective review, we used the most updated information 
regarding the topics established. We reviewed and selected the pre-
sented details and results from PubMed, Google Scholar, and Medline. 
Out method of selection was to preferentially extract content from ar-
ticles published from Q1 and Q2 Scopus journals. Moreover, there was a 
particular preference for articles that fell in the 2010 to present range. 
Older articles can be found in this review due to their historical context, 
importance, or their impact on the field. 

Mechanism of action and their role in AUB 

IUDs 

There are two types of available IUDs in the United States: copper- 
containing and levonorgestrel-releasing [12]. Copper-containing IUDs 
can last 10–12 years, while levonorgestrel-releasing IUDs last for about 
3–7 years, depending on manufacturer [12]. IUDs are widely popular as 
they provide long-lasting, effective, and reversible contraception [13]. 
There are several benefits to IUDs as they have no effects on breast milk, 
lactation, or tubal fertility, and there is no interference with medication 
or sexual intercourse [13]. Both IUDs have different mechanisms of 
accomplishing contraception in patients. Interestingly, the copper IUD 
works by inducing a cytotoxic inflammatory reaction which works as a 
spermicide [14]. This type of IUD increases the copper concentration in 
cervical mucus which inhibits the mobility of sperm as well as hindering 

their quality and viability in the endometrium [14] Refer to Fig. 1A. 
Furthermore, the copper IUD has been associated with impairing im-
plantation and has postfertilization contraceptive effects, as it can even 
be used in the early luteal phase as a highly effective emergency con-
traceptive [14,15]. Copper IUDs become effective as soon as they are 
inserted and do not require backup contraception. Contrastingly, backup 
contraception is recommended for 7 days after insertion of a levonor-
gestrel IUD or SCI if these LARCs are not inserted after surgical abortion, 
within 21 days of going into labor, or if the hormonal IUD was not 
inserted 7 days since menstrual bleeding started, or 5 days since men-
strual bleeding started for the implant [16]. 

The multiple mechanisms (as can be seen in Fig. 1B of the levonor-
gestrel IUD includes the suppressive effects in the endometrium which 
leads to endometrial thinning, glandular atrophy, and decidualization of 
stroma on the endometrium [17]. This device also causes down-
regulation of estrogen receptors in the endometrium, thus reducing the 
responsiveness to circulating estradiol, and resulting in a thinning of the 
endometrium [17]. Furthermore, levonorgestrel stimulates the expres-
sion of glycodelin A between the 6th and the 17th day of the menstrual 
cycle (fertile days) [17]. Glycodelin A is usually absent during these days 
[17]. This is biologically meaningful, as the absence of this peptide in-
hibits sperm-oocyte binding [18]. Interestingly, Attia et al. suggest, 
based on Ortiz et al., and Mandelin et al.’s observation, that due to 
glycodelin A’s presence during the midcycle of levonorgestrel IUD users, 
this could provide a potential mechanism of fertilization [17,19,20]. 
Finally, the device also makes cervical mucus thicker unabling the 
passage of sperm by inhibiting their mobility and function along the 
female reproductive system [21]. 

One of the biggest side effects of IUDs is bleeding pattern abnor-
malities [22]. Early studies reported that the use of IUDs was associated 
with a 54–59% increase in menstrual blood loss [23]. In addition, two- 
thirds of participants reported increased menstrual blood loss during the 
first 9 weeks after treatment, however, this eventually declined to 
around half of patients by 12 months post-application [23,24]. Simi-
larly, one study reported that 66% of participants had breakthrough or 
unexpected bleeding during the first 6 months of having the levonor-
gestrel device, nonetheless, this device can cause amenorrhea due to 
endometrial thinning and atrophy and it is one of the frequent causes for 
discontinuation [17,25–27]. The pathogenesis of bleeding due to IUDs is 
believed to be multifactorial, with increased fibrinolytic activity in the 
endometrium as the most accepted cause of increased menstrual blood 
loss [28]. Additionally, IUDs can lead to increased prostaglandins which 
consequently increases bleeding [28]. Furthermore, recent evidence 
suggests that copper-containing IUDs result in a “burst release” of cop-
per in the first months after insertion [29]. This increase in copper 
concentration is believed to be related to menorrhagia, intermenstrual 
bleeding, and spotting [29] refer to Fig. 2. It is of paramount importance 
to understand why IUDs cause abnormal bleeding in order to address the 
management of bleeding and educate patients. 

One study that analyzed endometrial biopsies in levonorgestrel- 
releasing IUDs suggested that there was an endometrial effect as there 
was a significant change in vascularization, a decrease in mean vascular 
density, and an increase in mean vessel area [30,31]. Jimenez et al. also 
found that levonorgestrel-releasing IUDs increase subendometrial blood 
flow in patients with severe dysmenorrhea and bleeding [31]. Interest-
ingly, using color Doppler ultrasounds, the uterine artery pulsatility 
index was found to have no change in the mid-luteal phase after inser-
tion of copper-containing IUDs, however, the authors reported that 
other studies found that when patients reported increased menstrual 
pain there was an increase in pulsatility index, suggesting an increase in 
uterine blood flow [31]. Abnormally-positioned levonorgestrel IUD 
patients experience heavy and moderate bleeding (50%) compared to 
patients with normally positioned IUDs (30%) [25]. Additionally, non- 
fundal positioned levonorgestrel IUD patients report increased blood 
volume and frequency [25]. 
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Subdermal contraceptive implants 

One type of SCI is a progestin capsule that releases etonogestrel, the 
active metabolite of desogestrel, it releases a steady dose of 60–70 mg 
per day [7]. The implant is a progestin capsule that measures 4 cm long 

and 2 mm in diameter [7]. This method of contraception is very effec-
tive, as less than 1% of women have unintended pregnancies during 
their first year of use [32]. Nonetheless, a systematic review has found 
that there are several potential side effects that are reasons for discon-
tinuation of SCI, such as menstrual disturbances, weight gain, mood 

Fig. 1. Mechanism of contraception of Copper IUDs (A) Levonorgestrel IUDs (B). IUDs are LARCs that are highly effective with multifactorial mechanisms. 
Copper IUDs act by increasing copper concentrations which cause cytotoxic reactions that hinder sperm mobility and thus reduce the possibility of conception. On the 
other hand, the levonorgestrel IUD has a suppressive effect and creates atrophy and decidualization of the stroma. It also stimulates the expression of Glycodelin A 
which inhibits sperm binding. Furthermore, the latter device also increases the quantity and viscosity of cervical mucus, thus reducing sperm passage. Created with 
BioRender.com. 

Fig. 2. Pathophysiology of abnormal bleeding with IUD usage. Evidence has demonstrated that abnormal bleeding is frequently a reported cause of IUD 
discontinuation. The levonorgestrel IUD has been known to cause (1) dysmenorrhea through atrophy and thinning of the endometrium as well as (2) changes in 
vascularization which will cause an increase of subendometrial blood flow. These changes include a decrease in mean vascular density and increased mean vessel 
area. Interestingly, levonorgestrel and copper IUDs both cause (3) an increase in prostaglandins (4) and fibrinolytic activity in the endometrium, thus causing 
increased blood flow. Abnormal uterine bleeding has also been associated with (5) a “copper burst release” in the first months since insertion that could be related to 
menorrhagia. Created with BioRender.com. 
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changes, headaches, and acne [33]. However, AUB, both prolonged and 
frequent, has consistently been associated with premature implant 
discontinuation [34]. One study reported that 27% of all users contacted 
their health care professional to discuss AUB, and 13–17% cited AUB as 
a reason for their discontinuation [34] 

The SCI works by binding to receptors located in target cells in 
various locations along the hypothalamus-pituitary–gonadal-ovarian 
tract [35]. Specifically, it releases etonogestrel which inhibits both 
gonadotropin secretion in the hypothalamus and luteinizing hormone 
(LH) in the anterior pituitary, inhibiting ovulation [36]. Regardless of 
this inhibition, ovarian activity and the estradiol levels remain physio-
logically normal in implant users [37]. Inhibition of ovulation begins 
within 8 h after insertion of SCI and can resume 3–4 weeks after removal 
[38,39]. This implant also causes the cervical mucus (which inhibits 
sperm penetration) to thicken in addition to altering the endometrial 
lining (atrophy/thinning and inactivation) [32], refer to Fig. 3. 

Interestingly, 11.3% of patients cease this method and report AUB as 
their reason for discontinuation, despite their high success rate [8]. They 
described their bleeding pattern as prolonged and irregular [8]. The 
thinning of the endometrial lining can cause an initial abnormal and 
unscheduled bleeding or amenorrhea, which is reported in about half of 
all women in one trial, or frequent and prolonged bleeding in 20% of 
patients [38]. It is biologically plausible that AUB can result from a 
change from thick to a thin endometrium [40]. An LH increase in pro-
gesterone can inhibit COX-2 expression by inhibiting the binding to NF- 
κB [41], thus regulating vascular permeability. This could suggest that 
the negative feedback generated by etonogestrel can cause COX-2 to be 
unregulated and thus induce AUB with the insertion of the implant refer 
to Fig. 4. However, more research is needed to elucidate the full 

Fig. 3. Mechanism of contraception of SCI. SCIs are highly effective progestin capsules that release etonogestrel. This metabolite of desogestrel will bind to 
receptors along the hypothalamus-pituitary–gonadal-ovarian tract and inhibit LH at a hypothalamic and pituitary level thus, inhibiting ovulation. The implant also 
thickens cervical mucus which will cause the inhibition of sperm penetration and mobility. As well as endometrial lining alterations in the form of thinning. Created 
with BioRender.com. 

Fig. 4. Pathophysiology of abnormal bleeding with a subdermal implant. 
Similar to IUDs and despite their high success rate, abnormal uterine bleeding is 
a common reason for discontinuation among patients that use SCIs. Etonoges-
trel inhibits LH which in turn causes a thinning of the endometrium which leads 
to abnormal uterine bleeding. However, it is possible to suggest that COX-2, 
which is normally inhibited by LH, is unregulated with etonogestrel and thus 
causes an increase in vascular permeability leading to AUB. Created with Bio-
Render.com. 
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relationship between COX-2 and etonogestrel. 

Current managements for AUB in IUDs and SCI 

It is imperative to provide effective management for abnormal 
uterine bleeding associated with the use of IUDs and SCIs. Furthermore, 
treatment is important as it decreases the discontinuation of this con-
traceptive method and it could also prevent iron deficiency anemia in 
patients [10]. Currently, there is no one size fits all treatment for AUB 
due to IUDs. It is important to focus on counseling patients in the case of 
AUB and emphasize sustaining realistic expectations for possible 
changes that may occur as a consequence of AUB. Informing and 
educating patients reduces the anxiety levels that they may experience 
when adverse effects come into view [17]. This can help improve 
compliance and prevent premature and unnecessary removal of the 
contraceptive device for nonmedical reasons such as unconformity, 
dislike in treatment, or unreported reasons [17]. 

Interestingly, systematic reviews have reported that NSAIDs should 
be the first-line therapy to reduce AUB as well as pain in LARC users 
[42]. The total number of participants from one systematic review was 
2,702 from 15 trials in 10 different countries [42]. However, the authors 
found that prophylactic ibuprofen during the first 6 months of insertion 
is unwarranted [42]. Upon entering circulation, these drugs bind to 
COX-1 and COX-2 locally in the uterus and systemically in neurons [43]. 
This causes endothelial and neuronal inhibition of COX-1 and COX-2 
which leads to reduced PGE2 and PGF2α in the uterus, neurons, and 
spinal cord [43]. Additionally, these drugs cause a reduced contraction 
of the uterus, reduced intrauterine pressure, ischemia, and local neu-
rogenesis along with a reduced central sensitization [43]. Grimes et al. 
suggested that tranexamic acid may be considered as second-line ther-
apy [42]. This synthetic lysine analog works by preventing the conver-
sion of plasminogen by inhibiting plasmin interaction with lysine 
residues on the fibrin polymer [44,45]. It also inhibits the cleavage of 
fibrin which will cause a diminished risk of hemorrhage [45]. One re-
view study analyzed 11 randomized controlled studies regarding tra-
nexamic acid in heavy menstrual bleeding and found that tranexamic 
acid reduced blood loss by 26–50% when compared to control groups 
[44]. Other systematic reviews have found similar results with patients 
from 10 studies reporting 34–54% reduction in blood loss [46]. More-
over, the authors reported that tranexamic acid decreased blood loss by 
70% in IUD users [46]. This synthetic lysine analog works by inhibiting 
plasmin interaction with lysine residues by blocking lysine binding sites 
on plasminogen [44] 

Apart from their contraceptive action, combined oral contraceptives 
(COCs) are also a useful intervention to reduce AUB [47], COCs work to 

reduce bleeding as estrogen inhibits follicle-stimulating hormone (FSH) 
secretion as well as the development of the egg [48]. Additionally, COCs 
also work by providing endometrial stability and growth [48]. This is 
due to progestin inhibiting the hormonal surge of LH and ovulation 
while promoting endometrial atrophy, which will reduce overall blood 
loss [48]. This mechanism of action will help the reduction of AUB 
during the usage of IUDs. For example, mifepristone has been found to 
have an effect in the cessation of bleeding of etonogestrel patients when 
combined with doxycycline and Ethinyl estradiol, as using mifepristone 
alone could interfere with antiovulatory effects of the implant [49]. 
Using mifepristone before the insertion of the levonorgestrel IUD was 
found to be associated with significantly lower bleeding and spotting 
after one month but not three months after insertion [50], refer to Fig. 5. 

Future insights into the management of AUB 

More research needs to be done to determine the range of treatment 
options for patients, as some may work better than others for different 
people. In addition to the more conventional and gold standard methods 
mentioned above, preliminary research has been done on tamoxifen 
[51], vitamin E [52], and ulipristal acetate [53], as potential ways to 
reduce AUB. One randomized controlled trial (RCT) evaluated the use of 
10 mg (twice daily for 7 days) of tamoxifen in SCI users which was 
repeated up to three times in 180 days in 56 enrolled women [51]. The 
authors concluded that the first use and found that the first use of 
tamoxifen for bleeding can provide bleeding cessation, without 
compromising the efficacy of contraception [51]. Some limitations of 
this study reported by authors were: loss of follow-up, the use of retro-
spective baseline bleeding data, and the duration of implant use [51]. 
However, an earlier RCT with 100 women had found that tamoxifen use 
at 10 mg (twice daily for 10 days) had promising results in SCI users 
[54]. The bleeding pattern was reported to be better for the following 2 
months after treatment in patients [54]. One possible explanation for 
this is that tamoxifen, which is a selective estrogen receptor modulator, 
may antagonize the angiogenic effect of endogenous estrogen and pro-
mote endometrial vascular stability [54,55]. Nonetheless, one RCT 
found that oral tamoxifen (with the same treatment regimen) did not 
improve breakthrough bleeding with the levonorgestrel IUD [56]. 
Although the number of days of treatment was slightly more in the 
placebo group, the overall satisfaction of the two groups was not sta-
tistically different in either [56]. Nevertheless, the study included only 
42 enrolled participants and only tracked participants for 30 days after 
IUD insertion [56]. It still needs to be determined if tamoxifen could be a 
potential way to curb AUB due to levonorgestrel IUD use, as it may vary 
depending on the amount of levonorgestrel the IUD releases, the age of 

Fig. 5. Mechanisms for controlling AUB in IUDs and SCIs. There are different managements for AUB which could reduce discontinuation rates of LARC users. 
NSAIDs bind to COX-1 and COX-2 which ultimately reduce intrauterine pressure, contractions, ischemia, and local neurogenesis. Tranexamic acid inhibits the 
cleavage of fibrin and plasminogen. COCs can be used to inhibit FSH secretion and create stability in the endometrium, thus reducing bleeding. Mifepristone is used 
in both IUD and SCI-induced bleeding but in different manners as they have been associated with reduced abnormal uterine bleeding. Created with BioRender.com. 
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the patient, or any other medication the patient may be on. 
Controversies have also arisen regarding the use of vitamin E to 

combat abnormal bleeding due to levonorgestrel IUDs. In progestogen 
contraceptive users, epoxide concentrations increase in the endome-
trium, which leads to lipid peroxidation [52]. If not controlled by an-
tioxidants, there can be disturbances in the endometrial angiogenic 
processes, resulting in AUB [52]. As a lipid-soluble chain-breaking 
antioxidant, vitamin E has been thought to potentially combat endo-
metrial angiogenesis by preventing lipid peroxidation [52]. Thus, it has 
been proposed that vitamin E supplementation may combat membrane 
damage from oxygen radicals [52]. An early randomized clinical trial 
that provided vitamin E supplementation of 200 mg/day for 10 days/ 
month for 2 months found that treatment with vitamin E significantly 
reduced the number of bleeding days compared to the control [52]. This 
study evaluated 36 SCI users and 25 controls [52]. However, a similar 
study provided 200 mg/day for 10 days between one and five times over 
the course of a year and found no statistically significant difference 
between the treatment and control group [57]. This study recruited a 
much larger and diverse sample size; 486 women from Beijing, Jakarta, 
Santiago, Santo Domingo, and Tunis. Evidently, more research is needed 
to determine if vitamin E or other antioxidants may actually be a way to 
combat AUB. 

A more RCT conducted in Brazil with 25 women, has shown that 
ulipristal acetate may also be effective at combating bleeding due to 
progestin [53]. Ulipristal acetate, an emergency contraceptive pill, is a 
selective progesterone receptor modulator (PRM) that acts as an agent 
on endometrial, myometrial, and ovarian tissue [53]. It also relieves 
heavy menstrual bleeding through its antiproliferative effects on uterine 
tissue [53]. Although the exact mechanisms for PRMs are unknown, it 
may work by simulation of physiological expression of sex steroid re-
ceptors post-menses [58]. In addition, ulipristal acetate binds to the 
progesterone receptor and antagonizes the action of progesterone [58]. 
Fava et al. found that the administration of 5 mg per day of ulipristal 
acetate for five days reduced the overall number of bleeding days 
compared to the control group in patients who had a levonorgestrel IUD 
[53]. However, the study only analyzed outcomes for 25 women, due to 
loss of follow-up, so the findings are not statistically significant [53]. 
One RCT by Zigler et al. evaluated 65 women (SCI users) who were given 
15 mg of ulipristal or placebo [59]. The authors found users of ulipristal 
acetate reported 5 fewer days of bleeding [59]. Furthermore, the authors 
reported that this group was more likely to continue this LARC than the 
placebo group [59]. Some limitation of this study was the lack of pilot 
data for regimen choice, and they did not detect an effect on ovulatory 
status [59]. In addition, an older RCT researched the administration of 
150 mg of CBD-2914, another PRMr, over three consecutive days 
starting on days 21, 49, and 77 after insertion of a levonorgestrel IUD 
[58]. This study evaluated 116 women (61 received CBD-2914 and 55 
received placebo) [58]. The authors found that the effects of this 
modulator were initially beneficial but by 64 days after the third 
treatment, they were disadvantageous [58]. The authors mention that 
this unexpected finding may be due to a preventative approach rather 
than a therapeutic one and due to the objective nature of the bleeding 
diary [58]. Nevertheless, PRMs should be investigated further to 
determine if it is a possible treatment for AUB due to contraceptive use. 

Overall, we have found that there has been more research for the 
levonorgestrel IUD compared to the copper IUD and the SCI. Further 
research is needed to analyze AUB in these other devices, as well as 
confirm the effects of tamoxifen, vitamin E, and ulipristal acetate. Most 
of the studies that analyzed these drugs included a small number of 
participants and had multiple sources of bias. Larger scale studies are 
needed in order to properly determine a treatment regimen for AUB, that 
takes into consideration patient background, including things like 
weight, age, and ethnicity. 

Conclusion 

There is limited compacted and thorough information on the path-
ophysiology of sequential effects of LARCs. AUB is a common cause of 
discontinuations among patients in both IUDs and SCI as it can be 
manifest during the first 6 months [8,17,25–27]. In IUDs, the patho-
genesis of AUB is believed to be multifactorial, in which an increased 
fibrinolytic activity in the endometrium being the most predominant 
and accepted hypothesis [28]. The copper IUD has a “burst release” of 
copper that can lead to menorrhagia, intermenstrual bleeding, and 
spotting [29]. Levonorgestrel IUDs have been associated with changes in 
vascularization, endometrium thinning and atrophy which lead to an 
increase in AUB [30,31]. Changes in the endometrial lining are also 
associated with an increase in bleeding patterns in prolonged progestin 
use [38,40]. 

It is crucial to provide adequate treatment options for AUB, simul-
taneously with the IUDs and SCIs, as well as highlight patient counseling 
in order to improve the quality of patient care and reduce discontinua-
tion rates. NSAIDs can be efficient as they reduce intrauterine pressure 
and contractions and dysmenorrhea [42,43]. Tranexamic acid, COCs, 
and mifepristone are also used and are associated with significantly 
reduced bleeding [44,46,47,49]. Further investigation is required to 
evaluate less common ways to prevent AUB due to LARCs, such as 
tamoxifen, vitamin E, and ulipristal acetate [51–53]. While all three of 
these methods have shown promising results, most studies have been 
limited in the number of participants, length of study, and sources of 
bias [51–53]. Nevertheless, subsequent studies should be performed to 
evaluate whether these options may be better for different ages, weights, 
and ethnic groups. In addition, research should be done to possibly 
evaluate using a combination of treatments to lower the number of 
bleeding and spotting days, which ultimately will increase adherence 
and compliance. 
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