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INTRODUCTION
The recommendations present the current knowledge
and procedures, which can be modified and changed in
some cases, after careful analysis of a given clinical situa-
tion, which in the future may become the basis for their
modification and updating.

Menstrual cycle in adolescents

Normal menstrual cycles in adolescents last 21-45 days,
with 2-7 days of menstrual bleeding and 20-80 mL of
menstrual blood loss. During the first year after menarche,
the mean duration of the menstrual cycle is 32.2 days. In
the majority of teenagers, in the first 2-3 years after the
menarche, menstrual cycles are irregular, which is caused
by anovulation and immaturity of the hypothalamic-pitui-
tary-ovarian system [1, 2].

Anovulatory menstrual cycles are present typically
during first years of menarche. The rate of ovulation de-
pends on the period of time from the first menstruation
and the age of menarche. Earlier menarche age correlates
with faster onset of ovulatory cycles. Some girls who had
menarche before the age of 12 have ovulation in 50% of
their menstrual cycles in the first year, while at the point
of later menarche, the ovulatory menstrual cycle stabi-
lizes even after 8-12 years. By the 3" year after menarche,
60-80% of menstrual cycles are normalized (mean duration
21-34 days). It is also believed that the time needed to
normalize the menstrual cycle may extend up to 6 years
after menarche [1, 2].
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Abnormal uterine bleeding — definition,
epidemiology, etiology
In adolescents, heavy menstrual bleeding (HMB) is most
often caused by anovulatory irregular menstrual cycles and
can occur in two forms:

— asabnormal uterine bleeding (AUB), the most common
clinical picture, with irregularity in the timing of bleed-
ing, cyclelength and the volume of menstrual blood lost;

— asepisodes of amenorrhea for an average of 3 months, fol-
lowed by 1-day bleeding in the next month (non-cyclicor
insufficient exfoliation of the functional layer of the endo-
metrium, which is thickened, resulting in amenorrhea for
the next few months, during which there is a slow growth
endometrium) — a less common clinical picture [1-3].
Less frequently, heavy menstrual bleeding in adoles-

cents take the form of functional anovulatory uterine bleed-

ing (predominantly at the beginning of adolescence) [1-3].
The most common cause of abnormal bleeding from the

genital tract (AUB) in adolescence is juvenile bleeding, defined
as profuse bleeding with clots lasting more than 10 days,
often leading to anemia, not associated with any organic pa-
thology of the reproductive organ and systemic diseases. The
menstrual blood loss usually exceeds 80 mL. Such bleeding
episodes that are not related to the menstrual cycle can oc-
cur up to 5 years after the menarche; they are characterized
by various bleeding times and intervals between episodes,
as well as different degrees of bleeding: from moderate to
heavy. It is a very common form of menstrual disorders in
adolescence, usually of a functional nature.
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The main cause of juvenile bleeding in girls are anovula-
tory cycles, physiologically lasting up to 2-3 years after the
menarche, caused by immaturity of the hypothalamic-pi-
tuitary-ovary system. However, the etiopathogenesis of
juvenile bleeding has not been clearly established — most
adolescents do not have ovulation in the first years after the
menarche, but only some girls experience abnormal heavy
vaginal bleeding [1-3].

Juvenile bleeding occurs in about 12-37% of adolescent
girls. In 20% of cases, such episodes are observed already
during the first menstruation, and in 80% they occur in the
period from one to two years after the menarche. Such
heavy menstrual bleeding is often described by girls as:
the presence of clots in the menstrual blood = 2.5 cm in
diameter, the need to change the pads/tampons more often
than every hour, the pads / tampons become soaked after
1h for the next 2-3 hours, the use of “double protection”
(a pad and atampon or 2 pads in total), menstrual bleeding,
“gushing”sensations of blood, frequent incidents of leaking
pads, and iron deficiency anemia may occur [1-3].

Abnormal vaginal bleeding in girls in the form of juvenile
bleeding does not have organic origin but is caused by anovu-
lation (90%) or luteal failure (10%). Post-menstrual cycles are
usually anovulatory, more or less irregular, and with varying
degrees of bleeding. During this period, pulse secretion of
gonadotrophins also begins during the day and is regulated
until the frequency and amplitude of the pulses reach the
value characteristic of ovulatory cycles. The mucosa of the
uterine cavity proliferates upon exposure to estrogens in the
follicular phase (normal FSH pulses), and the lack of progester-
oneinthe luteal phase (no LH pulse in the middle of the cycle)
does not adequately stabilize the endometrium which does
not undergo secretory transformation. The mucosa peels
off and there is profuse, unrelated to the menstrual cycle,
sometimes difficult to control bleeding. The endometrium is
atrophied as manifested by continual vaginal bleeding. The
above fact indicate that the use of only progestins (cyclically,
in the luteal phase) in the treatment of adolescent bleeding in
girls often does not bring the expected results and may lead
to the need for curettage of the uterine cavity [1-5].

Excessive, abnormal, prolonged bleeding during ado-
lescence may also occur in girls in other clinical conditions
related to anovulation, such as: eating disorders, weight
changes, chronic systemic diseases, intense emotional
stress, excessive physical activity related to playing sports,
drug abuse, ovarian tumors, endocrine disorders, and poly-
cystic ovary syndrome (PCOS) (20-30% of PCOS patients
have pre-existing AUB) [1-5].

Differential diagnosis
Although the most common type of abnormal bleeding
from the genital tract in adolescent girls are juvenile bleed-

ing (non-ovulatory, functional), which accounts for 45-97%
of all causes, in each case of prolonged bleeding a careful
differential diagnosis should be performed and any possible
etiology of the symptoms should be ruled out. The causes
of AUB in girls include [1-8]:

— juvenile bleeding (non-ovulatory, functional)
— 45-97%;

— pregnancy-related disorders (miscarriage, ectopic preg-
nancy, gestational trophoblastic disease);

— sexually transmitted infections (STI; pelvic inflammatory
syndrome, endometritis, cervicitis, vaginitis, Neissesia
gonorrhoeae and Chlamydia trachomatis infection);

— coagulation disorders (thrombocytopenia, von Wille-
brand’s disease, congenital disorders of coagulation factors,
platelets, leukemia, aplasticanemia, liver failure) — 3-19%;

— endocrine disorders (hypothyroidism and hyperthyroid-
ism, hyperprolactinaemia, PCOS, adrenal gland disease,
ovarian failure in Turner syndrome, after chemothera-
py/radiotherapy);

— cervical diseases (polyps, inflammation, hemangiomas,
neoplastic changes — very rarely);

— vaginal diseases (inflammation, neoplastic changes
— very rarely);

— endometrial pathologies (congenital malformations,
submucosal fibroids, polyps, bleeding associated with
the use of hormonal contraceptives or IUD, neoplastic
changes — very rarely);

— pathologies of appendages (cystic, neoplastic changes);

— endometriosis;

— injuries to the reproductive organ (sexual abuse);

— presence of a foreign body in the vagina (most often
an unremoved, forgotten tampon);

— systemic diseases (diabetes, kidney diseases, systemic
lupus);

— medications used (hormonal contraception, androgens,
spironolactone, anticoagulants, antipsychotics).

The diagnosis of AUB
Important elements in the diagnostic process of juvenile
bleeding are: clinical history, physical examination, basic
laboratory tests and imaging tests (in selected cases). The

clinical history should cover the following issues [1-8]:
Gynecological history

— menarche —the older the age of the first menstruation,
the longer the period of anovulatory cycles, a heavy first
menstruation may suggest congenital disorders of the
coagulation system;

— length and regularity of menstrual cycles (based on the
menstrual calendar and Menstrual Bleeding Question-
naire — MBQ), presence of dysmenorrhea [6];

— characteristics of menstrual bleeding — (based on the
Menstrual Bleeding Questionnaire — MBQ) date of
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the last menstruation, length, abundance, presence of
blood clots during the day and night, average number
of pads/tampons used per day (it is estimated that the
consumption of more than 3 soaked sanitary napkins) or
5-6 saturated, normal-size tampons per day for at least
3 daysis equivalent to blood loss of more than 80 mL) [6];

— episodes of galactorrhea, discharge from the nipples;

— STl risk factors (early age of sexual initiation, high risk
behavior, multiple sexual partners, not using condoms,
having intercourse during menstrual bleeding) and their
history;

— date of last sexual contact, forms of contraception used;

— sexual abuse (may be related to a genital trauma).
Medical history

— presence of systemic diseases (coagulation disorders,
diabetes, kidney and liver diseases, gastroenterologi-
cal disorders);

— prone to bruising, bruising, nosebleeds or gums;

— previous surgical procedures;

— medications used (hormonal contraceptives, anticoagu-
lants, psychiatric drugs);

— the presence of symptoms of hyperandrogenism (acne,
hirsutism, acanthosis nigricans);

— exposure to stress (psychological factors);

— changes in body weight (diet, weight loss, increased
physical activity).
Family history

— afamily history of heavy menstrual bleeding (risk of von
Willebrand disease);

— the presence of coagulation disorders;

— autoimmune diseases;

— endocrine disorders;

— neoplastic diseases.

Physical examination
Next element of the juvenile bleeding diagnostic algo-
rithm is the physical examination, which should start with

a careful assessment of the girl’s general and emotional

condition. Then, a typical physical examination should be

performed, paying particular attention to [1-8]:

— height, weight, BMI, body build, nutritional status, fat
distribution (excluding Cushing’s syndrome, Turner
syndrome);

— measurement of blood pressure (lying down and stand-
ing) and heart rate (excluding cardiovascular disorders
as a consequence of severe anemia);

— presence of headaches, visual disturbances;

— the presence of symptoms of hyperandrogenism;

— presence of symptoms typical for coagulation disorders
(bruises, ecchymosis);

— assessment of the thyroid gland (nodules, enlargement);

— assessment of the breast glands (galactorrhea);

— evaluation of sexual maturation — Tanner scale (pub-
arche, thelarche, adrenarche).

Gynecological examination

Gynecological examination in sexually inactive girls
rarely requires examination with a speculum. It is enough
to perform an internal examination with one finger to as-
sess the palpation of the vaginal part of the cervix and
exclude the presence of a foreign body in the vagina. It is
also possible to supplement such a procedure with a tran-
srectal examination, carefully examining the appendages
area (exclusion of nodular changes). In selected clinical
cases (massive vaginal bleeding, suspected foreign body or
vaginal damage), even in sexually inactive girls, a complete
gynecological examination under general anesthesia should
be performed [1-8].

In sexually active girls, a full gynecological examina-
tion is recommended. Assess the external genitalia (the
size of the clitoris), and in the speculum: the cervix and
vaginal walls (exclusion of STI, foreign body, trauma, deter-
mination of the bleeding site), and at the same time take
a swab to determine bacteriological culture (for Neissesia
gonorrhoeae and Chlamydia trachomatis); in the combined
two-handed examination — determine the correctness of
the uterine body and appendages (excluding palpation,
nodular changes). Sometimes there is a need for a gyneco-
logical examination under general anesthesia, even in sexu-
ally active girls [1-8].

As a supplement to the AUB diagnostic process, it is
recommended to perform an ultrasound examination of the
smaller pelvis (transabdominal transducer with a full blad-
der, rectal or vaginal — in sexually active girls), especially in
the case when gynecological examination shows an adnexal
lesion, suspected developmental defects of the reproduc-
tive organ or when gynecological examination cannot be
performed due to profuse bleeding. In individual indica-
tions, otherimaging tests can also be performed (computed
tomography, magnetic resonance imaging) [1-8].

Laboratory tests

The routine laboratory tests in the diagnosis of adoles-

cent bleeding in girls include [3-5, 7-8]:

— pregnancy test (serum BHCG level, alternatively urine
test) — pregnancy exclusion;

— complete blood count (with level of platelets, reticu-
locytes);

— glucose level;

— assessment of the coagulation system (prothrombin
time — PT, activated partial thromboplastin time
— APTT, bleeding time, activity of selected coagulation
factors); PT and APTT will always be abnormal even in
mild coagulation disorders; with NSAIDs, the bleeding
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time should be assessed 24-48 hours after discontinu-

ing NSAID;

— vonWillebrand factor level assessment (to be performed
a few weeks after discontinuation of estrogen therapy,
which overstates the actual factor level) — approxi-
mately 24% of girls with chronic HMB have von Wille-
brand disease;

— blood group (blood group 0 is associated with a lower
level of von Willebrand factor).

In selected clinical cases, laboratory diagnostics should
be extended to hormonal tests [3-5, 7-8]:

— TSH, T4, fT3 (exclude thyroid disorders);

— prolactin (may be slightly elevated after examination
of the mammary glands, level > 100 ng/mL suggests
pituitary adenoma);

— serum androgen levels (total and free testosterone,
DHEAS, 17-OH-progesterone, androstendione), espe-
cially with symptoms of hyperandrogenism;

— LHand FSH (assessment of the functions of the pituitary
gland and ovaries).

The American College of Obstetricians and Gynecolo-
gists (ACOG) recommends routine coagulation tests for AUB
in girls who are under 18 years of age and have symptoms
of abnormal uterine bleeding, especially if their Hb level is
less than 10 g/dL. At the same time, these patients should be
screened for anemia. In addition, screening for disorders of
the coagulation system should be performed in girls in the
case of: menstruation lasting > 7 days with heavy bleeding
interfering daily activities, history of treatment of anemia,
family history of coagulation disorders, excessive bleeding
after tooth extraction or surgery [8] .

The treatment of AUB

Treatment of abnormal uterine bleeding in girls depends
on the etiology, severity of the bleeding and the degree
of maturity of the hypothalamic-pituitary-ovarian system.
The principle of hormonal treatment of juvenile bleeding is
estrogen supplementation to heal the bleeding sites in the
atrophic endometrium and stimulate its proliferation and
progestogens (in the luteal phase) to stabilize the uterine
mucosa and regulate the menstrual cycle [1-9].

Mild AUB

Mild AUB is a prolonged period of menstrual bleed-
ing or a shortened menstrual cycle lasting from at least
2 months; menstrual blood loss is moderate and the Hb
level is > 12 g/dL [1-9].

The therapeutic management of AUB of mild severity
is preservative (proper diet, lifestyle). It is recommended
to keep a menstrual calendar in order to closely monitor
the following periods. Individually, according to indica-
tions, you can also use: vitamins and iron (preventing ane-

mia), antifibrinolytic drugs that reduce menstrual blood
loss by about 40-50% (aminocaproic acid 20 mg/kg/day
in 2-3 doses, tranexamic acid 1-1.5 g orally 3-4 times/day
up to 5 days during menstruation), non-steroidal anti-in-
flammatory drugs (recommended: mefenamic acid 250mg
2-4times/day, naproxen 250-500 mg 2-4 times/day, ibupro-
fen 600-1200 mg/day, flurbiprofen, diclofenac, indometha-
cin), which reduce the amount of bleeding [1-9].

In the case of mild juvenile bleeding, follow-up is recom-
mended after 3 months or earlier, when the applied treat-
ment does not bring the expected results [1-9].

Moderate AUB

Moderate AUB is defined as prolonged and /or heavy
menstrual bleeding (greater than 7 days) or shortening of
the menstrual cycle with frequent periods (every 7-21 days);
the loss of menstrual blood is moderate, and Hb levels indi-
cate mild anemia (Hb within 10-12 g/dL) [1-9].

Estrogen-progestogen (E-P) therapy, oral contracep-
tives (OCs), or progestogen therapy alone can be used to
treat moderate AUB. E-P therapy is recommended when the
bleeding persists for a long time and the thickness of the
endometrium on ultrasound examination does not exceed
5 mm. The following treatment regimen is proposed [1-9]:

E-P therapy (initial stage):

— estrogen orally 2 x 2 mg for 20 days;

— from day 10, additionally include: dydrogesterone
20 mg/d or micronized progesterone; 100-150 mg/d
for the next 10-14 days;

E-P therapy (cycle 2):

— oral estrogen 2 x 2 mg from the 5t day of the cycle for
20 days;

— from the 15t day of the cycle, additionally include:
dydrogesterone 20 mg/d or micronized progesterone
100-150 mg/d for the next 10 days;

E-P therapy (cycle 3 and 4):

— oral estrogen 1 x 2 mg from the 5t day of the cycle for
20 days;

— from the 15t day of the cycle, additionally include:
dydrogesterone 20 mg/d or micronized progesterone
100-150 mg/d for the next 10 days;

E-P therapy (cycle 5 and 6):

— oral estrogen 1 x 1 mg from the 5t day of the cycle for
20 days;

— from the 15t day of the cycle, additionally include:
dydrogesterone 20 mg/d or micronized progesterone
100-150 mg/d for the next 10 days.

An alternative to E-P therapy (according to ACOG stand-
ards) is oral combined hormonal contraception. Good results
are obtained with the use of OCs containing 30-35 ug ethi-
nylestradiol or natural estradiol and a progestogen ensuring
adequate cycle control and endometrial stabilization (rec-
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ommended: norgestrel 0.3 mg or levonorgestrel 0.15 mg).
OCs containing desogestrel, norgestimate, dydrogesterone
and dienogest also have a beneficial therapeutic effect. In
case of moderate bleeding and mild anemia, it is recom-
mended to use 1 tablet/day for 21 days [10].

When bleeding and anemia are more severe, the recom-
mended dosage is:

— 1 pill 2 times/day for 3-4 days, until the bleeding stops
completely;

— then: 1 pill/day until the end of the 21-day treatment
cycle.

If bleeding returns during the above therapy, the dose
of OCs should be increased to 2 tablets/day until the end
of the 21-day treatment cycle.

Only in the case of massive bleeding and significant
anemia is the following treatment regimen exceptionally
proposed [10]:

— 1 pill 4 times/day for 2-4 days;
— 1 pill 3 times/day for 3 days;
— 1 pill 2 times/day for 2 weeks.

When using such high doses of OCs, due to side effects,
it is often necessary to start antiemetics (recommended
2 hours before each dose of OCs). OCs should be used in
the 21 + 7 scheme, but if the withdrawal bleeding is too
heavy, the interval between packages should be shortened
to 3-4 days. In order to obtain the best cycle control, it is
recommended to extend the OCs therapy (1 tablet/day) to
3-6 menstrual cycles [10].

If there are contraindications to the inclusion of es-
trogens or OCs, or there is poor tolerance of the above
regimens, and as a continuation of EP or OCs therapy, it is
recommended to use only progestagens — cyclically in the
second phase of the menstrual cycle (for 10-12 days when
the bleeding is moderate or 12-14 days when the bleeding
is moderate, prolonged and abundant). Recommended
progestogens, well stabilizing the endometrium in adoles-
cents, are MPA (10-20 mg/day), 19-nortestosterone deriva-
tives: NETA (5-10 mg/day) and lynesterol (5-10 mg/day)
and dydrogesterone (10-20 mg/day). Alternatively, one
can administer progesterone (100-200 mg) intramuscularly
once, followed by a 10-14-day substitution with oral pro-
gestogen. The use of cyclic progestogenic therapy should
be continued for the next 3-6 months [9].

There are also clinical reports showing a beneficial effect
of the intrauterine hormonal contraceptive system (releas-
ing levonorgestrel) and long-acting GnRH analogues (used
for the longest period of 6 months) in the treatment of
moderate and severe adolescent bleeding [11].

Additionally, in moderate AUB, according to individual
indications, the following can be used: vitamins and iron
preparations (correction of anemia), antifibrinolytics, NSAIDs
and possibly antibiotic therapy [1-9].

Severe AUB

Severe AUB is defined as profuse, prolonged vaginal
bleeding associated with a disturbed menstrual cycle; men-
strual blood loss is significant and Hb levels indicate signifi-
cant anemia (Hb levels < 10 g/dL). Symptoms of increasing
anemia and haemodynamic failure are often observed, and
in most cases hospitalization is indicated (especially when
Hb < 7 g/dL).

In the treatment of severe AUB (Hb 8-10 g/dL) and
haemodynamic stability, it is recommended to use E-P
therapy in the following scheme [1-9]:

E-P therapy (initial stage):

— oral estrogen 2-4 mg every 6 hours until bleeding stops
or significantly reduces, then:

— estrogen orally 2 x 2 mg until the end of the 20-day
treatment cycle;

— from day 10, additionally include: dydrogesterone
20 mg/d or micronized progesterone 100-150 mg/d
for the next 10-14 days;

E-P therapy (cycle 2):

— oral estrogen 2 x 2 mg from the 5t day of the cycle for
20 days;

— from the 15t day of the cycle, additionally include:
dydrogesterone 20 mg/d or micronized progesterone
100-150 mg/d for the next 10 days;

E-P therapy (cycle 3 and 4):

— oral estrogen 1 x 2 mg from the 5% day of the cycle for
20 days;

— from the 15t day of the cycle, additionally include:
dydrogesterone 20 mg/d or micronized progesterone
100-150 mg/d for the next 10 days;

E-P therapy (cycle 5 and 6):

— oral estrogen 1 x 1 mg from the 5% day of the cycle for
20 days;

— from the 15t day of the cycle, additionally include:
dydrogesterone 20 mg/d or micronized progesterone
100-150 mg/d for the next 10 days.

Alternatively (ACOG guidelines) in the treatment of se-
vere AUB (Hb 8-10 g/dL) and ineffectiveness of E-P therapy,
the use of OCs (containing 30-50 ug ethinylestradiol and
norgestrel/levonorgestrel) is exceptionally proposed in the
following scheme [10]:

— 1 pill every 4 hours until bleeding stops or is significantly
reduced then:

— 1 pill 4 times/day for 2-4 days;

— 1 pill 3 times/day for 3 days;

— 1 pill 2times/day until the end of the 21-day treatment
cycle.

With such high doses of OCs, it is usually necessary
to include antiemetics. OCs therapy should be continued
(1 tablet/day) for the next 3-6 menstrual cycles. OCs should
be used in the 21 + 7 scheme, but if the withdrawal bleed
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is too heavy, the interval between consecutive packages
should be shortened to 3-4 days [10].

When severe AUB (Hb < 7 g/dL) is accompanied by
symptoms of haemodynamic failure, urgent hospitalization
is recommended; the necessity to transfuse fluids and red
blood cells preparation (individual indications) should also
be taken into account. In the case of very massive bleed-
ing, intravenous/intramuscular administration of estrogens
is recommended to obtain a hemostatic effect: 25 mg of
conjugated estrogens iv. every 4-6 hours or 10-20 mg i.m.
estradiol valerate once (Estradiol Depot) during the first
day. OCs should be turned on in the next 24-48 hours to
deliver the progestogen and stabilize the endometrium;
then use OCs continuously for several consecutive cycles,
abandoning menstrual bleeding in order to compensate for
iron deficiency [1-10].

In case of contraindications to estrogen therapy or OCs,
progestogens can be used (MPA 10 mg, NETA 5-10 mg or
lynesterol 5-10 mg 4 times/day for 4 days, 3 times/day for
3 days and then 2 times/day for 14 days) but the effective-
ness of such therapy in severe AUB is limited [9].

An alternative treatment option for severe juvenile
bleeding is the intrauterine hormonal contraceptive system
(releasing levonorgestrel) or long-acting GnRH analogues
(used for the longest period of 6 months) [11].

Abrasion of the uterine cavity may be considered as
an exceptional indication in girls when hormonal treatment
(various regimens) is ineffective and bleeding continues for
another 24-36 hours [2].

In the adjunctive therapy of severe AUB, the following
are recommended: antiemetics, antifibrinolytics, vitamins,
iron and folic acid supplementation (anemia correction),
NSAIDs and antibiotic therapy. Antibiotic therapy is recom-
mended in order to reduce the inflammatory component
in cases where bleeding lasts more than 10 days, the uterus
is painful at examination, and when there are symptoms of
infection [1-9].

The correct diagnostic and therapeutic process of AUB
should stop the bleeding and prevent its recurrence, explain
the cause of the symptoms and prevent the intensification
of co-occurring endocrine disorders (e.g. acne, hirsutism,
obesity in the course of PCOS). It is estimated that about

10-15% of girls with symptoms of juvenile bleeding will for-
ever remain anovulatory menstrual cycles and will develop
PCOS. Therefore, in the case of abnormal uterine bleeding
during adolescence, long-term follow-up is recommended,
ensuring constant control of symptoms and preventing
long-term complications interfering the reproductive func-
tions of a young woman (persistent disorders of the men-
strual cycle, hormonal dysfunction, fertility disorders).
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