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Abstract

Biologic therapies have significantly improved outcomes for patients with moderate-to-
severe atopic dermatitis (AD), yet access to these treatments remains uneven and frequently
limited. This systematic review synthesizes evidence on insurance-related, financial, ad-
ministrative, prescriber-level, and structural barriers that limit equitable access to biologic
therapies for AD. In contrast to prior reviews that primarily focus on biologic efficacy,
safety, or general disease management, this review evaluates access itself as the primary
outcome. Across diverse study designs and populations, findings consistently demonstrate
that high out-of-pocket costs, restrictive insurance policies, and administrative burdens
disproportionately impact low-income, minority, and Medicaid-insured patients. However,
racial and ethnic disparities should be interpreted cautiously, as factors like insurance
type, Medicaid enrollment, socioeconomic status, geographic access, and other structural
determinants may influence these associations. Pediatric patients and caregivers also face
challenges such as insurance delays, financial burden, and long-term effects of poor disease
control. These barriers contribute to delays in treatment initiation, reduced adherence, and
poorer clinical outcomes. Persistent racial, socioeconomic, and geographic disparities fur-
ther exacerbate inequities in care delivery. Variability in prescribing patterns and provider
familiarity with biologics also influence treatment access. Collectively, these findings un-
derscore the need for comprehensive policy reform, streamlined authorization processes,
and targeted interventions to improve equitable access to biologic therapies in AD.

Keywords: atopic dermatitis; healthcare disparities; access to care; prior authorization;
biologic agents

1. Introduction

Atopic dermatitis (AD) is a chronic inflammatory skin disease with substantial global
prevalence, affecting up to 22.6% of children and 17.1% of adults [1,2]. The disease is
associated with significant morbidity, including pruritus, sleep disturbance, psychosocial
burden, and reduced quality of life. The introduction of biologic therapies, particularly
dupilumab, has revolutionized the management of moderate-to-severe AD by offering
targeted immune modulation and improved long-term disease control.

Despite these therapeutic advancements, access to biologics remains highly variable
and often limited by systemic barriers. Insurance-related challenges—including prior
authorization, step therapy requirements, and formulary restrictions—are among the most

Allergies 2026, 6, 29

https://doi.org/10.3390/allergies6030029


https://crossmark.crossref.org/dialog?doi=10.3390/allergies6030029&domain=pdf&date_stamp=2026-08-06
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/allergies
https://www.mdpi.com
https://orcid.org/0009-0007-9548-8094
https://orcid.org/0000-0002-8439-4128
https://orcid.org/0000-0002-7406-861X
https://doi.org/10.3390/allergies6030029

Allergies 2026, 6, 29

20f17

frequently cited obstacles [2—6]. These barriers are compounded by high medication costs
and significant out-of-pocket (OOP) expenses, which disproportionately affect vulnerable
populations [7,8].

A growing body of literature highlights persistent disparities in biologic access
across racial, socioeconomic, and geographic groups. Minority populations, particu-
larly Black and Hispanic patients, are less likely to receive biologic therapies despite
experiencing greater disease severity [9-13]. Similarly, Medicaid-insured and rural
patients encounter additional barriers related to provider availability and insurance
acceptance [4,14,15].

These disparities reflect a complex interplay of patient-level, provider-level, and
system-level factors, including structural determinants such as healthcare policy, reim-
bursement frameworks, and social inequities [16-18]. This multi-level barrier framework
is consistent with broader health services research demonstrating that the uptake of novel
therapies is influenced not only by cost and insurance design but also by provider behav-
ior, system readiness, and implementation infrastructure [19]. Additionally, comparative
dermatologic literature suggests that therapeutic access challenges in AD parallel those
observed in other chronic inflammatory diseases such as psoriasis and chronic urticaria,
where treatment escalation is often delayed despite disease burden [20].

However, comprehensive analyses integrating these domains remain limited.
This review aims to synthesize existing evidence on biologic access barriers in AD,
with a focus on insurance-related cost disparities and administrative challenges, in
order to inform strategies for improving equitable care. Unlike prior reviews that
primarily emphasize clinical efficacy, safety, or general biologic utilization in AD, this
review focuses specifically on access as the primary outcome. The central research
question is as follows: What insurance-related, financial, administrative, prescriber-
level, and structural barriers limit equitable access to biologic therapies for atopic
dermatitis, and how do these barriers contribute to disparities in care? By integrating
evidence from health services research, pharmacoeconomics, real-world prescribing
data, pediatric studies, and health equity literature, this review aims to provide a
consolidated evidence base for clinicians, payers, and policymakers seeking to improve
equitable biologic access.

2. Methods

A systematic review was conducted to evaluate barriers to biologic access in atopic
dermatitis, with a focus on insurance-related cost disparities, prior authorization require-
ments, administrative burden, prescriber variability, pediatric access, and structural
determinants of care. The review was conducted and reported in accordance with the
Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 2020
guidelines. The completed PRISMA 2020 checklist is provided as a Supplementary File.

The review protocol and study procedures were publicly registered through the
Open Science Framework (OSF). The OSF registration includes the review rationale and
objectives, eligibility criteria, information sources and search strategy, study-screening and
selection procedures, planned data-extraction variables, risk-of-bias considerations, and
the proposed approach to evidence synthesis. The OSF registration information and public
access link are provided in the Supplementary Materials.

A comprehensive literature search was performed across PubMed, Embase, Sco-
pus, and Google Scholar, supplemented by gray literature review and citation chaining
of relevant articles. The search included combinations of the following keywords and
Boolean operators: “atopic dermatitis” OR “eczema” AND “biologic” OR “dupilumab”
OR “tralokinumab” OR “lebrikizumab” AND “access” OR “insurance” OR “prior
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authorization” OR “step therapy” OR “cost” OR “out-of-pocket” OR “healthcare dis-
parities” OR “Medicaid” OR “reimbursement” OR “prescribing patterns.” Where
applicable, MeSH terms included “Dermatitis, Atopic,” “Biological Products,” “Insur-
ance Coverage,” “Healthcare Disparities,” “Medicaid,” “Cost of Illness,” and “Health
Services Accessibility.”

Studies were eligible for inclusion if they (1) addressed patients with AD or eczema;
(2) evaluated biologic therapy access, insurance coverage, prior authorization, step ther-
apy, reimbursement, cost burden, prescribing variability, or disparities in biologic use;
(3) included original research, claims analyses, registry studies, survey studies, cohort stud-
ies, cross-sectional studies, retrospective studies, economic evaluations, policy analyses, or
highly relevant gray literature; and (4) were published in English. The primary publication
time frame was 2004-2025, with emphasis on studies published after biologic therapies
became clinically available for AD.

Studies were excluded if they (1) did not focus on AD or biologic therapies; (2) evalu-
ated only clinical efficacy or safety without access-related outcomes; (3) were commentaries,
editorials, or narrative reviews without extractable access-related findings; (4) lacked
relevance to insurance, cost, administrative, prescriber, geographic, or disparity-related
barriers; or (5) were non-English publications.

Two reviewers screened titles and abstracts, followed by full-text review using the
predefined criteria. Disagreements were resolved through discussion and consensus. Data
extraction captured study design, population characteristics, biologic therapy evaluated,
insurance barriers, cost burden, prior authorization or step therapy impact, disparities,
sex-stratified findings when available, pediatric-specific findings, prescriber-level factors,
geographic barriers, and health-system context.

The study-selection process is summarized in Figure 1. Records identified through
database searching were screened through title and abstract review, followed by full-text
assessment using predefined inclusion and exclusion criteria. A total of 170 records were
identified, of which one duplicate was removed before screening, resulting in 169 records
undergoing title and abstract review. Following screening and full-text eligibility assess-
ment, 50 high-relevance studies were included in the final synthesis.

Risk of bias and methodological quality were assessed using study-design-
appropriate domains adapted from established critical appraisal frameworks, including
evaluation of selection methods, representativeness of the study population, complete-
ness of outcome reporting, confounding control, validity of data sources, and generaliz-
ability. Because the included studies were heterogeneous and included claims analyses,
surveys, retrospective cohorts, economic evaluations, policy analyses, and conference
abstracts, a single quantitative scoring system was not applied across all studies. Instead,
each study was qualitatively categorized as low, moderate, or high risk of bias. Studies
with representative populations, clearly defined outcomes, appropriate adjustment for
confounders, and transparent methods were considered lower risk. Studies with con-
venience sampling, limited demographic detail, incomplete adjustment, abstract-only
reporting, or limited external validity were considered higher risk. Given the hetero-
geneity of study designs and outcomes, a qualitative narrative synthesis was conducted
rather than a quantitative meta-analysis.
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Figure 1. PRISMA flow diagram of study selection for inclusion in the systematic review.

3. Results

Consistent evidence demonstrates that insurance-related barriers—including prior
authorization requirements, step therapy protocols, formulary restrictions, and coverage
denials—can delay biologic initiation and contribute to inequitable access among Medicaid-
insured, low-income, pediatric, rural, and minority populations [6,10]. Table 1 summarizes
the included studies evaluating barriers to biologic access in atopic dermatitis and in-
corporates study quality and risk-of-bias ratings. Overall, most studies were judged to
have a moderate risk of bias, largely due to reliance on retrospective claims data, cross-
sectional designs, survey-based sampling, or registry-derived evidence. Although large
claims and registry studies provided important real-world insights, they were limited by
residual confounding and incomplete socioeconomic data. Survey studies added valuable
patient-centered perspectives but were more vulnerable to selection and recall bias.

Table 1. Summary of included studies evaluating barriers to biologic access in atopic dermatitis.

Prior

. . Insurance Disparities P Prescriber/System
Study Study Design Population Barriers Identified Aut{l;l;:gttlon Cost Burden Factors
Disparities in ; : . e
. Frequent P PA major causeof ~ High OOP costs Patient difficulty
Loiselle etal., Survey study AD patients (US)  insurance delays access amang delays and drive navigating
2024 [21] X vulnerable X :
and denials populations denials non-adherence insurance
Insurance Increased OOP
Loiselle et al., Survey / USAD Pﬁtlents an? aﬁgsésb Greatelr bur]()ilen m PA delzyil . costs and System czr?plexlty;
2024 [22] cross-sectional with panied oy vulnerable compounded In polypharmacy need for
comorbidities comorbidity populations complex care burden coordinated care
burden
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; Medicaid- Lo Variable provider
Chovatiya . . - Increased burden PA exacerbates Significant OOP
etal., 2021 10] Cross-sectional US AD patients finaar?csic:acllgifiers in Black patients delays expenses awargrl'ﬁ(sise ;)lf cost
Cheraghlou & Medi Reduced biologic Geographic PA delays more Dermatologist
Cohen, Retrospective o eu11§?iroen access in rural disparities (rural pronounced in Cost limits access distribution limits
2020 [14] Pop populations vs. urban) rural areas prescribing
PSP Racial disparities PA delays in : : o .
Jonsdottir et al., - Insurance gaps X Lo L2 High caregiver Prescribing varies
2024 [9] Cohort study Pediatric AD affect biologic use in pediatric pediatric financial burden by demographics
access initiation
Insurance Low-income
Begolka et al., Economic US AD patients coverage populations dis- PA increases High OOP costs Limited provider
2021 (7] analysis P insufficient to proportionately financial burden across therapies ~ cost communication
offset costs affected
Disparities ; i
: Cost containment  Increased provider
Shanetal., . : US healthcare Step therapy drivenb PA + step therapy . .
2024 [23] Policy analysis system restricts access cost—contaim};lent increase delays ‘,tiéadiec(sfsi’s adrr]\gmlstratwe
i urden
policies
Medicaid PA delays
Omar et al., Program Medicaid Significant PA populations dis- mitigated by Cost/formulary ~ Pharmacy concierge
2022 [5] evaluation patients burden proportionately pharmacy barriers persist improves access
affected support
Insurance status . . . Higher cost Provider
Lz%ezgtlill" Claims analysis US AD patients linked to giasqii?ilég ete};glsct PA Cogﬁ;btsltes to burdeninunin-  bias/system factors
~ treatment gaps P P Yy sured/Medicaid influence care
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h PA del ff .
Murphy et al., Retrospective Medicare variability Gf‘fsgci?&nlc fgssﬁlsafn ect Rising biologic Uneven provider
2022 [24] P patients impacts pd omng p d & costs distribution
utilization isparities trends
Comparative - - .
Pascal et al., : AD, psoriasis, Delayed Variation across . Cumulative System
2020 [20] Obszl;\(legt;,onal urticaria (Europe) escalation diseases Indirect delays treatment burden inefficiencies
A Sas Inequities in . . S
Eissing etal., . i . Guideline access System-related Reimbursement Variable guideline
2016 [25] Observational Psoriasis patients barriers a&";ﬁ;‘;d delays limits adherence adherence

Abbreviations: AD: atopic dermatitis; PA: prior authorization; OOP: out-of-pocket.

3.1. Insurance Barriers

Insurance-related barriers emerged as one of the most consistently reported obstacles
to biologic access. Numerous studies demonstrate that coverage limitations, formulary re-
strictions, and outright denials significantly delay or prevent treatment initiation [4,6,21,26].
These barriers are particularly pronounced among Medicaid beneficiaries and individuals
in rural or underserved regions, where insurance acceptance and specialist availability are
limited [14].

The structure of healthcare systems plays a critical role in shaping these barriers. In
fragmented systems such as the United States, variability in payer policies contributes to
inconsistent access and increased administrative complexity. In contrast, centralized health-
care systems with standardized reimbursement frameworks demonstrate more uniform
access, although cost constraints still exist [27-30]. These findings highlight the influence
of systemic organization on treatment accessibility.

Similar barriers have been well documented in psoriasis care, where failure to achieve
guideline-concordant treatment is frequently driven by insurance restrictions, delayed
escalation, and system-level inefficiencies [25]. This cross-disease consistency reinforces
that access limitations are not disease-specific but rather reflect broader structural issues in
dermatologic care delivery.

Because many of the most restrictive insurance barriers described in this review are
specific to the U.S. payer environment, the findings should not be assumed to apply
uniformly across countries. National treatment guidelines, eligibility thresholds, drug-
pricing structures, reimbursement pathways, and public insurance frameworks differ
substantially across healthcare systems, as demonstrated by comparative reimbursement
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and cost studies from Ireland, Taiwan, Italy, Spain, and other non-U.S. settings [27-30].
Therefore, while administrative and financial barriers are internationally relevant, the
mechanisms and magnitude of these barriers vary by country [20,27].

3.2. Racial and Socioeconomic Disparities

Disparities in biologic access are pervasive and multifactorial. Multiple studies consis-
tently report that Black, Hispanic, and low-income patients are less likely to receive biologic
therapies despite having more severe disease [3,10-12]. These disparities persist even after
adjusting for insurance status and comorbidities, suggesting that structural determinants
of health—including systemic bias, healthcare access, and socioeconomic inequities—play
a significant role [13,16,17].

However, race and ethnicity should not be interpreted as isolated causal variables.
Observed racial and ethnic differences in biologic access may be partially mediated by
insurance type, Medicaid enrollment, household income, geographic access to dermatol-
ogists, and differential exposure to restrictive payer policies [3,10,15-18]. In this context,
racial and ethnic disparities are best understood as markers of broader structural inequities
rather than evidence that biologic underuse is caused by race or ethnicity alone [17,18,31].

Recent evidence further emphasizes that racial disparities in dermatology extend
beyond access alone, encompassing differences in diagnosis, treatment intensity, and longi-
tudinal disease management, which collectively contribute to worse outcomes in minority
populations [31]. These findings highlight the need for equity-focused interventions that
address insurance design, administrative burden, specialist access, and social determinants
of health rather than focusing solely on patient-level characteristics.

3.3. Pediatric Access Barriers

Pediatric populations exhibit similar patterns, with minority children experienc-
ing reduced access to advanced therapies and increased financial burden on care-
givers [9,11,32,33]. These findings underscore the intergenerational impact of healthcare
disparities and highlight the need for targeted interventions in vulnerable populations.

Pediatric patients face unique biologic access challenges. Children often depend on
caregivers to navigate insurance appeals, prior authorization documentation, pharmacy
coordination, transportation, and follow-up visits [4,5]. Delayed access to effective biologic
therapy during childhood may have consequences beyond skin disease control, includ-
ing impaired sleep, reduced school performance, psychosocial distress, caregiver work
absenteeism, and increased long-term healthcare utilization [4,32,33]. Inadequate disease
control during key developmental periods may also worsen stigma, social avoidance, and
quality-of-life impairment [33-36]. Therefore, pediatric biologic access should be consid-
ered not only a medication-coverage issue but also a child-development, caregiver-burden,
and health-equity issue [9,36].

3.4. Prior Authorization and Administrative Burden

Prior authorization (PA) and step therapy are major contributors to delays in biologic
access. Studies consistently demonstrate that these processes result in prolonged time
to treatment, increased administrative workload for providers, and heightened patient
frustration [6,21-23]. In some cases, delays extend several weeks or longer, particularly for
pediatric and Medicaid populations [5,34,35].

Importantly, administrative barriers also contribute to treatment abandonment and
non-adherence, particularly in patients with complex regimens or polypharmacy [26,36].
Although interventions such as pharmacy concierge programs and managed access pro-
tocols have shown promise in reducing administrative burden, these solutions are not
widely implemented [5,28]. As a result, prior authorization remains a significant sys-
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temic barrier that disproportionately affects patients requiring complex treatment regimens
or polypharmacy.

Administrative burden also has equity implications because patients with limited
health literacy, limited English proficiency, inflexible work schedules, transportation bar-
riers, or reduced access to specialty offices may be less able to complete appeals, submit
documentation, or repeatedly contact insurers and pharmacies [5,12,15]. Thus, prior autho-
rization may function not only as a cost-control mechanism but also as an access filter that
disproportionately disadvantages patients with fewer resources [6,23].

3.5. Cost Burden

The financial burden associated with biologic therapy is a major determinant of
access and adherence in AD. High medication costs and out-of-pocket expenses are con-
sistently identified as barriers, particularly among low-income patients, minority popu-
lations, caregivers of children with AD, and patients with comorbidities requiring mul-
tiple medications [7,10,35]. These costs may contribute to financial toxicity, medication
nonadherence, and delayed treatment initiation even when biologic therapy is clinically
appropriate [26,36].

Although several economic analyses suggest that biologics may be cost-effective in
selected settings because of improved disease control and reduced healthcare utilization,
this evidence should be interpreted cautiously [1,37,38]. Cost-effectiveness findings from
non-U.S. settings may not translate directly to the United States because drug pricing,
reimbursement structures, payer negotiation, and patient cost-sharing differ substantially
across healthcare systems [29,30,38]. U.S.-specific claims data demonstrate that advanced
therapies for AD remain among the most expensive treatment categories, reinforcing that
affordability is a persistent access barrier despite clinical efficacy [39].

Therefore, the central access issue is not whether biologics are effective, but whether
payer policies, cost-sharing structures, and reimbursement pathways allow eligible patients
to obtain them in a timely and equitable manner. Distinguishing clinical efficacy from real-
world affordability is essential when evaluating biologic access, particularly in fragmented
payer systems where high acquisition costs and administrative restrictions may prevent
appropriate treatment initiation [26,39].

3.6. Prescriber and Geographic Factors

Variability in prescribing patterns represents an additional barrier to equitable biologic
access. Studies indicate that provider experience, familiarity with biologics, and adherence
to clinical guidelines significantly influence prescribing behavior [40-42]. Dermatologists
are the primary prescribers of biologics; however, their distribution is uneven, with limited
availability in rural and underserved areas [14,24].

Provider-level factors, including concerns about cost, safety, and long-term efficacy,
also contribute to variability in biologic adoption [40,43]. Continuing medical education
and guideline dissemination have been shown to improve provider confidence and increase
prescribing rates [1,44]. However, broader implementation science literature suggests that
even when therapies are available, uptake is often limited by clinician familiarity, perceived
complexity, and system-level barriers to integration into routine practice [19].

Geographic access barriers may further compound insurance-related barriers. Patients
in rural or underserved areas may have fewer dermatologists, longer travel distances,
longer wait times, and fewer specialty offices willing to accept Medicaid or complex in-
surance plans [14,15]. These factors can delay diagnosis, delay documentation of disease
severity, and prevent completion of insurer-required treatment steps before biologic ap-
proval [6,14,15].
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The synthesis of included studies revealed several recurring domains of barriers to
biologic access, including insurance-related restrictions, financial burden, and persistent
racial and socioeconomic disparities. These major thematic domains are summarized in
Table 2, which illustrates how administrative, economic, and structural factors intersect to
influence treatment access across diverse patient populations [3,7]. Notably, these barriers
rarely occur in isolation, instead functioning synergistically to delay treatment initiation
and reduce adherence.

Table 2. Thematic synthesis of barriers to biologic access in atopic dermatitis.

Theme

Populations Most

Mechanisms Affected

Description

Insurance &
Administrative

Prior authorization, step

Insurance policies delay or therapy, formulary

. . ) Medicaid, complex cases
restrict biologic access

Barriers [6,19,23,25] restrictions
High costs limit initiation OOP costs, copays, Low-income, minority
Cost Burden [7,19,20,36] and adherence polypharmacy patients
Racial & Socioeconomic Unequal access despite Structural inequities, Black, Hispanic, low-SES
Disparities [3,9,31] higher disease burden healthcare access gaps populations

Prescriber Differences in prescribing ~ Provider knowledge, bias, Rural populations,
Variability [19,40,41] patterns experience non-specialty care
Geographic Uneven access across Provider shortages, rural Rural, underserved
Disparities [14,24] regions access issues populations
Health System System structure influences ~ Reimbursement models,

Differences [19,20,27,28]

US vs. centralized systems

access policy frameworks

Abbreviations: OOP: out-of-pocket; SES: socioeconomic status.

3.7. Stigma and Psychosocial Barriers

Stigma represents an additional barrier that may intersect with insurance, cost, and
administrative access barriers. AD is often visible, recurrent, and associated with intense
pruritus, sleep disturbance, excoriations, lichenification, and post-inflammatory pigmentary
change, all of which can affect daily functioning and quality of life [2,33,36]. Patients
may experience embarrassment, social avoidance, bullying, workplace discrimination,
or misconceptions that eczema is contagious. These psychosocial burdens may reduce
care-seeking, worsen adherence, and delay escalation to advanced therapy, particularly
when patients already face financial or administrative obstacles to treatment.

Stigma may be particularly relevant for children, adolescents, and patients with skin
of color, in whom visible inflammation or pigmentary sequelae may carry additional psy-
chosocial burden. Prior evidence highlights that disparities in dermatology can involve
differences in diagnosis, treatment intensity, longitudinal disease management, and quality-
of-life impact [31,33,36]. Inadequate access to effective biologic therapy may therefore
prolong not only physical symptoms but also emotional distress, social impairment, school
or work disruption, and reduced treatment satisfaction. Future studies evaluating biologic
access should incorporate patient-reported outcomes related to stigma, psychosocial bur-
den, school or work impairment, and treatment-related quality of life to better capture the
full impact of delayed or restricted access.

Together, these findings demonstrate that biologic access in AD is shaped by overlap-
ping insurance, financial, administrative, geographic, prescriber-level, and psychosocial
barriers rather than by any single factor alone. These barriers most consistently affect
Medicaid-insured patients, low-income populations, racial and ethnic minority groups,
pediatric patients and caregivers, and individuals in rural or underserved areas. Their
cumulative effect may include delayed treatment initiation, reduced adherence, prolonged
disease burden, and inequitable access to advanced therapy. Overall, biologic access
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should be understood as a multifactorial issue shaped by patient-, provider-, payer-, and
health-system-level influences.

4. Discussion

This review highlights that barriers to biologic access in AD are not isolated but instead
represent a complex, multi-level system of interdependent factors. Insurance-related barri-
ers, particularly prior authorization and formulary restrictions, function as gatekeeping
mechanisms that delay or prevent access to effective therapies. While these policies are
designed for cost containment, they often result in unintended consequences, including
delayed treatment initiation, increased disease burden, and reduced adherence [22,23,26].

Financial burden further amplifies disparities in biologic access. High out-of-pocket
costs disproportionately affect vulnerable populations and may contribute to medication
nonadherence, delayed treatment initiation, and worsening clinical outcomes [7,10,36].
Although some studies suggest that biologics may be cost-effective over time, upfront
affordability remains a critical barrier, particularly in fragmented healthcare systems such
as the United States [39]. Cost-effectiveness findings from countries with centralized
reimbursement systems should also be interpreted cautiously, as biologic prices, insur-
ance design, patient cost-sharing, pharmacy benefit management, and prior authorization
policies differ substantially across settings [30,38,39]. Therefore, the policy argument for im-
proved biologic access should be grounded not only in cost-effectiveness modeling but also
in clinical eligibility, disease burden, patient-centered outcomes, and equity considerations.

Racial and socioeconomic disparities remain among the most concerning findings.
Minority patients have been reported to experience both greater AD disease severity and
reduced biologic access, suggesting that structural inequities extend beyond insurance
status alone [3,11,13]. However, these findings should be interpreted carefully because
insurance coverage, Medicaid enrollment, income, geography, specialist availability, prior
authorization burden, and healthcare access are deeply intertwined with race and ethnicity
in the United States [10,15-18]. The available evidence does not fully disentangle whether
lower biologic use among Hispanic, Black, or other minority patients is independently
associated with race or mediated through these overlapping structural factors. Rather
than weakening the findings, this limitation reinforces the need for interventions targeting
modifiable systems of coverage, reimbursement, administrative burden, and care delivery.

Pediatric access deserves particular attention because delayed biologic initiation dur-
ing childhood may have consequences beyond skin disease control. Children with uncon-
trolled AD may experience sleep disruption, impaired school functioning, psychosocial
distress, caregiver work absenteeism, and increased healthcare utilization [4,32,33]. These
burdens may also affect family functioning, educational performance, psychosocial devel-
opment, and long-term quality of life [33-36]. Because pediatric biologic prescribing often
requires additional documentation, age-specific approval criteria, caregiver coordination,
and specialist involvement, children from under-resourced families may be especially vul-
nerable to delayed treatment when insurance, transportation, and specialty-access barriers
occur simultaneously [4,5,9].

Pediatric access deserves particular attention because delayed biologic initiation dur-
ing childhood may have consequences beyond skin disease control. Children with uncon-
trolled AD may experience sleep disruption, impaired school functioning, psychosocial
distress, caregiver burden, and increased healthcare utilization [4,32,33]. Because pediatric
treatment often requires repeated visits, documentation of disease severity, prior medica-
tion trials, caregiver coordination, and pharmacy follow-up, approval delays may place
a sustained burden on families [4,5]. These challenges may be especially pronounced
for children from under-resourced families who face transportation barriers, limited care-
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giver flexibility, and reduced access to dermatology specialists [4,5,9]. Delayed treatment
during key developmental periods may therefore affect family functioning, educational
performance, psychosocial well-being, and long-term quality of life.

Stigma should also be recognized as a clinically meaningful consequence of delayed or
inequitable access. AD is often visible, recurrent, and associated with pruritus, excoriations,
lichenification, sleep disruption, and post-inflammatory pigmentary change, all of which
can reduce quality of life [2,33,36]. Visible disease may contribute to embarrassment,
social withdrawal, bullying, school or work disruption, and misconceptions that eczema is
contagious. These effects may be especially relevant for children, adolescents, and patients
with skin of color, in whom inflammation or pigmentary sequelae may carry additional
psychosocial burden [31,33,36]. Incorporating stigma-related outcomes into future access
research may better capture the emotional, social, and quality-of-life consequences of
delayed biologic therapy.

Importantly, disparities in dermatology are multifactorial and include differences
in healthcare access, diagnostic recognition, treatment intensity, and longitudinal care
continuity, all of which may compound inequities in biologic utilization [31]. The findings
of this review highlight a complex, multi-level system of barriers influencing biologic access

o Prior Authorization KN e High Out-of-Pocket Costs

¢ Formulary Restrictions ® Medication Non-Adherence

in AD. This relationship is illustrated in Figure 2.

* Step Therapy

Delayed Treatment Increased Disease Burden

Reduced Adherence
Limited
Biologic Access

Healthcare Access & Continuity

¥ Limited Specialists

® Diagnostic Challenges

Delayed Treatment
Reduced Adherence

Racial & Socioeconomic
Disparities
© Greater Disease Severity
o Systemic Inequities « Follow-Up Barriers
© Underserved Populations

Figure 2. Multilevel barriers to biologic access in atopic dermatitis.

The findings of this review are further supported by evidence from both dermatologic
and broader healthcare systems literature. Comparative studies in inflammatory skin
diseases demonstrate that patients with AD often experience delays in treatment escalation
similar to those seen in psoriasis and chronic urticaria, despite comparable disease burden
and quality-of-life impairment [20]. This suggests that therapeutic inertia and access
barriers are systemic rather than disease-specific. Additionally, barriers to guideline-
concordant care—such as administrative burden, insurance restrictions, and provider
variability—have been consistently identified across dermatology, reinforcing the need for
system-wide interventions [25].

From a health systems perspective, the adoption of novel therapies is influenced by
a combination of structural, provider, and organizational factors. A systematic review of
medication uptake identified key barriers, including administrative complexity, lack of
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provider familiarity, reimbursement uncertainty, and workflow disruption, all of which
are highly relevant to biologic prescribing in AD [19]. These findings align closely with
the present review and highlight the importance of implementation-focused strategies to
complement policy reform.

Interpretation of these findings must be considered in the context of the methodological
strengths and limitations of the existing literature. The strengths and limitations of the
included studies are summarized in Table 3, highlighting the predominance of retrospective
and cross-sectional designs, which limit causal inference and often lack detailed patient-
level socioeconomic data [39,45]. These limitations underscore the need for more rigorous
prospective and longitudinal research to better characterize the true impact of access
barriers on clinical outcomes.

Table 3. Strengths and limitations of included studies.

Domain

Strengths

Limitations

Insurance & Cost
Analysis [27,39]

Robust identification of
financial barriers across
systems

Reliance on claims data;
limited patient-level
granularity

Disparities
Research [3,16,31]

Consistent findings across
populations, including
expanded evidence on

structural and racial
inequities

Underrepresentation of
minorities; limited
longitudinal data

Administrative
Barriers [6,19,23,25]

Strong evidence of PA
delays and burden,
supported by cross-disease
and system-level analyses

Limited quantification of
clinical impact

Prescriber
Behavior [19,24,40]

Identifies provider-level
variability, including
implementation and

Small sample sizes;
cross-sectional designs;
limited evaluation of
system-level adoption

adoption barriers factors
. Demonstrate Short-term modeling;
Evalllf;’?iggrsn[l% 38] cost-effectiveness of limited real-world
¢ biologics cost data

Abbreviations: PA: prior authorization.

Overall, these findings support a systems-based framework in which patient, provider,
and structural factors interact to shape biologic access. Addressing these barriers will re-
quire coordinated policy reform, improved provider education, and targeted interventions
to reduce disparities.

5. Risk of Bias and Methodological Quality

The overall strength of the evidence is limited by the methodological characteristics
of the included studies. Many studies were retrospective, cross-sectional, claims-based,
registry-based, or survey-based. These designs are valuable for identifying real-world
access patterns but are vulnerable to selection bias, information bias, residual confounding,
and incomplete capture of patient-level socioeconomic variables [39,45]. Survey studies
may overrepresent patients with stronger engagement in advocacy networks or specialty
care, while claims analyses may fail to capture disease severity, patient preferences, rejected
prescriptions, samples, manufacturer assistance, or medications never initiated because of
anticipated cost.

Several studies reported racial, ethnic, or insurance-related differences in biologic
access, but not all analyses adjusted for confounding variables such as income, Medicaid
enrollment, geography, disease severity, specialist access, or comorbidities [3,10,15-18]. In
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addition, many studies did not report sex-stratified findings, pediatric subgroup analyses,
or detailed geographic measures. Economic evaluations also varied substantially by country
and payer context, which limits direct comparability and generalizability across healthcare
systems [27,30,38,39]. Together, these limitations restrict causal interpretation and highlight
the need for more standardized reporting.

Because the evidence base was heterogeneous, a meta-analysis was not performed.
Instead, findings were synthesized narratively across recurring domains, including in-
surance barriers, cost burden, administrative processes, disparities, geographic access,
and prescriber-level factors [6,19,23,25]. This approach is appropriate for summarizing
access barriers across varied study types, but it introduces potential selection bias and
limits the ability to estimate pooled effect sizes. Future systematic reviews should consider
standardized risk-of-bias tools, prospective protocols, duplicate independent screening,
and quantitative synthesis where outcomes are sufficiently homogeneous.

6. Gaps and Future Research Directions

Despite a growing body of literature examining barriers to biologic access in AD, sev-
eral critical gaps remain that limit a comprehensive understanding of this issue. First, there
is a notable lack of patient-centered research, as many studies rely on provider-reported
data or administrative claims, which may not fully capture patient experiences navigat-
ing insurance barriers, financial toxicity, and treatment delays [6]. Future studies should
incorporate qualitative and mixed-methods approaches to better understand patient per-
spectives, particularly among marginalized populations. Second, structural determinants of
health—including healthcare policy, insurance design, and systemic inequities—are insuffi-
ciently integrated into current analyses, despite their significant role in driving disparities
in biologic access [16-18]. Interdisciplinary research incorporating health economics, policy
analysis, and social sciences is needed to address these upstream factors.

Additionally, while prior authorization and step therapy are consistently identified as
major barriers, there is a paucity of prospective data quantifying their direct impact on clin-
ical outcomes, time to treatment initiation, and healthcare utilization [6,23]. Longitudinal
cohort studies and pragmatic trials are necessary to evaluate the real-world consequences
of administrative delays and to assess the effectiveness of interventions such as pharmacy
concierge programs. Pediatric populations also remain underrepresented in longitudinal
research, particularly regarding the long-term effects of disparities in biologic access on
disease progression and quality of life [9]. Furthermore, geographic and provider-level
disparities are insufficiently characterized, with limited research examining how work-
force distribution, teledermatology, and provider education influence biologic prescribing
patterns in underserved areas [14,24].

Finally, economic evaluations of biologic therapies often rely on short-term models
and fail to incorporate real-world patient costs, indirect financial burdens, and long-term
outcomes, limiting their applicability to policy and payer decision-making [37,38]. Future
research should prioritize real-world cost-effectiveness analyses that integrate patient-
centered outcomes and affordability metrics. Additionally, implementation science ap-
proaches are needed to better understand how to translate therapeutic innovation into
equitable clinical practice, particularly by addressing provider-level and system-level barri-
ers to adoption [19]. Comparative studies across dermatologic diseases may also provide
valuable insight into shared structural barriers and inform scalable, cross-condition solu-
tions [20,25]. Addressing these gaps will be essential to developing targeted interventions,
informing policy reform, and ultimately improving equitable access to biologic therapies
for patients with AD.
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Despite the breadth of existing research, several critical gaps remain that hinder
a comprehensive understanding of biologic access disparities in AD. Key gaps in the
literature and corresponding future research priorities are outlined in Table 4, emphasizing
the need for patient-centered studies, evaluation of structural determinants of health,
and prospective analyses of administrative barriers such as prior authorization [16,17].
Addressing these gaps will be essential for informing targeted interventions and policy

reforms aimed at improving equitable access to biologic therapies.

Table 4. Gaps and future research directions.

Gap Area Description Recommended Research Priority
Patient Perspectives Limited patient-reported data on _ Qualitative and High
access barriers mixed-methods studies
Underexplored systemic and
Structural Determinants . pohcy—levgl factors, including Interdisciplinary policy High
implementation and health system research
barriers to therapy adoption
Lack of prospective outcome data
Prior Authorization Impact and limited understanding of Cohort studies on treatment Hich
p system-level drivers of delays/outcomes &
administrative burden
Pediatric Disparities Limited longitudinal pediatric data Long-terrr; tI:l),l eddileastrlc cohort High
Geographic Access Insufficient mapping of provider Teledermatology and Medium
distribution workforce studies
Cost-Effectiveness Limited real-world economic data Longitudinal Medium
cost-effectiveness studies
Limited understanding of how new  Implementation science and
Implementation Barriers therapies are integrated into health systems research on the High

clinical practice adoption of biologics

7. Limitations

This review has several limitations. First, despite following PRISMA 2020 reporting
guidelines, the evidence base is heterogeneous, with many studies relying on observational,
retrospective, survey, or claims data. These designs limit causal inference and increase
the risk of selection and recall bias, residual confounding, and incomplete assessment of
disease severity and socioeconomic status.

Second, most findings are specific to the United States, as the included studies focused
on U.S. insurance coverage, Medicaid, prior authorization, out-of-pocket costs, and payer-
specific barriers. Results may not generalize to countries with centralized reimbursement,
national eligibility criteria, negotiated drug pricing, or universal healthcare.

Third, many studies lacked sex-stratified results, detailed pediatric subgroup analyses,
or adequate adjustment for insurance type, income, geography, specialist access, and
comorbidities. This limits conclusions about sex-related differences and independent racial
or ethnic effects.

Fourth, publication bias may be present, as studies reporting significant disparities or
access barriers are more likely to be published. Although gray literature and conference
abstracts were included, they often lack methodological detail.

Finally, without a formal quantitative meta-analysis, conclusions rely on qualitative
synthesis. Although consistent patterns strengthen interpretation, the magnitude and
independent impact of each barrier on delayed biologic access remain unclear.
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8. Conclusions

Access to biologic therapies for moderate-to-severe atopic dermatitis remains limited
by a combination of insurance barriers, high costs, administrative burden, and structural
inequities. Although biologics demonstrate strong clinical efficacy and long-term cost-
effectiveness, their real-world use is disproportionately low among populations with the
highest disease burden, including racial and ethnic minorities, low-income individuals,
Medicaid beneficiaries, and those in underserved regions.

The evidence also shows that access disparities should be interpreted through a struc-
tural lens. Race and ethnicity may correlate with lower biologic use, but these differences
are likely mediated in part by insurance coverage, Medicaid enrollment, specialist access,
socioeconomic status, and geographic barriers. Therefore, interventions should target
modifiable systems of coverage, reimbursement, administrative burden, and care delivery
rather than attributing disparities to patient identity alone.

Insurance mechanisms—particularly prior authorization and step therapy—continue
to delay treatment initiation and contribute to disease progression and reduced adherence.
Concurrently, high out-of-pocket costs further restrict access and reinforce disparities in
care and outcomes.

Pediatric patients and caregivers face distinct barriers, including caregiver administra-
tive burden, school and psychosocial consequences of uncontrolled disease, and long-term
implications of delayed therapy. Stigma also remains an important but undermeasured
consequence of delayed or inadequate treatment, particularly among children, adolescents,
and patients with visible disease or pigmentary sequelae.

Provider-level factors, including variability in prescribing practices and unequal geo-
graphic distribution of dermatologic care, further compound these challenges. Differences
in healthcare system structure also emphasize that access is shaped not only by thera-
peutic innovation but also by policy and reimbursement environments. Notably, these
barriers are not unique to AD but reflect broader systemic challenges in the adoption of
advanced therapies.

Clinical trial enrollment represents a promising yet underutilized strategy to im-
prove access. Trials can offer uninsured and low-income patients access to otherwise
cost-prohibitive therapies, often at no cost. However, participation remains limited in
dermatology, and expanding awareness and integration of clinical research into routine
care may help reduce disparities while advancing innovation.

Addressing these barriers will require coordinated, multi-level interventions, includ-
ing policy reform to reduce financial toxicity, streamline administrative processes, expand
equitable coverage, improve prescriber support, and strengthen pediatric and underserved
care pathways. Future research should incorporate formal risk-of-bias assessment, sex-
stratified reporting, pediatric-specific outcomes, patient-reported stigma measures, and
international comparisons of reimbursement systems. Aligning clinical advances with
health policy and equity-focused care delivery is essential to ensuring that biologic thera-
pies are accessible to all patients with moderate-to-severe AD.
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www.mdpi.com/article/10.3390/allergies6030029 /51, Table S1: PRISMA 2020 Checklist for “Barriers
to Biologic Access in Atopic Dermatitis: Insurance, Cost, and Administrative Challenges”. See [46].
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