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Abstract

Atopic dermatitis (AD) is a chronic inflammatory cutaneous
disease prevalent in all skin types but can differ in pathogenesis
and clinical presentation. It has been documented in the
literature that AD is more prevalent in Asian and Black
individuals than in white individuals. Genetic variations as

well as cultural and socioeconomic factors have important
implications for susceptibility to AD and response to treatment
in skin of colour. In this narrative review, we discuss differences
in the epidemiology, pathophysiology, clinical presentation
and treatment of AD in skin of colour. Additionally, we
highlight the need for greater inclusivity of non-white ethnic

Introduction

Atopic dermatitis (AD) is a chronic inflammatory cutaneous
condition that manifests as erythematous, pruritic and scaly
lesions. It is typically localized to the flexural surfaces of

the body such as the elbows and knees.! AD has a strong
association with allergic rhinitis and asthma, which can occur as
an atopic triad.! AD typically begins during early childhood and
affects several ethnicities with varying prevalence.'> However,
limited data are available on the epidemiology, pathogenesis,
clinical presentation and treatment of AD amongst patients
with skin of colour.? The aim of this narrative review is to
provide a thorough summary of current studies reviewing the
characteristics of AD in individuals with skin of colour.

Epidemiology

AD has a high prevalence worldwide, with an increasing trend
in most countries.* AD prevalence is estimated to be 13-25% in
children but only 2-10% in adults.>>-8 Moreover, in the United
States, Black people are affected at higher rates than Asians and
Pacific Islanders (20.1% versus 16.1%).° Children in South Africa,
Kenya, Nigeria and Morocco have a high prevalence of AD,

of up to 20.9%, with a similar prevalence in Western Asia,
South-East Asia, Eastern Asia and Oceania.®

groups in clinical trials to develop targeted treatments for
diverse populations. Moreover, awareness of differences in AD
presentation amongst non-white individuals may encourage
patients to seek medical care earlier, leading to timely
management and improved outcomes.
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One study found that Black individuals and Asian/Pacific
Islanders were more likely to be affected with AD

compared to white individuals.® Another study demonstrated
that the prevalence of AD in 693 school children was
disproportionately higher in Black Caribbean children
compared to white, Indian or Pakistani children.' However,
the exact prevalence of AD in various ethnic groups is still
unknown.

Studies on the prevalence and geographical incidence of AD
across the world can provide an estimate of how commonly
AD occurs in diverse ethnic groups. However, the intrinsic
challenges in collecting data from patients of different races
and the methodology used imply that the results should be
interpreted with caution.* For example, many studies roughly
estimate the prevalence of AD, whilst other studies predict its
incidence.* Moreover, most studies are of European countries;
however, Europe has people from many different races, making
it difficult to conclude the epidemiology of AD in Europe across
different races.*

Pathogenesis

The diverse genetic background of different racial populations
may contribute to the varying prevalence.® AD has different
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genetic mechanisms, making it a heterogenous disorder.?
Loss-of-function mutations in filaggrin play an important
role in AD onset."" FLG, encoding the epidermal barrier
protein filaggrin, has an important role in barrier function
and skin hydration through regulation of pH. The number
of intragenic copies within the filaggrin gene can play a
significant role in AD pathogenesis.'? However, there is
limited knowledge on the distribution of intragenic copy
number variations as opposed to loss-of-function mutations
in patients with AD.8

Loss-of-function FLG mutations differ in Asian, European

and African populations.3-17 In Europe, the most common
filaggrin mutations are R501X and E2422X; however, these are
rarely witnessed in Asian and African populations.® Moreover,
the 3321delA mutation has been noted in Asian populations;
however, it has not been seen in European populations.®
Additionally, R501X and 2282del4 represented the most
common mutations in Ireland (80% of mutations) but were
reported to be prevalent in only 1% of the Singaporean
Chinese population.'® Additionally, in African Americans,

FLG mutations are six times less likely to occur than in

people of European American descent, even though AD

is more prevalent in African American people.” Thus, the
impact of the loss-of-function mutations on AD is not fully
understood.?

Differences between white and non-white patients have
also been observed regarding involved inflammatory
pathways. T helper 2 (T,2), T,22, T,;17 and T,;,1 pathways
can be differently overexpressed.'” One study revealed
that, in Tanzanian people with AD, T,1-related and T,
17-related markers may be upregulated compared to
controls.!

Clinical presentation

AD can be classified into three distinct categories.?° First, acute
AD presents with a weeping, crusting, vesicular eruption,
whereas subacute AD presents with erythematous, dry,

scaly papules and plaques. Lastly, chronic AD presents with
lichenification due to scratching.?® AD typically involves the
flexural surfaces of the body, dorsa of the feet, hands, anterior
and lateral neck, forehead, face, eyelids, and wrists.?® Important
differences in the clinical manifestation of AD amongst ethnic
groups are underrepresented in the literature and are mainly
the result of differences in distribution and pigmentation

of lesions.?! Asian individuals typically have more well-
demarcated lesions as well as more scaling and lichenification
relative to white individuals (Figure 1).2%23 African people are less
likely to develop flexural dermatitis and instead, predominantly
have extensor involvement.?! Additionally, AD can manifest

as perifollicular accentuation and distinct papules on the
extensors and trunk in Black individuals.?4-26 A lichen planus-
like presentation of AD has been seen only in dark-skinned
patients, and this type of presentation responds more quickly

drugsincontext.com

Figure 1. Well-demarcated lesions, scaling and
lichenification seen in a patient with
skin of colour.
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Picture taken by Dr Joseph with permission from the patient.

to treatment.?’ According to a study conducted in Mexican
children, 76% of children had at least one infrequent clinical
sign of AD, which included nipple dermatitis, prurigo-type
dermatitis, genital dermatitis and follicular dermatitis.?®

Moreover, erythema in darker skin commonly appears
violaceous or is missed completely.?"?° Oedema, warmth
of the skin or overlying scale, may assist dermatologists in
identifying the erythema. Scoring systems that consider
erythema, such as Eczema Area and Severity Index and
SCORing Atopic Dermatitis, significantly underestimate the
severity of AD in dark skin.”2"2° Other classical findings that
are more likely to be seen in skin of colour include Dennie-
Morgan lines, diffuse xerosis and hyperlinearity of the
palms.?* Patients with darker skin are also more likely to
present with prurigo nodularis than white patients.?"2*
Increased pruritus and thus greater rubbing and scratching
may account for this type of presentation.3%3! Patients with
darker skin are also at an elevated risk for postinflammatory
dyspigmentation.32-3°

A large study in the United States indicated that there are
ethnic differences in school absences amongst children with
AD. The study found that children with skin of colour have
more absent days than white children.3¢ The authors also
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Table 1. Atopic dermatitis treatment in skin of colour.

immune cells like T
lymphocytes, dendritic
cells, monocytes,
macrophages
Suppresses pro-
inflammatory cytokine
release*?

1% applied to an area ointment)*°
equal to 2 adult palms

for 1-2 times a day

Paediatric: mid to

high potency topical

corticosteroids can be

used during intense

flare-ups; however,

generally least potent

corticosteroid must

Genericname Mechanism of action Dosing Vehicle Considerations in skin of
colour

Topical Interferes with antigen - 0.5 g with strength Topical - Although topical

corticosteroids processing in many ranging from 0.05% to  (gel, cream, steroids have

similar efficacy in all
skin colours, high
potency topical
steroids can cause
hypopigmentation in
darker skin?

absorbed by
nucleotides create

ultraviolet B: dosage
based on minimal

be used*?
Topical Block calcineurin- - 0.03%and0.1% Topical Topical calcineurin
calcineurin dependent activation of strength topical (ointment, inhibitors have similar
inhibitors T cell activation tacrolimus ointment cream)*0 efficacy across various
(tacrolimus, Reduce production and 1% strength skin types®©8
pimecrolimus) of pro-inflammatory pimecrolimus cream
cytokines and atopic applied twice daily
dermatitis mediators - Paediatric: 0.03%
Reduce number of strength tacrolimus
dendritic cells and their ointment and
ability to activity other pimecrolimus cream
immune cells for children 2 years and
Reduce activation of older; 0.1% strength
mast cells*° tacrolimus ointment for
individuals older than
15 years*0
Phototherapy Ultraviolet light - For broadband Light® Narrowband ultraviolet

B requires greater
doses in more

DNA photoproducts erythema dose and pigmented skin types?
and suppress DNA Fitzpatrick skin type Ultraviolet AT is
production ranging from an equally effective for all

Ultraviolet light also
leads to the formation
of prostaglandins and
cytokines involved in
immune suppression®

initial dosage of
20-60 mJ/cm?
Dosage administered
3-5times a week

For narrowband
ultraviolet B: dosage
based on minimal
erythema dose and
Fitzpatrick skin type
ranging from an
initial dosage of
130-400 mJ/cm?

For oral psoralen plus
ultraviolet A: dosage
based on Fitzpatrick
skin type ranging from
an initial dosage of
0.5-3.0 J/cm? (ref.9)

Fitzpatrick skin types
ranging from | to V2

In Asian cohorts,
narrowband ultraviolet
B and ultraviolet A/
narrowband ultraviolet
B are effective in
treating moderate to
severe disease?

In darker skin, longer
treatments may lead
to build up of lead

and causes atopic
dermatitis flares>?
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Table 1. (Continued)

Genericname Mechanism of action Dosing Vehicle Considerations in skin of
colour
CyclosporineA -  Tcellsand IL-2 - 150-300 mg/d Oral® - Blackindividuals
production is - Paediatric: have a 20-50% lower
suppressed® 3-6 mg/kg/d (ref.%) bioavailability of

cyclosporine than
white individuals;
thus, they need higher

doses®®
Methotrexate - Antifolate metabolite - 7.5-25mg/wk Oral and - Black patients have a
- Blocks the production -  Paediatric: injection® higher risk of alopecia
of DNA, RNA and 0.2-0.7 mg/kg/wk when treated with
purines - Consider test dose: methotrexate®®
- Reduces T cell function® 1.25-5 mg (ref.9)
Azathioprine - Reduces DNA - 1-3mg/kg/d Oral® - Deficiency of
production - Paediatric: thiopurine
- Asaresult, it selectively 1-4 mg/kg/d (ref.5) methyltransferase
affects B cells and T cells (TPMT) enzyme is
that are proliferating prevalent in Black
during inflammatory patients; thus, these
diseases like atopic patients with low
dermatitis® TPMT may be at risk
of severe toxicity with
the usual dosage of
azathioprine®®
- Important to obtain
TPMT levels and
continue blood
monitoring in
Black patients
before initiating
azathioprine®®
Mycophenolate -  Blocks purine - 1.0-1.5gorally twice Oral® - Treatment efficacy is
mofetil biosynthesis pathway daily not affected by race”®
by inhibiting inosine - Paediatric:
monophosphate 1200 mg/m? daily,
dehydrogenase which corresponds to
- Asother cells have 30-50 mg/kg/d (ref.5)

purine scavenger
mechanisms, it
preferentially affects B
cellsand T cells®

Dupilumab - BlocksIl-4andIL-13by -  First dose of 600 mg Subcutaneous -  Similar efficacy for
targeting their alpha (two 300 mg injections  injection”" white, Black and Asian
subunit? at different locations) skin%68

- Afterwards, 300
mg biweekly is
recommended”’

Data taken from ref.6
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found that Black children were 1.5 times more likely to be
absent for 6 more days over a 6-month period compared to
white children.3® Additionally, Black children are 6 times more
likely to have severe AD and treatment-resistant AD than white
children.”?° Thus, it is hypothesized that AD may have a greater
effect on the quality of life (QOL) of children with skin of colour,
resulting in more school absences in these children.3°

Treatment

There is limited evidence on the effectiveness of treatment
options for AD in ethnically diverse groups due to under-
representation of racial groups in clinical trials and lack of
subset analyses by race.3’-3° Only 59.5% of AD clinical trials
between the years 2000 and 2009 included ethnicity as part
of their demographic information.?” The current treatment
guidelines for AD are similar across skin types, with minor
differences due to variations in genetics, skin phototype and
culture (Table 1).2

Patients with AD are recommended to use emollients
liberally. Emollients, such as glyceryl stearate, glycol stearate
and soy sterols, act as lubricants to soften the skin. Occlusive
agents, such as petrolatum, mineral oil and dimethicone,
function by forming a layer to limit water evaporation.
Humectants, such as glycerol, urea and lactic acid, promote
water retention.*° The frequency of topical corticosteroids
(TCs) can be greatly reduced by proper hydration from
emollient use.*!

As for topical treatments, a study of pimecrolimus cream

1% in white, Black, Asian and Hispanic populations showed
similar outcomes between ethnic groups.*?> Pooled data on
the efficacy of tacrolimus ointment in eight Asian countries
showed 80% success in AD resolution, consistent with studies
in Europe and the United States.** Although, clinical trials

of tacrolimus in the United States included Black patients,
treatment response was not stratified by race.** Phase

[l studies of crisaborole consisted of almost 40% non-

white individuals, the majority being Black individuals. A
statistically significant improvement in AD severity and QOL
was found in Black and Hispanic populations.*>6 Although
it was not statistically significant due to small sample size,
improvement was also seen in Asian/Pacific Islanders and
American Indians.*® TCs are also highly effective in different
skin colours, although data are limited.? Unfortunately, TCs
of high potency can cause hypopigmentation in darker skin
types.*” However, the risk for adverse effects is low if TCs are
used properly.¥”

For recalcitrant AD, phototherapy may be used.*8->0
Narrowband (NB)-UVB and UVA/NB-UVB are recommended

for the treatment of moderate-to-severe AD in Asian
populations.>' NB-UVB, which is typically used for AD
treatment, requires higher doses in darker skin.*®52>3 However,
UVAT is shown to be faster and more effective for the treatment
of acute AD in Fitzpatrick skin types I-V without requiring

dose modifications.”’>*With phototherapy, patients with
darker skin tend not to respond as well as those with lighter
skin.>> However, it is important to note that the notion to treat
patients with dark skin with longer phototherapy treatments
may lead to a heat build-up, which can actually cause a flare of
their AD.>3

Recent research has assessed the efficacy of biologics

in diverse ethnic groups.?®°%->° Dupilumab targets

the a-subunit of the IL-4 and IL-13 receptors and has
demonstrated improvement in severity and symptoms of
AD.%0-%4 Phase Il trials of dupilumab consisted of 20-27%
Asian individuals and 5-7% Black individuals; thus, the
efficacy of dupilumab is consistent in diverse ethnic
groups.52-%> A subgroup analysis by race demonstrated
comparable results between white, Black and Asian
patients, although the number of Black individuals was
limited.53%> For moderate-to-severe AD in patients

12 years and older, dupilumab is the only approved
biologic.%® A recent study demonstrated the effectiveness
of dupilumab in improving QOL of patients with AD
amongst various racial subgroups (i.e. white, Asian,
Black/African Americans).*’ In addition, phase Il and Il
clinical trials on tralokinumab, baricitinib and upadacitinib
for the treatment of AD have been published.®” Ethnicity
data on these newer agents are not yet available. Generally,
there are limited data on biologic agents in patients with
skin of colour.

Regardless of skin type, the goals of AD treatment are to
manage and prevent flares whilst improving skin barrier
function.*? Inclusion of various racial groups and subset
analysis by race will be useful in clinical trials that evaluate
novel AD therapies, both in regard to treatment modifications
and placebo responses, and molecular phenotype changes

in patients’ skin.? Finally, further research must look for
specific molecular targets in Black, Asians and Hispanic
populations to assist with treatment development for diverse
populations.®31,374265

Conclusion

Studies show that individuals with skin of colour have unique
clinical and genetic features of AD. A thorough understanding
of these characteristics is critical for caring for a multicultural
patient demographic. Variations in the treatment of AD
amongst varying ethnic groups are also likely influenced by
genetic variability. Unfortunately, data are limited in diverse
patient populations and future studies are needed to analyse
the differences in treatment outcomes in various ethnic groups.
Awareness of the differences in AD presentation in non-white
patients is critical to encouraging individuals to seek medical
help in a timely manner, which helps to ensure early diagnosis
and treatment. Future studies should focus on developing
personalized approaches for AD treatment in patients of
varying ethnic and racial groups.
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Key practice points

e Atopic dermatitis (AD) is more prevalent in Asian and Black than in white individuals.

o Differences between white and non-white patients have also been observed regarding involved inflammatory pathways.

e Scoring systems that consider erythema, such as Eczema Area and Severity Index and SCORing Atopic Dermatitis,
significantly underestimate the severity of AD in dark skin.

e Thereis limited evidence on the effectiveness of treatment options for AD in ethnically diverse groups due to under-
representation of racial groups in clinical trials and lack of subset analyses by race.
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