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EDITOR’S NOTE

Dear Readers,
These are unprecedented times for medicine, especially pediatrics. We are under attack from 
outside and inside of our profession.
From the outside, legislators and the government are trying to get into our rooms with our patients. 
From the inside, snake oil salespeople are polluting our profession with pseudo-science and fake 
science. Evidence based medicine is being corrupted by “alternative facts.” If all of this sounds like 
slogans borrowed from politicians that is because they are. Unfortunately, science and medicine are 
falling victim to politics. Physicians who have sworn to do no harm are being forced by regulation 
to be harmful.
Vaccination, one of the most successful tools in our armory, is under attack. Anti-Vaxxers are now 
the ones who make recommendations, and, sadly, they are agitating against vaccines. While adults 
may choose not to get vaccinated, it is criminal to make it easier to allow adults not to immunize 
their children. While parents have rights, those rights cannot tremble on children’s rights. We are 
going down a dangerous path when those in power recommend against vaccination, subtly or not 
so subtly. Academic institutions providing cover to dangerous pseudoscientist add insult to injury. 
It is not just movement against vaccinating our children that surely will hurt the physical health 
of children from dreaded infectious diseases. There are other dangerous actions being taken that 
will have major psychological and intellectual challenges as we deny children their identities and 
starve their minds from understanding our history better. This is what banning books from schools 
does and what Ray Bradbury worried about. We are making Mr. Bradbury’s fiction become reality 
without burning books. This is as bad as the Mongols burning the libraries in Baghdad.
When children start dying because they were not vaccinated or have psychological and intellectual 
damage all of society suffers not just children. Are all the “functionaries” making it possible for 
those in power to implement their nefarious agenda going to claim the “we were only following 
orders” defense? This didn’t work in the past and will not work in the future. We have to fight this 
battle as advocates for children. We cannot lay down and play dead. It is going to take more than 
pediatricians to fight this dangerous trend. It will take all good people who are concerned about 
our children and their future. 
The traditional advocacy methods must continue. We also need to advocate for another social 
determinant of health – voting. We must educate parents and grandparents that, if they are 
concerned about the future of their children and grandchildren, they must vote. This must become 
part of our anticipatory guidance, just like other critical issues. Use Vot-ER (https:\\vot-er.org) 
or any other mechanism available. We should provide voter registration forms to parents and 
grandparents r in our offices and help them complete the voter registration process. Tell them to 
ask political candidates what their agenda for children is and to vote for child-friendly candidates. 
Vote out candidates whose policies and positions are dangerous for children. We should not tell 
them who to vote for. Families trust pediatricians and we are in the perfect position to show them 
what is best for children.
We are the ones the children are waiting for. Let us not fail them.

Mobeen H. Rathore, MD, CPE, FAAP, FPIDS, FSHEA, FIDSA, FACPE 
Editor, The Florida Pediatrician
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INTRODUCTION
Dermatophyte infections are common in the pediatric population and prevailing causes of fungal infections of hair, skin, 
and nails. Fungal infections of the epidermis include tinea corporis, tinea pedis, tinea cruris, tinea faciei and tinea manuum. 
Tinea faciei is an uncommon fungal infection of the face, devoid of terminal hairs, and often presents with clinical symptoms 
that are usually misdiagnosed. This case illustrates a young girl whose diagnosis and clinical course was prolonged due to 
misdiagnosis. Prompt recognition of this dermatophyte infection in the pediatric population should be suspected with scaly 
and pustular eruptions on the face. 

CASE REPORT 

Puneet Tung, DO1; Diane Howell, MD2 
1Assistant Professor, Department of Pediatrics, Penn State College of Medicine, Hershey, PA 
2Assistant Professor, Department of Pediatrics, University of Florida College of Medicine, Gainesville, FL 

A Deceptive Facial Rash

Figure 1:  
Initial presentation

Figure 2:  
After a course of topical steroids 

Figure 3:  
Resolving Dermatophyte Infection 
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Puneet Tung, DO1; Diane Howell, MD2 
1Assistant Professor, Department of Pediatrics, Penn State College of Medicine, Hershey, PA 
2Assistant Professor, Department of Pediatrics, University of Florida College of Medicine, Gainesville, FL 

CASE
A 6-year-old female presented to her pediatrician’s office for the chief complaint of a progressively growing rash on her nose 
and upper lip that had been present for several weeks.  There were also other smaller lesions present on her cheek, chin and 
forehead (Figure 1).  The rash was annular, scaly, dry, and light pink in color. The lesions had well defined borders with a 
raised pink edge and paler center. There were no others at home who had anything similar. There were several outdoor animal 
exposures including multiple dogs, a cat and chickens. She is an otherwise healthy 6-year-old, had no significant medical 
history, and was up to date with all her vaccinations. 

She was initially diagnosed with a bacterial infection of the face and treated with a course of topical mupirocin and 
oral cephalexin. However, when she did not improve after one week, she presented again to her pediatrician’s office 
and was prescribed a course of mometasone furoate 0.1% and instructed to apply twice daily for one to two weeks for 
presumptive contact dermatitis. Two weeks later, when the facial lesions still did not improve (Figure 2), she had 
a fungal culture done and the labs grew Trichophyton species. She was started on butenafine Hcl 1% solution and oral 
fluconazole. Her facial lesions ultimately resolved approximately six weeks after her initial presentation (Figure 3). 
DIAGNOSIS
Tinea faciei

A Deceptive Facial Rash

Table 1: Differential Diagnosis of Tinea Faciei 

CONDITION CHARACTERISTICS

Granuloma annulare

Annular array of dermal and sometimes shiny papules without a scale. Dusky or violaceous 
center and asymptomatic. Most common on dorsal or lateral surface of hands or feet. 
Atypical presentation can occur on the face, trunk or extremities. It is seen in children, 
adolescents and young adults.

Cutaneous lupus 
erythematosus 

Erythema in a malar distribution, cheeks and bridge of nose. Nasolabial folds are spared

Atopic or nummular eczema
Chronic, relapsing, inflammatory skin condition. Characterized by multiple, pruritic, coin-
shaped eczematous lesions on the face, body and extremities. 

Seborrheic dermatitis
Erythematous, scaly patches localized in areas with high density of sebaceous glands such as 
the lateral sides of the nose, nasolabial folds, eyebrows, glabella, behind the ears and scalp. 

Pityriasis rosea
Slightly inflammatory, oval, papulosquamus lesions on the trunk and proximal areas of the 
extremities . Preceded by a herald patch. 

Impetigo
Bacterial infection caused by the Strep or Staph species. Golden adherent crusts localized on 
the face or extremities. Responds to topical mupirocin and if extensive, oral antibiotics

Perioral dermatitis 
Multiple 1-2mm, clustered, erythematous papules, papulovesicles or papulopustules with or 
without a mild scale. Some features of mild, eczematous dermatitis is present. Self-limited. 
Steroids can contribute to chronicity so topical metronidazole is often used. 

Rosacea 

Presentation consists of centrofacial erythema, rhinophyma, burning or stinging sensations, 
edema telangiectasias, skin dryness and inflammatory papules or pustules. There is no cure 
for this conditions and treatment is focused on symptom suppression.  Aggravated by sun 
exposure, hot beverages and spicy foods. Although uncommon in children, it can present with 
red, irritated eyes, frequent styes or conjunctivitis, red swollen pruritic eyelids and chronic 
erythema of the face.

DISCUSSION
Dermatophytes are the major cause of fungal infections to the skin, hair and nails and are very common.1,2 Dermatophytes 
are filamentous fungi and belong to the Trichophyton, Microsporum and Epidermophyton genera. Dermatophyte infections 
classically colonize and metabolize the top layer of skin, the stratum corneum, and reside in the keratin layer of the skin, hair 
and nails.3,4  The major clinical subtypes of dermatophyte infections include: tinea capitis (head), tinea barbae (beard), tinea 
corporis (body), and tinea pedis (feet).5 Tinea faciei is a sub-group of tinea corporis that accounts for 3-4% of these infections.6 
A typical presentation is an erythematous, annular plaque with scaling, pustules and crusting on the non-bearded region 
of the face. Additionally, this subtype occurs more frequently in those who live in humid, tropical or subtropical climates.6
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The clinician should be suspicious of a cutaneous dermatophyte infection based upon clinical findings. The differential 
diagnosis of tinea faciei includes granuloma annulare, cutaneous lupus erythematosus, atopic or nummular eczema, seborrheic 
dermatitis, pityriasis rosea, impetigo, perioral dermatitis and rosacea (Table 1).

Tinea faciei is observed in both children and adults.6 Individuals who are immunocompromised or who have trisomy 21 
have a higher susceptibility to dermatophyte infections.  Infection is usually transmitted from contact with infected humans 
(anthrophilic), animals (zoophilic), soil (geophilic) or fomites (e.g. brushes, combs, towels, hats) as dermatophytes can remain 
viable for prolonged periods of time.4  

While diagnosis is generally made by clinical observation, it can also be confirmed with Potassium hydroxide (KOH) wet 
mount preparation with direct microscopic examination. This rapid method can be done in most outpatient settings. A fungal 
culture may also be used to confirm the diagnosis, however it takes 2-4 weeks to process. A sample for either test can be 
obtained by scraping the moistened, active margin of a lesion with a blunt scalpel, brush or picking at the skin with tweezers. 

Table 2: Treatments for Tinea Faciei

TOPICAL MEDICATION FREQUENCY – LENGTH OF TREATMENT RECOMMENDED DOSAGE FORMS

  Allylamines

     Naftifine DAILY, BID – 2 to 4 weeks Cream (QD), Gel (BID)

     Terbinafine DAILY – minimum 1 week Cream, Gel

  Azoles

     Clotrimazole BID – 4 weeks Cream, Ointment

     Econazole DAILY – 4 weeks Cream, Foam

     Ketoconazole DAILY – 2 weeks Cream

     Luliconazole DAILY – 1 week Cream

     Miconazole BID – 4 weeks Cream, Ointment, Solution

     Oxiconazole DAILY to BID – 2 weeks Cream, Lotion

     Sertaconazole DAILY – 2 to 4 weeks Cream

   Benzylamine     

     Butenafine DAILY – 2 weeks Cream

   Other

     Ciclopirox (age ≥10) BID – 4 weeks
Cream, Suspension (Lotion),  
Gel (≥ 16 years only)

     Tolnaftate BID – 4 weeks Cream, Solution

ORAL Medication Dose Length of Treatment

     Terbinafine Tablets
10 to 20 kg: 62.5 mg/day 
20 to 40 kg: 125 mg/day  
Above 40 kg: 250 mg/day

1 to 2 weeks

     Terbinafine Granules
< 25 kg: 125 mg/day 
25 to 35 kg: 187.5 mg/day  
> 35 kg: 250 mg

1 to 2 weeks

     Itraconazole 3 to 5 mg/kg/day  
(up to 200 mg/day)

1 week

     Fluconazole 6 mg/kg  once weekly 2 to 4 weeks

     Griseofulvin Microsize: 10 to 20 mg/kg/day 
Ultramicrosize: 5 to 15 mg/kg/day

2 to 4 weeks
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A fungal culture may also be obtained by swabbing the active margin with a cotton-tipped applicator.5,7 Dermatophytes from 
the genus Microsporum will fluoresce blue-green under Woods lamp and may provide another diagnostic tool.7 

Commonly, dermatophyte infections are misdiagnosed, likely due to the infrequent nature and varied presentation of tinea 
faciei. Nearly 70% of patients are initially misdiagnosed as having an inflammatory skin reaction and treated with topical 
steroids.8 This modifies the appearance of the dermatophyte infection making the diagnosis more difficult. This phenomenon 
is known as tinea incognito.4 This altered appearance is characterized by decreased erythema and absence of the typical scaly 
borders.

There is a myriad of effective topical and systemic anti-fungal drugs that can be used as treatments (Table 2). First line therapy 
can be used for most superficial infections and includes topical therapy with azoles or allylamines such as butenafine, ciclopirox 
or tolnaftate for two to four weeks.  Clinical resolution may be noted by two weeks or earlier, but continuing therapy for two 
to four weeks is recommended to ensure complete resolution. Oral medications are indicated for extensive and intractable 
infections that have extended into the dermis, hair follicles or nails. In these cases, Terbinafine, itraconazole, fluconazole and 
griseofulvin are often prescribed for two to eight weeks.5,7-10  

CONCLUSION
Tinea Faciei is an uncommon superficial dermatophyte infection that is often misdiagnosed and treated as a bacterial infection 
or an inflammatory skin reaction. Treatment with corticosteroids can further preclude timely diagnosis due to the incognito 
phenomenon. Fungal infections should always be suspected with scaly eruptions on the face, and both topical and oral 
treatments are readily available. 
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CASE PRESENTATION
An 18-year-old girl presented to an outpatient pediatric clinic concerned about a new “white spot” in her left eye causing pain 
and increased tearing. She developed symptoms the previous evening and attributed them to exposure to a new air freshener 
and drying of her contact lens. Her symptoms did not improve with removal of the contact lens or saline eye drops. Her 
vision was unimpaired and she described a foreign body sensation. She denied any trauma to the region. Her medical history 
was significant for atopy (including allergic rhinitis, atopic dermatitis, asthma, and shellfish/peanut allergies), herpes simplex 
infection, depression, anxiety, and myopic astigmatism for which she wore glasses and contacts interchangeably. 

On physical examination, the patient appeared well-developed, alert, and in no acute distress. Vital signs were all within 
normal limits for age. Ophthalmic examination revealed injection of the left bulbar conjunctiva, clear non-mucoid drainage 
from the left eye, and a 1 mm circular white lesion in the medial upper quadrant of the iris (Figure 1). The skin surrounding 
the patient’s eye was devoid of rashes, but mild periorbital erythema was noted along lid margins. She had full, non-painful 
range of extraocular motion in the affected eye. A saline rinse was unable to remove the lesion in clinic. Intraocular pressure 
in the affected eye was unremarkable at 13 mmHg (normal range 12-22 mmHg). Visual fields were intact throughout and 
visual acuity via Snellen eye chart was 20/30 in the affected eye which was consistent with the patient’s baseline. 

FINAL DIAGNOSIS
Although perceived by the patient to be a foreign body, the lesion was identified as a corneal ulcer.

DISEASE COURSE
As the saline rinse was not able to remove the presumed foreign body and it appeared likely the patient had a corneal 
ulcer, the patient was referred the same day to an ophthalmologist where a wound sample was obtained for culture on 
Chocolate, Sabauraud, and Blood agar plates alongside gram stain and cytology. The patient was started on empiric ophthalmic 
moxifloxacin drops hourly while awake and every four hours when sleeping along with routine warm compresses and lid 

CASE REPORT 

Malcolm M Kates, MD1,2; Carolyn G. Carter, MD, MS3 
1College of Medicine, University of Florida, Gainesville, FL 
2Transitional Year Residency Program, Brookwood Baptist Health, Birmingham, AL 
3Division of General Pediatrics, University of Florida College of Medicine, Gainesville, FL

Foreign Body Sensation in a Contact Lens Wearer
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Malcolm M Kates, MD1,2; Carolyn G. Carter, MD, MS3 
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Foreign Body Sensation in a Contact Lens Wearer

scrubs. At Day 5 of follow-up, the patient returned to the ophthalmology clinic with a persistent, though unchanged, lesion. 
Cultures showed no growth and gram stain revealed no organisms. She was asked to continue the aforementioned moxifloxacin 
regimen and return to clinic in one week. At Day 12 follow-up, a small scar was seen overlying the region of the initial lesion 
with total resolution of symptoms and no change in visual acuity. 

DISCUSSION
Much like the adult population, complaints related to the eyes and visual system among pediatric and adolescent patients 
account for roughly 3-5% of all outpatient physician visits.1,2 A variety of conditions can cause the combination seen here of 
eye pain, conjunctival injection, and foreign body sensation. These include traumatic causes (e.g., corneal abrasion, chemical or 
other exposure, ocular foreign body), infectious causes (e.g., corneal ulcer, conjunctivitis, herpes simplex keratoconjunctivitis, 
herpes zoster ophthalmicus, infectious keratitis), and others (e.g., acute angle-closure glaucoma, autoimmune uveitis/iritis). 
Of note, though often used interchangeably, keratitis and corneal ulcer are not direct equivalents. Keratitis, which is often 
bacterial in nature, refers to inflammation of the cornea whereas a corneal ulcer refers to loss of corneal tissue, which may 
occur alongside a bacterial infection, but does not necessarily do so. Corneal ulcers may be a sign of varying underlying 
conditions including both keratitis and iritis.3

Diagnosis of a corneal ulcer is largely clinical in nature. The examination begins with a careful consideration of patient risk 
factors and presenting concerns. A history of contact lens use, ocular surgery, trauma, or prior herpes infection combined 
with presenting complaints of pain, rapid onset, photophobia, tearing, or vision changes necessitate concern for a corneal 
ulcer. Contact lens users are at increased risk for corneal ulcers, particularly those who sleep in them which increases the risk 
of corneal ulcers 9-15 times that of the general population.4 

As seen here, it is not uncommon for patients to describe a painful foreign body sensation when blinking.5 Initial examination 
should consist of the eye “vital signs” including acuity, pupillary dilation, reactivity, and intraocular pressure. Further evaluation 
may reveal injection, ciliary flush, or hypopyon. Staining with fluorescein can also help visualize an epithelial defect such as a 
corneal ulcer. While primary care providers may reasonably treat and monitor small corneal abrasions, the risk of vision loss 
with corneal ulcers is high, such that urgent or emergent ophthalmologic referral and evaluation is indicated.6,7

The clinical appearance of an ulcer is often unreliable in determining the causative agent thus further diagnostic studies, 
including culture and sensitivity testing, is recommended. The most common etiology is bacterial in nature with Pseudomonas 

Figure 1. Circular white lesion in the superior nasal quadrant of the left eye. 
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aeruginosa being the most common pathogen among contact lens wearers.8 Empiric monotherapy with a fluoroquinolone 
such as moxifloxacin is often first-line with subsequent tailoring based on sensitivity profiles.9 However, corneal ulcers can 
also occur from viral (particularly herpes simplex virus type-1), fungal, protozoal, or autoimmune etiologies (Table 1). Among 
contact lens users, particularly those with corneal ulcers not responding to antibiotics, concern should be given to possible 
acanthamoeba infection as this can be very serious and is exclusively seen in contact lens wearers.10 

Carson Tougas, BS1; Sanjeev Tuli, MD1; Lindsay Thompson, MD, MS1,2 
1College of Medicine, University of Florida, Gainesville, FL 
2Departments of Pediatrics and Health Outcomes and Biomedical Informatics,  
University of Florida, Gainesville, FL

Table 1: Differential Diagnosis of Tinea Faciei 

CATEGORY EXAMPLES

Bacterial Pseudomonas aeruginosa, Streptococcus pneumoniae, Staphylococcus spp. 

Viral Herpes simplex virus, Varicella-zoster virus

Fungal Candida spp., Aspergillus 

Protozoal Acanthamoeba

Autoimmune Peripheral ulcerative keratitis (PUK)

Traumatic Abrasions, Burns, Chemical Exposure

Prognosis is largely based on the initial characteristics of the corneal ulcer (size, etiology), and response to treatment. If 
improperly treated or left untreated, complications can include perforation, corneal scarring, endophthalmitis (spread of the 
infection into the eye), and vision loss. Scarring, as seen in this patient, may be minor or cause visual changes depending on 
the location and severity of the ulcer. 

CONCLUSION
Disorders of the visual system are common in the outpatient pediatric and adolescent population. Contact lens use is associated 
with an increased risk for multiple ophthalmic conditions including corneal ulcers. Appropriate work-up for patients with 
conjunctival injection, pain, and foreign body sensation includes a thorough history and testing for visual acuity, pupillary 
dilation, reactivity, and intraocular pressure. If a corneal ulcer is suspected, urgent or emergent referral to an ophthalmologist 
for swab and culture is indicated to help guide antibiotic therapy. Empiric treatment with a topical fluoroquinolone should be 
started, typically by an ophthalmologist, and therapy should be adjusted based on culture results. Patients should be carefully 
followed to ensure adequate response to treatment and resolution.
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CASE PRESENTATION
A four-year-old male presented to the emergency department (ED) at a large academic health center in northcentral Florida 
with sudden onset of breathing difficulty, following several days of nasal congestion and cough. He has a history of recurrent 
episodes of wheezing following upper respiratory infections typically treated with an albuterol nebulizer at home. He had 
been unable to use his nebulizer prior to presentation due to a machine malfunction. His wheezing episodes typically occur 
1-2 times per year with no symptoms between episodes. His last episode was a month prior to presentation to the ED. He has 
no history of hospitalization or activity limitation. His past medical history is significant for allergic rhinitis treated with oral 
cetirizine and montelukast. Family history is significant for asthma in his mother and elder sister. 

On physical exam, he is in significant respiratory distress with subcostal retractions, nasal flaring, and poor air movement. 
Oxygen saturation is 76% on room air with a respiratory rate of 38 breaths per minute and speech limited to 1–2-word 
answers. Scattered wheezes are present in all lung fields. He is tachycardic with a heart rate of 146. Physical exam is otherwise 
unremarkable. 

In the ED, he received intravenous magnesium sulfate and three doses of ipratropium bromide/albuterol. He was started on 
a course of oral systemic corticosteroids and placed on high flow nasal cannula (15L, FiO2 100%). Continuous albuterol was 
initiated and he was admitted to the pediatric intensive care unit for management of his respiratory failure. Chest x-ray showed 
peribronchial thickening without focal infiltrate. A respiratory panel was positive for rhinovirus. His condition improved and 
he was weaned to room air with q4h albuterol the following day. 

BACKGROUND
Asthma is the most common chronic disease of childhood affecting 6.1 million children in the United States with a prevalence 
of 8.3%. According to data from the CDC 2001-2016 National Health Interview Survey (NHIS), prevalence varies considerably 
based on social factors. With relation to the federal poverty level (FPL), children in households greater than 250% FPL have a 
prevalence of 6.7-9% while children in households below 100% FPL have a prevalence of 10.5%. The NHIS also considers race 
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as a variable for differential trends and outcomes in children with asthma. This categorization is contentious given the lack 
of biological support for race and its poor performance as a surrogate for sociodemographic factors resulting from systemic 
discrimination; however, it can be used to highlight the stark health disparities present. Among non-Hispanic black (NHB) 
children, prevalence is 15.7% compared to a prevalence of 7.1% in non-Hispanic white (NHW) children. Additionally, 22.5% of 
NHB children with asthma required at least one ED visit over the course of a year compared to only 12.5% of NHW children.¹

The morbidity associated with pediatric asthma places significant social and economic burdens on families and on the 
healthcare system. Children with asthma have a 54% higher rate of school absenteeism compared to those without, introducing 
a potential negative impact on cognitive development, school performance, and future economic mobility.² Additionally, 
adult family members of asthmatic children have a 16% increase in missed workdays leading to lost wages.3 According to 
data from 2007-2013, healthcare costs attributable to pediatric asthma reach 5.92 billion per year nationally with a per patient 
expenditure of $3,076.4 These burdens worsen socioeconomic disparities that are already present for many of our families.5 

Despite current emphasis on evidence-based medicine, it takes an average of 17 years for new developments in the literature 
to be incorporated into clinical practice.6 In an effort to minimize delays, the National Asthma Education and Prevention 
Program (NAEPP) synthesizes recent research in the field to provide recommendations that balance symptom control with 
side effects while considering behavioral patterns that influence treatment adherence in order to minimize the impact of 
asthma.7 The newest guidelines released in 2020 marked the first update in pediatric asthma care by the NAEPP since 2007. 
This update introduces several significant shifts in first-line asthma management for pediatric patients with major changes 
related to the use of inhaled corticosteroids (ICS). 

DISCUSSION
At the time of publication of the 2007 NAEPP Asthma Guidelines, there was insufficient evidence to support the use of 
intermittent inhaled corticosteroids (ICS) as standard practice. We have since seen a dramatic shift in the literature that now 
favors use of intermittent ICS as the standard of care in specific pediatric populations with asthma. These populations are 
(1) children ages 0 to 4 years with recurrent wheezing, (2) children ages 4 years and older with moderate to severe persistent 
asthma, and (3) children ages 12 years and older with mild persistent asthma. 

Side-by-side comparison of traditional and updated management strategies can be used to further conceptualize recommended 
practice changes and expedite implementation of current, evidence-based treatment practices (Table 2). The traditional, 
stepwise approach to asthma management is utilized in this update for ease of interpretation. In this system, Step 1 represents 
mild, intermittent asthma. Steps 2-6 represent persistent asthma of increasing severity (Table 1). Clinicians using this system 
may escalate therapy as needed for poorly controlled asthma and deescalate, if possible, following 3 months of well-controlled 
asthma. 

Recommendation 1: For children ages 0 to 4 years with recurrent wheezing (Step 1)—defined as three lifetime wheezing 
episodes triggered by an upper respiratory tract infection (URTI) or two such episodes in the past year without inter-episodic 

Table 2: Comparison of traditional first-line management with current, evidence-based recommendations from the 
NAEPP, stratified by patient age and disease severity. 
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symptoms—the updated recommendation is to treat with a 7–10-day course of high-dose ICS at the onset of URTI symptoms 
and a short-acting beta2-agonist (SABA) as needed. An example of this approach would be 2 puffs of 110 mcg fluticasone MDI 
(or equivalent ICS, found in Table 4) given twice daily starting at the onset of symptoms for 7-10 days with typical albuterol 
use for the duration of symptoms. 

Table 1: Clinical asthma severity classification with recommended step for initiation of 
therapy using NAEPP stepwise approach.

The previous recommendation for this group of patients was symptomatic treatment only, with as needed SABA. While this 
treatment strategy can provide rapid symptom relief, it does not target the inflammatory pathway of asthma. Newer evidence 
from randomized control trials (RCT) in this patient population has shown that intervention with intermittent ICS at the 
onset of URTI can serve as just-in-time prevention of airway inflammation and wheezing, ultimately leading to a significant 
reduction in the need for systemic corticosteroids and reduction in the severity of acute illness during URTIs.8-11 With regard 
to the effect of intermittent ICS on growth, the data are conflicting, but better compared to daily ICS use. The body of evidence 
for this guideline is compelling but it remains conditional due to uncertain effects on long-term growth potential. As a result, 
shared decision making is particularly important when considering short-term ICS use. In families that decide to pursue this 
treatment, short-course ICS treatments can be initiated at home by a parent or caregiver without the need to visit a healthcare 
provider. 

Recommendation 2: For children ages 4 years and older with moderate to severe persistent asthma (Steps 3 and 4), single 
maintenance and reliever therapy (SMART) with an ICS-formoterol inhaler is the treatment of choice.

While there was some variation in the previous recommendations for this population, most of these patients were prescribed 
an ICS and long-acting beta agonist (LABA) for daily maintenance therapy and a SABA for as needed rescue therapy. The 
updated guideline emerged from a large breadth of research comparing the use of an ICS-formoterol inhaler as both daily 
and rescue therapy with traditional treatment noted above. Formoterol was chosen because, among the LABAs, it has a quick 
onset of action and more frequent allowable dosing, making it an appropriate agent for rescue therapy. Children who qualify 
for SMART can use one to two puffs of ICS-formoterol once or twice daily, as maintenance, with one to two additional puffs 

Table 4: Common inhaled corticosteroid options with low-, medium-, and high-dose ranges  
organized by age. 
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as needed for asthma symptoms (Table 3). In patients 12 years and older, RCT’s show a 32% relative risk reduction for asthma 
exacerbations with significantly lower utilization of systemic corticosteroids in patients assigned to SMART therapy.12-17 

 Asthma symptom scores based on the Asthma Control Questionnaire (ACQ-5) also favor SMART therapy over traditional 
treatment.15, 17 Children aged 4-11 showed similar favorable results with a 72% relative risk reduction for asthma exacerbations 
in one study. There was no effect on growth rate in children receiving SMART therapy when compared to traditional therapy. 

18 The NAEPP is strongly recommending the adoption of SMART therapy as the standard of care for patients 4 years and older 
with moderate to severe persistent asthma. In addition to strong evidence for change within the literature, this shift simplifies 
asthma management for patients and families by limiting use to a single inhaler. While it is possible that SMART therapy 
would be beneficial for children in steps 5 and 6 of the management algorithm, this population was not sufficiently addressed 
in the literature and no changes to the recommendations were made in the 2020 update. Of note, the recommendation for 
maintenance therapy for these patients is also a combination ICS-LABA inhaler which has been shown to improve outcomes 
and mitigate the mortality risks associated with LABA monotherapy.19 

Recommendation 3: For children ages 12 and older with mild persistent asthma (Step 2), patients have the option to use daily 
ICS with as needed SABA or ICS and SABA only as needed. 

Previously, the recommended treatment for this group of patients was a daily low-dose ICS for maintenance therapy and SABA 
for rescue therapy as needed. This treatment strategy can be continued and may be preferred by providers, however current 
research shows no difference in asthma control, need for rescue medication, asthma-related quality of life, or exacerbation 
frequency between intermittent and daily ICS users.20-22  An example of the intermittent approach would be 80-240 mcg of 
beclomethasone (or equivalent ICS, found in Table 4) and two to four puffs of albuterol (SABA) used every four hours as 
needed. Providers and patients should feel comfortable engaging in joint decision making to determine the most appropriate 
course of action on a patient-by-patient basis. 

CASE CONCLUSION
Prior to discharge, the inpatient team created an asthma action plan with our patient’s family to assist with his home 
management. The family was educated on the use of a metered dose inhaler with a spacer for optimal albuterol delivery 
in place of the nebulizer that had been used previously. The patient was offered a five-day course of oral corticosteroids 
which he completed at home following discharge from our facility. Despite the severity of his current exacerbation, our 
patient’s infrequent symptoms, with less than 2 symptomatic days per week and less than 2 exacerbations requiring systemic 
corticosteroids in any one year, placed him in the step 1 category for his age range based on accepted asthma severity criteria 
(Table 1). His history of 1-2 episodes of wheezing per year with URTI without inter-episodic symptoms also meets specific 
criteria for recurrent wheezing. Following discussion of risks and benefits, the family elected to try intermittent high-dose ICS 
as per the 2020 NAEPP guidelines. They were provided with a prescription for fluticasone 110 mcg to be given two puffs at a 
time twice daily for 7-10 days at the first sign of URTI. The severity of his current episode was likely partially attributable to 
his inability to access as needed albuterol; however, close follow-up was scheduled to monitor response to therapy. Albuterol, 
fluticasone, and oral prednisolone were delivered to the bedside prior to discharge. 

Following discharge from the hospital, our patient recovered from his acute illness. Four weeks later, he returned to clinic for 
follow-up and was doing well. Prior to his next scheduled clinic visit, he developed an URTI. The family followed the asthma 
action plan reviewed at the previous visit and started the patient on his short-course ICS. He had some intermittent wheezing 
that improved with albuterol use and he recovered a few days later. 

Table 3: Single maintenance and reliever therapy guidance for children over  
4 years of age with moderate to severe persistent asthma
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ABSTRACT
In this review, we summarize updates on management of disorders of primary homeostasis, including immune 
thrombocytopenic purpura (ITP) and von Willebrand disease (VWD). The role of platelet transfusions in ITP and the 
management of abnormal uterine bleeding in VWD are also discussed.

INTRODUCTION
Hemostasis, the physiologic process of stopping bleeding, requires brisk generation of platelet plugs at the site of vascular 
injury and subsequent thrombin and fibrin formation. Disorders of primary hemostasis occur due to abnormal platelet plug 
formation. To produce effective platelet plugs, three key components are needed: a) adequate functional platelets, b) von 
Willebrand factor (vWF), the molecular glue mediating adhesion of platelets to the injured vessel wall, and c) a normal blood 
vessel constricting in response to damage (Table 1).1
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Table 1: Summarizes the common etiologies of disorders of primary hemostasis.

COMPONENTS INVOLVED CAUSES 

Platelet Quantitative or qualitative platelet diseases

von Willebrand factor Deficiency or dysfunction of von Willebrand factor

Vessel wall Vasculitis or diseases of connective tissue that supports the vasculature

Thrombocytopenia can be caused by decreased production (e.g., bone marrow failure), increased destruction, or abnormal 
distribution (e.g., splenomegaly) of platelets. Increased destruction of platelets occurs via immune mechanisms, such as 
immune thrombocytopenic purpura (ITP), or non-immune mechanisms, such as microangiopathic diseases (e.g., thrombotic 
thrombocytopenic purpura, hemolytic uremic syndrome) and increased consumption (e.g., disseminated intravascular 
coagulation). Platelet dysfunction can occur via various mechanisms including abnormal adhesion or aggregation.  
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Von Willebrand disease (VWD) is the most common inherited bleeding disorder and is caused by deficient or defective vWF, 
resulting in abnormal platelet adhesion. Platelet dysfunction may also be related to acquired etiologies such as medications 
(e.g., aspirin or non-steroidal anti-inflammatory drugs) or azotemia. Blood vessel malfunction secondary to inflammation of 
the blood vessels (e.g., Henoch-Schonlein purpura) or connective tissue disorders (e.g., Marfan and Ehlers-Danlos syndromes) 
may also lead to bleeding.
Immune Thrombocytopenic Purpura
ITP is an immune-mediated condition that results in an isolated low platelet count of less than 100,000/mL with or without an 
underlying condition. In secondary ITP, underlying diseases such as human immunodeficiency virus or hepatitis C infection, 
systemic lupus erythematosus, or malignancy can trigger the type II hypersensitivity reaction leading to antibody-mediated 
destruction of platelets. In general, treatment indication depends on clinical stability of the patient, i.e., whether there is 
any moderate to severe bleeding. First-line treatment is corticosteroids. Intravenous immunoglobulin (IVIG) or anti-D 
immunoglobulin can be used in cases where corticosteroids are contraindicated or refractory. In recent years, thrombopoietin 
receptor agonists have also become established as standard treatment. Further recommendations on ITP management in 
pediatric patients are outlined below.
Updates in Guidelines
The American Society of Hematology (ASH) and University of Oklahoma Health Sciences Center in 2019 coordinated a 
panel of adult and pediatric hematologists along with two patient representatives to review and update the 2011 guidelines 
for management of ITP.2 Key features of pediatric ITP management in the 2019 compared to 2011 guidelines include:

1.	 Regardless of platelet count, for children with newly diagnosed ITP who have no or mild bleeding, (i.e., skin 
manifestations only such as petechiae or purpura), outpatient over inpatient treatment is conditionally recommended. 
Exceptions include patients who have an uncertain diagnosis, social concerns, or potential poor follow-up; these 
patients may benefit from hospitalization. The provider should ensure that the patient has prompt follow-up with a 
hematologist within 24 to 72 hours of diagnosis. 

2.	 Both the 2011 and 2019 guidelines recommend that children with ITP who have minor or no bleeding should be 
observed versus having corticosteroids or IVIG administered (strong recommendation).

3.	 For children with newly diagnosed ITP who have non-life-threatening mucosal bleeding (ie prolonged epistaxis 
or wet purpura) and/or diminished health-related quality of life, corticosteroids are preferred over IVIG or anti-D 
immunoglobulin (conditional recommendation). 

4.	 In children with ITP who have mucosal bleeding and/or decreased health-related quality of life, corticosteroids therapy 
should be 7 days or less (strong recommendation). Prednisone at 2-4 mg/kg per day with 120 mg daily maximum for 
5-7 days is preferred over dexamethasone at 0.6 mg/kg per day with 40 mg per day maximum for 4 days (conditional 
recommendation). 

5.	 There is no preference for anti-D immunoglobulin versus IVIG.
6.	 Thrombopoietin receptor agonist (TPO-RA), rituximab and splenectomy, are second-line therapies. In children who 

do not respond to first-line treatment (corticosteroids, IVIG or anti-D immunoglobulin), TPO-RAs are preferred 
over rituximab and splenectomy (conditional recommendation); rituximab is preferred over splenectomy (conditional 
recommendation).

Utility of platelet transfusion in ITP
In 1992, the British Paediatric Haematologic Group suggested restrictive platelet transfusion for the management of ITP (i.e., 
transfuse for life-threatening bleeding such as intracranial hemorrhage only).3 The group suggested a “watch and wait” for 
those patients with only bruising or petechiae rather than treating a number (i.e. platelets <10k-30k).3 The rationale behind this 
observational approach to children with ITP and no overt bleeding accounts for the low risk of bleeding without treatment; 
moreover, treatment does not change the natural history of the disease, and treatment can have harmful side effects. This 
approach was initially met with resistance, but over time has gained acceptance. In 1995, the proportion of children receiving 
medical treatment for ITP in the United Kingdom was 61% and fell to 16% by 2009.4 This approach was eventually adopted 
by ASH in 2011 and reiterated in the most recent ASH guidelines in 2019 as well as in the recommendations of a separate 
group, the “International consensus report on the investigation and management of primary immune thrombocytopenia.5-7” 
Switching to an observational approach for children with minimal bleeding symptoms did not influence bleeding rates or 
require treatment alteration in children with ITP in a single center study of over 300 children with ITP.8

Novel therapies for ITP
1.	 Thrombopoietin receptor agonists

One of the most recent advances in ITP management is the class of medications called thrombopoietin receptor agonists (TPO-
RAs) which include romiplostim, eltrombopag, avatrombopag, and lusutrombopag. TPO-RAs interact with the thrombopoietin 
(TPO) receptor on megakaryocytes to activate platelet production. The mechanism, efficacy and safety of TPO-RAs are  
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well-studied. In a mouse model, treatment with TPO resulted in increased platelet counts and reduced IgG anti-platelet 
antibodies, suggesting that TPO-RAs may also exert effects via immunomodulation.9 The efficacy and safety of self- versus 
healthcare professional administration of romiplostim was recently evaluated. Self-administration did not increase adverse 
effects and platelet responses were similar to those in patients administered romiplostim by healthcare professionals.10 A 
meta-analysis of the efficacy and safety of TPO-RAs in children with chronic ITP found that incidence of side effects was 
comparable to control groups and that the most common side effects were headaches, epistaxis, upper respiratory tract 
infection and nasopharyngitis.11

Immunomodulators
Other advances in the development of immunomodulators include fostamatinib, and efgartigimod, which is in phase 3 trials 
as of this writing. Fostamatinib is a tyrosine kinase inhibitor which was FDA-approved in 2018 for ITP. One study showed 
that 34% of patients who had failed TPO agents achieved response with fostamatinib.12 Efgartigimod, a human IgG1 antibody 
Fc-fragment that blocks neonatal Fc receptor and thus prevents recycling of IgG, has been shown to be well-tolerated in phase 
2 trials. In addition, total IgG levels were reduced by 63.7% from baseline.13 Finally, Panzyga, a novel human IVIG 10% has 
been shown to be well-tolerated at high infusion rates with resultant rapid platelet increase in a clinical trial.14 These promising 
agents warrant further evaluation across age groups and in larger studies with TPO-RA refractory patients.
Prophylactic Platelet Transfusion
Given the critical role of platelets in primary hemostasis, prophylactic platelet transfusion is commonly performed to reduce 
the risk of bleeding in patients with thrombocytopenia. Most bleeding associated with low platelet counts is mild, although 
fatal bleeding involving critical sites such as lungs and brain may occur.15 The risk of spontaneous bleeding associated with 
thrombocytopenia is affected by multiple clinical factors including age (i.e., children and adolescents have overall higher 
bleeding risk compared to adults) 16, high fever, sepsis, disseminated intravascular coagulation, splenomegaly, vaso-occlusive 
disease, and history of chemotherapy or allogeneic hematopoietic stem cell transplantation transfusion.17 Patients with these 
clinical factors may require more aggressive prophylactic platelet transfusion (e.g., higher trigger threshold, larger and/or 
more frequent dose).
The threshold for prophylactic platelet transfusion has continued to evolve until recently. A threshold of 20,000/mL had been 
used for most patients until the 2000s. However, advances in the management of thrombocytopenic patients, particularly 
with those with infections, have resulted in lower thresholds.17 Several randomized controlled trials (RCTs) comparing the 
bleeding risk of a 10,000/mL vs 20,000/mL threshold demonstrated no difference.18-21 Such findings were confirmed in the 
Platelet Dosing (PLADO) study, a large multicenter RCT to establish prophylactic platelet transfusion dose; it also supported 
10,000/mL as a prophylactic platelet transfusion threshold for stable hematology/oncology patients.15,22

Evidence supporting 10,000/mL as a trigger threshold in pediatric populations is less robust. The PLADO trial only included 
198 children and adolescents out of 1,272 participants and the other RCTs listed above had limited pediatric involvement.22 
Despite the paucity of pediatric data, both American Society of Clinical Oncology (ASCO) guidelines and International 
Collaboration for Transfusion Medicine Guidelines (ICTMG) endorse 10,000/mL as a reasonable trigger threshold for 
prophylactic platelet transfusion in children as well as adults.23,24

For neonates, the threshold for prophylactic platelet transfusion has been debated without consensus, leading to significant 
variation in transfusion policy among providers and centers. The multicenter RCT PlaNeT2 investigated the trigger for 
prophylactic platelet transfusion in this population.25 In this trial, 660 preterm infants with severe thrombocytopenia were 
randomly assigned to receive platelet transfusion when the platelet count was less than 50,000/mm3 (the high threshold 
group) vs. 25,000/mm3 (the low threshold group). The trial showed that major bleeding (e.g., intracranial hemorrhage) or 
death occurred more frequently in the high threshold group than in the counterpart, implying the benefits of the lower trigger 
threshold for prophylactic platelet transfusion.
Von Willebrand Disease

Von Willebrand disease (VWD) is the most common inherited bleeding disorder, affecting up to 1 percent of the population.26 
It is a disorder of primary hemostasis caused by a defect or deficiency of the multimeric glycoprotein von Willebrand factor 
(vWF) leading to impaired platelet adhesion and aggregation to exposed collagen at sites of injury. vWF facilitates platelet 
binding via mediation of GPIIb/IIIa receptors, promoting platelet plug formation. vWF also acts as a chaperone for clotting 
factor VIII, preventing its breakdown. 

VWD is classified into three types based on bleeding severity, inheritability, and a qualitative versus quantitative deficiency 
of vWF protein.27 Each type of VWD is caused by a wide spectrum of mutations affecting a variety of genetic loci. Type 1 is 
inherited in an autosomal dominant fashion and is a quantitative disorder characterized by a partial loss of vWF. It is the most 
common type of VWD, accounting for approximately 75% of patients. Type 2 is also autosomal dominant and is characterized 
by several qualitative abnormalities resulting in dysfunctional vWF. Type 2 is further categorized into four subtypes based 
on the genetic variants that cause each type. Type 3 is autosomal recessive and leads to the most severe disease with a nearly 
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complete loss of vWF. 

The presentation of VWD is characterized by excessive mucocutaneous bleeding such as heavy menstrual bleeding, epistaxis, 
easy bruising, prolonged bleeding from minor wounds, oral or gastrointestinal bleeding, or bleeding that may occur after 
dental procedures, childbirth, or surgery. Joint bleeding is generally only seen in severe cases.

Diagnosis

The management of VWD centers around the proper diagnosis, which can often be challenging due to wide variability in 
patient bleeding symptoms, variability in clinical practice, and lack of specific evidence to guide decision making. For this 
reason, the American Society of Hematology (ASH), the International Society on Thrombosis and Haemostasias (ISTH), 
the National Hemophilia Foundation (NHF), and the World Federation of Hemophilia (WFH) came together to develop 
evidence-based guidelines to ensure accurate diagnosis.28

As with any disorder, initial diagnosis begins with a strong history and physical. If there is clinical suspicion of a bleeding 
disorder but a low probability of VWD (often seen in the primary care setting), the recommendation is to first use a standardized 
bleeding assessment tool to determine if a patient needs specific blood testing.

For patients with intermediate risk (e.g., significant bleeding history such as heavy bleeding with surgical procedures, dental 
extractions and/or childbirth, frequent nosebleeds lasting more than ten minutes, and heavy and/or prolonged menstrual 
bleeding; abnormal initial labs) or high risk (e.g., affected first-degree relative) probability of VWD, the recommendation is to 
use specific blood testing versus a bleeding assessment tool. Blood testing should include a CBC, CMP, PT/PTT with or without 
fibrinogen, factor VIII level, total vWF antigen plasma levels (vWF:Ag) and tests of specific vWF platelet binding activity. 
VWD diagnostic testing should be performed when patients are at a baseline state of health as vWF is an acute-phase reactant.

Traditionally, the ristocetin co-factor assay (vWF:RCo) was the preferred test for von Willebrand activity. This assay applies 
the glycopeptide antibiotic ristocetin to induce vWF binding to glycoprotein Ib-IX-V on target platelets. However, ASH 
VWD 2021 guidelines recommend newer assays that more directly measure the platelet binding activity of vWF including 
vWF:GP1bM and vWF:GP1b.28 These tests are not yet widely available but likely will become increasingly available in the 
near future as they are currently recommended by the ASH guidelines.

ASH guidelines also specify the levels of vWF (i.e., vWF antigen; vWF:Ag) or platelet-dependent vWF activity in diagnosis. The 
full diagnostic algorithm of VWD is beyond the scope of this article and can be accessed in the 2021 ASH VWD guidelines. 
However, in general, vWF:Ag levels above 0.50 IU/ml rule out diagnosis of VWD. Patients with both levels 0.30 to 0.50 IU/ml 
and signs of bleeding, and patients with levels below 0.30 IU/ml should have their platelet-dependent vWF activity/vWF:Ag 
ratio measured, which may distinguish a possible type 1 VWD from a type 2 VWD diagnosis. In addition, to confirm a 
diagnosis of VWD type 1, ASH guidelines recommend using a vWF level below 0.30 IU/mL, regardless of bleeding, and a 
vWF level below 0.50 IU/mL in the presence of abnormal bleeding.

Management

Treatment of VWD focuses on stopping and preventing bleeding episodes. Management can include therapies that directly 
increase vWF levels, such as desmopressin and vWF concentrates, as well as adjuvant therapies, such as the antifibrinolytics, 
tranexamic acid or aminocaproic acid. There is significant variability in the treatment options offered to patients with VWD due 
in part to variability in clinical practice and the wide variability in an individual patient’s bleeding symptoms. As such, ASH, 
the International Society on Thrombosis and Haemostasis, the National Hemophilia Foundation, and the World Federation 
of Hemophilia formed a multidisciplinary panel to establish comprehensive evidence-based guidelines for the management 
of VWD.29 The guidelines provide evidence-based recommendations for patients and clinicians regarding prophylaxis for 
recurrent bleeding, desmopressin trials, use of antiplatelet agents and anticoagulants, target vWF and factor VIII activity 
levels for surgery or procedures, and management of heavy menstrual bleeding. Published in 2021, these guidelines provide 
an update to the Quick Reference Guide for Management of VWD published by ASH in 2012: 

1.	 In patients with VWD who have history of severe or recurrent bleeding, use long-term prophylaxis treatment rather 
than no prophylaxis (conditional recommendation). 

2.	 In patients with VWD who are eligible to receive desmopressin (primarily type 1 VWD, contraindicated in types 2B, 
and 3) and who have vWF levels <0.30 IU/mL, perform a desmopressin trial and treat based on the results, including 
the use of tranexamic acid or vWF concentrate (conditional recommendation). 

a.	 It is not recommended to treat eligible patients with desmopressin in the absence of a desmopressin trial. 
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3.	 In patients with VWD and a history of cardiovascular disease, give the necessary antiplatelet or anticoagulant therapy 
versus no treatment (conditional recommendation). 

4.	 In patients with VWD undergoing major surgery, both Factor VIII and vWF activity levels should be >0.50 IU/mL for 
at least 3 days after surgery (conditional recommendation). 

a.	 Target both Factor VIII and vWF activity levels. 

b.	 This recommendation includes procedures where even a small amount of bleeding could critically affect organ 
function (e.g., central nervous system). 

c.	 These patients should not receive desmopressin as sole therapy.

5.	 In patients with VWD undergoing minor surgery, increase vWF levels to ≥0.50 IU/mL with desmopressin or factor 
concentrate along with tranexamic acid and not just with desmopressin or factor concentrate alone (conditional 
recommendation). 

a.	 In patients with type 1 VWD with baseline activity levels >0.30 IU/mL and mild bleeding, consider using 
tranexamic acid alone versus increasing vWF levels to ≥0.50 IU/mL with desmopressin or factor concentrate 
if undergoing a minor surgery or procedure. 

b.	 Finally, throughout the course of treatment, it is imperative to reassess bleeding symptoms, bleeding risk, and 
the need for prophylaxis.

VWD and abnormal uterine bleeding 

VWD affects males and females equally, however the presentation of abnormal uterine bleeding or heavy menstrual bleeding 
(HMB) in adolescence may alert providers to patients with potential VWD. Indeed, HMB is a common manifestation of 
VWD and is often the presenting symptom for patients with VWD in the primary care setting. Approximately 15-30% of 
women with HMB may have a bleeding disorder.30 HMB affects quality of life, can lead to absenteeism, and is responsible for 
2/3 of hysterectomies performed during reproductive age. HMB is defined as a loss of greater than 80 mL of menstrual blood 
per cycle, which equates to having to change a tampon or pad more than once an hour, clots greater than one inch, soaking 
through pajamas/sheets at night, periods lasting seven days or longer, and a low ferritin (less than 10-15 based on age). If any 
one of these screening criteria are positive in a patient of reproductive age, ACOG recommends initiating a bleeding workup.31 

ASH 2021 guidelines include recommendations for managing heavy menstrual bleeding in patients with VWD. Treatment 
options include combined hormonal contraception, levonorgestrel-releasing intrauterine system, and tranexamic acid and 
are recommended over desmopressin.29 In general, these patients should be regularly for iron deficiency and/or anemia. 
Additionally, women with known bleeding disorders and HMB should undergo a standard gynecological assessment to rule 
out pathologic causes (e.g., fibroids, polyps) of HMB.

CONCLUSIONS 
In recent years, translational and clinical research advances in the field of primary homeostasis have resulted in ongoing updates 
to clinical care guidelines. ITP, VWD and heavy menstrual bleeding are the more common disorders of primary homeostasis 
that pediatricians are likely to encounter in practice. For the pediatrician, careful monitoring of guideline updates as well as 
adapting conditional recommendations based on individual patient assessment will lead to the best patient outcomes. 
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