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Heavy menstrual bleeding (HMB) is frequently reported
by adolescents. The role of the hematologist is threefold
in evaluating such patients: (1) perform a clinical and
laboratory evaluation for an underlying bleeding disor-
der on the basis of the degree of clinical suspicion, (2)
identify and manage any concomitant iron deficiency, and
(3) provide input to the referring provider regarding the
management of HMB, particularly for patients with
identified hemostatic defects. Several clues in the men-
strual history should raise suspicion for an underlying
bleeding disorder, such as menses lasting >7 days,
menstrual flow which soaks >5 sanitary products per day
or requires product change during the night, passage of
large blood clots, or failure to respond to conventional
therapies. A detailed personal and family history of other
bleeding symptoms should also be obtained. Iron

deficiency with and without anemia is commonly found in
young women with HMB. Therefore, it is important to
obtain measures of hemoglobin and ferritin levels when
evaluating these patients. Iron supplementation is often
a key component of management in the adolescent with
heavy menses and is still needed in those who have re-
ceived packed red cell transfusions as a result of severe
anemia. Strategies for decreasing menstrual blood flow
are similar for adults and adolescents with heavy menses,
with combined hormonal contraceptives recommended
as first-line therapy. However, there are adolescent-
specific considerations for many of these agents, and
they must be incorporated into shared decision-making
when selecting the most appropriate treatment. (Blood.
2018;132(20):2134-2142)

Introduction

Heavy menstrual bleeding (HMB) is frequently reported by
adolescents. In a school-based survey of ~1000 female ado-
lescents in Sweden, 37% reported HMB." In an analysis of in-
surance claims data from more than 200 000 females age 10 to
17 years in the United States, 27% had an outpatient diagnostic
code consistent with HMB at least once during the 3-year study
period.? Women with HMB have significantly lower perceived
general health and poorer quality of life in terms of the ability
to fully participate in school, work, and athletic and social
activities.®* In the United States alone, hundreds of adolescents
are hospitalized as a result of HMB and severe anemia at
children’s hospitals each year, with 5% of these patients re-
quiring admission to intensive care units.®

The American College of Obstetricians and Gynecologists de-
fines HMB as bleeding lasting for >7 days and/or the loss of
>80 mL of blood per menstrual cycle.® The International Fed-
eration of Gynecology and Obstetrics provides a broader defi-
nition of HMB: they identify the condition as excessive menstrual
blood loss that interferes with a woman's physical, emotional,
social, and material quality of life.”

Compared with HMB in older women, HMB in adolescents is
typically a result of nonstructural causes, most commonly
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anovulatory bleeding because of immaturity of the hypothalamic-
pituitary-ovarian axis.® Endocrinologic causes such as poly-
cystic ovarian syndrome and thyroid disease need to be
considered, as do pregnancy and sexually transmitted in-
fections. Underlying hemostatic defects are another common
etiology of HMB. The reported frequency of bleeding dis-
orders in adolescents with HMB ranges from 8% to 62%, but
the true frequency remains unknown because of the lack of
prospective studies with objective menstrual flow assessment,
standardized hemostatic testing, and standardized laboratory
definitions of von Willebrand disease and platelet function
defects.”

Typically, when an adolescent with HMB is referred to a he-
matologist, it is because the referring provider suspects the
possibility of an underlying bleeding disorder. The role of the
hematologist is threefold in the evaluation of such patients: (1)
perform a clinical and laboratory evaluation for an underlying
bleeding disorder on the basis of the degree of clinical suspicion,
(2) identify and manage any concomitant iron deficiency, and
(3) provide input to the referring provider regarding the manage-
ment of HMB, particularly for patients with identified hemostatic
defects. This review will cover these 3 aspects of the evaluation
and management of adolescents with HMB who present to a
hematologist.
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Evaluating the adolescent with HMB for

an underlying bleeding disorder

Clinical history

The evaluation of patients presenting with easy bruising or
bleeding remains a challenge for the practicing hematologist,
because mild bleeding events are common in patients with and
without bleeding disorders. In a study that obtained compre-
hensive bleeding histories from 500 healthy adults, 25% reported
epistaxis, 18% reported excessive bleeding after tooth extraction,
and 47% of females reported HMB.'® Thus, the hematologist is
charged with discerning whether a reported bleeding symptom
is clinically significant. In 2008, the National Hemophilia Foun-
dation initiated Project Red Flag, which aimed to increase public
awareness of bleeding disorders in women. They highlighted the
following red flags in a patient’s menstrual history that would
suggest a history of excessive bleeding: menses lasting >7 days,
menstrual flow that requires double protection with sanitary
products, flow that soaks >5 sanitary products per day, flow that
requires changing sanitary products during the night, the sen-
sation of gushing, or the passage of blood clots greater than 1inch
(2.5 cm) in diameter.’ In 2009, a panel of international experts
published a consensus statement on the diagnosis and man-
agement of bleeding disorders in women.'? The expert panel
agreed upon the following associations as being indicative of
HMB: soaking through a pad or tampon within 1 hour, soaking
through bedclothes, low ferritin or anemia, and a pictorial blood
assessment chart (PBAC) score >100. The panel also recom-
mended that an underlying bleeding disorder should be con-
sidered if any of the following indicators were present: HMB since
menarche, family history of bleeding disorder, failure to respond
to conventional HMB management strategies, or personal history
of other bleeding symptoms (Table 1).

Given the subjective nature of bleeding symptoms, there has
also been increasing interest among researchers and clinicians to
more precisely and objectively quantify bleeding. Over the past
decade, a variety of bleeding assessment tools have been val-
idated, most of them based on the original score published by
investigators in Vicenza, Italy, and they have consistently dem-
onstrated high specificity and negative predictive value for the
diagnosis of von Willebrand disease.'® The Vicenza-based tools
collectinformation on 12 different bleeding symptoms and score
them from O to 4 on the basis of the frequency or severity of the
symptom or the intensity of intervention required (Figure 1).
Given the increasing number of published bleeding assessment
tools and the lack of a consensus on which to use, the In-
ternational Society on Thrombosis and Haemostasis (ISTH)
published the ISTH Bleeding Assessment Tool (ISTH-BAT) in
2010, a Vicenza-based tool that aims to provide a standardized
method of reporting bleeding symptoms in both adults and
children.' The ISTH-BAT can be found at https://c.ymcdn.com/sites/
www.isth.org/resource/resmgr/ssc/isth-ssc_bleeding_assessment.
pdf. Abnormal ISTH-BAT scores have been identified for children
(=2), adult males (>3), and adult females (>5)."®

In the Vicenza-based tools, the severity of menstrual bleeding is
based on the treatment provided (eg, hormonal contraceptives,
iron therapy, blood transfusion, hysterectomy). One challenge of
using these tools to evaluate women with HMB is that, given high
rates of hormonal contraceptive use in women with and without
bleeding disorders and the frequency of iron deficiency in
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Table 1. Signs and symptoms that suggest an underlying
bleeding disorder

With the acceptance that menorrhagia is generally defined as >80 mL
of blood loss per menstrual cycle, the following associations were
agreed on as being indicative of menorrhagia

Soaking through a pad or tampon within 1 h
Soaking through bedclothes

Below normal ferritin

Anemia

Pictorial blood assessment chart score >100

An underlying bleeding disorder should be considered if any of the
following are present:

Menorrhagia since menarche
Family history of a bleeding disorder
Personal history of 1, but usually several, of the following
symptoms:
Epistaxis (generally bilateral epistaxis, >10 min duration, once
in the last year possibly necessitating packing or cautery)
Notable bruising without injury (and >2 cm in diameter)
Minor wound bleeding (ie, from trivial cuts lasting for >5 min)

Bleeding of oral cavity or gastrointestinal tract without an
obvious anatomic lesion

Prolonged or excessive bleeding after dental extraction

Unexpected postsurgical bleeding

Hemorrhage from ovarian cysts or corpus luteum, possibly with
accompanying pain during ovulation (termed mittleschmerz)

Hemorrhage that required blood transfusion

Postpartum hemorrhage (PPH), especially delayed PPH (after
24 h; no response to conventional management of
menorrhagia)

Content modified from James et al.'?

women with HMB, women referred to a hematologist for heavy
menses are likely to have similar severity scores. In addition,
adolescent females make up a gray area in the field of bleeding
assessment tools and have not been well studied. Therefore, the
abnormal bleeding score for an adolescent female (many of
whom have experienced menarche but have not typically ex-
perienced childbirth or the same number of surgical challenges
as an adult) remains unknown but likely falls somewhere be-
tween 2 and 5.

In the past several years, self-administered bleeding assessment
tools have been validated in both adult and pediatric pop-
ulations, which increases the accessibility of these tools for busy
clinical practices and for the lay population. In one effort to
increase awareness of undiagnosed bleeding disorders, an in-
formational Web site (http://letstalkperiod.ca) allows the user to
complete an online self-BAT."¢ The result is displayed to the user
along with a recommendation to seek medical attention if the
score is abnormal.

Philipp and colleagues'”'® have developed and tested a brief
screening tool specifically for women with heavy menses to
identify those at increased risk of an underlying bleeding dis-
order. The tool consists of 8 questions that include warning signs
for excessive menstrual blood loss (duration =7 days, sensa-
tion of gushing, soaking a sanitary product in =2 hours), per-
sonal history of anemia, family history of bleeding disorders,
and personal history of bleeding after surgical challenges
or childbirth. Among adult women with a PBAC score of
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Epistaxis Oral cavity

0 ?No or trivial (less than 5) 0 |No

1 |>5 or more than 10" ! 1 | Reported at least one
2 |CONSULTATION ONLY 2 | CONSULTATION ONLY

lPacking or Cauterization or |

Antifibrinolytics | 3 | Surgical hemostasis or Antifibrinolytics

| Blood transfusion or Replacement 4 | Blood transfusion or Replacement
|therapy or Desmopressin therapy or Desmopressin

Surgery Muscle hematoma

-1 |No bleeding in at least 2 surgeries 0 |Never

0 |Not done or no bleeding in 1 surgery

1 ] Post-trauma no therapy

1 jFIeporled in <25% of all surgeries
2 | Spontaneous no therapy

Reported in >25% of all surgeries, no
= _lintervention Spontaneous or traumatic requiring

Desmopressin or Replacement therapy

3 |Surgical hemostasis or Antifibrinolytics

Spontaneous or traumatic requiring Surgical

Blood transfusion or Replacement . 3
intervention or Blood transfusion

therapy or Desmopressin

Cutaneous Gl bleeding

Menorrhagia | Hemarthrosis

| o 0 |No
0 |No or trivial (<1 cm)

0 |No 0 |Never

B Associated with ulcer, portal

1 lCONSULTATIONONLY | 1 | Post-trauma no therapy

2 | Spontaneous no therapy

or Desmopressin or Antifibrinolytics

hyp ion, hemorrhoids, angiodysplasia|
1 |>1 cm and no trauma 2 | Spontaneous 2 |Antifibrinolytics or pill use
| Surgical hemostasis or Blood 3 |Curettage or Iron therapy
2 |CONSULTATION ONLY 3 | transfusion or Replacement therapy

3 Spontaneous or traumatic requiring
| desmopressin or Replacement therapy

Spontaneous or traumatic requiring
surgical intervention or bloed transfusion

Blood transfusion or Replacement therapy 4
or Desmopressin or Hysterectomy

Bleeding from minor wounds Tooth extraction

0 | No or trivial (less than 5) —1 | No bleeding in at least 2 extractions

1 | >5ormore than 5 0 | Not done or no bleeding in 1 extraction

2 | CONSULTATION ONLY . 1 | Reported in <25% of all procedures

|

Post-partum hemorrhage CNS bleeding

-1 |No bleeding in at least 2 deliveries o |Never

0 No deliveries or no bleeding in 1

delivery 1 |-
CONSULTATION ONLY

2 | Reported in >25% of all procedures, no

3 | Surgical hemostasis intervention

. Resuturing or kin,
4 Blood transfusion or Replacement & SRR

2 |-
o |Curettage or Iron therapy or

Antifibrinolytics > :
3 |Blood fransfusion or Replacement 3 | Subdural, any intervention

therapy or Desmopressin

therapy or Desmopressin 4 Blood transfusion or Replacement

therapy or Desmopressin

4 |Intracerebral, any intervention

4 |Hysterectomy

Total assigned score:

Figure 1. Condensed version of the Bleeding Assessment Tool. Reprinted from Tosetto et al’® with permission from John Wiley & Sons.

>100 presenting to a hematology clinic, the sensitivity of the
tool for an underlying bleeding disorder was 89%. However,
age differences have been noted in the sensitivity of the Philipp
tool, with patients age 13 to 19 years having the lowest sensi-
tivity (62%) in the original investigation. Additional adolescent-
specific studies, particularly in primary care settings, are
needed to determine the utility of this tool for this patient
population.

As mentioned earlier, the PBAC, which estimates the number of
menstrual products used and the degree of soiling, is the most
commonly used tool in clinical practice to attempt to measure
menstrual blood loss.’ Patients are asked to complete the
chart during their menstrual period, and points are tallied for
each sanitary product used. For example, 1 point is scored for
each lightly stained product, 5 points for each moderately
soiled product, and 20 points if the product is completely
saturated.

Episodes of flooding and passage of blood clots are also
recorded. Studies have demonstrated that a score of 150 or
185 on the PBAC correlates with 80 mL of menstrual blood loss
as measured by the alkaline hematin test.?°-?? |n a retrospective
study of adult women (n = 199) referred to a coagulation center
for HMB, a PBAC score of >100 demonstrated 91% sensitivity
for identifying patients with a coagulation disorder, 100%
specificity, 100% positive predictive value, and 85.5% negative
predictive value.®®> The PBAC has not been well studied
in adolescents with heavy menses, but early evidence
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demonstrates a correlation between PBAC scores and self-
identification among adolescents as having heavy, normal,
or light menses.?*

Anovulatory bleeding as a result of an immature hypothalamic-
pituitary-ovarian axis is a common cause of HMB in adolescents.
Anovulatory bleeding is suggested by a history of irregular
menstrual cycles occurring in the first 1 to 2 years after menarche,
typically characterized by 2 or more months without bleeding
followed by bleeding which can range from spotting, to heavy
menses, to acute hemorrhage.?®> An absence of menses-
associated symptoms such as breast tenderness, moodiness,
and/or dysmenorrhea may also suggest anovulation. However, it
is important to remember that HMB can be muiltifactorial, and
that women with underlying bleeding disorders also experience
anovulatory bleeding. In a study of 115 women age 13 to
53 years presenting for evaluation of HMB, adolescents and
perimenopausal women were just as likely to have an underlying
hemostatic defect as women age 20 to 44 years.?¢ Therefore,
even if the menstrual history is consistent with anovulatory
bleeding, young women who develop severe anemia, do not
respond to first-line therapies, or have personal or family history
of easy bruising or bleeding still require laboratory evaluation for
a bleeding disorder.

The most common bleeding disorders identified in adolescents
with HMB are platelet function defects and von Willebrand
disease.” Other conditions that have been identified include
hemophilia carrier states, other clotting factor deficiencies,
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fibrinolytic disorders, and bleeding tendency as a result of
generalized joint hypermobility. Rarely, adolescents with im-
mune thrombocytopenia purpura may present with HMB as their
primary symptom.

Laboratory evaluation

The laboratory evaluation for an underlying bleeding disorder in
a woman with HMB does not differ from the laboratory as-
sessment in any patient presenting with unusual bruising or
bleeding and is the aspect of the evaluation with which he-
matologists are likely most comfortable. However, it is worth
mentioning a few caveats regarding testing in the setting of
acute menorrhagia. von Willebrand factor levels will increase
in the setting of stress, inflammation, and illness,?” and in our
clinical experience, they are often found to be quite elevated
when measured in adolescents hospitalized for severe HMB.
Platelet function analyzer (PFA-100) closure times and platelet
aggregation are delayed in the setting of anemia (hemoglobin
<10 g/dL), so they should not be measured until the anemia has
been corrected.?®

High-dose estrogen therapy also elevates von Willebrand factor
levels, but the influence of low-dose (standard dose) estrogen is
less clear. The majority of studies in healthy women who use low-
dose combined hormonal contraceptives have shown no sig-
nificant increase in von Willebrand factor levels; however, there
have been no studies in women with low von Willebrand disease
or low von Willebrand factor levels at baseline.?” For patients
started on a taper of combined hormonal contraceptives or a
high-dose pill, our clinical practice is to delay testing for von
Willebrand disease until the patient has been tapered down to
standard low-dose (30-35 g estrogen) for ~3 months. To avoid
continued or recurrent HMB, treatment with combined hor-
monal contraceptives should not be delayed or withheld to
complete testing for von Willebrand disease.*° The PFA-100 was
developed as a screening tool for von Willebrand disease and
may be helpful in identifying this condition in women who need
to remain on high-dose estrogen because results are not af-
fected by estrogen therapy. Even though the PFA-100 is sen-
sitive in identifying severe platelet function defects such as
Glanzmann thrombasthenia and Bernard-Soulier syndrome, it is
less effective at detecting milder, nonspecific platelet function
defects. Therefore, full platelet aggregation studies should be
performed in any patient for whom there is high clinical suspicion
for an underlying bleeding disorder.

It is not infrequent for hematologists to care for patients who
clearly have a bleeding tendency (Table 1) but for whom
available hemostatic testing does not reveal a diagnosable
condition.?" These bleeders of unknown cause may still benefit
from continued follow-up in hematology and management
similar to patients with defined bleeding disorders.>? For such
patients, itis also important to consider a bleeding tendency that
may result from a benign joint hypermobility syndrome and to
assess for hypermobility during the physical examination.3334
Joint hypermobility is more common in females, and patients
with joint hypermobility syndromes (Ehlers-Danlos syndrome
being the most common) may bleed because of increased
capillary fragility, alterations in collagen protein involvement
in platelet function, or changes in the interaction between ex-
posed collagen in endothelial walls and platelet receptors or
von Willebrand factor. Prolonged menses, irregular menses,
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and dysmenorrhea are all commonly reported by women with
Ehlers-Danlos syndrome.3* Although many of these patients will
have prolonged bleeding times,® results from hemostatic tests
performed in the standard manner are typically normal.?”

Identifying and managing iron deficiency
in the adolescent with HMB

Low serum ferritin is predictive of excessive menstrual blood loss
of >80 mL.*® As a result, iron deficiency with and without anemia
is commonly found in young women with HMB, with a preva-
lence of 51% in our own patient registry of young women with
HMB.3? Because iron is an essential component of hemoglobin,
myoglobin, and several metabolic enzymes, symptoms of iron
deficiency may be caused by impairment of metabolic functions
in tissues other than the bone marrow. The most common
symptom of iron deficiency is fatigue, and fatigue severity scores
in young women with HMB have been shown to be signifi-
cantly higher than those in healthy female controls.*® Iron de-
ficiency without anemia has also been related to increased
muscle fatigue and decreased verbal learning and memory in
adolescents.*'** Therefore, it is important to assess not only
hemoglobin level but also ferritin level when evaluating an
adolescent with HMB. Definitions of iron deficiency vary, but
serum ferritin <15 ug/L is a commonly used cutoff.#44°

The initial management of the adolescent with iron deficiency
anemia depends on the severity of the anemia and symptom
burden, and dosing recommendations can vary considerably.
Recent studies in adult women (iron deficient but without
anemia) have identified that lower and less frequent dosing of
oral iron maximizes the fractional amount of iron absorbed per
dose, and that alternate day dosing may even be preferred.4¢47
Efficacy of low-dose (3 mg/kg once per day) oral iron regimens
has also been demonstrated in young children with nutritional
iron deficiency anemia.*® Although adolescent-specific studies
are lacking, a once-per-day regimen of either 65 or 130 mg
elemental iron, depending on the severity of the anemia, often
aids in compliance for adolescents. Once-per-day dosing, par-
ticularly when iron is taken in the evening with food, can mini-
mize gastrointestinal intolerance. For patients experiencing
substantial fatigue, headaches, or exercise intolerance, we
prefer intravenous iron to achieve a faster response. Transfusion
of red blood cells would be administered in addition to iron
supplementation in patients with hemodynamic changes
(tachycardia, orthostatic hypotension) or shortness of breath with
routine activities (such as climbing the stairs at home). Our
practice is to continue iron supplementation until the anemia
resolves and then continue for an additional 3 months to replace
iron stores.

Managing HMB in the adolescent patient
The hematologist should be familiar with management strategies
for both acute and chronic heavy menses. In the acute setting, a
patient is typically hospitalized to receive a packed red cell
transfusion for severe anemia and achieve cessation of bleeding.
Although management decisions may be driven by the admitting
hospitalist, adolescent specialist, or gynecologist, the hematol-
ogist may be asked to weigh in on the benefit of additive anti-
fibrinolytics or may be asked to advise on the appropriate
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management for a patient with a suspected or confirmed bleeding
disorder. In the outpatient setting, hematologists often play a
leading role in HMB management for patients with inherited
bleeding disorders. A growing number of multidisciplinary clinics
have been established in which hematologists work side-by-side
with gynecologists or adolescent medicine specialists to provide a
comprehensive medical home for women seeking evaluation and
management of HMB.#?

The first-line therapy for acute HMB is oral estrogen-containing
or progestin-only hormones, with intravenous dosing used if
needed. Typically, high doses are initiated, and once bleeding
is controlled, the dose is tapered over several weeks to a lower
daily maintenance therapy.® Occasionally, antifibrinolytic med-
ications are added to the regimen and, in rarer instances, used
alone to help manage acute HMB. In an analysis of more than
1100 admissions for acute HMB at children’s hospitals in the
United States, 50% of patients received monotherapy with a
hormone, most commonly a combination oral contraceptive.®
Thirty percent required 2 forms of hormonal therapy, 8% used
both hormonal and antifibrinolytic therapy, and only 1% re-
ceived antifibrinolytics alone. Practice patterns may vary by
geography, with oral progestin-only strategies potentially more
commonly used in areas outside the United States. Surgical
interventions are reserved for the unusual case of persistent
heavy bleeding despite aggressive medical management and
can include endometrial balloon tamponade or dilation and
curettage.®® As stated above, most patients admitted for HMB
also have anemia and require iron replacement. It is also im-
portant to initiate iron therapy for patients who receive a red cell
transfusion, because iron within transfused red cells is not suf-
ficient for replenishing storage iron. Close outpatient follow-up
for these young women is key to ensuring continued control of
menstrual bleeding and complete correction of iron deficiency
anemia.

In the outpatient setting, a variety of therapies are available for
HMB, although in some cases, adolescent patients need
special consideration (Table 2). Although first-line therapies are
typically similar for women with and without inherited bleeding
disorders, additional disease-specific interventions are avail-
able.®" For women with von Willebrand disease, guidelines
from the National Heart, Lung, and Blood Institute state
that the first choice of therapy for HMB should be combined
oral contraceptives, with the levonorgestrel intrauterine device
as second choice.>? Nasal desmopressin (DDAVP), anti-
fibrinolytics, and von Willebrand factor concentrate are alter-
native options. Nasal desmopressin and antifibrinolytics can also
be used in women with platelet function defects, factor VIlI
deficiency, and bleeding tendency as a result of generalized
joint hypermobility. Factor VIII or factor IX replacement may be
necessary in women with mild hemophilia or symptomatic carriers
who do not respond to first-line therapies. Likewise, recombinant
factor Vlla can be considered in women with Glanzmann throm-
basthenia and congenital factor VIl deficiency who do not respond
to initial therapies.>?

The management of HMB in adolescents presents unique
challenges, because the etiology is often multifactorial. In
addition, patients or parents may be reluctant or unwilling to
use the hormonal agents recommended as first-line therapies.
There are few randomized studies of HMB treatment in
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women of any age, with particularly limited research in
adolescents.>4%5

Combination hormonal contraceptives

Combination hormonal contraceptives, which contain both es-
trogen and progestin, are available in oral, transdermal, and
vaginal ring formulations. These agents reduce menstrual loss by
inducing changes that thin the endometrium. Additional ben-
efits of these agents include regulation of the menstrual cycle,
reduction of dysmenorrhea, and improvement in acne. In
published reports from 2 multidisciplinary hematology and
gynecology clinics, combined oral contraceptives were the most
commonly used therapy in their adolescent patients (55% and
70%, respectively).>¢% These agents also offer the option of
extended cycling, in which patients skip the placebo week and
take active pills only. Although breakthrough bleeding is a
possible adverse effect of extended cycling, this strategy may be
particularly helpful for those presenting with severe HMB until
the anemia has resolved. We recommend the use of a standard
monophasic low-dose pill containing 30 to 35 pg of estrogen. In
a Cochrane review®® of monophasic vs triphasic oral contra-
ceptives, several trials reported less breakthrough bleeding in
those who used triphasics vs monophasics. Although studies
have not been performed in adolescents comparing monophasic
to triphasic contraceptives, or ultra-low-dose to low-dose estro-
gen, in our clinical experience, we find that breakthrough
bleeding seems more common in patients originally started on
triphasics or formulations with =20 ng of estrogen and often
resolves when the patient is switched to monophasics with 30 to
35 pg of estrogen.

Time must be allotted for detailed patient and family counsel-
ing when prescribing hormonal contraception, particularly in
younger adolescents. This may be the first daily medication for
an otherwise healthy young woman, so tips on achieving good
adherence will be necessary. Other family questions and con-
cerns we see frequently in clinical practice include long-term
effects of hormonal contraception use on fertility and risk of
breast cancer, or concerns about the social implications of taking
a birth control pill. Discussing the frequency of HMB in ado-
lescents, even though it may be a topic not discussed among
peers, and the many young women who successfully use these
medications to improve their symptoms can often help reassure
teens and parents.

Levonorgestrel intrauterine system

Randomized clinical trials in adult women consistently demon-
strate that the levonorgestrel intrauterine system (LNG-IUS) has
superior efficacy to oral medications in the treatment of HMB.>?
A systematic review of data from participants younger than age
25 years revealed that adolescents and young women have high
(74%) 12-month continuation rates for intrauterine devices.®®
Breakthrough bleeding in the first 6 months of use is fairly typical
and can be more troublesome in women with heavy menses. In
our practice, we have found the use of once-per-day noreth-
indrone (starting dose, 5 mg) to be helpful in managing patients
who experience particularly heavy breakthrough bleeding after
insertion of an LNG-IUS.

The short-term and long-term efficacy of the LNG-IUS has
also been reported in a small cohort of adults with inherited
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Table 2. Benefits and commonly seen limitations of available therapeutic strategies for HMB in adolescents

Therapeutic strategy

Combined oral contraceptives

Benefits

Easy to titrate dose and cycling; reduces
menstrual irregularity, dysmenorrhea, and
acne

Limitations

Daily compliance is particularly challenging for
adolescents; nausea; cannot be used by
patients with thrombosis, thrombophilia,
migraine with aura

Transdermal contraception

Requires only a once-per-week patch change;
reduces menstrual irregularity, dysmenorrhea,
and acne

Adolescents may have increased concem with
visibility in locker rooms and during
swimming; cannot be used by patients with
thrombosis, thrombophilia, migraine with
aura

Vaginal ring

Discrete; requires removal and insertion only
once per month; reduces menstrual
irregularity, dysmenorrhea, and acne

Adolescents may have discomfort with idea of
vaginal insertion; cannot be used by patients
with thrombosis, thrombophilia, migraine
with aura

Levonorgestrel-containing intrauterine system

Discrete; effective for 3 to 5 years, depending on
brand; many patients have a large reduction or
complete cessation of menstrual bleeding;
most effective for contraception; excellent
safety profile for patients with increased risk
of thrombosis

Requires pelvic examination for insertion;
patients often have irregular bleeding for 4
to 6 months after insertion; higher upfront
costs

Progestin-only pills (mini-pills)

Safe for women with estrogen contraindications

Requirement for strict adherence in timing of
daily dose difficult for adolescent schedules;
breakthrough bleeding a common cause
for discontinuation

Norethindrone

Many patients experience complete cessation of
menstrual bleeding

Weight gain and moodiness are common
adverse effects, especially at higher doses
(7.5 mg or 10 mg per day)

Depot medroxyprogesterone acetate

Safe for women with estrogen contraindications;
discrete; requires injection only once every
12 weeks; many patients have substantial
reduction in menstrual bleeding

Requires intramuscular injection; reinjection
must be timely; risk of decreased bone
density; although weight gain >2 kg not
supported by available evidence, some
patients do experience weight gain, and
there is fear regarding this adverse effect in
the adolescent community

Progestin-only implantable

Discrete; lasts for 3 years; highly effective
contraceptive; safe for women with estrogen
contraindications

Requires minor procedure for insertion; higher
upfront costs; breakthrough bleeding a
common cause for discontinuation

Tranexamic acid

Option for families who do not want to use a
hormonal strategy; taken only during menses;
minimal adverse effect profile

Does not provide cycle regulation; not
indicated for dysmenorrhea; 3-times-per-day
dosing is challenging for adolescents

Nasal desmopressin

Option for families who do not want to use a
hormonal strategy; taken only during menses

Does not provide cycle regulation; not
indicated for dysmenorrhea; because of
tachyphylaxis, can be used for only 2 to
3 days during menses; facial flushing and
headaches are commonly reported adverse
effects

bleeding disorders in the United Kingdom and in several
adolescents.®’2 In one small study from Canada of LNG-IUS
use in women (n = 20) with bleeding disorders, 50% had the
LNG-IUS removed because of poor patient satisfaction, mal-
position, or expulsion.®® Studies are still needed to document
expulsion rates and patterns of menstrual bleeding in young
nulliparous women with these devices. Physician-patient-
parent discussions regarding this device also require sub-
stantial time, because patients and parents often have mis-
perceptions that these devices negatively affect fertility,
cannot be placed in nulliparous women, cannot be removed

HEAVY MENSTRUAL BLEEDING IN ADOLESCENTS

once placed, can only be placed in women who have had
children, or perhaps are even limited to those who have
completed their planned child bearing.

Other progestin-only agents

It is not unusual for a hematologist to be asked to consult on
HMB management for an adolescent with a history of thrombosis
or thrombophilia, or a positive family history of the same. In other
cases, the adolescent may not be eligible for estrogen-containing
therapies because of a history of migraine with aura. Several
progestin-only options are available, including progestin-only pills
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(the mini-pill), depot medroxyprogesterone acetate, and the
progestin implant. Benefits and limitations of each are reviewed in
Table 2. The LNG-IUS described above is another progestin-only
option, and it has an excellent safety record with regard to
thrombotic risk.4*¢5 Another type of progestin pill, norethin-
drone, has also been used for acute HMB and maintenance
management of HMB.¢¢ In our practice, we have found nor-
ethindrone (starting dose, 5 mg, increasing to 7.5 mg or 10 mg
as needed) to be quite helpful in achieving complete cessation
of menses in patients with inadequate response to combined
hormonal contraceptives.

Nonhormonal agents

Desmopressin and antifibrinolytics are altemative treatments for
young women who do not want to use hormonal agents or who do
not fully respond to them. However, neither agent provides regulation
of the menstrual cycle, which can be problematic in adolescents with
inherited bleeding disorders and anovulatory bleeding because of
hormonal immaturity. Although desmopressin has been relatively
well studied in adult women with a variety of mild inherited bleeding
disorders, there are limited data in adolescents. In a study of
22 adolescents with von Willebrand disease, intranasal desmopressin
improved PBAC scores in 77% of patients.*” Desmopressin has also
been used to treat HMB in adolescents with platelet function defects®
and can be used in women with bleeding tendencies that result from
joint hypermobility syndromes.*¢ The main limitation of desmopressin
in this setting is the effect of tachyphylaxis, because the efficacy of
desmopressin depends on endothelial stores of von Willebrand
factor. Therefore, use of desmopressin is limited to the first 2 to 3 days
of heavy flow of the menstrual cycle.®” For our small population of
patients who use desmopressin as single-agent therapy for HMB, we
recommend desmopressin on days 1, 2, or 4 of the menstrual cycle or
days 2, 3, and 5, depending on the whether the patient tends to start
their menses with spotting or with heavy flow. Our patients typically
prefer to use desmopressin at bedtime to reduce the impact of
adverse effects.

The antifibrinolytic agent tranexamic acid has long been used for
the treatment of HMB.”® Doses are typically 1000 mg, and re-
ported regimens include dosing 2, 3, or 4 times per day. In the
United States, tranexamic acid is available in 650-mg tablets and
dosing is typically 1300 mg 3 times per day. In a crossover study
of intranasal desmopressin and tranexamic acid in adult women
with a variety of bleeding disorders, both agents reduced
menstrual blood flow and improved quality of life.”” For both
outcomes, however, tranexamic acid was found to be more
effective than desmopressin. In a pilot study comparing the
efficacy of tranexamic acid with combined oral contraceptives in
adolescents with HMB, both agents seemed equally efficacious
in decreasing menstrual blood loss and improving quality of
life, but only oral contraceptives decreased the number of days
of menstrual flow.”? In a report of 42 adolescents with HMB and
inherited bleeding disorders, tranexamic acid (1 g 4 times
per day during menses) was the most commonly prescribed
therapy and was used in 98% of patients.> In about one-third of
these patients, tranexamic acid alone adequately controlled
bleeding.
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Although the great majority of patients will respond to 1 of the
interventions described here, second-line therapies for women
with severe refractory HMB and inherited bleeding disorders
include von Willebrand factor replacement, factor VIII con-
centrates, recombinant factor Vlla, and recombinant interleukin-
11, depending on the specific underlying bleeding disorder.5373.74
In a survey of 1321 women with von Willebrand disease seen
at hemophilia treatment centers in the United States, von
Willebrand factor replacement was used as third-line therapy in 13
women (1.6%).7% These same authors performed a literature review
of 88 additional women with von Willebrand disease and re-
ported thatin all 101 women, a reduction in menstrual blood
loss was reported with a dose of 33 to 100 U/kg. Most women
administered factor products on days 1 to 6 of the menstrual cycle.

Summary

HMB is frequently reported by adolescents, and the evaluation
often includes referral to a hematologist for consideration of
an underlying bleeding disorder. A history of menses lasting
>7 days, menstrual flow which soaks >5 sanitary products per day
or requires product change during the night, passage of large
blood clots, failure to respond to conventional therapies, or a
personal or family history of easy bruising or bleeding should all
raise suspicion for an underlying bleeding disorder. Iron de-
ficiency with and without anemia is commonly found in young
women with HMB, so hemoglobin and ferritin levels should be
assessed in these patients. Strategies for decreasing menstrual
blood flow are similar between adults and adolescents with
heavy menses, with combined hormonal contraceptives rec-
ommended as first-line therapy. However, there are adolescent-
specific considerations for many of these therapies, and they
must be incorporated into shared decision-making when selecting
the most appropriate treatment.

Authorship

Contribution: S.H.O. reviewed the literature and wrote the paper.

Conflict-of-interest disclosure: S.H.O. received research funding from the
Children’s Oncology Group for a study funded by Bristol-Myers Squibb
and has served on advisory committees for Pfizer, CSL Behring, and Shire
within the past 2 years. Off-label drug use: This article describes off-label
drug use of nasal desmopressin in patients with platelet function defects
or joint hypermobility.

Correspondence: Sarah H. O'Brien, The Research Institute at Nationwide
Children’s Hospital, 700 Children’s Dr, Columbus, OH 43205; e-mail:
sarah.obrien@nationwidechildrens.org.

Footnotes

Submitted 22 May 2018; accepted 28 June 2018. Prepublished online as
Blood First Edition paper, 14 November 2018; DOI 10.1182/blood-2018-
05-848739.

This article was selected by the Blood and Hematology 2018 American
Society of Hematology Education Program editors for concurrent sub-
mission to Blood and Hematology 2018. It is reprinted in Hematology
Am Soc Hematol Educ Program. 2018;2018:390-398.

O'BRIEN

20 aunr g0 uo jsenb Aq Jpd'6€.878P00IA/6ECLOY LIVE LZ/0Z/ZE L/Pd-BloE/POO|qABU SUOHEDIgNdysE//:dY WOy papeojumog


http://sarah.obrien@nationwidechildrens.org
https://doi.org/10.1182/blood-2018-05-848739
https://doi.org/10.1182/blood-2018-05-848739

REFERENCES

1.

10.

12.

14.

HEAVY MENSTRUAL BLEEDING IN ADOLESCENTS

Friberg B, Orné AK, Lindgren A, Lethagen
S. Bleeding disorders among young
women: a population-based prevalence
study. Acta Obstet Gynecol Scand. 2006;
85(2):200-206.

Jacobson AE, Vesely SK, Koch T, Campbell
J, O’'Brien SH. Patterns of von Willebrand
disease screening in girls and adoles-
cents with heavy menstrual bleeding.
Obstet Gynecol. 2018;131(6):1121-1129.

Pawar A, Krishnan R, Davis K, Bosma K,
Kulkarni R. Perceptions about quality of life in
a school-based population of adolescents with
menorrhagia: implications for adolescents
with bleeding disorders. Haemophilia. 2008;
14(3):579-583.

Shankar M, Chi C, Kadir RA. Review of quality
of life: menorrhagia in women with or without
inherited bleeding disorders. Haemophilia.
2008;14(1):15-20.

Powers JM, Stanek JR, Srivaths L, Haamid
FW, O'Brien SH. Hematologic consider-
ations and management of adolescent
girls with heavy menstrual bleeding and
anemia in US Children’s Hospitals.

J Pediatr Adolesc Gynecol. 2018;31(5):
446-450.

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.

Munro MG, Critchley HO, Fraser IS. The FIGO
systems for nomenclature and classification of
causes of abnormal uterine bleeding in the
reproductive years: who needs them? Am

J Obstet Gynecol. 2012;207(4):259-265.

Haamid F, Sass AE, Dietrich JE. Heavy men-
strual bleeding in adolescents. J Pediatr
Adolesc Gynecol. 2017;30(3):335-340.

Zia A, Rajpurkar M. Challenges of diagnosing
and managing the adolescent with heavy
menstrual bleeding. Thromb Res. 2016;143:
91-100.

Mauer AC, Khazanov NA, Levenkova N, et al.
Impact of sex, age, race, ethnicity and aspirin
use on bleeding symptoms in healthy adults.
J Thromb Haemost. 2011;9(1):100-108.

. National Hemophilia Foundation. Project Red

Flag: Real Talk About Women's Bleeding
Disorders. http://www.projectredflag.org/.
Accessed 8 May 2018.

James AH, Kouides PA, Abdul-Kadir R, et al.
Von Willebrand disease and other bleeding
disorders in women: consensus on diagnosis
and management from an international expert
panel. Am J Obstet Gynecol. 2009;201(1):12.
el1-12.e8.

. Rydz N, James PD. The evolution and value

of bleeding assessment tools. J Thromb
Haemost. 2012;10(11):2223-2229.

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 stan-
dardized questionnaire and a proposal for a
new bleeding score for inherited bleeding
disorders. J Thromb Haemost. 2010;8(9):
2063-2065.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

. Elbatarny M, Mollah S, Grabell J, et al; Zim-

merman Program Investigators. Normal range
of bleeding scores for the ISTH-BAT: adult and
pediatric data from the merging project.
Haemophilia. 2014;20(6):831-835.

. Reynen E, Grabell J, Ellis AK, James P. Let's

Talk Period! Preliminary results of an online
bleeding awareness knowledge translation
project and bleeding assessment tool pro-
moted on social media. Haemophilia. 2017;
23(4):e282-e286.

. Philipp CS, Faiz A, Dowling NF, et al.

Development of a screening tool for identi-
fying women with menorrhagia for hemostatic
evaluation. Am J Obstet Gynecol. 2008;
198(2):163.e1-163.e8.

. Philipp CS, Faiz A, Heit JA, et al. Evaluation of

a screening tool for bleeding disorders in a US
multisite cohort of women with menorrhagia.
Am J Obstet Gynecol. 2011;204(3):209.
e1-209.e7.

. 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.

Hallberg L, Hégdahl AM, Nilsson L, Rybo G.
Menstrual blood loss--a population study.
Variation at different ages and attempts to
define normality. Acta Obstet Gynecol Scand.
1966;45(3):320-351.

Janssen CA, Scholten PC, Heintz AP. A simple
visual assessment technique to discriminate
between menorrhagia and normal menstrual
blood loss. Obstet Gynecol. 1995;85(6):
977-982.

Zakherah MS, Sayed GH, El-Nashar SA,
Shaaban MM. Pictorial blood loss assessment
chart in the evaluation of heavy menstrual
bleeding: diagnostic accuracy compared to
alkaline hematin. Gynecol Obstet Invest.
2011;71(4):281-284.

Halimeh S, Rott H, Kappert G. PBAC score: an
easy-to-use tool to predict coagulation dis-
orders in women with idiopathic heavy men-
strual bleeding. Haemophilia. 2016;22(3):
e217-e220.

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

Mitan LA, Slap GB. Adolescent menstrual
disorders. Update. Med Clin North Am. 2000;
84(4):851-868.

Philipp CS, Faiz A, Dowling N, et al. Age and
the prevalence of bleeding disorders in
women with menorrhagia. Obstet Gynecol.
2005;105(1):61-66.

Hayward CP, Moffat KA. Laboratory testing for
bleeding disorders: strategic uses of high and
low-yield tests. Int J Lab Hematol. 2013;35(3):
322-333.

Mokhtar GM, Ibrahim WE, Kassim NA, Ragab
IA, Saad AA, Abdel Raheem HG. Alterations of
platelet functions in children and adolescents
with iron-deficiency anemia and response to
therapy. Platelets. 2015;26(5):448-452.

Kouides PA. Aspects of the laboratory iden-
tification of von Willebrand disease in women.
Semin Thromb Hemost. 2006;32(5):480-484.

30.

3

=

32.

33.

34.

35.

36.

37.

38.

39.

40.

4

N

42.

43.

Dumont T, Allen L, Kives S. Can von
Willebrand disease be investigated on
combined hormonal contraceptives? J Pediatr
Adolesc Gynecol. 2013;26(3):138-141.

. Quiroga T, Goycoolea M, Panes O, et al. High

prevalence of bleeders of unknown cause
among patients with inherited mucocutane-
ous bleeding. A prospective study of 280
patients and 299 controls. Haematologica.
2007;92(3):357-365.

Rydz N, James PD. Why is my patient bleeding
or bruising? Hematol Oncol Clin North Am.
2012;26(2):321-344.

Jackson SC, Odiaman L, Card RT, van der Bom
JG, Poon MC. Suspected collagen disorders
in the bleeding disorder clinic: a case-control
study. Haemophilia. 2013;19(2):246-250.

O'Brien SH. An update on pediatric bleeding
disorders: bleeding scores, benign joint hy-
permobility, and platelet function testing in
the evaluation of the child with bleeding
symptoms. Am J Hematol. 2012;87(Suppl 1):
S40-544.

Hurst BS, Lange SS, Kullstam SM, et al.
Obstetric and gynecologic challenges in
women with Ehlers-Danlos syndrome. Obstet
Gynecol. 2014;123(3):506-513.

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.

De Paepe A, Malfait F. Bleeding and bruising
in patients with Ehlers-Danlos syndrome and
other collagen vascular disorders. Br J
Haematol. 2004;127(5):491-500.

Warner PE, Critchley HO, Lumsden MA,
Campbell-Brown M, Douglas A, Murray GD.
Menorrhagia I: measured blood loss,

clinical features, and outcome in women with
heavy periods: a survey with follow-up data.
Am J Obstet Gynecol. 2004;190(5):
1216-1223.

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.

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.

. Bruner AB, Joffe A, Duggan AK, Casella JF,

Brandt J. Randomised study of cognitive ef-
fects of iron supplementation in non-anaemic
iron-deficient adolescent girls. Lancet. 1996;
348(9033):992-996.

Brutsaert TD, Hernandez-Cordero S, Rivera J,
Viola T, Hughes G, Haas JD. Iron supple-
mentation improves progressive fatigue re-
sistance during dynamic knee extensor
exercise in iron-depleted, nonanemic women.
Am J Clin Nutr. 2003;77(2):441-448.

McLane JA, Fell RD, McKay RH, Winder WW,
Brown EB, Holloszy JO. Physiological and
biochemical effects of iron deficiency on rat
skeletal muscle. Am J Physiol. 1981;241(1):
C47-C54.

€ blood® 15 NOVEMBER 2018 | VOLUME 132, NUMBER 20 2141

20 aunr g0 uo jsenb Aq Jpd'6€.878P00IA/6ECLOY LIVE LZ/0Z/ZE L/Pd-BloE/POO|qABU SUOHEDIgNdysE//:dY WOy papeojumog


http://www.projectredflag.org/

44,

45.

46.

47.

48.

49

50.

5

iy

52.

53.

World Health Organization, Vitamin and
Mineral Nutrition Information System. Serum
ferritin concentrations for the assessment

of iron status and iron deficiency in popula-
tions. Geneva, Switzerland; World Health
Organization; 2011. Publication No. WHO/
NMH/NHD/MNM/11.2. Available at:
http://www.who.int/vmnis/indicators/
serum_ferritin.pdf. Accessed 20 July 2018.

Krayenbuehl PA, Battegay E, Breymann C,
Furrer J, Schulthess G. Intravenous iron for the
treatment of fatigue in nonanemic, pre-
menopausal women with low serum ferritin
concentration. Blood. 2011;118(12):
3222-3227.

Stoffel NU, Cercamondi Cl, Brittenham G,
et al. Iron absorption from oral iron supple-
ments given on consecutive versus alternate
days and as single morning doses versus
twice-daily split dosing in iron-depleted
women: two open-label, randomised con-
trolled trials. Lancet Haematol. 2017;4(11):
e524-e533.

Moretti D, Goede JS, Zeder C, et al. Oral iron
supplements increase hepcidin and decrease
iron absorption from daily or twice-daily doses
in iron-depleted young women. Blood. 2015;
126(17):1981-1989.

Powers JM, Buchanan GR, Adix L, Zhang S,
Gao A, McCavit TL. Effect of low-dose ferrous
sulfate vs iron polysaccharide complex on
hemoglobin concentration in young children
with nutritional iron-deficiency anemia: a
randomized clinical trial. JAMA. 2017;317(22):
2297-2304.

. ZiaA, 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.

James AH, Kouides PA, Abdul-Kadir R, et al.
Evaluation and management of acute men-
orrhagia in women with and without un-
derlying bleeding disorders: consensus from
an international expert panel. Eur J Obstet
Gynecol Reprod Biol. 2011;158(2):124-134.

. Dickerson KE, Menon NM, Zia A. Abnormal

uterine bleeding in young women with blood
disorders. Pediatr Clin North Am. 2018;65(3):
543-560.

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.

Rajpurkar M, O'Brien SH, Haamid FW, Cooper
DL, Gunawardena S, Chitlur M. Heavy men-
strual bleeding as a common presenting

54.

55.

56.

57.

5

oo

5

hel

60.

6

N

62.

63.

64.

symptom of rare platelet disorders: illustrative
case examples. J Pediatr Adolesc Gynecol.
2016;29(6):537-541.

Grover S. Bleeding disorders and heavy
menses in adolescents. Curr Opin Obstet
Gynecol. 2007;19(5):415-419.

Moon LM, Perez-Milicua G, Dietrich JE.
Evaluation and management of heavy men-
strual bleeding in adolescents. Curr Opin
Obstet Gynecol. 2017;29(5):328-336.

Chi C, Pollard D, Tuddenham EG, Kadir RA.
Menorrhagia in adolescents with inherited
bleeding disorders. J Pediatr Adolesc Gyne-
col. 2010;23(4):215-222.

Vo KT, Grooms L, Klima J, Holland-Hall C,
O'Brien SH. Menstrual bleeding patterns and
prevalence of bleeding disorders in a multi-
disciplinary adolescent haematology clinic.
Haemophilia. 2013;19(1):71-75.

.Van Vliet HA, Grimes DA, Lopez LM, Schulz

KF, Helmerhorst FM. Triphasic versus mono-
phasic oral contraceptives for contraception.
Cochrane Database Syst Rev. 2011; (11):
CDO003553.

. Lethaby A, Hussain M, Rishworth JR, Rees MC.

Progesterone or progestogen-releasing in-
trauterine systems for heavy menstrual
bleeding. Cochrane Database Syst Rev. 2015;
(4):CD002126.

Diedrich JT, Klein DA, Peipert JF. Long-acting
reversible contraception in adolescents:

a systematic review and meta-analysis.

Am J Obstet Gynecol. 2017;216(4):364.
e1-364.e12.

. Kingman CE, Kadir RA, Lee CA, Economides

DL. The use of levonorgestrel-releasing in-
trauterine system for treatment of menorrha-
gia in women with inherited bleeding
disorders. BJOG. 2004;111(12):1425-1428.

Chi C, Huq FY, Kadir RA. Levonorgestrel-
releasing intrauterine system for the man-
agement of heavy menstrual bleeding in
women with inherited bleeding disorders:
long-term follow-up. Contraception. 2011;
83(3):242-247.

Rimmer E, Jamieson MA, James P.
Malposition and expulsion of the levo-
norgestrel intrauterine system among women
with inherited bleeding disorders.
Haemophilia. 2013;19(6):933-938.

Lidegaard O, Nielsen LH, Skovlund CW,
Lokkegaard E. Venous thrombosis in users of
non-oral hormonal contraception: follow-up
study, Denmark 2001-10. BMJ. 2012;344:
€2990.

2142 & blood® 15 NOVEMBER 2018 | VOLUME 132, NUMBER 20

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

van Hylckama Vlieg A, Helmerhorst FM,
Rosendaal FR. The risk of deep venous
thrombosis associated with injectable depot-
medroxyprogesterone acetate contraceptives
or a levonorgestrel intrauterine device.
Arterioscler Thromb Vasc Biol. 2010;30(11):
2297-2300.

Santos M, Hendry D, Sangi-Haghpeykar H,
Dietrich JE. Retrospective review of noreth-
indrone use in adolescents. J Pediatr Adolesc
Gynecol. 2014;27(1):41-44.

Amesse LS, Pfaff-Amesse T, Leonardi R, Uddin
D, French JA Il. Oral contraceptives and
DDAVP nasal spray: patterns of use in man-
aging vWD-associated menorrhagia: a single-
institution study. J Pediatr Hematol Oncol.
2005;27(7):357-363.

Mills HL, Abdel-Baki MS, Teruya J, et al.
Platelet function defects in adolescents with
heavy menstrual bleeding. Haemophilia.
2014;20(2):249-254.

Ahuja SP, Hertweck SP. Overview of bleeding
disorders in adolescent females with menor-
rhagia. J Pediatr Adolesc Gynecol. 2010;23(6
Suppl):$15-S21.

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

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):212-220.

Srivaths LV, Dietrich JE, Yee DL, Sangi-
Haghpeykar H, Mahoney D Jr. Oral tranexa-
mic acid versus combined oral contraceptives
for adolescent heavy menstrual bleeding: a
pilot study. J Pediatr Adolesc Gynecol. 2015;
28(4):254-257.

Ragni MV, Machin N, Malec LM, et al. Von
Willebrand factor for menorrhagia: a survey
and literature review. Haemophilia. 2016;
22(3):397-402.

Ragni MV, Novelli EM, Murshed A, Merricks
EP, Kloos MT, Nichols TC. Phase Il prospective
open-label trial of recombinant interleukin-11
in desmopressin-unresponsive von
Willebrand disease and mild or moderate
haemophilia A. Thromb Haemost. 2013;
109(2):248-254.

Tosetto A, Castaman G, Plug |, Rodeghiero F,
Eikenboom J. Prospective evaluation of the
clinical utility of quantitative bleeding severity
assessment in patients referred for hemostatic
evaluation. J Thromb Haemost. 2011;9(6):
1143-1148.

O'BRIEN

20 aunr g0 uo jsenb Aq Jpd'6€.878P00IA/6ECLOY LIVE LZ/0Z/ZE L/Pd-BloE/POO|qABU SUOHEDIgNdysE//:dY WOy papeojumog


http://www.who.int/vmnis/indicators/serum_ferritin.pdf
http://www.who.int/vmnis/indicators/serum_ferritin.pdf

