e High Burden, Unmet Needs, and Gaps // UNITED STATES //

UNITED STATES

Disease Burden

Prevalence, Diagnosis, and Comorbidities

The 2019 Atopic Dermatitis in America (ADIA) study found a prevalence of
AD of 7.3% in a cohort of 1,278 US adults.* Of those with AD, 28.9% had

moderate disease and 11% had severe disease.

Extrapolating to the entire US population, the authors estimated that 6.6 million US adults in
the US met criteria for moderate-to-severe AD.* US children have an estimated AD prevalence
between 6% and 12.98%%; a cross-sectional study of 10 primary care practices in 5 US states
found a lifetime prevalence of AD of 24% of US children aged O to 5 years;® a different study
estimated a lifetime prevalence of 15% among children under the age of 1 and 38% among
children aged 4 to 5 years.*

Several studies have suggested that the prevalence of AD may vary across several demographic
dimensions. The ADIA study found that the odds of receiving an AD diagnosis were higher for
female patients (vs. male patients), for those with an annual household income of less than
$15,000 (vs. higher income categories), and for multiracial non-Hispanic patients (vs. white non-
Hispanic patients).* Similarly, Silverberg et al. found that AD was more prevalent in multiracial
patients (14.6%) than in white patients (10.5%) and Black patients (7.7 %).&°

Black patients may be at higher risk for undiagnosed AD because the morphology differs from
the erythematous patches that physicians are trained to recognize in white patients.® Despite the
possibility of underdiagnosis, some studies have found that AD is more prevalent and persistent
in non-Hispanic Black children than in non-Hispanic white children.5”¢ Similarly, a prospective
cohort study of 4,898 women and children residing in 20 urban environments found that Black
children had increased odds of having persistent AD. Additionally, the prevalence of AD among
urban children of all races in the US was estimated at 15%,% higher than overall national
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estimates.” In short, the evidence suggests multiracial patients, urban patients and Black patients

experience the highest burden of disease and thus the highest concentration of unmet needs.

A wealth of US-based studies investigated comorbid conditions. Patients with AD have a
heightened risk of autoimmune disorders,”" ocular disease,”? infections (including serious,
extracutaneous, and systemic infections)’®, decreased physical activity,”* headaches,”
cardiovascular disease,”® central obesity and high blood pressure (specifically in children with
moderate-to-severe AD),”” osteoporosis and osteopenia,’® reduced bone mineral density
(BMD) in children (particularly in malnourished children and Hispanic children),” and fractures
and joint injury.® In general, disease severity is correlated with the likelihood of experiencing
comorbidites.®"#2

Physical and Psychosocial Consequences

The burden inflicted directly by physical symptoms has been well described by several studies.
The ADIA study found that AD patients were most bothered by itch, dryness and scaling, and
red or inflamed skin.* Skin pain has been identified as a separate, distinct symptom from itch
and inflammation; skin pain was present in 61% of adults surveyed in the ADIA study and was
reported to be caused most commonly by scratching, followed by fissures in the skin, skin
inflammation, and to a lesser extent by burning/stinging from topicals.®

The severity and persistence of physical symptoms translates into poorer quality of life in
many domains. In the ADIA study, patients with AD and especially those with severe disease
involvement had higher scores (denoting poorer outcomes) on the DLQI than control patients;*
among those with severe AD, 68.8% of patients reported a moderate to large effect on their
quality of life.*

The QoL burden of AD can be compared quantitatively with other disease burdens via health

utility metrics; in the US, these studies have focused on adults. In a cross-sectional study of 3,495
US adults with AD, Silverberg et al. used the SF-6D to determine health utilities scores. US adults

with AD averaged an SF-6D score of 0.69, significantly lower than the 0.79 averaged by adults
without AD. An even lower score was associated with severe AD (0.59). Interestingly, when AD

disease onset was within 2 years of the survey, lower SF-6D scores than other chronic conditions

such as autoimmune disorders, diabetes, food allergy, and heart disease were observed.® The
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Medical Expenditure Survey (MEPS) also used the SF-6D and found significantly lower SF-6D
scores in adults with versus without AD (0.69 vs. 0.76; p = 0.04). The SF-6D decreased further in
AD patients with comorbid anxiety, depression, or lower SES.8

Zimmerman et al. used a similar quality of life survey, the EQ-5D, as part of dermatology clinical
trials of dupilumab. Among US adults who were unresponsive to topical therapy, those with
moderate disease scored an average of 0.684, while those with severe AD scored 0.535 prior to
treatment with dupilumab. Interestingly, these scores are lower than in European studies that used
the EQ-5D; the European Tacrolimus Ointment Study found average scores of 0.770 and 0.665
among adults with moderate and severe AD, respectively.®®

24.73%

of adults with AD reported clinically significant
anxiety and

1 3 . 98% met clinical criteria for depression

Other studies have examined the impact of AD on specific QoL dimensions—sleep, anxiety,
and depression—and again, studies in the US context have focused predominantly on adults.
Regarding sleep, the National Health and Nutrition Examination Survey (NHANES) found that
patients with AD were more likely than controls to have sleep disturbances, a short sleep
duration, difficulty falling asleep, early morning awakenings, feeling unrested, and feeling too
fatigued to perform Instrumental Activities of Daily Living (IADLs).8¢ Utilizing the 2012 National
Health Interview Survey (NHIS), Silverberg et al. found that adults with AD were at higher odds
of experiencing fatigue, daytime sleepiness, and insomnia after controlling for sleep duration,
allergies, demographic factors, and body mass index (BMI). Adults with AD and either fatigue,
sleepiness, or insomnia were at increased risk for poorer health status, absenteeism from work,
and increased healthcare utilization.®”

Regarding psychiatric consequences, in an analysis of the 2013 US National Health and Wellness
Survey, Eckert et al. compared patients with AD to non-AD controls and found significantly

more anxiety (29.8% vs. 16.1%), depression (31.2% vs. 17.3%), and sleep disorders (33.2%

vs. 9.2%).8" An analysis of the 2004-2015 Medical Expenditure Surveys (MEPS) found that

adults with (vs. without) AD were more likely to screen positive for depression via the PHQ-2
assessment and severe psychologic distress via the Kessler-6 (K-6) index; patients with AD and
low SES had even more severe K-6 scores.®® An analysis of the 2005-2006 NHANES and 2012
NHIS databases found that adults with (vs. without) AD had a higher likelihood of depression

as measured by the PHQ-9 survey; they also were more likely to have moderate or severe
depression, to have had depression within the past year, and to have had depression ever in their
lives.®® Depression in AD has been associated with pruritus, sleep loss, unhappiness with the
appearance of skin lesions, and personal financial costs.®

The ADIA study also examined associations between AD and both anxiety and depression.

24.73% of adults with AD reported clinically significant anxiety and 13.98% met clinical criteria for
depression;* suggesting the presence of clinically significant, untreated mental health conditions in
this population. Adults with (vs. without) AD also scored higher on the surveys for Hospital Anxiety
and Depression Scale-Anxiety (HADS-A) and HADS-Depression (HADS-D).*° Higher HADS-A and
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HADS-D scores reflected higher odds of self-reporting moderate, severe,
or very severe disease (based on PO-SCORAD, PO-SCORAD itch, and
POEM scores). Hsu et al.’s analysis of the National Inpatient Survey (NIS)
revealed that a diagnosis of AD was associated with increased rates of
hospitalization for all mental health disorders.®"

Only a couple of studies have focused on mental health outcomes in
children, specifically. An analysis of the 2007 National Survey of Children’s
Health found that children with vs. without AD were at higher risk for also
having comorbid ADHD, depression, anxiety, conduct disorder, and autism;
the association between each of these comorbidities increased in a dose-
dependent fashion with the severity of AD.*? An analysis of the 2012 NHIS
found that children with AD raised in family structures that differed from two
married biological parents were more likely to have only good, fair or poor
health (vs. very good or excellent overall health) and had a higher odds of
depression, anxiety, or stress.®

Caregiver Burden

A social media survey developed by Capozza et al. and posted on social media platforms
measured the severity of the child’s disease via POEM and asked caregivers about 8 domains of
the impact of pediatric AD on caregivers: sleep, social isolation, time requirements, life decisions,
family relationship dynamics, energy/fatigue, mental health impacts, and unmet treatment
needs. Capozza et al. found that the child’s disease severity correlated with increased sleep
disturbances, low energy/fatigue, and an increased time burden among the caregivers. Further,
caregivers reported significant mental health burden associated with caring for a child with AD,
including anxiety, isolation, and depression.'®

Balkrishnan et al. surveyed the parents/caregivers of children with AD before and after physician
intervention. The parent/caregiver’s perception of AD disease severity had the strongest
correlation with the impact of the child’s AD on the family.** An additional survey-based study by
Balkrishnan et al. identified three factors that most strongly predicted an increased family impact
score: the perception that the child’s AD was severe (as in the previous study), the frequent use
of nonmedical services for the care of AD, and the personal financial burden associated with the
child’s AD.%

A study analyzing the impact of childhood disease on caregiver sleep patterns found that the
caregivers of children with AD (vs. healthy children) were more likely to experience poor sleep

quality, clinically significant insomnia, an average total sleep time of less than 6 hours, and waking

at least once per week to care for their child’s AD.%

Financial Burden

US patients with AD face a heftier personal financial burden than in any other COI. The National
Eczema Association (NEA)6 surveyed 1,118 US respondents with a median income between
$50,000-$74,999; disease severity was minimal in 23.2%, somewhat controlled in 40.1%,
moderate in 47.5%, and severe in 26.5%. The median annual OOP cost was $600; 42% of
respondents paid more than $1000 annually, and 8.5% paid more than $5000 annually. Another
study compared the OOP costs in adult patients with AD versus adult patients without AD.
Those with AD paid $371-$489 more OOP per person-year.®® Also, individuals with both AD
and an allergic condition (a common comorbidity) had a financial burden 1.5 times greater than
individuals with AD alone.®

An analysis of the 2007 National Survey
of Children’s Health found that children
with vs. without AD were at higher

risk for also having comorbid ADHD,
depression, anxiety, conduct disorder,
and autism; the association between
each of these comorbidities increased
in a dose-dependent fashion with the
severity of AD.%?
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Several studies have identified the primary sources of OOP expenses. As a chronic condition,

AD requires ongoing healthcare utilization, so patients with AD have more copays than patients
without AD.®* In the NEA survey, the three most common domains of OOP expenses were
medical appointments, deductibles, and prescriptions (including some not covered by insurance);
nonprescription healthcare products; and complementary, alternative, and cleaning products.®
Another study of OTC treatment costs found that US AD patients paid an average of $9.94
monthly for moisturizers and $7.88 monthly for OTC medications, resulting in an annual average
of $213 for non-prescription topical maintenance therapy.®

Other studies have focused on expenses paid by the caregivers. In a study of caregivers of
children with moderate-to-severe AD, Filanovsky et al. found that caregivers incurred an average
of $274 in monthly direct costs (e.g., healthcare, treatment) and $199 in monthly indirect costs
(e.g., absenteeism, childcare).®® On average, 34.8% of the caregivers’ monthly budget was spent
on costs related to AD management, and this resulted in an additional emotional burden in lower
income families.*®

Indirect costs affect adults with AD as well. Silverberg et al. found that AD was associated with
lifestyle limitations, social interaction avoidance, and activity impairment.’® An analysis of the
2013 US National Health and Wellness Survey found that adults with (vs. without) AD had higher
rates of work absenteeism (9.9% vs. 3.6%) and activity impairment (33.6% vs. 25.2%).8" Whiteley
et al. analyzed the same data and found that 30% of employed AD patients reported lost work
productivity (vs. 16.3% of non-AD patients); furthermore, AD severity had a negative relationship
with work productivity and a positive relationship with difficulty with daily activities.”' In a separate
study, adult patients with (vs. without) AD were more likely to have lost workdays because of
illness and to have paid for urgent care, emergency care, and hospitalizations. '

Treatment

The high cost of medical care in the US heightens the need for effective therapies that reduce
healthcare utilization, improve QoL, and minimize the side-effect profiles associated with

current systemic therapies. In a study about the adequacy of existing systemic treatments

for adults with moderate-to-severe AD, 38.3% reported no relief from oral corticosteroids,
systemic immunosuppressant therapy (e.g., cyclosporine, azathioprine, mycophenolate mofetil,
methotrexate, cyclophosphamide), or phototherapy in the preceding 12 months.'® Armstrong

et al. found that patients treated (vs. not treated) with immunosuppressant therapy required
additional monitoring and were more likely to require systemic corticosteroids.'* Dupilumab is a
promising new therapy that has been estimated to add 1.9 Quality-Adjusted Life Years (QALYS),
but it is currently expensive. At willingness-to-pay (WTP) thresholds of $50,000, $100,000, and
$150,000, the probability of dupilumab being cost-effective compared to usual therapy was
determined to be 2%, 59%, and 88%, respectively.'® At the other end of the severity spectrum, it
is possible that improved emollient adherence may reduce the cost of AD treatment; a study has
investigated this possibility in the UK but not yet in the US.

There is much variation in the type of systemic therapy used to treat severe AD in US and
Canadian children, suggesting an unmet need for optimal management in this patient population.
Among children in the US and Canada, cyclosporine (CSA; 45.2%) and methotrexate (MTX;
29.6%) were the most common first-line systemic agents; MTX (31.3%) and mycophenolate
mofetil (MMF; 30.4%) were the most common second-line agents; and azathioprine (AZA,
33.0%) and MMF (24.3%) were the most common third-line agents. The fact that no single agent
comprises a majority of prescriptions at any level of treatment indicates substantial heterogeneity
in prescribing practices. A larger issue may be parent and caregiver concern with such
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treatments: 65.2% of pediatric dermatologists who responded to the survey said they did not
prescribe systemic agents at all due to concerns held by parents and caregivers.'%

A systematic review found a lack of studies that examine the efficacy of systemic AD therapies in
racial and ethnic minorities.'®” Unfortunately, the lack of research in this area may be contributing
to poorer outcomes—Black children with AD tend to have worse disease control than non-
Hispanic white children.®” After investigating poorer treatment outcomes in minority patient
populations, Vachiramon et al. recommended that providers emphasize emollient use and make
dose adjustments for cyclosporine and phototherapy relative to the standard treatment courses
for white patients.®®

The inadequacy of existing therapies translates into poor satisfaction among patients and
caregivers. Paller et al.’s study of caregivers of children with AD found that 69% were “not at

all satisfied” and 82% were at most “fairly satisfied” with current treatment options. Reasons

for dissatisfaction included the messiness of topicals, ineffectiveness, cost, and side effects.'®
Patient and caregiver dissatisfaction with current treatments may drive the use of complementary
and alternative medicine (CAM); an analysis of the 2007 NHIS found that 46.9% of children in
the US used at least one CAM.® Unfortunately, certain common home-care practices may be
detrimental to AD, suggesting a need for education on proper treatment guidelines in patients
with AD and their caregivers.®®

The inadequacy of existing therapies translates into
poor satisfaction among patients and caregivers.

Interestingly, physicians view the existing prescription treatment options more favorably than
patients—in a national survey, 91% responded that prescription treatment options for AD were
“moderately” or “very” effective, while only 46% of patients reported the same.'™® This overall
satisfaction does not mean, however, that all physicians follow the same treatment strategies.
A review of the NAMCS and National Hospital Ambulatory Care Survey (NHAMCS) databases
revealed that dermatologists were more likely than non-dermatologists to prescribe higher
potency TCS in accordance with evidence-based guidelines.™"

As in other countries, the effectiveness of existing topical regimens is often limited by patient and
caregiver fears regarding TCS. In an interview-based study conducted with mothers of children
with AD, treatment use was most affected by the ease of use, concerns about adverse effects of
TCS, the physician-patient relationship, and education efforts.'"? Another study evaluated different
education strategies and found, disappointingly, that patients’ willingness to apply TCS was not
affected by the type of explanation provided (namely, an explanation of the risks of not applying
treatment versus the benefits of applying treatment).”"®* Among caregivers of children with AD,
Curry et al. found that anchoring methods (e.g., proposing four-times-daily TCS therapy with the
goal of improving adherence to a once-daily regimen) increased caregivers’ willingness to treat
children at least once daily with TCS."*

Finally, treatment effectiveness may be limited by the ability of patients and caregivers to
understand the instructions for complicated regimens. Stringer et al. conducted a readability,
suitability, and content analysis of eczema action plans (EAPs) submitted by the Society for
Pediatric Dermatology and found that only one in five EAPs were written at or below the
recommended 6th grade reading level." This shortcoming may be especially detrimental given
that AD may be more prevalent among patients of lower SES,* as discussed in the section on
prevalence.
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Healthcare

Utilization

A survey by Silverberg et al. found that one in ten adults with AD required an urgent care, ED, or
hospital visit during the preceding year. Other risk factors for increased ED and urgent care visits
included Black or Hispanic race, lower SES, and the insurance denial of AD prescriptions.''®

Other studies have confirmed racial discrepancies in healthcare utilization
for AD. Children with AD who indicated that their race was Black or
“other” had higher odds of overnight hospitalization.” Black (vs. white)
children with poorly controlled AD were less likely to be seen by a
dermatologist.'” An analysis of 1990-1998 NAMCS data found that
Black patients and Asian/Pacific islander patients were more likely than
white patients to seek care for AD; the authors posit that unmet needs for
treatment education and guidance may have driven this observation.'®
A study by Fischer et al. found that after having at least one ambulatory
care visit, non-Hispanic Black (vs. white) patients had higher healthcare
utilization.?

Satisfaction with Care

An analysis of the Consumer Assessment of Healthcare Providers

and Systems (CAHPS) data within the 2000-2015 MEPS survey data found that patients with
(vs. without) AD were generally less satisfied with their healthcare; patients with AD also had
lower odds of reporting the highest satisfaction in every category of CAHPS (listened carefully,
explained in a way that was easy to understand, spent enough time, and showed respect). Other
associations with lower patient satisfaction scores included low/middle income, non-white race/
ethnicity, public/no insurance, and multimorbidity."?® The suboptimal satisfaction of patients with
AD has been replicated by other studies; Paller et al. found that only 44% of respondents were
“a lot” or “very much” satisfied with the care provided by their physician; 50% were “somewhat”
satisfied, and 6% were “not at all” satisfied.%®

Dissatisfaction may be rooted in different perceptions of disease severity and treatment

options. Nearly one-third of patients with moderate-to-severe AD (based on DLQI scores) rated
their disease as more severe than their physicians did.'*" A survey study of parent-caregiver
perceptions of pediatric AD found that although caregivers generally agreed with the physician’s
assessment, those who disagreed tended to perceive their child’s AD as more severe than the
physician.'® Paller et al. found that patients preferred cream-based treatments while physicians
preferred ointment-based treatments. Parents also expressed a desire for more educational
content, including videos and access to support groups.'®

Patient-Centered Interventions

The literature search did not yield any additional intervention studies beyond those mentioned
briefly in the Treatment section regarding TCS adherence.

Dissatisfaction may be rooted in different
perceptions of disease severity and
treatment options. Nearly one-third

of patients with moderate-to-severe

AD (based on DLQI scores) rated their
disease as more severe than their
physicians did.?
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KEY FINDINGS

A review in 2001 by Lapidus outlined three key areas for improvement: an accurate evaluation of the prevalence of
AD; national programs to increase awareness of AD in healthcare systems, families, and schools with concurrent
psychosocial intervention; and further research into treatment delivery methods, particularly for low-income patients.?
Much progress has been made toward the first goal—the factors associated with a higher odds of AD diagnosis,
disease severity, QoL burden, and comorbidities are now so well described that the US appears to set a global
standard in this regard. However, few studies have developed and tested patient-centered interventions (e.g., nurse-
led education programs) that might alleviate the physical,

psychosocial, and financial burdens of AD. Such studies exist in

many other COl in this report, and US-specific studies should be

conducted in light of important differences between the US and

western European countries (namely, the diversity of the patient

population and cost of healthcare).

An AD diagnosis confers a much greater financial burden on US
patients than on patients in other COL. It is worth repeating that
42.6% of patients with moderate-to-severe disease paid $1000
or more in annual OOP expenses, and 8.5% paid $5000 or more.®
After considering indirect expenses such as work absenteeism,
Filanovsky et al. found that the families of children with moderate-
to-severe AD spent 34.8% of their monthly budget on expenses
related to their child’s AD.*® Unsurprisingly, the personal financial
burden is one of the main determinants of family impact.
Especially in light of the cost of US healthcare and treatment,

it may be worth investigating the possibility of reducing costs
through interventions that promote regular moisturization even in
the absence of a flare, as has been investigated in the UK and Denmark.

The physical and psychosocial consequences of AD are well characterized among US adults but not well studied in the
pediatric population and only moderately well understood in caregivers. The existing evidence regarding caregivers’
financial and sleep burdens suggest that pediatric dermatology clinical trials should include caregiver burden metrics
as secondary endpoints. Otherwise, future US-based research should prioritize understanding the individual burden
experienced across a diverse pediatric patient population, perhaps using the type of interview-based studies that have
been insightful in Germany and the UK.

Finally, as in other COlI, the current dissatisfaction of US patients and caregivers with both the available treatments
and medical care lead to decreased adherence, and sometimes an increase in (costly) healthcare utilization. Studies
in Germany and the UK show that educational interventions can be effective at increasing adherence to treatment
regimens and improving QoL for patients and caregivers; perhaps similar initiatives should be pursued in the US as
initially recommended by Lapidus.

2| apidus, C. S. Role of social factors in atopic dermatitis:
The US perspective. Journal of the American Academy of
Dermatology 45, S41-543 (2001).






