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IMPORTANCE Heavy menstrual bleeding is a common cause of anemia and reduced quality of

life in adolescents. There is a higher prevalence of bleeding disorders in girls with heavy
menstrual bleeding than in the general population. Pediatricians should be comfortable with
the initial evaluation of heavy menstrual bleeding and the indications for referral to
subspecialty care.
OBSERVATIONS The most common cause of heavy menstrual bleeding in adolescents is
ovulatory dysfunction, followed by coagulopathies. The most common inherited bleeding
disorder is von Willebrand disease, and its incidence in adolescents with heavy menstrual
bleeding is high. Distinguishing the etiology of heavy menstrual bleeding will guide
treatment, which can include hemostatic medications, hormonal agents, or a combination of
both. Among hormonal agents, the 52-mg levonogestrel intrauterine device has been shown
to be superior in its effect on heavy menstrual bleeding and is safe and effective in
adolescents with bleeding disorders.
CONCLUSIONS AND RELEVANCE Anemia, need for transfusion of blood products, and
hospitalization may be avoided with prompt recognition, diagnosis, and treatment of heavy
menstrual bleeding, especially when in the setting of bleeding disorders. Safe and effective
treatment methods are available and can greatly improve quality of life for affected
adolescents. A multidisciplinary approach to the treatment of girls with bleeding disorders
and history of heavy menstrual bleeding is optimal.
JAMA Pediatr. doi:10.1001/jamapediatrics.2019.5040
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chieving menarche and having regular menstrual periods are critical developmental milestones in the life of
an adolescent girl. However, for many teenagers, menses can be a source of distress and medical morbidity, particularly
when menses is excessively heavy, frequent, or prolonged. This is
especially true when heavy menstrual bleeding (HMB) is associated with a congenital or acquired bleeding disorder (BD). The
etiology and management of HMB in adolescents, with and without a BD, has been understudied. This review will explore what is
known about HMB in adolescents, as well as the coincidence of a
BD with HMB, and how diagnostic work up and management
should vary accordingly.
Heavy menstrual bleeding is a common problem in adolescent girls and a frequent reason for visits to primary care physicians, as well as referrals to hematology, adolescent medicine
specialists, and gynecologists. Reported prevalence of HMB
ranges from 34% to 37%.1,2 Quality of life (QOL) can be significantly affected, manifested in missed school days, physical activity limitations, and need for prolonged periods of rest.1
The American College of Obstetricians and Gynecologists (ACOG)
has endorsed the use of the menstrual cycle as a vital sign3; ie, a normal menstrual cycle is an essential element of overall health, while an
abnormal menstrual cycle can reflect medical illness, iatrogenic problems, or hypothalamus-mediated stress. Heavy menstrual bleeding,
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especially when associated with prolonged or frequent menses, can
lead to anemia, fatigue, and hemodynamic instability. These may result in associated emergency department visits, hospitalizations, the
need for transfusion of blood products, and the use of oral and intravenoustherapiestostopbloodloss.Bleedingdisordersarenotuncommoninfemaleadolescents,andprevalenceofBDamonggirlswithHMB
is much higher than that for the general population.4,5

Normal Menstrual Cycle and Abnormalities
in Menstruation: Definitions and Terms
Normal Menstrual Cycle
The normal menstrual cycle (Figure 1)6 depends on the feedback
loops of estrogen and progesterone on the production of luteinizing hormone and follicle-stimulating hormone by the pituitary
gland and on the hypothalamus’s normal function as metronome
for the hypothalamic-pituitary-ovarian axis.7 According to ACOG,
the mean age for menarche in the United States remains around
12.5 years; cycle intervals range from 21 to 45 days (averaging 32
days); menstrual flow is 7 days or less; and normal daily menstrual
product use ranges from 3 to 6 regular pads or tampons.3 Normal
cycles may vary up to 9 days in length, although parameters for
teenagers have not been well characterized.8
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Figure 1. Hypothalamic Pituitary Ovarian Axis and Normal Menstrual Cyclea
A Hypothalamic pituitary ovarian axis
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Abnormal Uterine Bleeding
Abnormal uterine bleeding (AUB) is a term recently favored over
the previously used dysfunctional uterine bleeding (DUB), and per
ACOG refers to “menstrual flow outside of normal volume, duration, regularity, or frequency.”9 In 2011, the Federation of International Gynecology and Obstetrics (FIGO) proposed a new classification system for causes of AUB, PALM-COEIN 1 0 (Polyp,
Adenomyosis, Leiomyoma, Malignancy and hyperplasia, Coagulopathy, Ovulatory dysfunction, Endometrial, Iatrogenic, and Not
yet classified) (Figure 2), which was endorsed by ACOG in 20129
and revised in 2018.8
Although HMB, one symptom of AUB, has previously been
defined as a quantification of hemoglobin or an estimation of
menstrual blood loss by volume (>80 mL), 11 the newer FIGO
recommendations8 endorse the UK National Institute for Health
and Care Excellence (UK NICE) clinical definition: “excessive menstrual blood loss, which interferes with the woman’s physical,
emotional, social and material QOL, and which can occur alone or
in combination with other symptoms.”12 This definition relies on
the patient’s lived experience, rather than rigid criteria involving
difficult measurements, and should be applied when treating
adolescents.
E2

thyrotropin-releasing factor; T4, thyroxine; TSH, thyrotropin.
a

Reproduced with permission from Berek, 2012.6

Simultaneous to proposing its new classification system,
FIGO issued a recommendation on the nomenclature used to
describe menstrual function, in which confusing, previously used
terms such as menorrhagia, metrorrhagia, polymenorrhea, and
menometrorrhagia are discarded in favor of the terms used in
Figure 2: HMB and intermenstrual bleeding, as well as heavy and
prolonged menstrual bleeding.13 The Federation of International
Gynecology and Obstetrics also suggested parameters for
normal/abnormal menses for the midreproductive years (eTable
in the Supplement); parameters for the perimenarchal years are
not specified.

Primary and Secondary Hemostasis
A woman’s monthly menstruation takes a large toll on the hemostatic system. To avoid excessive bleeding, the interaction of procoagulants and anticoagulants must be balanced. Any quantitative
or qualitative disruption of the hemostatic system can lead to increased menstrual bleeding.
Primary hemostasis involves the integration of platelets and a
glycoprotein called von Willebrand factor (VWF). Initiation of primary hemostasis begins with injury to the blood vessel wall. This
injury allows exposure of collagen, elastin, and VWF, 14 which
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Figure 3. Diagnostic Testing for Disorders of Primary
and Secondary Hemostasis

Primary hemostasis

Figure 2. Federation of International Gynecology and Obstetrics
Classification for Causes of Abnormal Uterine Bleeding: PALM-COEINa
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causes platelets to activate and bind to VWF (Figure 3). Platelets
are activated to signal further platelet activation and aggregation,
which leads to the formation of the primary hemostatic plug.
Secondaryhemostasisinvolvescoagulationproteinscalledfactors,
the blood vessel wall, and fibrin. Endothelial wall injury causes the releaseoftissuefactor,whichactivatesfactor(F)VIItotheactivatedform,
FVIIa.15 The tissue factor/FVIIa complex activates the remainder of the
coagulation cascade and the formation of thrombin. The final step is
the activation of FXIII, which crosslinks fibrin chains to form the fibrin
clot. Anticoagulants, such as protein C, S, and antithrombin, as well as
plasmin, help balance this procoagulant state and prevent excessive
thrombus formation.

Heavy Menstrual Bleeding: Pathophysiology and
Diagnostic Evaluation
Differential Diagnosis
Ovulatory Dysfunction

In adolescents up to approximately age 19 years, the most common causes of HMB/AUB are the nonstructural or functional causes,
or the COEIN side of the FIGO mnemonic, with ovulatory dysfunction being the most common.10 Anovulation is commonly seen in
adolescents in association with ovulatory dysfunction, and owing
to the lack of a functional corpus luteum, there is an absence of progesterone and a relative excess of estrogen acting on the endometrium. This imbalance leads to excessive and uncontrolled bleeding. Hypothalamic-pituitary-ovarian axis immaturity or dysfunction,
a diagnosis of exclusion, is a frequent cause of such anovulatory
bleeding and occurs most commonly in the first 2 to 3 years after
menarche; however, longitudinal studies have shown that most
cycles do fall within normal and predictable limits by year 3.16,17 Ovulatory dysfunction can also occur as a result of numerous endocrinologic abnormalities, including thyroid disease, hyperprolactinemia, and hyperandrogenemia/polycystic ovarian syndrome
(PCOS), as well as obesity.18 These must be considered in the diagnostic work up for HMB, and risk for pregnancy must also be
assessed.
Coagulopathies

Inherited BD are diagnosed in 10% to 17% of women19-22 and in 21%
to 46% of adolescents with HMB.4,5 Almost half of adolescents
jamapediatrics.com
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Abbreviations: aPTT, activated thromboplastin time; CBC, complete blood cell
count; EM, electron microscopy; FXIII, factor XIII; PA, platelet aggregation;
PFA-100, platelet function assay; PT, prothrombin time; VWD, von Willebrand disease; VWF:Ag, von Willebrand factor antigen; VWF:Rco, ristocetin co-factor activity.

diagnosed as having a BD have had HMB since menarche and 12%
have required hospitalization secondary to anemia.23,24 The mean
age of menarche for adolescents with a BD does not differ from those
without a BD; some adolescents with BD will initially have a normal
menstrual flow and do not present with HMB until later in life.
von Willebrand Disease

von Willebrand disease (VWD) is the most common inherited BD,
with an estimated prevalence of 1% of the population and an incidence of 36% in those with HMB.19,25-27 von Willebrand disease is
caused by either a quantitative deficiency or a qualitative functional defect of VWF. Mucocutaneous bleeding, such as HMB, epistaxis, bruising, gastrointestinal bleeding, and surgical bleeding, are
the most common manifestations. Patients with more severe forms
of VWD can also have joint and muscle bleeding. Owing to ACOG recommendations, there has been increased awareness and evaluation of VWD in women presenting with HMB.28 Nevertheless, less
than 20% of adolescents with HMB are screened for VWD.29 There
are 3 types of VWD, type 1 being the most common and mildest; it
is inherited in an autosomal dominant pattern. Type 3, the most severe, is inherited in an autosomal recessive pattern. Diagnosing VWD
can be complicated, owing to preanalytical variables as well as the
associated high coefficients of variation, especially for the ristocetin cofactor assay (VWF:Rco).30 Initial screening for VWD begins with
a VWF:Ag, VWF:Rco, FVIII (FVIII) activity and VWF multimers. Depending on the results of these 4 assays, VWD can be ruled out, a
VWD subtype can be identified, or more specific VWD testing can
be ordered.
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Inherited Coagulation Factor Deficiencies

An inherited deficiency in any of the coagulation factors can lead
to HMB. Patients with a family history of hemophilia should be
evaluated for a deficiency in either FVIII or FIX, known as hemophilia A or B, respectively. Hemophilia is inherited in an X-linked
recessive pattern; men are most commonly affected. Women
who carry 1 copy of the hemophilia gene mutation are known as
carriers, and typically have mucocutaneous, surgical, and/or postpartum bleeding.
Rare factor deficiencies can also cause HMB, other mucocutaneous bleeding, and intracranial bleeding. These factors include
II, V, VII, X, XI and XIII and are inherited in an autosomal recessive
pattern.31 The incidence is rare, with a higher incidence of FXI
deficiency seen in those from Ashkenazi Jewish decent.32 For
most factor deficiencies, a screening for prothrombin time (PT)
and activated partial thromboplastin time (aPTT) can guide the
clinician, in consultation with a hematologist, as to which factorspecific assay to obtain. Factor XIII deficiency must be diagnosed
with a quantitative assay because neither the PT nor aPTT will be
prolonged.
Disorders of Fibrinogen

Fibrinogen is the final backbone of the normal clot that is formed after endothelial injury, as described in previous sections. Patients can
have either decreased production of fibrinogen (hypofibrinogenemia), a complete lack of fibrinogen (afibrinogenemia), dysfunctional fibrinogen (dysfibrinogenemia), or a combination
(hypodysfibrinogenemia).33 Patients present with mucocutaneous
bleeding, including HMB, as well as joint bleeding and central nervous system bleeding; severity of bleeding can vary. Laboratory assays will reveal a prolongation of the PT and aPTT, as well as the thrombin time (TT). Confirmatory testing includes a functional fibrinogen
assay.
Platelet Disorders

The most common platelet disorder affecting adolescents with
H M B i s i m m u n e t h r o m b o c y t o p e n i a p u r p u ra ( I T P ) , a n
autoantibody-mediated, acquired disorder.34 A single-center, retrospective review found that 7% of adolescents with HMB were
diagnosed with ITP.20 Immune thrombocytopenia purpura can be
secondary to other autoimmune disorders, such as systemic
lupus erythematosus or Hashimoto thyroiditis, as well as immunodeficiencies. Patients with ITP present with mucocutaneous
bleeding such as HMB, bruising, petechiae, epistaxis, and gastrointestinal bleeding. Immune thrombocytopenia purpura is a diagnosis of exclusion and should be considered in patients with
thrombocytopenia and otherwise normal complete blood cell
count (CBC) and differential.
Inherited disorders of platelet function are rare, although up to
28% to 49% of women with unexplained HMB have a qualitative
platelet disorder.35,36 Symptoms include mucocutaneous bleeding as
well as intracranial, postpartum, and postsurgical bleeding. Diagnostic workup should include a CBC and smear to evaluate platelet number and size as well as platelet aggregation (PA) and granule release.37
Second-tier testing of platelets can include flow cytometry and electron microscopy (EM).
The most well characterized inherited platelet dysfunction disorders are Glanzmann thrombasthenia and Bernard-Soulier synE4

drome, both of which are inherited in an autosomal recessive pattern and typically manifest with severe mucocutaneous bleeding.
These disorders can be diagnosed via PA. Other rarer inherited platelet disorders include platelet storage defects and defects in signal
transduction, which can be diagnosed using PA and EM.
Connective Tissue Disorders

Connective tissue disorders are caused by abnormalities in collagen, fibrin, and matrix proteins.38 These various syndromes are
sometimes overlooked when evaluating a patient with a possible
BD. The most common are the joint hypermobility syndromes,
Ehlers-Danlos syndrome, and Marfan syndrome. These patients
can have mucocutaneous bleeding, such as HMB, bruising, and
gastrointestinal bleeding, as well as a history of joint pain and
instability.39 On physical examination, patients can have striae,
signs of poor wound healing, and skin laxity. A bleeding workup
may be normal, although some patients with these disorders can
have abnormal PA.
Other Causes of HMB

The “EIN” of the PALM-COEIN system for AUB can occur in adolescents with HMB, although with less frequency than ovulatory dysfunction and coagulopathy. Endometrial (E), includes conditions such
as sexually transmitted infections causing endometrial friability, and
endometriosis.40 Iatrogenic (I) includes medication induced menstrual bleeding; the most common are breakthrough bleeding owing to hormonal agents such as CHCs, or anticoagulation.41 Not yet
classified (N) refers to possible causes that do not fall into the other
categories and have not yet been characterized. Occasionally, structural (PALM) causes, such as rare benign uterine tumors, 42
malignancy,43 or vascular malformations, may present with AUB in
adolescents. Intrauterine or ectopic pregnancy can cause abnormal and unexpected bleeding. Lastly, trauma to the vagina and cervix can cause intermenstrual/irregular bleeding, and patients should
be carefully evaluated for history of vaginal foreign bodies and/or
sexual assault.

Diagnostic Evaluation
Menstrual History

To determine whether a patient’s bleeding is excessive, a focused
history of a patient’s menses, beginning with menarche, should be
obtained (Table).44 To help standardize menstrual blood loss, the
Pictorial Blood Assessment Chart score was created.45,46 The Phillips Bleeding Assessment Tool has also been shown to be useful as
a screening tool for women with HMB, with a high sensitivity and
specificity (95%) for hemostatic disorders, especially when combined with the Pictorial Blood Assessment Chart.47,48 Clinicians are
encouraged to use these tools to guide them in assessing for abnormal menstrual flow in their adolescent patients. Additionally, numerous mobile device period tracker apps have been developed,
which are extremely helpful for recall of bleeding days during follow-up visits.
Quality-of-life measures49,50 should be considered in clinics
treating adolescents with HMB. Adolescents with HMB miss more
days of school with each menses and have decreased sports participation and increased disruption of their hobbies and leisure activities owing to menses compared with their typically menstruating counterparts.51
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Bleeding History

A detailed history should be taken regarding other bleeding symptoms. Generalized bleeding assessments tools have been created
to help standardize quantitative scores for bleeding symptoms, assess bleeding severity, and guide clinicians as to which patients require further workup. Bleeding symptoms most worrisome for an
underlying BD are listed in the Table.44
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Table. Menstrual and Bleeding History: Indications for Possible
Bleeding Disorder
Menstrual History Elements
Heavy bleeding at menarche

Prolonged menstrual bleeding lasting
>8 d
Frequent menstrual bleeding, cycles
<24 d

Other Medical History

Hyperthyroid or hypothyroid disease and autoimmune diseases can
cause HMB through hypothalamic dysfunction and/or thrombocytopenia. Hair loss, temperature dysregulation, weight changes,
rashes, fever, arthralgia, and arthritis should be discussed. History
and review of symptoms for hypermobility syndromes should be assessed in patients. A 5-point self-administered questionnaire to help
assess flexibility and hypermobility can be used.52

Severe iron deficiency anemia,
especially if resulting in pRBC
transfusion
Flooding, heavy leakage onto clothing,
or gushing of blood
Passage of clots, especially if >2 cm in
size
Increased menstrual hygiene product
use, saturating/changing every 120
min or less

Bleeding Symptomsa
Spontaneous episodes of epistaxis
lasting >10 min (in absence of
allergic rhinitis)
Gingival/oral bleeding lasting >10
min (in absence of gingivitis)
Prolonged cutaneous bleeding from
superficial lacerations or abrasions
lasting >10 min
Excessive or unexpected bleeding
from surgeries or dental extractions
Muscle or joint bleeding
Postpartum hemorrhage
Any excessive bleeding requiring
blood transfusion

Family History

Abbreviation: pRBC, packed red blood cells.

Family history of bleeding, especially that of first-degree relatives,
is an important factor when assessing for inherited BD or autoimmune disorders. Similar questioning regarding family history of bleeding (mucocutaneous, joint or muscle, postpartum, or surgical bleeding) and a detailed family menstrual history, including associated
hysterectomies and blood transfusions, is important to ascertain
from family members. Because many adolescents will need hormonal management to control HMB, a family history of arterial and
venous thrombosis should be obtained, given the increased risk of
thrombosis in patients on systemic hormonal therapy.

a

Physical Examination

When determining whether a patient has a BD, certain aspects of
the PE should be focused on. Thoroughly examine the skin for bruising, hematomas, and petechiae and inspect the nares and oral cavity for signs of allergic rhinitis, bleeding, or wet purpura. A Beighton
9-point joint hypermobility score should be used to evaluate any patient with a concern for increased bleeding and hypermobility.53
Patients should be examined for signs of thyroid disease, such
as hair loss, dry skin for hypothyroidism or excessive sweating, and
tachycardia for patients with hyperthyroidism. Signs of excessive androgen production, such as hirsutism, acne, and hair loss, as well as
signs of insulin resistance, should be evaluated.
Although outflow tract abnormalities are unusual in patients presenting with HMB, if menses is associated with severe pelvic pain
not typical for primary dysmenorrhea, an external genital examination should be performed, and evaluation for patency of the vaginal orifice with a cotton swab should be considered. A more comprehensive gynecological examination should be performed in
patients who have a history of sexual activity, particularly if review
of systems is suggestive of genitourinary tract infection.

Adapted from the ISTH BAT.44

agulation tests can be performed, preferably under the guidance of
a hematologist (Figure 3).
Concern for excessive androgen production and anovulatory
cycles secondary to PCOS should prompt a laboratory evaluation.
Although numerous testing strategies have been suggested, there
is lack of consensus about diagnostic criteria for PCOS in
adolescents.55,56 We suggest starting with free and total serum testosterone levels. If history/PE reveal significant hirsutism or signs of
virilization, dehydroepiandrosterone sulfate, androstenedione, and
morning 17-OH progesterone should also be obtained. Clinicians
should note that patients who are taking combination hormonal contraceptives (CHCs) at the time of testing will have iatrogenically decreased serum testosterone levels owing to both suppressed ovarian steroid production and increased sex hormone–binding globulin
production stimulated by estrogen in the CHC.57
Radiological testing

Although diagnostic imaging is frequently performed in the evaluation of HMB, structural abnormalities are accountable for only a
small minority of cases of HMB in adolescents. Clinical evaluation
should therefore guide its inclusion; if a patient presents with (1) menstrually associated pelvic pain (dysmenorrhea) refractory to firstline medical therapy (ie, nonsteroidal anti-inflammatory drugs or
CHCs) or (2) PE findings suggestive of pelvic mass or uterine/
outflow tract abnormality, then imaging should be considered. Pelvic ultrasonography is generally the initial modality used, and although transvaginal ultrasonography is more sensitive in the
detection of small ovarian cysts, large masses and clinically significant mullerian anomalies should be detectable on transabdominal
studies.

Laboratory Testing

In addition to a thyrotropin level to evaluate for thyroid disease, any
adolescent with a concern for HMB should have a CBC with smear, ferritin test, and a pregnancy test if sexually active.9 The CBC will evaluateforboth(1)anemia,apossibleconsequenceofHMB,and(2)thrombocytopenia, a possible cause of HMB. A ferritin test will assess for
iron deficiency, which may be present without anemia or
microcytosis.54 Depending on a patient’s history and PE, further cojamapediatrics.com
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Management
Acute heavy and prolonged menstrual bleeding can be an extremely traumatic event for a teenager and can result in hospitalization and transfusion of blood products. However, these can of(Reprinted) JAMA Pediatrics Published online December 30, 2019

© 2019 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ by Kim Roque on 01/09/2020

E5

Clinical Review & Education Review

Diagnosis and Management of Heavy Menstrual Bleeding and Bleeding Disorders in Adolescents

ten be prevented with proactive outpatient management. All
clinicians are encouraged to take time alone with adolescents presenting with HMB and to be familiar with consent and confidentiality laws regarding reproductive health in their respective state/
jurisdiction. Evaluation for confidential issues such as sexual activity,
potential sexually transmitted infection exposure, sexual trauma, and
pregnancy must be considered and should be conducted with the
adolescent alone. If other endocrinologic or bleeding symptoms are
identified in the history, review of systems, or PE, then laboratory
testing should be considered, as outlined in previous sections.
Once the diagnosis of heavy and/or prolonged menstrual bleeding has been established, priorities in evaluation and management
of acute HMB include:
1. Assessment of hemodynamic status: history of syncope, presyncope, or positional dizziness must be obtained, followed by officebased orthostatic blood pressure and heart rate measurements, if indicated.
2. Accurate medication history, particularly if hormonal agents have
already been used by the patient, or any drugs that inhibit platelet function.
3. Physical examination, including assessment of briskness of vaginal bleeding and pelvic examination to evaluate for trauma (if
appropriate).
4. Measurement of hemoglobin/hematocrit, as well as platelet
count.
The management of chronic, heavy, and prolonged menstrual
bleeding varies according to etiology. Hormonal management is almost always indicated and beneficial. The use of hemostatic agents
is indicated in the presence of a BD and can supplement or replace
the use of hormones, particularly if hormones are not well
tolerated.

Hormonal Agents
If the patient is hemodynamically stable and anemia is not severe
(hemoglobin levels >8.0 g/dL but <12 g/dL, per WHO definition [to
convert to grams per liter, multiply by 10]),58 outpatient treatment
with iron supplementation and hormonal management should be
initiated. Numerous hormonal regimens have been shown to be effective, and little evidence to support the use of one over another
exists for the adolescent population. Progestagens or progestins
(synthetic forms of progesterone) form the foundation of hormonal management of HMB59; they exert their effect by downregulating endometrial estrogen receptors, thereby reducing glandular
proliferation and inducing endometrial atrophy. They can be administered orally, by injection, or via intrauterine device, although in the
setting of acute bleeding, they are most commonly given orally. They
can be combined with estrogen, typically in the form of CHCs (available in oral, transdermal, and transvaginal formulations), which helps
to establish regular and predictable cycles, if desired. However, particularly in the setting of anemia, menstrual suppression is recommended, at least temporarily, to allow the patient to avoid further
blood loss and recuperate her normal hematologic status, as well as
improve her QOL.60
Stand-alone oral progestins available in the United States include medroxyprogesterone acetate (MPA) and norethindrone; 2.5
mg to 5 mg is a common starting dose for either in the management of HMB, and some patients may require titration to 10 mg or
20 mg daily. They can be given at these doses either cyclically for
E6

those desiring menstrual cycles or continuously for those desiring
menstrual suppression.61 We do not recommend use of lowerdose progestin-only oral contraceptives (also known as the minipill) because they are more frequently associated with breakthrough bleeding.
Dozens of combination oral contraceptives (COC) formulations are available in the United States, most commonly containing
ethinyl estradiol with one of numerous progestins, and are most commonly packaged as 28-day cycles, with some extended-use formulations available. While COCs containing the first-generation and second-generation progestins norethindrone and levonogestrel are
frequently used for the control of HMB, there is a lack of randomized clinical trials comparing efficacy of different COC formulations; any COC may be used.62,63 However, those with very low ethinyl estradiol dosages (ie, 10 μg) are more likely to be associated with
breakthrough bleeding; therefore, we also recommend avoiding such
ultralow estrogen-dose pills for the management of HMB.60 A newer
COC formulation, estradiol valerate plus dienogest, has been shown
in some studies to be significantly more effective than standard COCs
for control of menstrual bleeding, and is in fact the only COC that is
approved by the US Food and Drug Administration for the management of HMB.64
Placebo-free regimens can be used in both the short- and longterm to safely suppress menses; duration of use must be weighed
against adverse effects of different medications used.60 Breakthrough bleeding is not uncommon with such regimens, and in the
absence of BD, discontinuing medication after 6 to 12 months can
be attempted if desired by the patient. For patients who have never
used hormonal medications and in whom rapid cessation of bleeding is needed, a tapering regimen of oral agents with higher starting doses may be prescribed. Again, although many tapering regimens are used in practice, there is little evidence in the literature to
support one over another.65
Intravenous conjugated estrogen can be used for the management of acute HMB, rapid blood loss, and severe anemia because it
acutely induces vasospasm in the endometrium, in addition to causing follicular suppression; it should be considered when a patient has
failed outpatient treatment with other hormonal regimens. It should
be given along with antiemetics and eventually transitioned to oral
agents. Though this approach is frequently relied on in the inpatient setting, evidence to support its use instead of oral combination or progestin-only regimens is also lacking, as is evidence to support the use of one oral regimen over another in this setting,
particularly for adolescents. The Box66,67includes intravenous and
oral regimens that may be used to control acute HMB.
The gonadotropin-releasing hormone agonist leuprolide acetate may also be used to abort HMB. However, it will induce menopauselike symptoms, including hot flashes and vaginal dryness, reducing its tolerability. It is infrequently used in adolescents solely for
the indication of HMB. Surgical modalities are typically also avoided
in adolescents because they may pose a threat to future fertility; use
of a Foley balloon uterine tamponade may be considered for bleeding resistant to less invasive therapies.
Studies have indicated that the 52-mg levonogestrel intrauterine system is highly superior to other hormonal methods in its effect on HMB4,68,69 and that it is well tolerated in adolescents, including those with BD.70,71 Although insertion requires a vaginal
speculum examination and cervico-uterine instrumentation, intra-
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Box. Medication Regimens Used to Control Acute Heavy
Menstrual Bleeding
Intravenous Regimens

• Conjugated equine estrogen: 25 mg every 4-6 h for 24 h
• Tranexamic acid: 10 mg/kg: (max 600 mg) every 8 h for 2-8 d
• Aminocaproic acid: 100-200 mg/kg (max 30 g/d) every 4-6 h
Oral Regimens

• Combined oral contraceptive containing 30-50 μg EE
• Three times per d for 7 d, then taper to daily dosing
• Medroxyprogesterone acetate: 20 mg three times per d for 7 d,
then taper to daily dosing
• Norethindrone acetate: 10 mg three times per d for 7 d, then
taper to daily dosing
• Tranexamic acid: 1300 mg three times per d for 5 d
• Aminocaproic acid: 100-200 mg/kg (max 30 g/d) every 4-6 h
Adapted from ACOG Committee Opinion No. 557,62 Moon et al,66 and
Haamid et al.67

uterine devices (IUDs) are considered to be safe in nulliparous
women and have been recommend by both the American Academy of Pediatrics and ACOG as first-line contraceptive agents for
teenagers, without a minimum age limit.72,73 Although unscheduled bleeding is a common adverse effect, especially in the first 3
to 6 months of use, amenorrhea is common thereafter; once placed,
ease of use is another advantage. While best practices for pain management during IUD insertion have not been established, in the authors’ experience, even precoital teens can successfully tolerate it
with good support and use of verbal counseling without sedation
or anesthesia; distraction techniques have also been successfully
used to reduce patient pain and anxiety.74 Some small studies have
suggested that IUD expulsion and malposition rates may be higher
in recipients with BD, but more data are needed.75

Hemostatic Agents
Antifibrinolytics, such as tranexamic acid and aminocaproic acid, are
an effective and generally well-tolerated therapy for adolescents with
HMB76,77 and can be used in both the acute and chronic setting. They
block the conversion of plasminogen into plasmin and inhibit excessive fibrin breakdown. Tranexamic acid is approved specifically
for HMB and can be taken orally every 8 hours for 5 days of the menstrual period.78 These medications can be used for patients with or
without an identified BD.
Desmopressin, or 1-desamino-8- D -arginine vasopressin
(DDAVP), is the synthetic analog of the naturally occurring vasopressin, and releases stored VWF and FVIII. Desmopressin can be
used to treat or prevent HMB in patients with type 1 VWD and some
type 2 VWD, as well as those with mild FVIII deficiency. Desmopressin can also help with bleeding in some patients with platelet dysfunction and hypermobility syndromes.79 To prevent tachyphylaxis, patients should avoid taking more than 1 dose per day or more
than 2 doses per week during their menstrual period.80,81 DesmoARTICLE INFORMATION
Published Online: December 30, 2019.
doi:10.1001/jamapediatrics.2019.5040
Accepted for Publication: September 13, 2019.

pressin can be administered parentally, via subcutaneous injection
or intranasally. Caution should be taken with overhydration because DDAVP can cause water retention and hyponatremia. Both
tranexamic acid and DDAVP have been shown to cause statistically
significant decreases in HMB and improved QOL when used during
menses.82
Factor concentrates are available for many of the factor deficiencies, including VWF. They are only available as intravenous formulations and therefore are usually reserved for HMB unresponsive to other treatment. Factor VII replacement is also used to
treat GT.

Medications to Avoid
Patients diagnosed as having a BD should try to avoid repeated and
frequent doses of aspirin and nonsteroidal anti-inflammatories
(NSAIDs) such as ibuprofen, naproxen, and ketorolac, owing to their
interference with platelet function.83 Other therapies, such as
acetaminophen and heat, should be attempted first for the treatment of dysmenorrhea or pain after IUD placement. Some selective serotonin reuptake inhibitors (SSRIs) have been shown to cause
increased bleeding in patients owing to decreased platelet serotonin content,84 and unfortunately, many adolescents, including those
with BDs, have depression and anxiety that requires pharmaceutical treatment.85 Owing to the potential increased bleeding risk with
SSRIs, alternative antidepressant agents should be considered when
possible.

Treatment of HMB and BD: the Multidisciplinary
Approach
Multidisciplinary clinics have been well established for patients with
BD since the 1970s. These clinics were initially established for patients with hemophilia, named Hemophilia Treatment Centers. Over
the past decade and a half, there has been increasing focus to also
treat women and girls with HMB in such multidisciplinary clinics.86
Historically, the evaluation of HMB has been predominantly the
role of a primary care clinician or gynecologist. Given that a high
prevalence of female individuals (specifically adolescents) with HMB
have underlying BDs, hematologists should also have a prominent
role.87 Likewise, given the complexity of diagnosing and managing
these disorders, a multidisciplinary approach provides improved time
to diagnosis and bleeding control as well as the most efficacious use
of medical resources.88 Individuals with HMB have shown high satisfaction rates of 90% with the multidisciplinary approach.89 Ideal
multidisciplinary clinics are comprised of a (1) hematologist, (2)
pediatric and adolescent gynecologist or adolescent medicine specialist (3), nurse, and (4) psychologist or social worker. Given the excellent treatment options available for HMB and BD, adolescents receiving such coordinated care have the potential to live normal,
healthy, and developmentally appropriate lives with few
limitations.

Conflict of Interest Disclosures: Dr Jaffray
reported grants from CSL Behring during the
conduct of the study. No other disclosures were
reported.

jamapediatrics.com

Review Clinical Review & Education

REFERENCES
1. Nur Azurah AG, Sanci L, Moore E, Grover S. The
quality of life of adolescents with menstrual
problems. J Pediatr Adolesc Gynecol. 2013;26(2):
102-108. doi:10.1016/j.jpag.2012.11.004

(Reprinted) JAMA Pediatrics Published online December 30, 2019

© 2019 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ by Kim Roque on 01/09/2020

E7

Clinical Review & Education Review

Diagnosis and Management of Heavy Menstrual Bleeding and Bleeding Disorders in Adolescents

2. Friberg B, Ornö AK, Lindgren A, Lethagen S.
Bleeding disorders among young women:
a population-based prevalence study. Acta Obstet
Gynecol Scand. 2006;85(2):200-206. doi:10.1080/
00016340500342912
3. ACOG Committee Opinion No. ACOG committee
opinion no. 651: menstruation in girls and
adolescents: using the menstrual cycle as a vital
sign. Obstet Gynecol. 2015;126(6):e143-e146. doi:
10.1097/AOG.0000000000001215

18. Giviziez CR, Sanchez EG, Approbato MS, Maia
MC, Fleury EA, Sasaki RS. Obesity and anovulatory
infertility: a review. JBRA Assist Reprod. 2016;20(4):
240-245. doi:10.5935/1518-0557.20160046
19. Kadir RA, Economides DL, Sabin CA, Owens D,
Lee CA. Frequency of inherited bleeding disorders
in women with menorrhagia. Lancet. 1998;351
(9101):485-489. doi:10.1016/S0140-6736(97)
08248-2

4. Alaqzam TS, Stanley AC, Simpson PM, Flood VH,
Menon S. Treatment modalities in adolescents who
present with heavy menstrual bleeding. J Pediatr
Adolesc Gynecol. 2018;31(5):451-458. doi:10.1016/j.
jpag.2018.02.130

20. Dilley A, Drews C, Miller C, et al. von Willebrand
disease and other inherited bleeding disorders in
women with diagnosed menorrhagia. Obstet Gynecol.
2001;97(4):630-636.

5. Díaz R, Dietrich JE, Mahoney D Jr, Yee DL,
Srivaths LV. Hemostatic abnormalities in young
females with heavy menstrual bleeding. J Pediatr
Adolesc Gynecol. 2014;27(6):324-329. doi:10.1016/j.
jpag.2013.12.011

21. Bevan JA, Maloney KW, Hillery CA, Gill JC,
Montgomery RR, Scott JP. Bleeding disorders:
a common cause of menorrhagia in adolescents.
J Pediatr. 2001;138(6):856-861. doi:10.1067/mpd.
2001.113042

6. Berek J. Berek and Novak’s Gynecology. 15th ed.
Philadelphia, PA: Lippincott Williams & Wilkins; 2012.

22. Jayasinghe Y, Moore P, Donath S, Campbell J,
Monagle P, Grover S. Bleeding disorders in
teenagers presenting with menorrhagia. Aust N Z J
Obstet Gynaecol. 2005;45(5):439-443. doi:10.1111/j.
1479-828X.2005.00470.x

7. Barbieri RL. The endocrinology of the menstrual
cycle. Methods Mol Biol. 2014;1154:145-169. doi:10.
1007/978-1-4939-0659-8_7
8. Munro MG, Critchley HOD, Fraser IS, Committee
FMD; 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 J Gynaecol Obstet. 2018;
143(3):393-408. doi:10.1002/ijgo.12666
9. Committee on Practice Bulletins—Gynecology.
Practice bulletin no. 128: diagnosis of abnormal
uterine bleeding in reproductive-aged women.
Obstet Gynecol. 2012;120(1):197-206. doi:10.1097/
AOG.0b013e318262e320
10. Munro MG, Critchley HO, Broder MS, Fraser IS;
FIGO Working Group on Menstrual Disorders. FIGO
classification system (PALM-COEIN) for causes of
abnormal uterine bleeding in nongravid women of
reproductive age. Int J Gynaecol Obstet. 2011;113(1):
3-13. doi:10.1016/j.ijgo.2010.11.011
11. Fraser IS, Critchley HO, Munro MG, Broder M;
Writing Group for this Menstrual Agreement
Process. A process designed to lead to international
agreement on terminologies and definitions used to
describe abnormalities of menstrual bleeding. Fertil
Steril. 2007;87(3):466-476. doi:10.1016/j.
fertnstert.2007.01.023
12. National Collaborating Centre for Women’s and
Children’s Health, National Institute for Health and
Clinical Excellence. Heavy Menstrual Bleeding.
London, England: RCOG Press; 2007.
13. Fraser IS, Critchley HO, Broder M, Munro MG.
The FIGO recommendations on terminologies and
definitions for normal and abnormal uterine
bleeding. Semin Reprod Med. 2011;29(5):383-390.
doi:10.1055/s-0031-1287662
14. Orkin S, Nathan D, Ginsburg D, Look A, Fisher D,
Lux S. Nathan and Oski’s Hematology of Infancy and
Childhood. 7th ed. Philadelphia: Saunders Elsevier;
2009.
15. Versteeg HH, Heemskerk JW, Levi M, Reitsma
PH. New fundamentals in hemostasis. Physiol Rev.
2013;93(1):327-358. doi:10.1152/physrev.00016.2011
16. Slap GB. Menstrual disorders in adolescence.
Best Pract Res Clin Obstet Gynaecol. 2003;17(1):7592. doi:10.1053/ybeog.2002.0342
17. Flug D, Largo RH, Prader A. Menstrual patterns
in adolescent Swiss girls: a longitudinal study. Ann

E8

Hum Biol. 1984;11(6):495-508. doi:10.1080/
03014468400007411

23. Chi C, Pollard D, Tuddenham EG, Kadir RA.
Menorrhagia in adolescents with inherited bleeding
disorders. J Pediatr Adolesc Gynecol. 2010;23(4):
215-222. doi:10.1016/j.jpag.2009.11.008
24. Dowlut-McElroy T, Williams KB, Carpenter SL,
Strickland JL. Menstrual patterns and treatment of
heavy menstrual bleeding in adolescents with
bleeding disorders. J Pediatr Adolesc Gynecol. 2015;
28(6):499-501. doi:10.1016/j.jpag.2015.03.001
25. Rodeghiero F, Castaman G, Dini E.
Epidemiological investigation of the prevalence of
von Willebrand’s disease. Blood. 1987;69(2):454-459.
doi:10.1182/blood.V69.2.454.454
26. Werner EJ, Broxson EH, Tucker EL, Giroux DS,
Shults J, Abshire TC. Prevalence of von Willebrand
disease in children: a multiethnic study. J Pediatr.
1993;123(6):893-898. doi:10.1016/S0022-3476(05)
80384-1
27. Mikhail S, Varadarajan R, Kouides P. The
prevalence of disorders of haemostasis in
adolescents with menorrhagia referred to a
haemophilia treatment centre. Haemophilia. 2007;
13(5):627-632. doi:10.1111/j.1365-2516.2007.01496.x
28. Committee on Adolescent Health Care;
Committee on Gynecologic Practice. Committee
Opinion No.580: von Willebrand disease in women.
Obstet Gynecol. 2013;122(6):1368-1373. doi:10.
1097/01.AOG.0000438961.38979.19
29. Jacobson AE, Vesely SK, Koch T, Campbell J,
O'Brien SH. Patterns of von Willebrand Disease
Screening in Girls and Adolescents With Heavy
Menstrual Bleeding. Obstet Gynecol. 2018;131(6):
1121-1129. doi:10.1097/AOG.0000000000002620
30. Branchford BR, Di Paola J. Making a diagnosis
of VWD. Hematology Am Soc Hematol Educ Program.
2012;2012:161-167. doi:10.1182/asheducation.V2012.
1.161.3798231
31. Acharya SS, Coughlin A, Dimichele DM; North
American Rare Bleeding Disorder Study Group. Rare
Bleeding Disorder Registry: deficiencies of factors
II, V, VII, X, XIII, fibrinogen and dysfibrinogenemias.
J Thromb Haemost. 2004;2(2):248-256. doi:10.1111/
j.1538-7836.2003.t01-1-00553.x
32. Palla R, Peyvandi F, Shapiro AD. Rare bleeding
disorders: diagnosis and treatment. Blood. 2015;125
(13):2052-2061. doi:10.1182/blood-2014-08-532820

33. Acharya SS, Dimichele DM. Rare inherited
disorders of fibrinogen. Haemophilia. 2008;14(6):
1151-1158. doi:10.1111/j.1365-2516.2008.01831.x
34. Cines DB, Blanchette VS. Immune
thrombocytopenic purpura. N Engl J Med. 2002;
346(13):995-1008. doi:10.1056/NEJMra010501
35. Philipp CS, Dilley A, Miller CH, et al. Platelet
functional defects in women with unexplained
menorrhagia. J Thromb Haemost. 2003;1(3):477-484.
doi:10.1046/j.1538-7836.2003.00061.x
36. Mills HL, Abdel-Baki MS, Teruya J, et al. Platelet
function defects in adolescents with heavy
menstrual bleeding. Haemophilia. 2014;20(2):249254. doi:10.1111/hae.12293
37. Gresele P; Subcommittee on Platelet
Physiology of the International Society on
Thrombosis and Hemostasis. Diagnosis of inherited
platelet function disorders: guidance from the SSC
of the ISTH. J Thromb Haemost. 2015;13(2):314-322.
doi:10.1111/jth.12792
38. Hakim AJ, Sahota A. Joint hypermobility and
skin elasticity: the hereditary disorders of
connective tissue. Clin Dermatol. 2006;24(6):521533. doi:10.1016/j.clindermatol.2006.07.013
39. Kendel NE, Haamid FW, Christian-Rancy M,
O’Brien SH. Characterizing adolescents with heavy
menstrual bleeding and generalized joint
hypermobility. Pediatr Blood Cancer. 2019;66(6):
e27675. doi:10.1002/pbc.27675
40. Dun EC, Kho KA, Morozov VV, Kearney S,
Zurawin JL, Nezhat CH. Endometriosis in
adolescents. JSLS. 2015;19(2):e2015.00019. doi:10.
4293/JSLS.2015.00019
41. Soni H, Kurkowski J, Guffey D, Dietrich JE,
Srivaths LV. Gynecologic Bleeding Complications in
Postmenarchal Female Adolescents Receiving
Antithrombotic Medications. J Pediatr Adolesc
Gynecol. 2018;31(3):242-246. doi:10.1016/j.jpag.2017.
12.007
42. Sharma C, Sharma M, Chander B, Soni A, Soni
PK. Angioleiomyoma uterus in an adolescent girl:
a highly unusual presentation. J Pediatr Adolesc
Gynecol. 2014;27(3):e69-e71. doi:10.1016/j.jpag.2013.
07.002
43. Liu G, Wang Y, Zhang X, Yuan B, Han C, Xue F.
Endometrial carcinoma in a 15-year-old obese
patient with persistent uterine bleeding. Gynecol
Endocrinol. 2014;30(4):277-279. doi:10.3109/
09513590.2013.875156
44. Rodeghiero F, Tosetto A, Abshire T, et al;
ISTH/SSC joint VWF and Perinatal/Pediatric
Hemostasis Subcommittees Working Group.
ISTH/SSC bleeding assessment tool: a standardized
questionnaire and a proposal for a new bleeding
score for inherited bleeding disorders. J Thromb
Haemost. 2010;8(9):2063-2065. doi:10.1111/j.15387836.2010.03975.x
45. Higham JM, O’Brien PM, Shaw RW. Assessment
of menstrual blood loss using a pictorial chart. Br J
Obstet Gynaecol. 1990;97(8):734-739. doi:10.1111/j.
1471-0528.1990.tb16249.x
46. S H. Establishment of a reference range for the
pbac-score. Blood. 2013;122(21):4772. doi:10.1182/
blood.V122.21.4772.4772
47. Philipp CS, Faiz A, Dowling NF, et al.
Development of a screening tool for identifying
women with menorrhagia for hemostatic
evaluation. Am J Obstet Gynecol. 2008;198(2):
163.e1-163.e8. doi:10.1016/j.ajog.2007.08.070
48. Zia A, Stanek J, Christian-Rancy M, Ahuja SP,
Savelli S, O’Brien SH. Utility of a screening tool for
haemostatic defects in a multicentre cohort of

JAMA Pediatrics Published online December 30, 2019 (Reprinted)

© 2019 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ by Kim Roque on 01/09/2020

jamapediatrics.com

Diagnosis and Management of Heavy Menstrual Bleeding and Bleeding Disorders in Adolescents

adolescents with heavy menstrual bleeding.
Haemophilia. 2018;24(6):957-963. doi:10.1111/hae.
13609
49. Craig BM, Reeve BB, Brown PM, et al. US
valuation of health outcomes measured using the
PROMIS-29. Value Health. 2014;17(8):846-853. doi:
10.1016/j.jval.2014.09.005
50. Varni JW, Seid M, Rode CA. The PedsQL:
measurement model for the pediatric quality of life
inventory. Med Care. 1999;37(2):126-139. doi:10.
1097/00005650-199902000-00003
51. Wang W, Bourgeois T, Klima J, Berlan ED,
Fischer AN, O’Brien SH. Iron deficiency and fatigue
in adolescent females with heavy menstrual
bleeding. Haemophilia. 2013;19(2):225-230. doi:10.
1111/hae.12046
52. Hakim AJ, Grahame R. A simple questionnaire
to detect hypermobility: an adjunct to the
assessment of patients with diffuse
musculoskeletal pain. Int J Clin Pract. 2003;57(3):
163-166.
53. Beighton P, Solomon L, Soskolne CL. Articular
mobility in an African population. Ann Rheum Dis.
1973;32(5):413-418. doi:10.1136/ard.32.5.413
54. 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. J Pediatr Adolesc Gynecol.
2016;29(6):628-631. doi:10.1016/j.jpag.2016.05.009
55. Witchel SF, Oberfield S, Rosenfield RL, et al.
The diagnosis of polycystic ovary syndrome during
adolescence. Horm Res Paediatr. 2015. doi:10.1159/
000375530
56. Teede HJ, Misso ML, Costello MF, et al;
International PCOS Network. Recommendations
from the international evidence-based guideline for
the assessment and management of polycystic
ovary syndrome. Fertil Steril. 2018;110(3):364-379.
doi:10.1016/j.fertnstert.2018.05.004
57. Pugeat M, Kaddar N, Raverot V. Recommended
treatment modalities for hyperandrogenism. In:
Dunaif A, Chang RJ, Franks S, Legro RS, eds.
Polycystic Ovary Syndrome: Contemporary
Endocrinology. Totowa, NJ: Humana Press; 2008.
doi:https://doi.org/10.1007/978-1-59745-108-6_18.
58. World Health Organization. Haemoglobin
concentrations for the diagnosis of anaemia and
assessment of severity. In Vitamin and Mineral
Nutrition System. Geneva, Switzerland: World
Health Organization;2011.
59. Nelson AL, Teal SB. Medical therapies for
chronic menorrhagia. Obstet Gynecol Surv. 2007;62
(4):272-281. doi:10.1097/01.ogx.0000259228.
70277.6f
60. Altshuler AL, Hillard PJ. Menstrual suppression
for adolescents. Curr Opin Obstet Gynecol. 2014;26
(5):323-331. doi:10.1097/GCO.
0000000000000098
61. Bradley LD, Gueye NA. The medical
management of abnormal uterine bleeding in
reproductive-aged women. Am J Obstet Gynecol.
2016;214(1):31-44. doi:10.1016/j.ajog.2015.07.044
62. American College of Obstetricians and
Gynecologists. ACOG committee opinion no. 557:
management of acute abnormal uterine bleeding in
nonpregnant reproductive-aged women. Obstet
Gynecol. 2013;121(4):891-896. doi:10.1097/01.AOG.
0000428646.67925.9a

Review Clinical Review & Education

63. Sokkary N, Dietrich JE. Management of heavy
menstrual bleeding in adolescents. Curr Opin Obstet
Gynecol. 2012;24(5):275-280. doi:10.1097/GCO.
0b013e3283562bcb

menstrual loss and endometrial fibrinolytic
enzymes in dysfunctional uterine bleeding. Acta
Obstet Gynecol Scand. 1994;73(3):274-277. doi:10.
3109/00016349409023453

64. Jensen JT. Evaluation of a new estradiol oral
contraceptive: estradiol valerate and dienogest.
Expert Opin Pharmacother. 2010;11(7):1147-1157.
doi:10.1517/14656561003724713

77. Lethaby A, Farquhar C, Cooke I.
Antifibrinolytics for heavy menstrual bleeding.
Cochrane Database Syst Rev. 2000;(4):CD000249.

65. Munro MG, Mainor N, Basu R, Brisinger M,
Barreda L. Oral medroxyprogesterone acetate and
combination oral contraceptives for acute uterine
bleeding: a randomized controlled trial. Obstet
Gynecol. 2006;108(4):924-929. doi:10.1097/01.AOG.
0000238343.62063.22
66. Moon LM, Perez-Milicua G, Dietrich JE.
Evaluation and management of heavy menstrual
bleeding in adolescents. Curr Opin Obstet Gynecol.
2017;29(5):328-336. doi:10.1097/GCO.
0000000000000394
67. Haamid F, Sass AE, Dietrich JE. Heavy
menstrual bleeding in adolescents. J Pediatr
Adolesc Gynecol. 2017;30(3):335-340. doi:10.1016/
j.jpag.2017.01.002
68. Lu M, Yang X. Levonorgestrel-releasing
intrauterine system for treatment of heavy
menstrual bleeding in adolescents with
Glanzmann’s Thrombasthenia: illustrated case
series. BMC Womens Health. 2018;18(1):45. doi:10.
1186/s12905-018-0533-0

78. Moore KA, Morin I, Marenco T, Lavigne JR,
Morelli G. Pharmacokinetic studies in women of 2
novel oral formulations of tranexamic acid therapy
for heavy menstrual bleeding. Am J Ther. 2012;19
(3):190-198. doi:10.1097/MJT.0b013e318205427a
79. Mast KJ, Nunes ME, Ruymann FB, Kerlin BA.
Desmopressin responsiveness in children with
Ehlers-Danlos syndrome associated bleeding
symptoms. Br J Haematol. 2009;144(2):230-233.
doi:10.1111/j.1365-2141.2008.07446.x
80. Nichols WL, Hultin MB, James AH, et al. von
Willebrand disease (VWD): evidence-based
diagnosis and management guidelines, the National
Heart, Lung, and Blood Institute (NHLBI) expert
panel report (USA). Haemophilia. 2008;14(2):171-232.
doi:10.1111/j.1365-2516.2007.01643.x
81. DDAVP Nasal Spray (desmopressin acetate).
Full prescribing information. https://www.
accessdata.fda.gov/drugsatfda_docs/label/2007/
017922s038,018938s027,019955s013lbl.pdf.
Accessed November 19, 2019.2018.

69. Bitzer J, Heikinheimo O, Nelson AL,
Calaf-Alsina J, Fraser IS. Medical management of
heavy menstrual bleeding: a comprehensive review
of the literature. Obstet Gynecol Surv. 2015;70(2):
115-130. doi:10.1097/OGX.0000000000000155

82. Kouides PA, Byams VR, Philipp CS, et al.
Multisite management study of menorrhagia with
abnormal laboratory haemostasis: a prospective
crossover study of intranasal desmopressin and oral
tranexamic acid. Br J Haematol. 2009;145(2):212220. doi:10.1111/j.1365-2141.2009.07610.x

70. Aslam N, Blunt S, Latthe P. Effectiveness and
tolerability of levonorgestrel intrauterine system in
adolescents. J Obstet Gynaecol. 2010;30(5):489-491.
doi:10.3109/01443615.2010.484107

83. Konkle BA. Acquired disorders of platelet
function. Hematology Am Soc Hematol Educ Program.
2011;2011:391-396. doi:10.1182/asheducation2011.1.391

71. Adeyemi-Fowode OA, Santos XM, Dietrich JE,
Srivaths L. Levonorgestrel-releasing intrauterine
device use in female adolescents with heavy
menstrual bleeding and bleeding disorders: single
institution review. J Pediatr Adolesc Gynecol. 2017;
30(4):479-483. doi:10.1016/j.jpag.2016.04.001

84. Paton C, Ferrier IN. SSRIs and gastrointestinal
bleeding. BMJ. 2005;331(7516):529-530. doi:10.
1136/bmj.331.7516.529

72. Committee on Adolescence. Contraception for
adolescents. Pediatrics. 2014;134(4):e1244-e1256.
doi:10.1542/peds.2014-2299
73. Committee on Adolescent Health Care
Long-Acting Reversible Contraception Working
Group, The American College of Obstetricians and
Gynecologists. Committee opinion no. 539:
adolescents and long-acting reversible
contraception: implants and intrauterine devices.
Obstet Gynecol. 2012;120(4):983-988. doi:10.1097/
AOG.0b013e3182723b7d
74. Bahamondes L, Mansour D, Fiala C, Kaunitz
AM, Gemzell-Danielsson K. Practical advice for
avoidance of pain associated with insertion of
intrauterine contraceptives. J Fam Plann Reprod
Health Care. 2014;40(1):54-60. doi:10.1136/jfprhc2013-100636
75. Rimmer E, Jamieson MA, James P. Malposition
and expulsion of the levonorgestrel intrauterine
system among women with inherited bleeding
disorders. Haemophilia. 2013;19(6):933-938. doi:
10.1111/hae.12184

85. Ghanizadeh A, Baligh-Jahromi P. Depression,
anxiety and suicidal behaviour in children and
adolescents with Haemophilia. Haemophilia. 2009;
15(2):528-532. doi:10.1111/j.1365-2516.2008.01971.x
86. Zia A, Lau M, Journeycake J, et al. Developing a
multidisciplinary Young Women’s Blood Disorders
Program: a single-centre approach with guidance
for other centres. Haemophilia. 2016;22(2):199-207.
doi:10.1111/hae.12836
87. Kouides PA. Menorrhagia from a
haematologist’s point of view, part I: initial
evaluation. Haemophilia. 2002;8(3):330-338. doi:
10.1046/j.1365-2516.2002.00634.x
88. Winikoff R, Amesse C, James A, Lee C, Pollard
D. The role of haemophilia treatment centres in
providing services to women with bleeding
disorders. Haemophilia. 2004;10(suppl 4):196-204.
doi:10.1111/j.1365-2516.2004.01001.x
89. Lee CA, Chi C, Shiltagh N, et al. Review of a
multidisciplinary clinic for women with inherited
bleeding disorders. Haemophilia. 2009;15(1):359360. doi:10.1111/j.1365-2516.2008.01824.x

76. Gleeson NC, Buggy F, Sheppard BL, Bonnar J.
The effect of tranexamic acid on measured

jamapediatrics.com

(Reprinted) JAMA Pediatrics Published online December 30, 2019

© 2019 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ by Kim Roque on 01/09/2020

E9

