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Abstract
Abnormal uterine bleeding (AUB) is an acute/chronic  
variation in the normal menstrual cycle that affects ad-
olescents, women of reproductive age and perimeno-
pausal women. AUB affects approximately 3–30% of  
reproductive-aged women worldwide, and reduces their 
quality of life and productivity whilst increasing the overall 
healthcare burden. Its management requires thorough 
medical evaluation and individualized treatment. De-
pending on the severity and cause of AUB, its treatment 
ranges from lifestyle modifications and hormonal ther-
apies to more invasive procedures or surgery. Although 
hormonal therapy is the preferred first-line measure in 
AUB, the available pharmacological options have various 
adverse effects. There exists a need for safer and more effi-
cient treatment regimens with high patient compliance to 
effectively treat AUB. Norethisterone, also known as nore-
thindrone, is a widely used synthetic analogue of proges-
togen. Controlled release formulations of norethisterone/ 
norethisterone acetate help maintain constant drug  

levels in the blood and exert minimal side-effects; there-
fore, they are promising therapeutic agents for effec-
tive AUB management. The present review summarizes 
the epidemiology and diagnosis of AUB, with a focus on 
the safety, efficacy and tolerability of norethisterone/ 
norethisterone acetate in AUB management. We also 
report a case of AUB in a 40-year-old woman, who was 
treated with NETA tablets. The treatment resulted in fa-
vourable outcomes, and patient satisfaction.

Keywords: dysfunctional uterine bleeding, leiomyoma, 
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Introduction
Abnormal uterine bleeding (AUB) refers to a wide array of 
menstrual irregularities involving the frequency, duration 
and volume of flow. It is a common debilitating condition 
that is typically life-altering and rarely life-threatening. 
The prevalence of AUB varies with age and geographical 
region. AUB reportedly affects one-third of reproductive- 
aged women, with a higher incidence at menarche, pe-
rimenopause and postmenopause.1–3

The most common symptom of AUB is heavy menstrual 
bleeding (HMB).4 Women with AUB also experience severe 

pain, mood fluctuations, anxiety, abdominal bloating, diar-
rhoea, breast tenderness and increased urinary frequency. 
These symptoms create feelings of self-consciousness, 
embarrassment, fear of leaking or staining and worry 
regarding going out.5 In adolescence, AUB is associated 
with pain, fatigue, limited physical and social activity, 
school absenteeism, concerns regarding breakthrough 
spotting and increased healthcare costs.6–8 Thus, AUB sig-
nificantly impacts women’s daily lives, including their fam-
ily, job and lifestyle, and creates an economic burden.5

Although these effects are an important motivation to 
seek medical care, several women first self-treat and 
wait to see if their condition improves.5 In developing 
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countries, where menstruation is often considered highly 
personal and secretive, fewer women seek medical 
attention for AUB.9 However, the management of AUB 
requires thorough medical evaluation and individualized 
treatment. The present narrative review therefore aims 
to summarize the epidemiology and diagnosis of AUB, 
with a focus on the safety, efficacy and tolerability of the 
available first-line interventions for effective AUB man-
agement (Figure 1).

Methods
A PubMed search was conducted using keywords 
“abnormal uterine bleeding”, “norethisterone”, “uter-
ine bleeding management”, “role of norethisterone in 
bleeding disorders” and “abnormal uterine bleeding 
and management”. In addition, MeSH terms “uterine 
bleeding”, “dysfunctional uterine bleeding”, “norethister-
one” and “norethisterone acetate” were used during the 
search. This review included clinical trials (open trials, 
non-randomized controlled trials and randomized con-
trolled trials), observational studies (retrospective and 

prospective, survey-based questionnaires, case reports 
and case series) and reviews (narrative reviews, clini-
cal guidelines and meta-analyses) published between 
2008 and 2023. The keywords and MeSH terms were also 
used to search a second database, Google Scholar, and 
results from the first five pages were screened for inclu-
sion. In addition, we performed snowballing of relevant 
articles retrieved from both databases. Only articles 
published in English were included. The SANRA (Scale for 
the Assessment of Narrative Review Articles) criteria were 
followed for this narrative and non-systematic review.10 
Information retrieved through the above-mentioned  
searches was used to compile the present article.

Review
Global prevalence of AUB 
The global prevalence of AUB amongst reproductive-aged 
women ranges between 3% and 30%, with a higher in-
cidence at menarche and perimenopause.3 Kazemijal-
iseh et al.11 observed an AUB prevalence of 35.8% in 1393  

Figure 1.  Management of abnormal uterine bleeding. AUB, abnormal uterine bleeding.
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reproductive-aged women from Iran. Similarly, Gerema 
et al.12 observed an AUB prevalence of 34.1% among 660 
women from Jimma town, Southwest Ethiopia; of the dif-
ferent types of AUB, the incidence of metrorrhagia was 
highest. A multicentre cross-sectional study from Brazil 
indicated an AUB prevalence of 31.4% in 1761 reproductive- 
aged women.13 In Beijing, a questionnaire survey of 2356 
women aged 18–50 years showed that 18.2% experi-
enced HMB.14 The prevalence of AUB in the Apple Wom-
en’s Health Study cohort from the USA was 16.4%, with a 
higher prevalence amongst black women and women 
with obesity.15

Prevalence of AUB in India
The prevalence of AUB ranges from 10% to 30% in India 
and varies across regions.16–18 A doctor-centric question-
naire survey by Faruqui19 showed that 32.72% of women 
visiting 141 gynaecologists across the country presented 
with AUB symptoms. Further, women of reproductive age 
accounted for most menstrual irregularity complaints, 
and HMB was the most commonly reported condition. 
An observational study by Choudhury and Nath showed 
that the prevalence of AUB in Silchar, Assam, was 20.48%; 
AUB was more frequent in women aged 41–45 years, and 
leiomyoma was the most common type of AUB.20 Vaidya 
et al.18 retrospectively identified an AUB prevalence of 
18.3% in Kozhikode, Kerala. Similarly, Sharma and Dogra 
observed an AUB prevalence of 17.09% in Shimla, Him-
achal Pradesh; HMB was the most frequent type of AUB 
observed.16

Aetiology and patterns of AUB
AUB is chiefly caused by a hormonal imbalance (relative 
oestrogen excess over progesterone).21 Its other causes 
include structural abnormalities of the uterus (polyps, fi-
broids and adenomyosis), polycystic ovarian syndrome 
(PCOS), intrauterine devices, infection of the uterus, cer-
vix or endometrium, thickening of the uterine wall, cancer 
or precancer of the uterus, cervix, endometrium or ova-
ries, stress, lifestyle factors, thyroid disorders, coagulation 
disorders and reproductive disorders, such as ectopic 
pregnancy and placental trauma or infection.22–24

The clinical patterns of AUB were previously reported 
using descriptive terms, such as polymenorrhagia, men-
orrhagia, metrorrhagia, menometrorrhagia, hypom-
enorrhea and oligomenorrhea.25 However, inconsistent 
nomenclature and the lack of a standardized classifi-
cation for potential aetiologies hindered AUB diagnosis 
and management.26 In 2011, the International Federation 
of Gynecology and Obstetrics (FIGO) introduced the 
acronym PALM-COEIN (polyp, adenomyosis, leiomyoma, 
malignancy and hyperplasia, coagulopathy, ovulatory 
dysfunction, endometrial, iatrogenic and not yet classi-
fied) to describe and classify the underlying aetiology 

of AUB.26 The first section of the acronym, PALM, refers 
to structural entities, whereas the second part, COEIN, 
refers to non-structural entities.26 In 2018, FIGO updated 
the nomenclature and definitions of AUB symptoms to 
include intermenstrual bleeding.2 Indian experts have 
found the PALM-COEIN system to be clinically useful 
and a crucial step forward in AUB management.27 How-
ever, an overlap between the features of the conditions 
described by the PALM-COEIN system may make diag-
nosis and management of AUB complex.28,29

AUB has also been classified as acute and chronic. 
Acute AUB refers to sudden and excessive blood flow 
requiring immediate medical attention to control 
bleeding and address the underlying cause. On the 
other hand, chronic AUB refers to ongoing or recurring 
bleeding, which is abnormal in volume, regularity or 
timing, from the uterine corpus for the majority of the 
past 6 months. Although chronic AUB is not as critical as 
acute AUB, its root cause must be diagnosed and man-
aged.26 In addition, ovulatory AUB must be distinguished 
from anovulatory AUB.30

Risk factors of AUB
AUB has been associated with several risk factors, in-
cluding hypertension, diabetes and thyroid disorders.18 
Uterine fibroids, obesity, PCOS, adenomyosis and en-
dometrial intraepithelial neoplasia are other risk factors 
associated with AUB.22,31 Premenopausal women aged 
>40 years with thickened endometrium (endometrial  
thickness >13 mm), body mass index (BMI) >25 kg/m2 
and hypothyroidism, are at a higher risk of developing 
endometrial hyperplasia and endometrial cancer.32 The 
initiation of AUB at menarche in the absence of structur-
al or hormonal abnormality may indicate haemostatic 
disorders such as von Willebrand disease.33 AUB may be 
associated with other coagulation factor deficits, hae-
mophilia and platelet function abnormalities.34 The en-
dometrial disorder (AUB-E) and iatrogenic (AUB-I) types 
of AUB are most likely linked to abnormal endometrial 
angiogenesis and poor vascular maturation.35 Mood 
and anxiety disorders, depression, generalized anxiety 
disorder and obsessive-compulsive disorder have also 
been reported as risk factors for AUB.36

Impact of AUB
Women with AUB have a high risk of developing iron 
deficiency and iron deficiency anaemia (IDA).37 Iron 
deficiency and IDA impair oxygen delivery and enzyme 
reactions, affecting all metabolic pathways of the body 
and causing headaches, fatigue, impaired cognition 
and decreased exercise capacity.38,39 AUB impacts 
women’s social, mental, physical and psychological 
behaviour. Women with AUB often experience mental 
health disorders, including anxiety and depression.36,40 
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AUB also leads to social isolation due to fear of unex-
pected bleeding episodes41 and can cause discomfort 
and pain, which affects the quality of life and overall 
well-being of women.22 Structural causes of AUB, such 
as fibroids and polyps, can lead to pregnancy-related 
complications, minimize the possibility of natural con-
ception and lower the chances of success in assist-
ed reproduction.42 Frequent doctor’s visits and missed 
workdays due to AUB can impact a woman’s job pros-
pects and income.43 Moreover, AUB leads to increased 
healthcare costs for diagnosis and treatment.5,44 The 
2018 UK NICE guidelines recommend hysteroscopy for 
AUB, which may further increase treatment costs.45

Diagnosis of AUB 
The menstrual history of the patient must be carefully 
examined, including the age at menarche, last men-
strual period, frequency, duration, regularity and vol-
ume of flow, clot size and frequency of sanitary product 
changes.3 The patient’s medical and surgical history 
(PCOS, thyroid disorders, bleeding or clotting disor-
ders, kidney disease, hepatic disease, celiac disease 
or malignancy), past or current use of medications 
(non-steroidal anti-inflammatory drugs (NSAIDs), an-
ticoagulants, vitamins/supplements, hormonal con-
traception), family history (menstrual history, bleeding 
or clotting disorders) and social history (diet, exercise, 
sexual history) should be examined (Figure 2).46

Physical examination must involve evaluation of general 
appearance, vital signs, signs of endocrine or haemato-
logic disorders and external genitalia.46 Bimanual exam-
ination of the pelvis helps detect genital tract infections 
(Figure 2).47

Cervical and vaginal swabs help exclude infection. A Pap 
smear test with HPV DNA may be performed to detect 
cervical cancer.48 Laboratory investigations include tests 
for pregnancy, complete blood count, blood glucose, 
thyroid stimulating hormone, gonorrhoea or chlamydia 
(in patients at high risk), serum iron/ferritin and blood 
hormone levels and targeted screening for bleeding dis-
orders (Figure 2).49

Pelvic imaging through transvaginal ultrasonography 
and MRI may be performed to diagnose structural uter-
ine abnormalities (uterine fibroids, polyps, endometrio-
sis, adenomyosis or ovarian anomalies).3,49 Although MRI 
provides comprehensive images, it is not the preferred 
first-line imaging modality due to its higher cost. Other 
modalities for diagnosing uterine anatomic changes/
peritoneal endometriotic lesions include hysteroscopy 
and sonohysterography (Figure 2).49

Endometrial biopsy should be considered for patients 
with AUB at high risk for hyperplasia or malignancy, espe-
cially those aged >45 years.3 It should also be considered 
for women aged <45 years with unopposed oestrogen 
exposure, obesity, PCOS, failure of therapy or persistent 
bleeding.3

Management of AUB
The management of AUB depends on several factors, 
such as the acute or chronic nature of AUB, its aetiol-
ogy, patient desire to maintain fertility, clinical stability 
and other health-related comorbidities.3 AUB treatment 
is categorized as non-pharmacological, hormonal, 
non-hormonal and surgical (Figure 1).

Figure 2.  Assessment of abnormal uterine bleeding. 

hCG, human chorionic gonadotropin.
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Non-pharmacological therapy
A higher BMI (≥25 kg/m2) often increases the risk of ovu-
latory dysfunction, PCOS and heavy or irregular men-
strual periods.50,51 Therefore, lifestyle factors, including 
regular exercise and maintenance of a healthy BMI, are 
often recommended for women with HMB.52,53 Exercise 
and a nutritious diet also help reduce IDA, increase en-
ergy levels and improve quality of life.52

Hormonal therapy
Pharmacological hormonal therapy is the first-line treat-
ment to restore regularity and flow volume of menses.41 It 
involves the use of combined oral contraceptives (OCs), 
levonorgestrel-releasing intrauterine system (LNG-IUS), 
progesterone-only pill, gonadotropin-releasing hormone 
agonists, injectable progestogens and oral progestins.52

Combined OCs help reduce blood loss and regulate 
menstrual bleeding. They may be prescribed for 3 weeks 
followed by a pill-free week to facilitate withdrawal 
bleeding.52 Their side-effects include mood changes, 
increased risk of thromboembolism, stroke, cardiovas-
cular disease or breast cancer.52 However, they are the 
treatment of choice in women with known von Wille-
brand disease who desire contraception.54

LNG-IUS is another effective treatment option for patients 
requiring contraception. A randomized meta-analysis by 
Endrikat et al.55 showed that LNG-IUS is a reliable, long-
term treatment option for women with idiopathic HMB. 
The side-effects of LNG-IUS include intermenstrual bleed-
ing infection, mood changes and breast tenderness.52

Progesterone-only pills are recommended to patients if 
no other options are safe. However, in contrast to com-
bined OCs, the progesterone-only pill is associated with 
irregular and unpredictable blood loss. Therefore, it is 
not usually recommended for HMB.52 Gonadotropin- 
releasing hormone agonists are used to treat HMB 
caused by a leiomyoma-associated hormonal imbal-
ance.56 However, these compounds are expensive and 
have significant side-effects, such as hot flashes, vaginal 
dryness, headaches, decreased libido, depression and 
trabecular bone loss, which limit their long-term use.52,56 
Therefore, they must be prescribed for a short term and 
add-back therapy may be considered to mitigate the 
side-effects.57 Further, recent reports suggest that the 
combination of relugolix/oestradiol/norethisterone ace-
tate (NETA) is well tolerated and effective in treating HMB 
associated with uterine fibroids.58,59

Injectable progestogens are an alternative to oral tab-
lets and intrauterine devices in AUB treatment. Injectable 
progestogens like depot medroxyprogesterone acetate 
(MPA) have been shown to provide effective contracep-
tion and induce amenorrhea in 50% of women with AUB.55 

Their side-effects include loss of bone mineral density, 
weight gain, greasy skin and hair, acne and bloating.51

Oral progestogens/progestins, such as MPA, norethister-
one (NET) and megestrol acetate, are synthetic ana-
logues of progesterone and the most commonly used 
hormonal therapy to manage acute and heavy irreg-
ular bleeding.56 Progestogens can be administered 
continuously or cyclically. Cyclic progestin medication 
once a month for 10–14 days enables synchronized with-
drawal bleeding. Continuous progestin medication in 
higher doses is administered to patients with endome-
trial hyperplasia. However, its long-term use can cause 
endometrial atrophy.60 Of the oral progestogens, NET is 
the most commonly used to treat AUB. It is administered 
to approximately 38% of women with AUB due to its fewer 
side-effects and cost-effectiveness.61 A dosage of 5 mg 
thrice daily from day 5 to day 26 of the menstrual cycle 
can reduce blood loss by approximately >80%.52

Role of NET and NETA in the management  
of AUB
NET, also known as norethindrone, is a widely used syn-
thetic analogue of progestogen. NETA is the acetic acid 
ester of NET. Following oral administration, NETA is rap-
idly absorbed from the gastrointestinal tract and trans-
formed into the active form, NET, upon removal of the 
acetate group. NET binds mainly to albumin (61%) and 
partly to sex hormone-binding globulins (36%), and the 
non-protein bound form of NET (3–4%) remains in circu-
lation.62 Both NETA and NET exhibit strong progestogenic, 
tissue-specific androgenic and oestrogenic character-
istics as well as antigonadotropic and antioestrogenic 
effects due to their interactions with different steroid re-
ceptors in the body.62,63

Besides oral contraception, NETA is used to treat AUB, 
endometriosis and endometrial cancer, in hormone 
replacement therapy and to delay menstruation.62,64 
NET is more effective than combined OC pills in delaying 
menstruation, and preventing breakthrough bleeding.65 
Controlled-release NETA helps maintain drug levels in 
the blood, reduces dosing frequency and helps avoid 
night-time dosing. It also improves patient compliance, 
and reduces gastrointestinal irritation and dose-related 
side-effects.66 The dose for controlled-release NETA var-
ies from 10 mg to 15 mg per day according to the indi-
cations for therapeutic use. The clinical studies on the 
therapeutic use, dose regimen, efficacy and side-effects 
of NET and NETA have been summarized in Table 1.61,67–75

Muneyyirci-Delale et al.72 studied the effect of 5 mg/day 
NETA in managing adenomyosis in women with moder-
ate or severe pelvic pain and bleeding. They observed 
that NETA significantly improved both dysmenorrhea 
and bleeding amongst the participants. The authors had 
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adopted the ‘3 weeks on, 1 week off’ regimen to minimize 
the common side effect of breakthrough bleeding, which 
results in incomplete suppression of the hypothalamic– 
pituitary–ovarian axis and a reduced hypo-oestrogenic  
effect. Further, a 5–10 mg dose of NETA every 6 hours 
can help manage acute bleeding in adolescents and 
girls.76 Papapanagiotou et al.73 prospectively assessed 
the effectiveness of NET in managing AUB in adolescents 
at a tertiary care centre. They found that a daily intake of 
NET (5–10 mg two or three times a day) for 21 days was an 
effective and reliable treatment option for adolescents 
requiring AUB control in an acute setting. Further, a ret-
rospective study of adolescent women aged <21 years 
showed that 5–10 mg/day NET suppressed menstrual 
bleeding in 83% of women with a bleeding disorder.77 
A prospective, observational study by Taneja et al.74 
showed that a 3-week course of twice-daily 10 mg NET 
helped completely resolve AUB symptoms in 56.7% of 
women. In India, a retrospective analysis of reproductive- 
aged Indian women with ovulatory AUB showed that 
once-daily administration of 10 mg controlled-release 
NET for a shorter duration (10 days) was effective, safe 
and associated with a high compliance rate.61 A pro-
spective, observational study of women (18–35 years) with 
AUB treated with NET (5 mg × 25 days) and MPA (10 mg ×  
21 days) over 3 months suggested that NET was more 
effective than MPA in managing AUB.78 Clinical studies 
comparing the safety and efficacy of NET with that of other 
hormonal treatments for different types of AUB have been 
summarized in Table 2.65,77–87

Non-hormonal therapy
Non-hormonal treatment of AUB is suitable for wom-
en who wish to achieve pregnancy or avoid hormonal 
side-effects. Two common non-hormonal treatment 
options for AUB include NSAIDs and antifibrinolytics. 
Tranexamic acid is an antifibrinolytic with a short half-
life. According to the FDA, 1.3 g of tranexamic acid tak-
en thrice daily for up to 5 days can reduce HMB.88 It is 
well tolerated, safe and has few gastrointestinal side- 
effects.89 Mefenamic acid is the most common NSAID 
used to treat HMB. A mefenamic acid dose of 500 mg 
thrice daily for 4–5 days from the onset of menstruation 
reduces blood loss by 25–50%. Its side-effects include 
gastrointestinal symptoms, and this medication should 
be avoided in women with a history of coagulation dis-
orders or gastric ulcer.87 Iron therapy is recommended 
in AUB to replenish iron stores. Intravenous iron-like iron 
sucrose is administered at 200 mg in 200 mL of normal 
saline over 30 min, three times a week. Its side-effects 
are chiefly gastrointestinal.90

Surgical therapy
Surgical therapy is invasive and involves greater risk 
than pharmacological therapy. It is adopted for clinically 
unstable patients who have a structural aetiology of AUB 

or have failed to respond to medical management. The 
selection of surgical therapy depends on the underlying 
structural cause of AUB, patient age, preference, contra-
ceptive needs, effects on the quality of life and desire for 
future pregnancy.91

Surgical modalities for AUB management include endo-
metrial ablation, hysterectomy, dilation and curettage 
(D&C), hysteroscopy with D&C, polypectomy, myomec-
tomy and uterine artery embolization.92 Endometrial 
ablation may be considered for patients without uter-
ine abnormality who desire reduced menstrual blood 
loss and dysmenorrhea. It involves the use of an energy 
source to destroy the endometrial lining, and should 
therefore be avoided in women of childbearing age.91 
Hysterectomy is a definitive surgical treatment and 
should only be considered for women past their child-
bearing years.93 Hysteroscopy with D&C, polypectomy or 
myomectomy may be required if a structural aetiology 
of AUB (uterine fibroids, polyps) is suspected.34 Uterine 
artery embolization and myomectomy are performed 
for AUB secondary to fibroids and adenomyosis.94

Management of an acute 
AUB episode with controlled-
release NETA: a case report
A 40-year-old woman presented to the Apollo Interna-
tional Hospital, Guwahati, with an acute episode of HMB. 
Prior to this severe episode, her periods were normal with 
flow lasting 4–5 days and an average of 3–4 pads used 
per day. She had a medical history of sub-fertility and 
had undergone laparoscopic salpingectomy for a dis-
turbed ectopic pregnancy, 2 years ago. She had a nor-
mal appetite, weight and sleeping patterns. She reported 
no substantial changes in bowel and bladder habits or 
recent initiation of a new medication. Her father had dia-
betes mellitus and hypertension.

The patient was alert and co-operative but lethargic. Her 
blood pressure level was normal with a pulse rate of 104 
bpm. She had an afebrile respiratory rate of 16 breaths 
per minute. She was pale without koilonychia, and no 
cyanosis, jaundice or mouth ulcers were observed. 
Dependent oedema was absent. Gynaecological exam-
ination revealed a bulky irregular mobile uterus without 
adnexal pathology. Basic laboratory tests demonstrated 
a haemoglobin level of 8.9 gm%, euglycaemia, euthy-
roidism and a normal coagulation profile and liver func-
tion. The peripheral smear and complete blood count 
tests revealed moderate iron deficiency. Transvaginal 
ultrasound examination revealed an irregular, enlarged 
uterus with an endometrial thickness of 8–9 mm without 
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obvious pathology. Urine hCG findings were negative for 
pregnancy.

Endometrial biopsy was planned to obtain an accu-
rate diagnosis but the patient denied undergoing an 
invasive procedure. Following extensive counselling, the 
patient received 10 mg/day controlled-release NETA 
tablets (GYNASET CR 10, Mankind Pharma) from day 5 
of the cycle/flow for 20 days. Follow-up revealed the 
satisfactory response of the patient to this treatment; 
therefore, 10 mg/day controlled-release NETA was con-
tinued cyclically from day 16 to day 25 for the next three 
cycles. Re-evaluation at the subsequent follow-up visit 
indicated that the patient was highly satisfied with the 
treatment and its outcomes.

Unmet clinical needs in AUB 
management and future research
The prevalence of AUB has been studied in a few regions 
of India. Therefore, future survey studies are required 
to determine AUB prevalence in different parts of India, 
and elucidate the impact of geographical location and 
dietary patterns on the incidence of AUB in the Indian 
sub-continent.

Further, the underlying cause of AUB can sometimes 
present a diagnostic challenge. Whilst aetiologies such 
as hormonal imbalance, uterine fibroids or polyps are 
commonly identified, the cause may remain unclear in 
some cases despite extensive evaluation. Advanced 
tools, such as non-invasive imaging and use of molec-
ular biomarkers, could enhance diagnostic accu-
racy. In a recent review, Chodankar et al.95 highlighted 
potential biomarkers of AUB, including metalloprotein-
ases, epithelial-to-mesenchymal transition and chro-
mosomal rearrangements on HMG2A, amongst several 
others. However, studies on biomarkers have been per-
formed on a small number of samples, and further val-
idation is necessary. Deep phenotyping of women with 
AUB may help to provide individualized care.95

AUB often requires long-term management. Whilst 
short-term interventions, such as hormonal therapies or 
surgical procedures, may provide temporary relief, there 
is a need for a sustainable, long-term management 
strategy that can minimize recurrence and optimize a 
patient’s quality of life. Moreover, the side-effects of con-
ventional treatment options often limit compliance and 
efficacy. AUB can significantly impact fertility, particu-
larly when endometriosis or adenomyosis are present.96 

Preserving fertility whilst effectively managing AUB is a 
crucial consideration for many women of reproductive 
age. There is a clear unmet need for innovative and 
effective approaches that can ensure bleeding control, 
fertility preservation and patient compliance.52

Most clinical studies have reported the efficacy and tol-
erability of NET (5 mg three times daily or 10 mg once daily 
for 3 weeks) in AUB management.73,74 However, a shorter 
treatment duration may improve patient compliance 
and minimize adverse side-effects. Based on the sever-
ity of AUB, a thrice-daily 5 mg dose may be replaced 
by a single daily dose of 10 mg or 15 mg NET/NETA from 
day 5 to day 26 of the menstrual cycle to decrease the 
dosing frequency, and thereby improve patient compli-
ance. Further, a daily dose of 10 mg/15 mg NET instead 
of a thrice-daily 5 mg dose for approximately 2 weeks 
could help effectively manage acute AUB. Therefore, 
future clinical trials are necessary to determine the effi-
cacy of 15 mg NET taken once daily for 3 weeks in AUB 
management.

Interventions for adolescents and young women with 
HMB and dysmenorrhea should be developed and 
implemented based on the needs of the patients to 
improve their quality of life. Education programmes 
for parents and teachers of adolescents with HMB and 
dysmenorrhea, health professionals (including general 
practitioners and specialists) and the general public, are 
likely to be useful in addressing these issues and man-
aging expectations.7 Therefore, future research should 
also focus on quantifying these needs in a large sample.

Conclusion
AUB is indeed a significant health concern that pro-
foundly impacts women’s lives, that of their families and 
society as a whole. Raising awareness regarding AUB, 
and ensuring that women have access to appropriate 
healthcare services is essential to mitigate its impact 
on individuals and society. Depending on the severity 
and cause of AUB, its management ranges from lifestyle 
modifications and hormonal therapies to more inva-
sive procedures or surgery. Unfortunately, most hormo-
nal therapies have side-effects that limit their efficacy. 
However, controlled-release formulations of NET/NETA 
could help maintain constant drug levels in the blood 
and exert minimal side-effects. Therefore, NET and NETA 
are promising therapeutic agents for effective AUB 
management.
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