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What is already known on this topic?

Heavy menstrual bleeding (HMB) is a common issue among adolescents, with differential diagnoses ranging from anovulation to
coagulopathy. Excessive menstrual blood loss can severely impact both emotional and physical quality of life. Currently, there are no
specific guidelines for managing adolescent HMB, though cases involving heavy bleeding require immediate intervention.

What this study adds?

Anovulatory cycles are the primary cause of HMB in adolescents; however, other potential causes must also be considered. The initial
treatment for adolescent HMB typically involves hormonal or hemostatic therapies. In addition, this study demonstrated that adolescents
with severe uterine bleeding but no anemia were successfully treated with tranexamic acid monotherapy.

Abstract

Objective: Heavy menstrual bleeding (HMB) in adolescents often manifests as “excessive bleeding” and may result in acute anemia
requiring emergency treatment. The aim of this study was to evaluate the diagnostic and management options for adolescents with
HMB.

Methods: Retrospective data were collected from patients’ medical records. Adolescents were classified based on the degree of anemia:
Group 1 included patients with hemoglobin (Hb) levels of <8 g/dL; Group 2, Hb levels of 8-10 g/dL; Group 3, Hb levels of 10-12 g/dL; and
Group 4, Hb levels of >12 g/dL. Admission and follow-up characteristics were compared across groups.

Results: The cohort consisted of 122 adolescents with a mean age of 13.7 + 1.9 years, 42.7 % of whom experienced menstrual irregularity
within two years of menarche. The median duration of bleeding was 16 (10-30) days. Anovulation was identified in 57.8 % of patients.
Polycystic ovary syndrome was diagnosed in 32 (25%) adolescents, hypothyroidism in 6 (4.7 %), uterine structural anomalies in 3
(2.3%), and hyperprolactinemia in 3 (2.3 %), 2 of whom had microprolactinoma. One adolescent was diagnosed with von Willebrand
disease following a hematological evaluation.

Conclusion: Primary care providers should understand normal menstrual cycle patterns and thus be adept at identifying HMB. Early
recognition of the underlying etiology in adolescents facilitates timely diagnosis, helping to prevent severe anemia and potential
hospitalization.
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Introduction Obstetrics (FIGO) as excessive menstrual blood loss that
negatively affects a woman’s physical, emotional, social, and
material quality of life (1,2). ACOG further specifies that HMB
refers to menstrual bleeding lasting more than seven days
and/or resulting in blood loss exceeding 80 mL per cycle (2).

Heavy menstrual bleeding (HMB) is defined by both the
American College of Obstetricians and Gynecologists
(ACOQ) and the International Federation of Gynecology and
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The ACOG and the American Academy of Pediatrics
highlight the menstrual cycle as a “vital sign” for girls,
urging clinicians to educate adolescents and caregivers
about typical menstrual patterns (2). Menarche is deemed
normal between the ages of 10.5 and 15.5 years (3), while
a typical adolescent menstrual cycle ranges from 21 to 45
days, with periods lasting 3 to 7 days (4). Normal menstrual
flow typically involves the use of three to six pads per day.
However, research indicates that relying on pad counts
may not accurately reflect menstrual flow, particularly
in adolescents. This is due to factors such as unreliable
reporting, the use of products with varying absorbency
levels, or changing products before they are fully saturated
(5,6).

Menstruation remains a taboo subject in some cultures,
where it may not be discussed at all (7). Consequently,
some young women may never have received education
about menstruation. Even in high-income countries, both
adolescents and their parents frequently report discomfort
discussing the topic, contributing to poor menstrual health
literacy (8). HMB is often under-reported among adolescents
because its definition relies on subjective experiences
without clear reference points and is influenced by individual
perceptions of what is considered “normal”. This can result
in delays in identifying heavy or prolonged menstrual
bleeding, increasing the risk of associated morbidity.

FIGO recommends classifying HMB according to the
PALM-COEIN system, which includes polyp, adenomyosis,
leiomyoma, malignancy and hyperplasia, coagulopathy,
ovulatory dysfunction, endometrial, iatrogenic, and not
otherwise classified categories (1). In adolescents, non-
structural causes of abnormal bleeding patterns are
significantly more common than structural ones, with
ovulatory dysfunction accounting for 90% of HMB cases
in this population (9). HMB frequently affects adolescents,
with unpredictable and prolonged periods often occurring
shortly after menarche (4). Among Swedish adolescents, the
prevalence of HMB was documented at 37 %, representing a
significant source of distress (10). HMB in adolescents often
necessitates urgent medical intervention. Many adolescents,
both with and without underlying bleeding disorders,
present to emergency departments with HMB. However,
limited information is available about the management
decisions made for these patients (11). While several reports
address the treatment of HMB, there remains a lack of robust
evidence-based guidance for its diagnosis and management
(7,12,13).

In our single-center retrospective study, we analyzed
the clinical characteristics and management options of
adolescent patients referred to a pediatric endocrinologist

for the evaluation and treatment of their HMB, with or
without associated iron deficiency anemia.

Methods

A retrospective chart review was conducted to identify
eligible patients, defined as girls younger than 18 years
who were referred to a tertiary care hospital for HMB
between 8 February 2021 and 30 June 2024. The study was
approved by the Non-Interventional Clinical Research Ethics
Committee of Samsun University (approval no: 2024/4/15,
date: 14/02/2024).

Data collected for analysis included patient demographics,
age at referral, age at menarche, average duration of
bleeding, laboratory workup results, ultrasound findings,
the presence of other medical conditions or medication
use, and family history of HMB or thrombosis. The selected
treatment and final diagnosis were also documented. In
addition, for patients with hemoglobin (Hb) levels of <10
g/dL, the time to recovery of the Hb and ferritin levels was
recorded. Patients were excluded from the study if they
had a pre-existing diagnosis of a coagulation or bleeding
disorder or had not yet reached menarche.

The parameters defining HMB included a menstrual
duration of at least seven days, with patients reporting
either “flooding,” bleeding through a pad in <2 hours during
most periods, or the use of highly absorbent products (2).

Laboratory tests were performed for all patients to evaluate
the severity of bleeding and to identify potential underlying
causes of HMB. At our institution, patients presenting with
HMB undergo a first tier of laboratory investigations, which
includes a complete blood count, ferritin level, prothrombin
time, activated partial thromboplastin time, bleeding
time, thyroid function tests (including free thyroxine and
thyroid-stimulating hormone), prolactin, progesterone, total
testosterone, and beta human chorionic gonadotropin. For
patients in the present study with a significant bleeding history
or those on oral hormone therapy where initial laboratory
tests appear normal, the hematologist repeated the von
Willebrand disease (VWD) panel. Any abnormal laboratory
results were retested at least twice for confirmation.

The definition of anovulation was based on the following
two criteria: menstrual bleeding occurring more frequently
than every 21 days or being excessive in nature, and a
serum progesterone level of <0.5 ng/mL at the time of
diagnosis and/or the exclusion of other identified causes of
HMB (9,14).

All adolescents were classified according to the degree
of anemia. Group 1 included patients with Hb levels
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of <8 g/dL (severe anemia), while Group 2 consisted of
those with Hb levels of 8-10 g/dL (serious anemia). Group
3 included patients with Hb levels of 10-12 g/dL (moderate
anemia), and Group 4 comprised patients with Hb levels
of 212 g/dL (mild or no anemia). Admission and follow-up
characteristics were compared across the four groups.

The primary clinical goal in managing HMB was to restore
hemodynamic stability by addressing anemia while
determining the underlying cause. Patients with Hb levels of
<7 g/dL or those with Hb levels of <10 g/dL accompanied
by active bleeding were admitted to the hospital.

Patients with hemodynamic instability were transfused
with erythrocyte suspension. For those treated with
combined oral contraceptives (COCs), pills containing
at least 30 mcg of ethinyl estradiol were preferred and
administered every 6 to 8 hours until the bleeding ceased.
Once the bleeding stopped, the dosage was gradually
reduced to once daily and continued until Hb levels
exceeded 10 g/dL. Cyclic treatment was then initiated. For
patients with Hb levels of 10-12 g/dL, iron supplementation
with 100 mg of elemental iron per day was prescribed
to address persistent blood loss. Patients with regular
menstrual cycles but heavy bleeding episodes each month
were treated with oral tranexamic acid (10 mg/kg/day) to
reduce menstrual flow.

Descriptive statistics were used to analyze the data. Selection
bias was minimized by including all adolescents referred to
our institution for the evaluation of HMB during the study
period.

Statistical Analysis

All statistical analyses were performed using SPSS, version
25 (IBM Corp., Armonk, NY, USA). Data are expressed as
mean + standard deviation or median (25"-75" percentile).
The Kolmogorov-Smirnov test was used to assess the
normality of the variables. Descriptive analyses are
presented as mean + standard deviation for variables with a
normal distribution. Student’s t-test was used to compare the
means of continuous variables with a normal distribution.
The Mann-Whitney U test, with appropriate confidence
intervals, was used for non-parametric measurements. A
p-value of <0.05 was considered statistically significant in
all analyses.

Results

In total, 122 patients met the study criteria. The mean age
at the time of referral was 13.7 + 1.9 years, and the median
body mass index (BMI) standard deviation score was 0.5
(-0.7 to 1.47). The mean age at menarche was 11.9+ 1.1

years. From the onset of menarche, HMB was observed in
42 % of patients. The prevalence of HMB from the onset
of menarche in Groups 1, 2, 3, and 4 was 23%, 41%,
46.7%, and 48 %, respectively, although the differences in
proportion were not significant. Moreover, HMB occurring
within the first two years after menarche was reported by
68 % of patients.

The median duration of bleeding was 16 (10-30) days. In
the whole cohort, the mean Hb level was 11.07 +2.18 g/
dL, while the median ferritin level was 12 (5.9-20) ng/dL. In
addition, 18 % (n =23) required hospitalization for the acute
management of HMB. Excluding transfused patients, the
recovery times for Hb and ferritin were 2.0 + 1.18 months
and 3.96+1.77 (2-6) months, respectively. However, no
significant differences were observed between the groups
stratified by degree of anemia. Clinical and laboratory
characteristics of patients with HMB are shown in Table 1.

Taking all groups together, anovulation was identified as the
primary cause of HMB in 57.8% of patients. In the study
cohort, 32 (25 %) adolescents were diagnosed with polycystic
ovary syndrome (PCOS), 6 (4.7 %) with hypothyroidism, and
3 (2.3 %) with uterine structural anomalies (uterus didelphys).
Furthermore, three (2.3 %) adolescents were diagnosed with
hyperprolactinemia, two of whom had microprolactinoma.
One girl was diagnosed with vWD following a hematological
evaluation. No cases of other factor deficiencies or platelet
dysfunction/structure were identified. Two patients had a
family history of thrombosis; genetic testing in one of these
patients revealed a homozygous plasminogen activator
inhibitor (PAI) gene mutation.

The distribution of diagnoses across groups is detailed in
Table 2.

Across the full cohort, 28 (21 %) adolescents were found
to have a comorbidity. These included euthyroid chronic
lymphocytic thyroiditis (n=10), autism (n=4), hearing
impairment (n=2), cystic fibrosis (n=1), asthma (n=1),
epilepsy (n= 1), and gastritis (n = 1). Four (3.1 %) adolescents
were using COCs prescribed for hirsutism. Moreover, four
were taking levothyroxine, two were taking metformin, one
was using an inhaled steroid, one was taking levetiracetam,
and one was using a proton pump inhibitor. None of these
medications were found to contribute to bleeding. All serum
beta human chorionic gonadotropin levels were < 0.1 1U/L.
No adolescents had a history of anorexia or bulimia.

Treatment Procedures

Management of HMB was tailored to the underlying etiology
and the severity of bleeding. When all groups were analyzed
together, 10 (8%) adolescents received transfusions with
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Table 1. Clinical and laboratory features of cases with heavy menstrual bleeding

Group 1 Group 2 Group 3 Group 4
Total (Hb < 8 g/dL) (Hb=8-10 g/dL) (Hb=10-12g/dL (Hb>12 g/dL) p value

(n=13) (n=18) (n=30) (n=61)
Age (years) 13.7+1.9 13.9+2.03 142+1.8 13.8+1.9 13.37+2.1 0.33
Menarcheal age 11.9+1.1 11.4+1.04 12+0.8 12+0.9 11.6+1.19 0.25
HMB from menarche (%) 42.7 (n=56) 23.1 (n=3) 33.3 (n=06) 46.7 (n=14) 48.4 (n=30)
;rer:rg;:;:;ty after menarche >2 32 (n=41) 46.2 (n=06) 38.9 (n=7) 233 (n=7) 295 (n=18)
BMI-SDS 0.5 (-0.7-1.55) 0.6 (-1.17-2.4) 0.5 (-1.1-1.4) 1.1 (-0.57-1.9) 0.6 (-0.75-1.45) 0.72
Bleeding duration (days) 16 (10-30) 21.5(13-40.2) 17 (10-21) 15 (8.5-27) 17.5(10-30.7)  0.26
Hemoglobin (g/dL) 11.1.06+2.18 6.67 +£0.9° 8.8+0.56° 11+£0.6° 12.7 +0.734 <0.001*
Platelets (per pL) 31594722 358 +79.0° 324 +96% 340.4 +57.4® 297.7+63.4° 0.02*
Ferritin (ng/dL) 12 (5.9-20) 4 (2-7)* 5 (3.7-10.1)¢ 11 (6.2-17)° 16 (9-23) <0.001*
Progesterone (ng/mL) 0.37 (0.1-1.95) 0.35(0.17-1.8) 0.4 (0.3-1.75) 0.2 (0.09-1.8) 0.4 (0.14-2.2) 0.6
Hb recovery time (months) 2+1.18 (2-3) 2+0.81 (1.25-2.75) 2.1+0.7 (2-3) 2.1+1.34 (1-2.5) 0.24
Ferritin recovery time (months) 396+ 1.77 2-6) 2+2 (2-5) 441.7 (2.7-6) 34+1.9 (2.25-6) 0.45
Polycystic ovarian morphology (%) 18 (n=22) 7.7 (n=1) 16.7 (n=73) 233 (n=7) 17.7 (n=11)
Endometrial thickness (mm) 7 (56-10.2) 6 (5-10) 10 (6.7-12.2) 6 (5-7.6) 8 (4-12) 0.092*

abed:in the same row, groups marked with different supercript letters differ significantly from each other (p <0.05). Groups sharing the same letter are not significantly

different. Post-hoc analyses were performed to determine pairwise differences.
*:p<0.05.

HMB: heavy menstrual bleeding, BMI-SDS: body mass index-standard deviation score, Hb: hemoglobin

Table 2. Differential diagnosis of cases with heavy menstrual bleeding

Group 1 Group 2 Group 3 Group 4
Diagnosis Total (Hb < 8 g/dL) (Hb = 8-10 g/dL) (Hb=10-12 g/dL (Hb > 12 g/dL)
(n=13) (n=18) (n=30) (n=61)
Anovulatory cycle (%) 57.8 (n=74) 76.9 (n=10) 55.6 (n=10) 46.7 (n=14) 57.4 (n=735)
PCOS (%) 25 (n=32) 7.7(n=1) 27.8 (n=5) 30 (n=9) 26.2 (n=16)
Hypothyroidism (%) 4.7 (n=6) 10 (n=3) 4.9 (n=3)
Iatrogenic 3.1 (n=4) 56 (n=1) 6.7 (nN=2) 1.6(n=1)
Hyperprolactinemia 2.3 (n=3) 5.6 (n=1) 3.3 (n=2)
Uterine anomaly 2.3 (n=3) 33 (n=1) 3.3 (n=2)
Others 2.3 (n=73) 7.7 (n=1) 56 (n=1) 33 (n=1)
Endometrial causes 0.8(n=1) 7.7 (n=1)
Bleeding disorder 08 (n=1) 1.6 (n=1)

PCOS: polycystic ovary syndrome, Hb: hemoglobin

erythrocyte suspension, 100 (76 %) were treated with iron
supplementation, 62 (53 %) received COCs, and 56 (42 %)
were treated with tranexamic acid. Sixteen (12 %) patients
were monitored without any specific treatment. One patient,
who presented at the age of 10.1 years, had menarche
before the age of 10 years and had experienced continuous
bleeding since menarche; this patient was treated with
leuprolide acetate. Table 3 outlines the treatment differences
across the groups.

Two adolescents with normal pelvic ultrasound (PUS)
findings did not respond to a combination of COCs and
tranexamic acid therapy. Pelvic magnetic resonance

imaging was performed for these patients, and the findings
were normal.

Discussion

Ensuring timely and adequate access to appropriate care is
important when managing HMB, as delays in treatment may
lead to severe anemia, reduced quality of life, and increased
rates of depression and anxiety. In a population-based study
of 1,000 healthy Swedish girls, 73% reported menstrual
problems, with 37 % experiencing HMB (10). Similarly, other
population-based studies reported that 12.1% and 17.9%
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of girls in Nigeria and Hong Kong, respectively, experienced
HMB (14,15).

An immature hypothalamic-pituitary-ovarian axis during
the peri-menarchal period can result in anovulatory cycles
and heavy, irregular menstrual bleeding. Within the first two
years after menarche, anovulatory cycles are common and
are considered part of normal physiological development
(4). Studies have shown that 60% to 80% of adolescents
have regular cycles within three years after menarche, while
it may take up to 5 to 6 years for 95% of women to achieve
normal cycles (12). The findings of the present study align
with existing evidence, demonstrating that anovulation is
the most common cause of HMB in adolescents (2).

Endocrine disorders that can cause anovulation include
PCOS, thyroid dysfunction, adrenal insufficiency, Cushing
syndrome, hyperprolactinemia, and diabetes mellitus (4). In
our cohort, PCOS was identified in 32 % of participants. By
comparison, a study of Turkish adolescents with abnormal
uterine bleeding reported a PCOS prevalence of 16% (9).
In addition, long-term studies indicate that up to 59% of
adolescents with abnormal uterine bleeding meet the
diagnostic criteria for PCOS (16). The higher detection
rate of PCOS in our cohort may be attributed to the large
sample size and the routine use of PUS and testosterone
measurements for all patients with HMB. Furthermore,
the increasing prevalence of obesity in our society may
contribute to a rise in PCOS cases, making it a more
common cause of HMB.

In the present study, hypothyroidism was identified in six
(4.7 %) patients. This frequency aligns closely with existing
literature (12). Both hypothyroidism and hyperthyroidism
may contribute to HMB and so thyroid function tests

should be included in the initial evaluation of patients with
HMB.

Hyperprolactinemia was identified in three (2.3 %) patients
in our cohort, two of whom were treated with cabergoline
following a diagnosis of prolactinoma. By contrast,
two previous studies from Turkiye with sample sizes
of 22 and 79 patients, respectively, reported no cases of
hyperprolactinemia (9,12). The higher rate observed in our
study may be attributable to the larger number of patients
included. We recommend that prolactin levels be monitored
in all patients presenting with HMB, ideally before initiating
treatment with COCs.

Structural causes of HMB, such as endometrial and cervical
polyps, adenomyosis, and uterine abnormalities, are
uncommon in adolescents (4). One study reported that
structural causes were found in only 1.3% of adolescents
who underwent PUS for HMB evaluation (17). In the present
study, three (2.3%) cases of uterine abnormalities were
identified, a rate consistent with the literature. Endometrial
causes of HMB in adolescents are also rare, accounting
for <10% of HMB cases (6). Endometritis due to pelvic
inflammatory disease is the most common cause of
endometrial bleeding in adolescents (4). In our cohort one
case of an endometrial polyp was found, but no cases of
pelvic inflammatory disease were observed, aligning with
the findings reported in the literature.

latrogenic causes of HMB include anticoagulants, hormonal
contraception, and other drugs that affect ovulation, such as
antipsychotics (18). Hormone therapy is the most common
iatrogenic cause of HMB. Both COCs and progesterone-
only pills may contribute to HMB, with irregular bleeding
being more frequent in patients using progesterone-only

Table 3. Treatment of cases with heavy menstrual bleeding

Group 1 Group 2 Group 3 Group 4
Treatment Total (Hb < 8 g/dL) (Hb = 8-10 g/dL) (Hb=10-12 g/dL  (Hb> 12 g/dL)

(n=13) (n=18) (n=30) (n=61)
I(%) 75.8 (n=97) 100 (n=13) 100 (n=18) 100 (n=30) 49.2 (n=30)
COCs therapy (%) 51.6 (n=66) 100 (n=13) 100 (n=18) 50 (n=15) 27.9 (n=17)
T (%) 43 (n=55) 69.2 (n=9) 55 (n=11) 36.7 (n=11) 36.1 (n=22)
Erythrocyte suspension therapy (%) 7.8 (n=10) 38.5 (n=5) 222 (n=4) 0 0
Only I (%) 15.6 (n=20) 0 0 33.3 (n=10) 14.8 (n=9)
I+ COCs (%) 26.6 (n=34) 30.8 (n=4) 44.4 (n=8) 30 (n=9) 18 (n=11)
I+COCs+T (%) 22.7 (n=29) 69.2 (n=9) 55.6 (n=10) 20 (n=6) 49 (n=3)
I+T (%) 11.7 (n=15) 0 0 16.7 (n=5) 13.1 (n=8)
Only T (%) 7.8 (n=10) 0 0 0 16.4 (n=10)
COCs+T (%) 0.8 (n=1) 0 0 0 1.6 (n=1)
Untreated follow-up 125 (n=15) 0 0 0 26.2 (n=15)

COCs: combined oral contraceptives, T: tranexamic acid therapy, I: iron therapy, Hb: hemoglobin
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pills (5,7). In the present study, four (3.1%) cases of
prolonged menstrual bleeding were associated with the use
of COCs prescribed for hirsutism. Proper administration
of COCs, such as taking the pill consistently at the same
time daily, avoiding missed doses, and refraining from
concurrent use of drugs that alter estrogen metabolism,
may help reduce or prevent HMB.

The prevalence of bleeding disorders in the general
population is 1% to 2 %, but this rate increases significantly
to 20% to 33 % in adolescents with HMB (19). In our study,
one adolescent was diagnosed with vWD, with HMB as her
first presenting symptom. vWD, the most common inherited
bleeding disorder in women with HMB, is caused by a
quantitative or functional defect in von Willebrand factor
and affects approximately 1% of the general population
(20). While the severity of vWD varies, nearly all affected
women experience HMB (3). The literature indicates that
bleeding disorders are the second most common cause of
HMB in adolescents after anovulation and are particularly
prevalent in females presenting with HMB at menarche (19).
Coagulopathy may be suspected as the etiology if bleeding
is cyclical, but excessive in volume or duration (4). However,
in the present study, the patient with vWD experienced
prolonged menstrual bleeding that began after menarche,
and her anemia was not severe. These findings suggest that
any patient with prolonged menstrual bleeding should be
evaluated for a bleeding diathesis, even if there is no family
history of severe anemia or coagulopathy.

Treatment of HMB frequently involves hormone therapy,
and it is important to evaluate for contraindications to COCs,
including a family history of thromboembolic events (21).
The prevalence of homozygous methylenetetrahydrofolate
reductase (MTHFR) gene mutation, which alters B vitamin
metabolism, in the Turkish population reportedly ranges
from 3% to 6% (22). In the present study, no cases of
homozygous MTHFR mutation were identified among
patients with a family history of thrombosis. However,
a homozygous PAI gene mutation was detected in one
adolescent. These findings underscore the importance of
screening for thrombophilic gene mutations in patients with
a family history of thromboembolic events before initiating
hormone therapy.

The initial approach to treating HMB involves medical
management using hormonal therapy, hemostatic agents,
or a combination of both. Treatment options include
COCs, oral progestins, antifibrinolytics, non-steroidal anti-
inflammatory drugs (NSAIDs), gonadotropin-releasing
hormone analogs, and, where possible, addressing the
underlying pathology (18). Although various hormonal
therapies have been shown to effectively stop menstrual

bleeding, there is limited evidence to suggest the superiority
of one option over another (4). In our cohort, treatment
decisions were primarily guided by the degree, duration, and
pattern of anemia. Except for patients in Group 4, all others
received COCs and iron supplementation. Two patients
with prolactinoma were treated with cabergoline, while
a gonadotropin-releasing hormone analog was used for a
patient with early menarche and heavy uterine bleeding.
NSAIDs were not used as a first-line treatment in any patient
because NSAIDs can affect platelet function (23). Thus, they
were not administered before completing a comprehensive
hematological evaluation.

Ferritin levels serve as a key indicator of the body’s iron
status, with low serum ferritin levels being predictive of
excessive menstrual blood loss. The threshold for low
ferritin is typically defined as < 15 pg/L (3). In the present
study, the mean ferritin level was 12 pg/L. Iron deficiency,
even without anemia, has been associated with increased
muscle fatigue, impaired memory, and learning difficulties
in adolescents, while fatigue is commonly reported by
young women with HMB (24). Iron supplementation should
continue until anemia resolves and for an additional three
months thereafter to replenish iron stores (3). A review
of clinical guidelines for managing iron deficiency and
iron-deficiency anemia in HMB, although not specifically
focused on adolescents, recommends oral iron therapy as
the preferred treatment for individuals with mild anemia
or non-anemic iron deficiency (indicated by low ferritin
levels). This approach is also suggested for patients at high
risk of developing iron deficiency (25). Adolescents with
severe uterine bleeding should be monitored for iron status
even after bleeding has ceased. In our study, the overall
ferritin recovery time (to 20 pg/L) across the whole cohort
was 3.96 + 1.77 (2-6) months, emphasizing the importance
of long-term follow-up and the prevention of recurrent
bleeding.

Tranexamic acid therapy was used in combination with
iron or COCs in 44% of patients in the present study
and as monotherapy in 16% of patients within Group 4.
No side effects related to tranexamic acid were observed.
Tranexamic acid therapy is particularly suitable for patients
with regular cycles and long or heavy bleeding. It is also a
preferred option for those where concerns about potential
impacts on height from COCs treatment exist. Tranexamic
acid, an antifibrinolytic agent, is a viable option for non-
hormonal treatment or as an adjunct to hormonal therapy
for HMB when monotherapy is ineffective (21). The
medication is approved for use in patients with HMB and
is typically administered orally every 8 hours for 5 days
during menstruation, regardless of whether the patient has
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a bleeding disorder. Although tranexamic acid has been
associated with a potentially increased risk of thrombosis,
clinical studies indicate that the incidence of thrombosis
in women treated with tranexamic acid is comparable to
the spontaneous incidence in untreated women (23,26).
One study evaluated the efficacy of tranexamic acid in
adolescents with HMB through an open-label, prospective,
multicenter trial involving 32 adolescents aged 10 to 19
years. Participants were treated with 1,300 mg of tranexamic
acid orally three times daily for the first five days of their
menstrual cycle and were followed for four months. The
study demonstrated a reduction in mean blood loss and
an improvement in quality-of-life scores (27). Consistent
with the literature, patients with severe uterine bleeding but
no anemia were successfully treated with tranexamic acid
monotherapy in our cohort.

Many existing guidelines recommend PUS as a first-line
diagnostic tool for assessing HMB (28). ACOG also states
that the decision to order a PUS for abnormal or heavy
bleeding is at the provider’s discretion (23).

In our clinical experience, PUS is typically sufficient for
imaging pelvic structures and assessing endometrial
thickness. In the present study, uterine abnormalities were
identified in three patients, and endometrial polyps were
found in one patient. Similar findings were reported in
the study by Kizilcan et al. (9). Two patients were further
evaluated with magnetic resonance imaging because of
a lack of response to treatment and normal findings on
ultrasound. Given that structural causes are uncommon in
the etiology of severe uterine bleeding in adolescents, more
invasive imaging options may be reserved for selected
cases. Surgical treatment of HMB in adolescents should
be avoided unless absolutely necessary for life-saving
interventions because it poses a significant risk to future
fertility (18).

Study Limitations

Due to the retrospective nature of the study, reliance on
information documented in medical records was necessary,
which may have introduced limitations in data accuracy and
completeness. Larger studies are needed to provide more
robust and generalized results.

Conclusion

Primary care providers should be well-informed about the
characteristics of a normal menstrual cycle and capable
of identifying HMB, especially in adolescent girls. Early
recognition of the etiology of HMB in adolescents is
very important because it facilitates timely intervention,

potentially preventing severe anemia, hospitalization, and
prolonged school absences. Early detection also helps
reduce psychological impacts associated with HMB. For
adolescents, anovulatory cycles are the most common cause
of HMB, but other potential causes should be thoroughly
investigated. Hormonal and hemostatic therapies are the
primary treatment options for managing adolescent HMB.
Effective management of HMB in adolescents requires a
personalized approach, including a thorough evaluation
of the underlying cause, prompt acute treatment when
needed, and a long-term plan to promote regular menstrual
cycles and overall well-being.

Ethics

Ethics Committee Approval: The study was approved by
the Non-Interventional Clinical Research Ethics Committee
of Samsun University (approval number: 2024/4/15, date:
14/02/2024).

Informed Consent: Retrospective study.

Footnotes

Authorship Contributions

Surgical and Medical Practices: Tugba Kontbay Cetin, Zuhal
Keskin Sarilar, Concept: Tugba Kontbay Cetin, Design:
Tugba Kontbay Cetin, Zuhal Keskin Sarilar, Data Collection
or Processing: Tugba Kontbay Cetin, Zuhal Keskin Sarilar,
Analysis or Interpretation: Tugba Kontbay Cetin, Zuhal
Keskin Sarilar, Literature Search: Tugba Kontbay Cetin,
Writing: Tugba Kontbay Cetin.

Financial Disclosure: The authors declared that this study
received no financial support.

References

1. Munro MG, Critchley HOD, Fraser IS; FIGO Menstrual Disorders
Committee. The two FIGO systems for normal and abnormal uterine
bleeding symptoms and classification of causes of abnormal uterine
bleeding in the reproductive years: 2018 revisions. Int ] Gynaecol
Obstet. 2018;143:393-408. Epub 2018 Oct 10.

2. No authors listed. Committee opinion no. 651 summary: menstruation
in girls and adolescents: using the menstrual cycle as a vital sign.
Obstet Gynecol. 2015;126:1328.

3. Luiro K, Holopainen E. Heavy menstrual bleeding in adolescent: normal
or a sign of an underlying disease? Semin Reprod Med. 2022;40:23-31.
Epub 2021 Nov 3.

4. Kabra R, Fisher M. Abnormal uterine bleeding in adolescents. Curr
Probl Pediatr Adolesc Health Care. 2022;52:101185. Epub 2022 May 4.

5. Sanchez |, Andrabi S, Bercaw JL, Dietrich JE. Quantifying the PBAC
in a pediatric and adolescent gynecology population. Pediatr Hematol
Oncol. 2012;29:479-484.

6. Slap GB. Menstrual disorders in adolescence. Best Pract Res Clin Obstet
Gynaecol. 2003;17:75-92.



] Clin Res Pediatr Endocrinol

Kontbay Cetin T and Keskin Sarilar Z.
Heavy Menstrual Bleeding in Adolescents

10.

11.

12.

Guven AG, Kizilkan MP, Tasar MA, Akgul S. An assessment of the
quality of YouTube videos as a resource for adolescents experiencing
abnormal uterine bleeding. ] Pediatr Adolesc Gynecol. 2024;37:137-
141. Epub 2023 Dec 18.

Armour M, Hyman MS, Al-Dabbas M, Parry K, Ferfolja T, Curry C,
MacMillan F Smith CA, Holmes K. Menstrual health literacy and
management strategies in young women in Australia: a national online
survey of young women aged 13-25 years. | Pediatr Adolesc Gynecol.
2021;34:135-143. Epub 2020 Nov 12

Kizilcan Cetin S, Aycan Z, Ozsu E, Siklar Z, Ceran A, Erisen Karaca S,
Senyazar G, Berberoglu M. Evaluation of abnormal uterine bleeding in
adolescents: single center experience. J Clin Res Pediatr Endocrinol.
2023;15:230-237. Epub 2023 Feb 16.

Friberg B, Ornd AK, Lindgren A, Lethagen S. Bleeding disorders among
young women: a population-based prevalence study. Acta Obstet
Gynecol Scand. 2006;85:200-206.

Kendel NE, Stanek JR, Haamid FW, Powers JM, O’Brien SH. Emergency
department evaluation of abnormal uterine bleeding in US children’s
hospitals. ] Pediatr Adolesc Gynecol. 2022;35:288-293. Epub 2022 Jan
6.

Elmaogullari S, Aycan Z. Abnormal uterine bleeding in adolescents. ]
Clin Res Pediatr Endocrinol. 2018;10:191-197. Epub 2018 Feb 28

. Haamid F Sass AE, Dietrich JE. Heavy menstrual bleeding in

adolescents. | Pediatr Adolesc Gynecol. 2017;30:335-340. Epub 2017
Jan 17.

. Barr E Brabin L, Agbaje S, Buseri E Ikimalo J, Briggs N. Reducing iron

deficiency anaemia due to heavy menstrual blood loss in Nigerian rural
adolescents. Public Health Nutr. 1998;1:249-257.

. Chan SS, Yiu KW, Yuen PM, Sahota DS, Chung TK. Menstrual problems

and health-seeking behaviour in Hong Kong Chinese girls. Hong Kong
Med J. 2009;15:18-23.

. Wiksten-Almstromer M, Hirschberg AL, Hagenfeldt K. Prospective

follow-up of menstrual disorders in adolescence and prognostic factors.
Acta Obstet Gynecol Scand. 2008;87:1162-1168.

. Pecchioli Y, Oyewumi L, Allen LM, Kives S. The utility of routine

ultrasound in the diagnosis and management of adolescents with
abnormal uterine bleeding. ] Pediatr Adolesc Gynecol. 2017;30:239-
242. Epub 2016 Oct 6

20.

22.

23.

24.

25.

26.

27.

28.

. Hernandez A, Dietrich JE. Abnormal uterine bleeding in the adolescent.

Obstet Gynecol. 2020;135:615-621.

. No authors listed. Screening and management of bleeding disorders

in adolescents with heavy menstrual bleeding: ACOG COMMITTEE
OPINION SUMMARY, Number 785. Obstet Gynecol. 2019;134:658-
659.

Vo KT, Grooms L, Klima J, Holland-Hall C, O’Brien SH. Menstrual bleeding
patterns and prevalence of bleeding disorders in a multidisciplinary
adolescent haematology clinic. Haemophilia. 2013;19:71-75. Epub
2012 Sep 25.

. Borzutzky C, Jaffray ]. Diagnosis and management of heavy menstrual

bleeding and bleeding disorders in adolescents. JAMA Pediatr.
2020;174:186-194.

Ozmen F Ozmen MM, Ozalp N, Akar N. The prevalence of factor V
(G1691A), MTHFR (C677T) and PT (G20210A) gene mutations in
arterial thrombosis. Ulus Travma Acil Cerrahi Derg. 2009;15:113-119.

No authors listed. ACOG committee opinion no. 557: Management of
acute abnormal uterine bleeding in nonpregnant reproductive-aged
women. Obstet Gynecol. 2013;121:891-896.

Johnson S, Lang A, Sturm M, O’Brien SH. Iron deficiency without
anemia: a common yet under-recognized diagnosis in young
women with heavy menstrual bleeding. ] Pediatr Adolesc Gynecol.
2016:;29:628-631. Epub 2016 Jun 1

Mansour D, Hofmann A, Gemzell-Danielsson K. A review of clinical
guidelines on the management of iron deficiency and iron-deficiency
anemia in women with heavy menstrual bleeding. Adv Ther.
2021;38:201-225. Epub 2020 Nov 27.

Bryant-Smith AC, Lethaby A, Farquhar C, Hickey M. Antifibrinolytics
for heavy menstrual bleeding. Cochrane Database Syst Rev.
2018;4:CD000249.

O’Brien SH, Saini S, Ziegler H, Christian-Rancy M, Ahuja S, Hege
K, Savelli SL, Vesely SK. An open-label, single-arm, efficacy study
of tranexamic acid in adolescents with heavy menstrual bleeding. ]
Pediatr Adolesc Gynecol. 2019;32:305-311. Epub 2019 Feb 5

Rosen MW, Compton SD, Weyand AC, Quint EH. The utility of pelvic
ultrasounds in adolescents presenting to the emergency department
with abnormal uterine bleeding. ] Pediatr Adolesc Gynecol.
2023;36:455-458. Epub 2023 May 12



